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, 945, filed April 8, 2005, which is incorporated hereinin its
entirety by reference, 5Field of the Invention This invention rel ates
generally to fluid dispe y.St More particularly, the invention

rel ates to di spense he~§E§§%3E§§ﬁaﬁﬁﬂiﬁ¥ﬂ%ﬂi§§%ﬁ¥ﬁ§§mﬁor use with caustic
and high purity fluid containers. Background of the Invention 10H gh purity
and highly corrosive |iquids argelekd @dpkdatibd zed in industries such as

sem conduct or processing and chem cal manufacturing. Due to quality and
safety concern these li.quids.generally_. nmust be contained in high
integrity cont ;’ihﬁé’F“gs P téoﬁeﬂg@ﬁ%l?s}’?%ﬁ%?%m% Proypsiong) arricaisa ¥ ng
systens. COMGERAD el April 811003, 00iithad inedBorakEhal kit BEits-0feB Uy afferlicgh purity
pol yet hyl ene, such 15 as those described in U S. Patent Kb. 6, 045, 000.

Exanpl es of dispensing systens suitable for use with these druns are
describéd in U S. Patent Nos. ﬁé@%@é@—%—%ﬁ -6 908, 015, 5,957,328, and

5,526, 956. The connections, tubing, and fittings for handling these fluids
are often for nmethisfimcamtiormetates wertoetly &l Spidstpbnsasyseatsi QiGe piria@ROMY Mer s.  The

tubing is ¢Qum f r Eluor koxy..("PFA"), while the fittings
and val ve conpoggﬁ?%?gggggﬁﬂ%%ﬁ?grnedm%éh@%ﬁﬁg%ggFgagﬁ%ﬁ“ﬁ?apégﬁhPoly Tetra
Fl uor o Et hyreméuife@rEgrs.) | and ot her various fl uoropol yners.

Conventional druns often include a bung opening and a druminsert connected

to an upward and concentric nﬁ&@# € it .. A di spense head can be
operably coupled with the drum’i ggg%fhg“m%%%% nclude a main fluid

passageway that connects to and 25sealingly engages the bung. I n many
appl i cati ons, t¥#Heh PRy @ng highlyi et peeridsdard pbm tthzednuimhcais baher be
reci rcul at agnit@atd® SlodRinT BAS HRTPERRBLEANP! 50T PhartlShiI (Bery

recircul ati on passageway
concerns, thesé liquids gemerally must be contained in high integrity containers and

dispensed using highly reliable dispensing systems,

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

15 as those described in U.S. Patent No. 6,045,000. Examples of dispensing systems suitable
for use with these drums are descrived in TU.S. Patent Nos. 4,699,298, 5,108,015,
5,957.328, and 5,526,956, The connections, fubing, and fittings for handling these fiuids

are ofien formed from inert materials, such as various fiuoropoiymers. The tbing . is
commonty formed of Per Flnor Alkoxy ("PFA"), while the fittings and valve componenis

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

other various fluoropolymers.

Conventional drums often include 2 bung opening and a drum insert connected to
‘en upward and concentric nipple on the bung. A dispense head can be operably coupied
~ with the drum insert and can include a main fiwid passagewsy that comnects 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 passagsway



in the dispense head. However, these recircul ation passageways can be
uncontroll ed and 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.

Al so, recirculated fluid can create foamthat can cause problens, such as
foam5 entry into the vent lines, potential clogging, contam nation of
normal |y drip tay @menspheaih Bowpep dbrserndadation gageeswasford be pegerolighenddi fficul ty
i N enmptyi Ngmas G W ih By bRWHb &SR] wheRfhd ditptle ndligs AR ACAR RenLdrgat ed when
fluid is recirculated into Fhe di spense head and further when recircul ated
fluid is di $pehzegesneritrel fBriiaghen usi ng di spense heads to draw hi gh
purity, highly corrosive, and highly 10 caustic liquids fromdruns it can
be inportant notsid.0rLRARREtHR UnSRERS SoRERE dafcaRRE WhddMERR! slkB A kdalnNg ONe
type of liquid to a drumcontaining an incorrect or inconpatible different
liquid. To PHEiPPheFrisines paeaal AP8RPELoOseRIRitTsc anenaly 68 868 Hde been
provi ded i ngkhsedieaPansgs REddiaNnshadiitiMuicn selprfie: £0aR RiRssembiyof the

druminsert to the dispense head only when the cqrrect coding exists.
However, cofRdctiohdoam ¢ dE P prEhra die Frettrirsd 4nte She RIPHI RN & t can
require a greaér viERbtcuRfed hokicediwthdee kitifBidAgh. t he codi ng and hol di ng down

t he di spense head. This process can involve a two-step operation of hol ding

down the dispen head wi.th one hand while rotating the code key with the
ot hor  Sunmmry  OFBEHEE (A GRS e P I Sie AABs GETEH G Ry esent
inventiqn peaxidigia wvah demsi tthéds behenpbatraion f lcoindcian dispeed headl @t | on
passageways to auﬁ%naticalk S%UL1ﬂéﬁ)éhe ﬂ%g&ﬁhp thec:0 &:gp,éxg.émyhen t he
di spense he &E 08T SREVELF POt A& ar U™ Me" i n F MO a and™fedrt cul ati on
passageways differentighnidt ITe mdiisipbns@dbbadetarsedioncoritrecoiskeithvbyect heseed/al ve
assenblies, .which can_open.whe [ d .l - led with
the drumii nér\({a\@? &%egs“c%le%‘sag@ enlg%el&utt—'}ggllg Ig%ga%%glgwgggl“iagﬁ? %Er;%{/tggrl e?ﬂ?%%g‘?he drum
i nsert. 25| mealdaitwion fhetchrescf dading edisksp drseve.ywheatingfa whsal Gsresemtaditnvent i on
decreas t he : fgpg&- eat.ed durin & JiBEid; | o 9f,gur fact ant
fluid i ﬁlt%o [lhcé’a |§%£éﬁ%f§# hea ‘l%%ed @%%umgﬂ'ldﬁeigfd%%penkg% rﬁgggq%éan ] ﬁqﬁnude a

reci rcul at edoldngidawegadisensethivet: diserresyes velss ¢ ukvratertiol d bolANy t he
annul ar - spacgyALAURLktNR, AL M 1RIR! ViiloWRilURCoadd QA eget | on di ffuser
can further reduce or elimnate foamthat can be created during this
30recircul ati on process.

Summary of the Invention

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

20. main fluid and recirenlation passageways to autompatically cut off the flow in the
passageways when the dispense head 1s removed from the drum. The main fluid and
recirculation passageways through the dispense head can be controlled by thess 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 addifion, the flnid dispense system of the present mvention 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 flwid conduit that discharges
recirculated fluid imio fhe ammular space zround the drum insert down twbe. A foam
reduction diffuser can further reduce or eliminate foam that can be created during this

3¢  recirculation process.
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The fluid di spense system of the present invention also eases connection of
a coded di spense head to a coded druminsert can by including a coupling
assenbly and nmethod for quickly and easily coupling the dispense head to a
druminsert. In an aspect, the present invention relates to a fluid

di spense system for use wwth a 5 drum comp r15| a druminsert configured
to operably coupP %ﬁ%ﬁiwﬂﬁgeﬁﬁﬁg‘?fﬁiﬁﬁﬁ?f&ﬁ d{;gﬁﬁsesc‘}’?@eﬂ?‘ﬂ]rﬂ Fﬁ%‘]@‘?t havi ng
an upper p?ﬁipﬁﬁeh@adoacgdeumﬂnﬂd ﬁ;@értcaﬂ@éﬂh n&mfaeﬂlﬁmid@dﬁg:ﬂnhﬂin&fglfaﬁﬂmnt?) an )
interior of_the nd a dis se onfigured to operably couple wit
the drum i nSE} "kg’taﬁ ea&il%‘ﬁ?é‘%ﬂﬁf’ %ﬁ’aﬁﬁagf% condwt conprising a
first valve assenbly and a second condU|t conpr|5|ng a second val ve
assenbly, the fM@tas;&hﬁjttﬁ@ﬁb@ﬁdm&z&nvﬁfamsassamlalails@msb Bysepebalbt &ith a
COI’m’UI’lICtI vvlththe ruminser.t d|s eneheadls peraby '
coupl ed ﬁgﬂ?ﬁ’sﬂﬁﬂa “ﬁ%ﬁsm e VQ%" igﬁgh%’emﬂ‘édﬁg °F& operably
coupl ed wi t&umh’andﬁmﬂﬁmmmvmctahmpﬁmmmoamdd seimmdzsmaﬁm absernbidings can be
effected to,an. open positio fIU|dtof rou t he conduits,
and when t hE G EpaRs lﬁ’gﬁdol?éhn g’ﬁqeﬂsechgﬁd ‘{] %ahbiﬁcou ‘i nsert the
first and segiotd Mwms&aﬁ@mﬁe&m@@ &ﬁrsbmms’xexd cbmnrasmla)ﬁ@tdvaimam tion
it 1 bl L QL 000, LR RNAD o6 OROMLL B e 518 BEGQNO val ve
assenbly can conprise rive i ncludi ng p5[5 er and a

bi asi ng lfrenbrdve aspmbiicasn omgibb@ppemmméwbemthﬁ@ du'lhemtrogé@ thodimeromsadThe drum
insert can L hey L o the open
position V\h%n %§g?@%g%§gﬂﬂéea |%§eg’ g‘%c%g%ylwggﬁu% enggHg{pﬁ ad\@hﬁér Siﬁ% i nsert.
20The secon@buebﬁmhﬁhecﬁéfﬁn@éfﬁ)ﬁ!ﬂ?@tan gasPicvalva tapseribiigs gr b effrdiad to a&nabl i ng
fluid to be, ;%eﬁ%%!&%%&ﬁn}; %at@h@&ﬂﬂ%@fmé Biaadh Uik iR ughi b BB. k&g ks cul ation
fluid condui The first fluid conduit can conprise a main fluid conduit in
fluid commuRPtcCRERBH coiitier Vet the engoest e R FRFoerTd iy 2ivR ESsgmbies cfser t down
tube andst hgfRed 4 Gakk@bdsRidn dntbithe GRAGHIN 1GARE BRLENLE bdtagicOmmuNi cation with
a nedia return conduit defined by the druminsert down tube and a 25

di f fuser down tube, the dlffuser down tube further conprising a deflector
proximate a | OVEHRE SREPOE HEFYE Fsembly cay FOERENG ROBRFL CRIVE nGheser PERRS be

i ncl uded on plehBe:tinf foUsRing tenivetbCBasl tBEFbIHE: BEmbeeed ﬁﬁwhcaédeﬁbsfnbyl dagorior to
returning tq the drumthrough the recifcul ation f| ui ndui t. The foam ng
reduct i on nERBETSTLA" CEHHFE g%ac&mf‘%?ﬁF wted SHOPc?ﬁta‘f'?%"éﬁ‘) CRA R Yas can 30
be separ at edvibs (enikfeeseiesd i eptrdtedufitdivi: dnduidissegas can be vented fromthe
chanber and the fluid flows out of the chanber and through the media return
CondUi t. :éhﬁ SGCOD&BenS arI]leC%d I‘(%S%n I“rCEl:J]{:Gt he(;‘nf? Crr?l;lldél e:na ing Qto dUI t
enabl i ng gas to enteér an e Ve PRE 4 dm roug e ven (‘:’ontﬂi “and a
- seal verifi catmeito ¢ienadigidr of frefdurm ﬁhmughrﬁmmwmh@n Thmdt dondu. dpe Eitsufied

i nt er nedi at di spense
head and drﬁbﬁg%s%%ﬁpﬁg a%l%ﬂjﬁ&not%g? elg\éﬁg% meﬁg%% ?@Ehyn% &lgﬁg(ljenﬁgfon
rel ates to anqisiehodhofirysiseg da“’ﬁlnmedn@ﬁ@géws@atwmm@mm@“w fid a drum
conpri sing | B8ehlban d:dll:URdNSEh cchilliCaBBeARCRS SrnPERI w2 o Um such

that a druminsert down tube of the druminsért extends into an interior of
t he drum’ opbifel §pvadup txr?gdl%wenécp’é? tupp firthgncasorising adieflpaidr Pseimatii t h t he
access openipgeha flig,rdrum provi ding a di spense head having a first
conduit conprising a first

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

recirculated fivid prior to refiming 1o the dromn through the recirculation fluid conduit.

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

30  be separated from the recircuiated fiuvid 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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10 val ve assenbly and a second conduit conprising a second val ve assenbly,
and operably coupling the di spense head to the druminsert such that the
first and second val ve assenblies can be effected into an open position
enabling fluid to flow through the respective first and second conduits.
Fluid can be directed out of the drumyvia the first conduit when the first

val ve assenbly Ths digpenssdessifen TBHE ©PESsnYeTt PP Sopbiee §h & ARV a t he

second conditivt #@Rmt iGoSBCHP dreiabitBuR SHE D Isya | Erifighiibh @oiRE M POSE t i oN.
A foam ng reduction nenber can b gr,ow ded within the druminsert, the foam

e
reduct i on rRERBERICAIRE IR G SPFHE TR iNEhseIA ArAYEPCHoR BEWER HEPHAYY can be
separat ed foHAMRdBHhiseUbaedadtd s i n the foam reduction chanber Gas can be
vented fromthe foam 20 reduction chanber and |iquid enabled to flow out of
the foam reduction chanber to an interior qf the drum A vent canduit can
be provided on £h&HHT ARECHREpEEY HEFHEORA ﬂﬁiﬁbaﬁﬁgmﬂdﬁéﬁ?%ﬁ Hi | eave the
dr Umht h(rjougrﬁsp’éﬂib@ﬁys@dii f@ﬁ:@du&tﬁf cﬁxnsec?dzpﬂgﬁgiﬁdeﬁﬁg?aﬁmm&?:ﬂo easccke provi ded
on the di spense ad, the seal. verification c it in ui d .comruni cati on
with an ape‘?ﬁe’ﬂ?f’emﬁie’h'g"é‘iﬁrf@ﬁ} t}?tea %’J@%ﬁg‘v}bf}@? P%‘ﬁleéﬂmé’tnseét FERCT8 ™ bet ween
t he di spensgthead thi2shuma Rfertiiecolpiiimah ngest boriiswichthd dram idskewsieék aseewsi fi cati on
conduit can_be us to verify an.inteqrity of t seals. 1n.a further
aspect , theqﬁWE%gﬁgeﬁﬁW%ﬁFW gﬁéF%F%%%?%“%“%%&6?§ﬁ8K§%§%W%F?5P§%“coup|ing a
di spenseél headhstassembgrmmzispget torflar cangeising agedond vdvadissyrdis endsopstebim  t he
coupling ssenbl.y_co | Si L.nj I Vi ng I lity of
detents di s%ogg%an %ﬁ ARoTn %%d %ngg r%?xt&hg&r‘%&gfﬂa&a% g%c%)#] ar Lﬁa‘%‘%g a code
ri ng di sposesenifier eonbe efiwtadetiai zi engn riosigioramepblied find t didepéredgntiey
rotatabl e why mk@%mﬁ%&ﬂ%&ﬁﬁcﬁﬁﬁﬁnbly is not in engageable comunication
with the druminsert, the collar further conprising an internal flange
having a flange surface and a plurality of engagenment nenbers di spl aceable
bet ween a bi asedlposit boairdsest oW eiHbe frwnge ﬁ%%ﬁh@@dﬁhﬂhﬁﬁh%ﬁ@h@%ﬁ‘?ent
posi ti onsaboug,§ihe if &@;@g& FREEALE ren@Rdh YRR Sl WL e cLauPLARGASSenbl y
is placed into engageable S communication with the druminsert, the
engagenent AL GeAMBE g &5 ICBBPSASEY -t he engagenent position and
engageable with the detents, such that the collar can be rotatably with
retaining ring tg sSRLELNELY ndhbenat he pfRdRd Kile Mé thmangeded rsact i on

di sposed on the drum.insert. The coupling assemhly can include a first

t hr eaded poF?quﬁWﬂéWntbﬁ%hﬁWﬁérmW?%E‘g“ Hrmpe: ?”ﬁ]g%a AP %@Wﬁ%f&ﬁh a second
t hreaded portdronaenaan @xhefaal reGudfidracienodt:. t Ges e vaase rforstie Hodhat t he
coupl i ng_assepbl an_be | ectivel oupl e ith th ruminsert by

t hr eadi %g? t ﬁ@%@%‘s&‘@h?@ﬁ%@ﬂfn%ﬁ%ﬁ%# gﬂ’ % %ew% é"@@rfﬁgﬁcﬁ?ne%%gﬂ poftion. The
coupl i ng asgsii-yf tadniurd ker cdnhi! wdees arosidaomenbete dimposed comlibhe col | ar
a2 503D 1ar B AN U SPBRR: B MISofRAC X LfGerih i B 0 N

col l ar sel edt gageabl
be provided on the dispense head, the seal verification conduit in fluid communication

with an aperture intermediate two seals positioned at 2 junction between the dispense head
25  and the drum insert, such that the sea! verification conduit can be used io verify an

integrity of the seals.

In 2 firther aspect, the present imvention relates fo a coupling assembly for
coupling a dispense head 10 a drum insert for uss in a fluid dispense system, the coupling
assembly comprising a refaining ring having a pluraiity of detents disposed on an inmer

30  surface thersof and a collar having a code ring disposed therson, the retaining ring and

collar mdependently rotatable when the coupling assembly s not in engageable
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15 engagi ng the snap nenber and snap receiving notch. The retaining ring,
collar, and code ring can be constructed of high-density polyethyl ene
(1- 1DPE) . ha yet another aspect, the present invention relates to a
nmet hod of coupling a dispense head to a druminsert in a fluid dispense
system conprising providing a coupling assenbly conprising a retaining ring
having a pl WFEFMPIHH0Sf Wiethe e disgpoSedobn arthi moepridE suitaw? feher eof and a
col ar havifiging L0Rde. ki ARG ABL, 6OURLELLIGEEHE, ORELAR] WergOunl I N9 {he
retaining ring to_the dispense h , rably coupli‘ng e colTar to the
di spense he#Fed ppricadicion; the Hanas sirfecs mpd |ﬂ§|qn5ﬂgamaritrw@nqma¢b0fd timdengravi ng a
fl ange surfaggecangaa wikiha bl en a
wbihaklty @ SRORGLTERHIEIDRa YA cﬁ%ég&%e

bi ased position below the flange s an engagenent t1on above
the flanye SHPFRCAIOISHENDE Fayn Dpat ﬁi@t%gﬁzeﬁ@nfrmw@waam dcselateérto d=n be

i ndependent ¢ngadetie@trailich s @RbabdiBie GOHRhd MeknaSSENBLYind 180k bnmﬁ%g’g eabl e
conmuni cati o V\A th the: drum Insert, placing at least a portion o

coupl i ng as FRmRe S te SHETHIROCEIER St SRe Fng WED alpesed pesaer dispoasifomdhei ng a
force on thewaawpti Nng assenbly such that the engagenent menbers can be

di spl aced to the engagerrent position and engage with the detents, such that
“the collar can _rot able? en t of the retaining ring, 30rotat|ng
the retaining ri gccfutg gsesgp 3\/‘%}?‘“ ?ﬁrﬁrﬁtﬁgsaéﬂj(%’“i‘anﬁ%ﬁwfé“@é?j@d section

di sposedo ontht Irﬁ@mpg)ﬂmg mratsbcm»ﬁd &ieaﬁéﬂ@oﬁﬂidﬂﬂm dﬂseﬁtreinal @ﬁﬁte%@@fe@g.{ny ing@Upl i ng the
i_.ndi cia can be

coupling as v he dr

provi ded onglt%lﬁe %(%"e %?ﬂeaﬂ% eé%n?f F?‘Pﬁcin(‘fflé °8‘éﬁ§edb‘é’1ﬂi‘ R GHBITEH The coded
section on tredidg tm msmmadedspmdmnt wait thd e@omif thidatidit bangort hend 4wl Ng ring
to selectiv erln th.t ecti.on can conprise
mat chi ng th%'E |br%§tba% glrlglmgﬁ\% i Wﬁs’%%%lﬁn 59 q@?f arand 2 spRn TEeiieer  aspect
t he present ndwiyémisshor gleatods ring tae neddadg mﬁd bﬂﬂﬂ@ﬂﬂ:ﬁvéipaﬁga@@bmw e

recircukati [ head,

conpr i sﬁ%g ?%%%#%ﬁgﬂagg%mﬁﬁﬁgﬁew&gg%} r?%mg ?Bﬁm P éxrtg ?”g‘gsc"ﬁl%er ef rom

into an acc@%%caébéﬁﬁnﬁ*gmwﬂDéhim-ﬁﬁwmwemmnet}ﬁé’ﬁir uminsert down tube of the

druminsert extends into an interior of the drum operably coupl ing an

upper portion OfintaCalelMd-BSChl Moldl ihfifuACRERS OREAAG dOcflne drum

operably couplingthe dispénse gaé t e upper portion ore e drum

insert, t heﬂ@%ﬁgﬁ%m W@ﬁﬁ“ osEt ‘p diflny! dspeeseystdmugasereiginglprotidiand cenpling

reciTcul ati @s@mﬁﬂwlc@inﬁ@ﬁdm&mﬂwtrﬁe h%@%?ﬁﬁaﬂ?ﬁ@pdeténﬂ BBl ohlHiigecondui t in
ac

fluid c%mu ation W an interior sur e of rumi nsert éovvntube
and t he PHEER §fef“”8h a‘F‘C} Gi GLEoMITEL @ PRI BASNTRFTERY icowpisdi trrele, wemlitdy r et ur n

condui t def tapindiheadiapiieitial BakiRe0e Ofad r@gerwwmpwma c%ﬁ%mfglttuéaf andt a
e conprising a de ector at a

15 diffuser. do eaggﬁ%e éhe i ffuser down tu

| ower end t AETEHT PRTIFEG BEPHYRS Fuitehtiees g edinenveusit he
recircul ati epifdlay of cenet: maniba-stcrtwau‘reduaeéneatbmsm s@nddivtiowShCibnbhat the
recircul atipg.flui.d _passes over or, .the efI tor reduci ng

f oani ng of EHQE gnd Urnrng. 803{1}%’8 fﬂf" %?5 ﬁE&aﬁna‘lg FTtﬁBIFmFﬁcI ude
recirculati Ngidt}ll@ncan Dm@pqtﬁealyfrmam}ewﬂammempﬁﬂg mmmag n@lhﬁﬁ@&g&ﬁbwr oxi mat e
an upper eng, tube, the fo ction cha

separ ati ng angél &Eofﬁﬁgé nd \é%%: %? aH;’?L ﬁ bﬁ&‘ﬁ’ﬂ%ﬁﬁs@ hat can be
connect ed t@tcacwmmqagomﬂtthv frinugsed, ﬁr@cmﬂg@. ﬁrcs peﬂmeod@aagjassmlj &ct he
recircul ati ag; fikwhd £4HO0Ws, g return conduit. The
defl ector can be p%sgl t] onegl%be I"ow a1 %?EF&A‘%@ eeg gjftpf’ﬁmonaﬂnl F¥%e drum
25In a furt Hép ths peerts. Sthiilefhfﬁrt@ﬂseqwr Fa@v%tqfamler @Ipatd@g df dhearefainimedrinti spense
system B0r usfindiildte@infhs Yk COIREHRINE A aflr Ui L NSAH » SO 1oL es 1.9 coupl e an
access openin of a drum fhe drum’inSert having an upper portfron and a
drum i nsert °Y DP%B%T“@&?%&TH@ Hspfe et PRAFIOLTROBPLEA tierrpenting pssofiblt Wk dr um and
a di spense heagreas®li Si ng means for coupling the dispense head to the drum
insert, the dispense head having a first fluid conduit conprising

5



30 a first valve neans and a second conduit conprising a second val ve
means, the first and second val ve nmeans in comunication with the drum
i nsert when the dispense head is operably coupled with the drumi nsert,
such that when the dispense head is operably coupled with the druminsert
the first and second val ve neans can be in an open position enabling fluid

to flow through Fubin&en it HeSproviddd oMol End nSNeNHe ikeadednSe i@iudgper abl y

coupled with the drum.insert the first d second val ve neans can be biased
to a cl osed pEEiIPIGFTIRCBIGY FFﬁde¥€thﬁﬁbﬁﬁﬁﬁm?%ﬁﬁdﬁﬁmwﬁémeﬁhdU|ts

5l n yet ano&é@@ﬁve@s pieetihe tdie fREeSehs icBY@N:EoN dak kathBse eyl té drstli Spense
system for u QH? dr ntconpr|3|ng a druminsert configured to couple a
bung includ gzﬁruntlnsert havi ng an upper portion and a drum
i nsert down tube extendlng therefrominto an interior of the drumand a

di spenseshead cdnhmngQQmmme@uﬁhﬁﬁﬁhnmﬂMﬂmwinﬁeﬁ&&mdbﬁnﬂmﬁ@ﬁmaﬁm@ead

having a first flui ondui .t rising a first e as and a sea
10 verificaﬁ?%%ﬁ%%?&m?%% i 'E c %?% %“ﬁ@*ﬁmgfé%dpa§%$QF¥%§T¥on
condui t andnaﬁmapemhmnmﬂnh@ﬁﬂg&ﬁhmmmbdamm@mghﬁmﬁmnampamamm@mm@mmmeen t he
di spense head andel g L UM/ 1381w WS SREIEL GoBeLAG S HRSLANLL Bl Y

transverse the seal veri on condui t egrity of a
seal i ng bet Wieahurt, reordh!s pepies regueavdidr afrins dmemtsemamhbi@ ageass bpeedz by

forcing Air oraf-0:the p%Fa@t c‘éﬁl{ﬂﬁé tge?‘&'s sPRLE T-.Ehtﬁe LR SRS 5&%@ 0-rings,

whi ch can be encapsu ate tetra uor oet” ylene Bri ef
Descri pt i on iefttthralipensabeng gnciuding Etlﬁl@1 ﬂmd pendyit peragpatstiater fwd fapmwt wi ew of a

fluid di spensesg¥st §R:Ohe LS RELIHR: in“ﬁéﬁc{‘&dn%mmanon with an Filelor Arfhcd N
expl oded view of a druminsert and a cap assenbly accorﬁlng to the 20

present i nvehtie@m mpegt dognjtgbespd Beacraeiiaime ud @pluf mchpamgrgmor #ebet of Fi g.

2; Fig. 4 i spiatORRlodditVde8Msatly dungred-y mrfaeesetttte BfurrFingbrt dwnfthi@- @218 @
cross sectional view of the druminsert of 4 taken along.line 5-5;

Fig. 6 i% arfit@Rydowe by tEV\P‘SEfmeédﬂt’%’fs‘E‘i"’n g@ﬂ%@a ﬂdln%rﬂcto@ @i} oM WadFBEY of t he
present 95i NMeRkir@king fuid into the drum through fhe recirculation fluid conduit into fhe media

refom conduit, such that the recirculafing fluid passes over the deflector, the deflector

reducing foaming of fhud returming to the dnumn,

The method can further mclude recirenlating finid through a foam reduction

20  chamber disposed proximate an upper end of the diffuser down tube, the foam reduction
chamber separating gas from finid and discharging the gas through vents tha: can be
connected to 2 venting port inciuded on the dispense head, while the recirculating flid

flows downwardly through the media retum conduit. The deflector can be positioned

below the liquid level of finid in the drum.

25 In a further aspect, the present mvention relates to a fiuid 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 fube extending therefrom
mnto an interior of the drum and a dispense head comprising means for coupiing the
dispense head to the drum nsert, the dispense head having a first fluid conduit comprising

30 2 first valve means and a second conduit comprising 2 second valve means, the first and
second valve means in communication with the drnun insert when the dispense head is
operzbly coupled with the drum insert, such that when the dispense head is operably

&



Fig. 7 is a top plan view of he dispense head of Fig. 6; Fig. 8is a
cross sectional view of the dispense head of Fig. 7 taken along |ine 8/9-
8/9 prior to being operably coupled with the druminsert of Fig. 2,
depicting the poppet val ves associated with the main fluid and
recircul ati on. passageways in a closed position; Fig. 9 is a cross
sectional viamebitt fre coinspemisthe fretgd efcom| palvermeank e kel ip Ay opanmesi®mog- 5 8/9
after bel n0xQnaE3hldho GRUPLRMME lnlille. HATRANEEEkpALe (381 21 ofleBLCLI NG {he

poppet val ves associated wth the main fluid and tecircul ati on passageways

in an open pBiEd ighthe drum igserythe figst pmsl gpgond| valratohegpRgan b diesesfto BIstosHi spense
head of Fi Gpogifioh AKBRnE ARG AR inkQard@-1OREERARBLY%. coupl ed with the druminsert
of Fig. 2, depicting a cross-sectional -view of the seal verification
conduit; 10Fig. 11 is an exploded view of the coupling assenbly of Fig. 6;
and SFi g. 130 V3 2oy G8ReCls B FTEEma i YWRioW Teiptet e 818 penge: Helea ot Fig. 6
prior to belfRGiQRerabtinEidHPh &tm\MstdcddiRudl Whokfis 8 blncGhcifde@on Lardet ai | ed
Description of the Drawings Referring to Fig. 1, a fluid dispense system 10
of the pres&REPNYEHITFOAS B GRENRPULD e FFessH @raH 6> YIS or nore
access Oopenidigs OErid?WnEs cddn aefd Hpehst RefifioR o@edth WApiEE imlZsc0P8s abl y
coupled with the b;{]g 21, and_a dis ense bead. 24 sel ecti veII y coupl eabl e
with the dr (IRTHCERM DPsme @ Dot I5H QoM FoBEERn? BE CoNs PFTet e d ot i ngl e or
mul ti pl eiol ayeifSatios Yo 1R Suid Qbiyfieficdioy &S,z 86 eAAfHbE cdratiad dnnparnbkd ow

mol di ng process. . .\Wile the drum can be constructed 20 of a bl ow nol ded

f I uor opol y mEFT S HEH™Es B P WFWE%GWSF§§FF§W8’F§P@%h%‘gé‘nes‘?@ﬁnl”és&ﬂ’i ®the art
Wi | | recognisgsutchains eftaantifio tymeersartad esal edrificatival chadult] sugh promasis@sy can be
used. Exanples of drums 20 that can bhe.enpl oyed with.the various

embodi ment & %01 A8 T AR AE Ok R m o B PO PR Rk At o,

6, 045, 000 arie skil SerifRafientortAGjek ivoatehio parPeb(iringt, maivhNan 28080850484, bot h of
whi ch arg i herginby reference. 25Referring to Figs. 2-3, the
drum i'nsgsrt raglg{egée}?fg%ﬁgtgﬁ@/% @g&i}des an upper or nipple portion 26, an

i nternedi ate body portion 28 operably coupled or integrally fornmed with
Brief Description of the Drawings

Fig. 1 is 2 perspective cutaway visw of & fluid dispense system of the present

invention,

Fig. 2 is an expioded view of 2 drugn 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 15 & cross sectional view of the drum msert of Fig. 4 taken along line 5-5;

Fig. 6 is an exploded view of & dispense head and coupling asssmbly of the present

25  nvention,

Fig. 7 1s a top plan view of the dispense head of Fig. €;



t he upper portion 26, and a | ower down tube portion 30 extending fromthe

i nternedi ate body portion 2E. Referring to Figs. 2-5, the upper portion 26
can include a cap thread portion 32 and a recess 34 formng an interior
surface of the upper portion 26. Referring to Fig. 2, the cap thread
portion 32 can be used to operably couple a cap assenbly 132 to the drum
insert 22 that E&a&nd be cuseskcivrelview efiisp distehsegheat ofSHip 17itaign tlhes dredd-20.

Rel enting t9. FELas. .4 AR LUARL [ 7 ' ed within
t he recess §9§ﬂ&§% m%%ﬁmﬁgﬂﬁ§§@a?§m§§Fhate%%méggggt%3%ﬁ3§%J%2&%¥%oppet

val ve st em vass whdclatddevididisondibfuld ind regimpiegon mesegawayhio peioped pREf@Y ri ng t o
Figs. 2, 5, and 12, a plurality of coded sections 35 can al so be included
within the rece i nhi. bi I i f ! | I Of tion with
an incotrect or%ﬁ%%gﬁﬁgg%%%gm% eﬁ?ggﬁg8?&%$%%%%Eg%fﬁggﬁ%??g%Pﬁﬁﬂfhe coded
sect i ons5cab? péepryist gronbly compied wip sukrtmdesesfoftifin % dewgipg rheoregded
sections 35 I L indici g, : -&p%m Fovy bdb .on the
upper portiB%ﬂgg%ggﬁﬁggmg&%%%?gﬁgggﬁg?%gﬁge émgﬁg%bggﬁb epgggghto oper abl y
couple an identification tag thereto. -~ Referring again to Figs. 2 and
5, the internedifa &0 isadylopwirral 31w a8t dependelead af Tigt eldkddioas Bocndui t 40

ext endi ng t Berefr Omibdwlth WedinGe HADECRL I 2'@1&%&% 4 B8ssL:8685S vi3d £ngbl i ng

di spensed fluid'to nove between the drum 20 and di spense head 24 and vice
15 versa. TH&! TeRfefifpefirdte body portion 28 can further include bung
threading 41 that can be used operably couple the druminsert 22 to the
access openi ng afig BUNG:y 2l QRe JieR b édlpiing asserfR@f &Fd. BGuEO Figs 2 and 3, the
| ower down tube portion 30 generally includes a down tube 31 and a diffuser

44 operably or integrally coupled thereto. Referrin o Fig. 3, the down
tube can incl ude’@ lt%ulﬁé* ‘E?ﬁc?'ﬁﬁt’f’mifef“’no*pf‘ﬁ‘ﬁflﬁp%%ﬁ?ﬁi ‘%th%@nprgﬁrf%b?%

i nter medi at @pbbic@ngud fitdde anhth iteLesEg34, thus enabling dispensed fluid to
nove between the drum 20 and di spense head 24 and vice versa. Referring to
Fig. 5 the diffuser 44 canJ_nq[ de a_fos sy-ducyion chanmber 48 proxi mate
an end thereof defined by a=f&FE-portron45-and -« funnel portion 46 and an
upper diffuser down tube 47 on an upper end of the diffuser 44. The

- di ffuser 44 can Reéemring to Fig. 1, 2 finid dispense system 10 of the present inventior broadly

15 includes & drum 20 having one or more access openings or bungs 21 defined therein, a
drum insert 22 operably coupied with the bung 21, and a dispense head 24 selectively

coupicable with the drom ingert 22,

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

lavers, and can be formed in 2 blow molding process. While the drum can be constructed

20  of a blow molded fluoropolymer, such as blow moided 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 varions embodiments of the present

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

25 Referring 1o Figs. 2-3, the drum insert 22 generally inciudes an upper or nippie
portion 26, an intermediate body portien 28 cperably coupled or integrally formed with
the upper portion 26, and a tower down tube portion 30 extending from the Intermediate

body portion 28. Referring 1o Figs. 2-5, the upper portion 26 can iclude a cap thread



25 bonded to the down tube 31 by known net hodol ogi es, such as pol yner
wel di ng. The outside surface of the down tube 31, the inside surface of the
upper diffuser down tube 47, and the inside surface of the |ower diffuser
down tube 50 define a nedia return conduit 43. I n operation, the

di ffuser 44 can receive recirculated fluid that has first noved through the
di spense he 1&1‘132&3&1Q atré&@da 3k k\fr@ﬂ@ﬂn@ntﬁidﬂs@‘kab& ¥f 184 updBnddrith 268 efefittleat i on
conduits 3069 (Fig. i ncluded_in the run1|qsert 22 that g ni cat e
fluidly witk ¥he §?§’é—hr§%l BOBIRG 5258 PP PErEpIE SHRIGTL AP R LV%%Y& down

tubes 47, 5@ dhheni-aanizady et ieawaharidelorhg ot afing@patat 20.9as fromthe foam
This can be acconplished by the walls of the foam reducti on chanber 48

(wall portion 45 and fu neI on 46 in and reducing
the foamto sepéﬁ% lg%ﬁ'd F@%Pf@ﬁ? %%“ q’éﬁ@ﬁpgﬁﬁng%HF‘ﬁés been
reduced, 5t hes gascabbd @ara@ma&uitﬁ @mﬁpb‘evarve%armbﬁdt eslvd diai, d.s eHnbdresctibgichar ged

t hrough vents t hat con ected ta. t vent.i.n or. spense
head 24. Wit %w%‘?ﬂd&m%g%’ﬁ% “FREE P 3&#5‘250?4% %nQBMﬁ %ﬁdrsg%lméstéed f1uid
can general leyn eﬁdoﬂjﬁ/m&mﬂﬁi{ fite reesa teaigiiblt ampmﬁs:tnabﬁmgisb@nnlcammam type flow
and into the-.diffuser down t 47. 50 Af t ravel.in h.the foam
reducti on ché PEFE LR PR :)élgfé YRRy PR dﬂ’”mmtw"\é Lhec 4 8??5 7% 50, the
vel ocity of bt hesitb@ed @ci tocuniatead tkfelrene@ Clazncdabd reetierc 84l caandczttctvendldzm&j

di scharged ijnta t t di ffuser
44 can %@rther%%oggﬁgséq%%gOnﬁﬁﬁgﬁggﬁg%%é%gggs %ﬁ”%%%%ﬁ?o%gﬁ dﬁcgﬁ end of

t he | ower dﬁﬁhﬂﬁ@I%ﬁUﬁﬂG@QEGMEﬁmﬁﬁhéM1@m@mﬂ@iffuser down tube 50 can be

wel ded to the upper diffuser down tube 47 and to the down tube 31 by known
methodol ogi es, - SHGRAS JUESEIHECTE bt Vi iRALEAL. Ny Bod2R B %honathbeh | S
15|ncorporated herein by reference in its entirety The deflector 51 is

depi cted as imtepedippiverdlt 4 |caigbnaieretan 15 datcemmppeatap sp@rBetoreds r cul at ed
fluid outwargdly;,and,GeReH loymbal Riakt ¥od Mrﬁ%@%&s{?ﬁﬁé BJad M@GhE Gk at i on and
reduce the formaiion of foamas the recirculated fluid is introduced into

t he drum20.verRe ThidhEmetiae dody ROBIPIE CHo TS S1ld: SRR EIENE 4L H8t 888 r cul at ed

fluid is retutnNgdrabiQ chibpe B &8 2Qert 22 1o the access opening or bung 21 on a drum 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 mntegraily coupled thereto. Referring to Fig. 3,

the down tube can Inciude a tube conduit 42 i fluid communication with the intermediate

20 conduit 40 and recess 34, thus eneblhng dispensed fuid to move between the dram 20 and

dispense head 24 and vice versa.

Referring to Fig. 5, the diffuser 44 can include 2 foam reduction chamber 48
proximate an end thereof defined by 2 wall pertion 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 tc the down tzbe 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 mside swrface of the lower diffuser down tube 50 define 2 media return conduit 43,

In operation, the diffuser 44 can receive recircuiated fluid that has first moved
through the dispense head 24 and then through 2 plurality of annular recirculation conduits
30 69 (Fig. 4) included in the drum Insert 22 that communicate fluidly with the dispense head



20 through the nedia 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 foam ng of the recirculated fluid as it 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

fluidis diﬁcbﬁﬁﬂt@@ea&hﬁ_[gﬁtﬁ& bi¥rukdd dOwRmB BTN, 86) thel 140 rddi@ich CRrAvRVAY caf T he
fluid in the drum 20. e 25defl ector 51 _can be positjoned at. any point

al ong the dibete gasdom fie foam. Tis panfeojanepongshed gy the watlhef G OFR AR RRad 24
gene{aglyhiaﬁ&ugaiﬁanpuﬁgﬁniag, aﬁ&ﬁ@mggﬁmﬂﬂ@ggﬂi I d gﬁ@&mdggﬁfion 53 d
coupl ed t hereto. e upper, body. section an be, ed.to,the | ower body
section 54 %@Pﬁ%&@lﬂﬁtﬁi Waﬁ%t e OB Técﬁmi}i’?s\l\?bﬁ? Hfeed. dbcfas t hose
di scl osed i fRmbke3.frolahemtircbited 41u29n BO dischafybdCrongh vaeahpar-abadobEnei n by
reference ip its 30 entirety. Aternatively, the er . body section 52 and
| ower body DeeRBaPEC S B saE B 0 BB i S IR TSP aa A
plurality ofecifdutatet Higs daf sorrelibdlopodivhinariadn atsedlbl stiepnedliviignatpper section
52 and can ytilize conventional .connectiaons such as Elaretek(r). 10
connectionsHW%Fmép?g%ﬁW§ﬁ?w% tﬁﬁ?%Q?ﬁgdgﬁr%%m$ﬁﬁEPﬁgV%%fm?6&@Tﬁmdispense
head 24. | nciomberedfbomti manthe Siftbkeradwinhode poejphc tedsd, nthe helobiguf €8, t he
fittings,are thr ed. |n n Lo the. £t n 0] fine at least a main
fluid pg9t ﬂ?ﬁ%géuﬁégﬁfgg ggg%ﬁj%gﬂﬁhéki&%%%%ﬁgFts 2, 64 can provide

connection to a main fluid conduit 66 and main 5 recircqlation conduit 68,
respectively, arftfdogho Fmaduix sné6, thé8iffam 44 gm furthen dolrgrisgpperr body secti on

52 to the | ' di fkenn. .t hel, eqnduits f
o the g%toﬁgfiéosﬁﬁﬁ%dé?gn?ﬁdoﬂé% B JisREk coPh REY 5@8%%%13@:%@9& urts tor

venting 65 and seal "verification can be I npl ement ec enpl oyed in the
di spense hedevR@be Xaen pewkidedioded wmephifiseoipwparbedd aadimibe e B tlhe

reci reul ati an st Sk il s cRLLSSPANJING I Ra0RGE8G! s N L he

port 64 and ctonduit 68 having nmultiple ports in a single dispense head
‘4, extrla biegeored prcia el DIdR S BeNf reed for ot her uses, such as
including a m xer on an additional bung that can be used to m x vari ous

slurries W thin theefcist & bddthddi & oSR5bh N Gah hbarSQbikd Shal dsphhigs drum
The | ower body section 54 of the dispense head 24 can include a plurality
of 0- 15ri ng¥apged By ouarilgsed grrely nEFrAlY W RFevids BEieh Fpradetiongndiepi ct ed
in Figs. 6 anmcelis foth@iofof foRgSs 82 r&atibe figd Rifedudedink Bk whalJot Yaof 0-ring

oAl 30 o1 hhe iTRence Mot e Laller Lt MANIY Lhe U UnJSSI 22
2G  through the media retum conduit 43 and out of the defiector 51 or an exifing portion of the
down tube 31 below or above the liguid level in the drum, thus inhibiting the foaming of
the recirculated fluid as 1t is reintroduced into the drum 20, As a resnlt, the diffuser 44 can
inhibit twrbulent fiow of the flnid, which can be present in conventional system as fluid 1s
discharged directly into & drum and into the top level of the fiuid in the drum 2¢. The

25  deflector 51 can be positioned at any point along the down mbe 31.

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

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

o the lower body section 54 methodologes known to those skilied in the art, such as those
disclosed in U.S. Patent No, 4,529,293, which is mcorporated hersin by reference in ifs

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 uvillize conventional comnections such as Flaretek®

10



assenbly and di sassenbly. The | ower body section 54 of the dispense head 24
can includ, three 0O-rings 82a, 82b, and 82c, which are retained,
respectively, in O-ring seats 2083a, 83b, and 83c. O-rings 82a, 82b, and
82c can be Teflon(r) encapsul ated, although those skilled in the art wll
reco mai ze that other materials and coatings can be used. Referring to

Fig. 10, i nﬁ‘dnhléﬂ:ﬂﬁhsfidit a&tﬂﬂlrdeﬂ\/&ﬁlbﬁl@@ﬁchSMFAOtﬁhlﬁé 1 fhb QfzpREH Rh€24 IR ol i NgS
(O-rings E3a.§ 83b g 4% |cted |gﬁ nd 10) is a verification
aperture 13FChHSEhAs Hesederigeq ﬁﬁ%{fﬁ&}h Sricfeepisd s EFrEt | cati on
port 63 to Reinifep defiatat chek Graindinitl poASRIhA CieciduiG6@borb@L Ween t he di spense
head 24 and drun1|nsert 22, as wll be described in greater detail herein.

Referring to Fi ower body sect.ion 54 of the spen head 24 can
further incl udeg‘rat ° 5P gjf? 31 4 CRB Lt PRRSHE %53 FHA ﬂ’i‘lﬁgff”?‘:{‘i'@ oaﬁgrm%dy
section 54 tenitalaiepeasmtie sseeﬁnemsy,mﬂ%&p@nﬁihﬁgﬁﬁi 68 eaCin %mttheuﬁﬂext tings

i ncl uded on, t he SReNs fluid ort rcul ation
port 64, seR1VVET |°?E§a glgnowe ppd 6%?3 °5Ln5(fn3f8ﬁfigg§“  05¥F ‘Z‘%aﬂ Sondh gﬁeferrl ng
to Figs. 8 amﬂn@ﬁsmﬂeumamﬁmMEM%euaﬁmem@kmmﬂéi@ﬁﬁmbby@nﬁ&kﬂﬁﬂﬁﬁnﬁmd oper ably
retained within the main fluid conduit .66 of the upper body section 52. The
val ve assenbl'y 84 generally includes a poppet 86, engagenent portion 87, a-

spring 88, and an O-ring 90. In one enbodi nent, the poppet 86, engagenent
portion 87, and ‘SprkamguiBt@8pcar @ enivs toousted tofhe Péculaiid @;ﬁm‘m@swﬂe 90 are

const 1 ughed ool AHELEELked BLLAOUOA. LIRSS SKLLhSR )16 ALh L ecoani ze

that other material$ can e use rring
di spense he&tﬁ%leaﬁwe%ﬁe@mdl%swbwsekenh@tBn@ﬁeﬂIaTbﬂ@eeéﬁmpmmsestheb sprl ng 88

bi ases POPPE inBbak Oy fh & Q8RGPOSILAR @ LB UL (LAl Gullopiehir ough the

main fluid conduit 66. The poppet 86 further includes an engagenent portion
10 87 that &tgage’s FUbsCinec Maselsas tbe deher nmenbers/portions of the drum
insert 22 to raise the poppet 86 fromits closed seat position to enable

fluid flow through ithe J¥8i gbc{ﬁwmof%n%ehs@@ad YarhousROPRELGSs el i es and
seal i ng net hodol ogi es can be emp ¥ed with the present invention, such as

t hat deslcri FE& %4 9b.gmdBat e I?‘Eﬁb}’ ‘eatsfeaﬁim% AE’G’@B‘FTG@)@GQW‘@ anghiZete i s

i ncor por at ed-H@ised Barbbé 16@hed BNGRriHy 44 -8R bdafseh Yon HRRERE hiAG4agREN tO

Figs. 8 and 9 |n o erati,on, poppet 86 depresses i nto an_ open
9 & dram insert 25) %%s can reduce %mmacmnnv cosis and mc?ease gase of

assembly and disassembly. The lower body section 54 of the dispense head 24 can
include three O-rings 822, 82b, and 82¢, which arve retained, respectively, in O-ring seats
20 83z, 83b, and 83c. O-mings 82a, 82b, and 82¢ can be Teflon® encapsulated, although

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

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

rings {O-rings &3a and 83b as depicied in Figs. 6 and 10) s a verification aperture 130,
which can be used in conjunction with the seal verification port 63 to verify that thers is a

25  sufficient seal between the dispense head 24 and drum nsert 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
inciude a plurality of partiions 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 fiwd port 62, recirculation port 64, seal verification port 63, and venting port 65.

11



positi on when the dispense head 24 is attached to the druminsert 22. The
mai n val ve assenbly cl oses when the di spense head 24 is renoved fromthe
druminsert 22 and thus inhibits fluid in the dispense head 24 and nain
tubing line fromspilling out when the di spense head 24 is renoved.
20Referring to Figs. 6, a recirculation valve assenbly 70 can be positioned

and operably reRajerrd iR N add® tBnAIT e4id eddbraill 8N ceOBHPbita& e t he upper
body section 52 q i

f the di.spense head 24.. er, the valve assenbly 70 can
be di sposed’&h %tf"lé‘eaamjﬁﬁ e g‘é’?rci?ﬂ?‘ﬁtt g‘%\é\f\i{%ﬁalﬁﬁrtbo%ﬁm T et cul at i on
port 64 canvdbe asetliyniidgentrhllyi iciidaea papbet 186, Cénfidhmadkti pdftios BNOukdrin88s by t hr eads
and inhibited fromrotation apin 77 fijtting within.an, 95 aperture
| ocat ed pro?ngrfa%t(} et Sc"eb' mach 7’“@%‘?@8’:@@? P%‘??et%({ﬁﬁ?ﬁgﬁw%%t %Qﬁ“?’%g’ ‘fﬂ?ﬁg?ngbody
section 52. 3Ret emsiungdtofPFA.gnd B-ringt B2, 98 atercotdtmticd of P taltaage Maby 70

gtpgo et steglzsép a seat 73, an O-ring 78
nt, 8

Iy ipgg ~ i
generally lg&%ﬂﬁh&&ﬁﬂ@%%%%ﬁﬁ FrEoE™ e constructed of

and a spring one e rf% -T1hgs
Kairez(r), although other materials can be used w thout departing fromthe
scope of the pr &samingtnVent.wom héidpepapped 24 treinirit? incarl2bre: wp esaddthy 30

2 Torked st o E ReRREE S b o Tkl o B R I T g
met hodol ogi Bepuelathe painefipt epéud Gs The poawict Hulebdr drrinded mengrgsembbytid0 with the
present 1pNVeNhLQRsages nubs, protrusions or other members/ortions of the drym insert 22 to raise

the poppet 86 from its closed seat position: to enable fluid flow through the main fiwid

conduit 66. Various poppet assemblies and sealing methodologies can be employed with

the present mvention, such as that described in U.S. Patent Publication Ne. 2003/0010387,

which 1s incorporated herein by reference in its entirety.

15 Retferring again to Figs. 8 and 9, in operation, poppet 86 depresses into an open
position when the dispenss head 24 is attached to the drum insert 22. The main valve
assembly closes when the dispense head 24 is removed from the drum insert 22 and thus
nbubits fluid in the dispense head 24 and main tubing line from spilling out when the

dispense head 24 iz removed.

20  Referring to Figs. 6, 2 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 vaive assembly 70 can be disposed anywhere along
the recirculation condult 68, The recirculation port 64 can be retained within fhe main

recirculation conduit 68 by threads and inhibited from rotation by a pin 77 fitting within an

[38]
th

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
poppst 71, a poppet stem 72, a seat 73, an O-ning 78 and a spring 79, In ons embodiment,
O-rings 78 are constmcied of Kairez®, although other materials can be used without
departing from the scope of the present mvention. The poppet stem 72 can be operably

30 commected to the poppet 72 and further melndes a stem upper section 74 and a forked stem



Referring to Figs. 8 and 9, in operation, recirculation valve assenbly 70
automatically cuts off the flowin the main recirculation conduit 68 when
the dispense 5 head 24 is renoved fromthe druminsert 22. In the cl osed
position, as can be seen in Fig. 8, the poppet 71 and O-ring 78 are biased
toward the seat 73 by the spring 79 to inhibit fluid flow through the
condui t 68 .loviensdctire 76p &AriEo PhipeORscrrhiec ald skding @thoddlogdsgan By enuppoyad oper abl e

engagenent of t.he. di spense ad. 2 ith the druminsert 22, the | ower
section 76 %df FHEE ?ﬁe‘%‘%ﬁssg%gﬁgoe‘?%fwgpéeé?nﬁgivf’%hr?n'ri b 37 of the druminsert
22 such that the entire stem 10 72 can be forced upwardly to di sengage the
poppet 71 and ORsferting 78 Hgsord tdile Os éat opfSticsASreairausion tvalvt hassamdbizn 70

recircul ation_condui c ned_proxi.mate | nbly 70 and
fluid flow atuﬁ%ﬂ%wg% %ttsegfgéhﬁzﬂl}%“{)ﬁﬁ@?’%mp‘éefg‘?ﬁ “8‘81%"%9%%%8 %ﬁ%a‘%%?}%ﬁt of the
di spense hemd! 24s femovadtitve tHe dmminmse 22, BRthe tiheed lposiim, ssteembs et indhg. 76
retreats fr b0, 37 I the i Qr .t he poppet 71
and O-ring &f’)ﬁeg)gﬁ?{ehczfngsoeg&g%iingF%Lneaitg&érgal& nssgt§l fp{:%h%&}s%g%r{%gg ? ((?)mgjg%gi n stop
fluid fl ow fusd Bewgheauble the eyt to8 6 8n thiphdrce pohigorpad ernbalsoe 1 dservbimen84 and
recircul ati g val e AsSerhl wisfQ:124 Dean ndese! bed-and Heplet edgas poppet
val ves, ot hog)r avarnl““’o%?gé?/ta vees,sgsuét}% as grﬁgg I ya%nve,' and the eI.’TIlke, can be
used with tdidesfstei B cgiaspeths echugien @37 of the dywe ipsert Ra Feqirtha) ghetepiFisgs. 6 and

11, the;gli Spanss: HRAGuwAAIRIRSAR: hO b7 1%m6 QLR RGAPmasserbl 4 80 or

clutch mechani smthat can be used to connect the dispense had 74 to the
drum i nser t & sl thp@sEgeECHAYLSBBHIPE \oaB e GRyiEd BIcKiRateriat berest 2aseblit ch or

retaini ng rynghelPds fidwSfhOme bhdi: d04 ppaiabl YukaniretLenie ot ke retaining
ring 102, and a key caode ring 106 engageable with the spring col|ar 104.

Whi T e in on®SteRBaeRtme o™ He CEBURTET Ag &8 SFh PR SBPUERA° FE SRR Midted of

hi ﬁh- densi ty; s}azalﬂ&ée&&wkmapréﬂghmmc%é b8sbei T idA€C-AR¢ inWd ﬂg& cl%f@'d%ﬁ@@tﬂii Zefl, t hat
ot her terlascan&ause.. . e retal.nin [1.Ng (0] t_ecouplng

S menol I o e T2 W B TN, B e R S0 ERE B ann

plurality ofssénfiiierd afd deitcuRi@pedtcUd-esmnt0y 70 abentsan idstritdiaind akgicspaced on an

interior surface of the retaining ring.102. |n one.enbodi ment, the body
bor £1 on 108PEPE T PRIP e A B A Sv g AEBE HE REHSARE "B on an
ext erior suflfiadspefe s38erh ieasrvedlai ning ring 102 to enabl e ease of gripping
and rotating the coupling assenbly 80. The spring collar 104 of the
coupl i ng assenbl Q..ingl.ud et ai-ni ki fl.ange 112.having a flange
surface 113, a [ﬁeaeragitf)?l%f %Zaﬁgéi’n%%bmemlpg&%ifﬁ%hggn goa p 1&%‘(%1?1 %f/mg’gﬂ’ﬁri ve | ugs
116 havi2ig sepehiiy’dF ¢rriarssnecl@isniThel capbt ptyd tobdnagct the dispamse brad 8pertabl y
connect ed 1 Grlfied 0l f NGl Dehedi3y 86 By dRlindiles € LR Db @a 1 02 SPI NS
freely on the retaini ngeri r%{g % ] an}ée %tl']ri %ﬁeﬁlﬁ lt h% g%lsperﬁse e%gfn‘?4 is not
connect ed t 0% hépmhegaiiar Alepneraply connedied Hae weeaniegyRe Y0P rryd 20EY efderhe coupl i ng
assembly 80 1h1¢hdielesie Avill HE AbddoYcddhr K& 3861 8Nshe lehBoaErAMRE €3ufdhe key code
rings can be seen in U S. Patent No. 5,108,015, which is hereby
i ncor por at edSEPLIY 8¢ FSFCENTHORG ¥ BRricPERPolPRRIcR osotdlist ith e 0670f ¢ he
coupl i ngsasseabliyt 180oth# nthesal adniRuseienbodi ment s of the present invention
can further include a 10 plurality of snap receiving notches 122 spaced to
correspond wth the snap nenbers 114 on the spring collar 104, and indicia
120 | ocated on o heﬁﬁf"@f‘gﬁﬂg %é:‘zlﬂf?é’olipé 228EPPI R0 melges Wy@gg}m{gé@&eari ng 104
can be conneptidd beribde10s pid NGl drintkldr Bweshi-tad| o dergagl Ngat ke key code
;:’lgg :’ gg e:lmv;[sgﬁjggg? Eﬁ%&e@%@%}%alcﬁ? gf %‘9 Ll‘!etammun't IglﬁnEgQ%E.s @r?gnerrgnr}tt))o%rm?en%]ﬂfe ‘r?o gage the
portion 108 also can include a piurality of gripping members 109 on an exterior surface of

30  the retaining rmg 102 to enable ease of gripping and rotating the coupling assernbly 80,



15To inhibit the key code ring 106 fromrotating with respect to the spring
collar 104, the key code ring 106 and spring collar 104 are provided with
retaining tabs 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 provi ded Tfishibe cdRY 1 @08 d doRfinQeANY 36 HchRSPORARIM b @20 second
retaining groove 1 7b on the spri.ng coIIar 104. The retaining tabs 115

engage the eSS "hﬁané? Feires ! P 7P of Fer KEpbEs d & pphyPleeB 0§ desnnect ed t o

the spring gt l@radifdsprinh lﬂﬁgdr@b!Sbl'lthb @ﬂmichﬁﬂéiﬁ)ﬁf; cROR: dreRBiy kBheiEOm rotating
W th respect to t.he spring collar he retaini ng ring 102 and

spring col | 3 TFEARETRE HFeralh it @ﬁé%@‘@ﬁg gpe %ﬂ-t%&&ﬁéﬁ?‘ﬂp’rqn ERBIEBIHIE ng t he

di spenseshedbng2412tvihet Be didpene heds of & n@2condetied Rithe RS htskOMm, the retaining
ring 25 102 can spin freely on the retaining ring flange 112 of the
retaining ring t her for the retainjn r|n 102 can spin freely
with respect tol@ﬁg”&%c% 5’6‘561 P ioh §o168P I FssPR I"gggﬁ ‘?eéﬁb‘frﬂgyélf ¥¥e lugs 116
are bel ow t betifns arfy Exatpibadeed dde cbﬁn&rseénqw swhmxﬁmuaag,@@bdwe WHideh t he
interior drlsvheregletent 1 Rl i nI% an ly %0 egs{)bjﬁ%es much easi er
connection Of & aoégfr%}e%rﬁ%eéengﬁnﬁ%% Th 1LY ESe PREWPIRDD { han
requi red by asg;ﬂmbir S@ysmemou?@nﬁmmﬁ ef %ﬁah@reidnuhﬂe:dioﬁ pensehsyiadiema10, the

di spensggha assenbl.y can _be. fi pl aced
ont o thgl drt(i}m?aﬁ serg@)g%mg%é c}éesglgﬁ mg‘%%%%?ﬁé’fi %()th‘?gm FERBE Ejf)wnwar dly,
t he key coden ficmpying @61aabhir, sndgdicnsifl Boepoperitnrdafe thdnﬁylsmeﬁstH?Z causi ng
the key cod ot Kelal 1 o that the drive

[ Ugs 116 ar o br o2 25005 PHRe Plakatodll e HBSRb T ki aT” The
drive |ugs 3%003?@&&Wéhvﬂér@a@mpﬁm%mﬁhee $rep wyeinbers di4 meaﬁtimbesn@nts 111
When the driygvihbgsnidB-engage with the interior drive detents 111, the
drive lugs 116 inhibit the retaining ring 102 from spinning freely wth
respect to the key code ring 106 when the retaining ring 102 is rotated in
a clockwi®se not i GHtiFhE ENCIOE: Tyl 06 dpePrEnarit rpwedicibaprnE pgiad TR, i n a

cl ockwi se Naid @R co@NGeCA SANGLER) cctnarez@AO&ano%e@%memEﬁM @9@3 éﬁcﬁg 106 to
align the keg/t code ring 106 _into alignment with a match I A ed 10drum

insert 22, ERmEEeyet By Ko StEHELTE iy 1Pe smibs pratdst é@lﬂi“ﬁ?@oalpﬂ@ﬁ%nt with a

mat chi ng codadcdhetbihdsRERN 4 finPredlili® SRIVeNG7S ddnge LS, bh8 dE 1¥e kR&okey code
ring 106 into .the hi ng. code]céi1 %Pﬁ insert 22, causing the ke\é}nfode ring

106 to fal | THEBE b"’g?ﬂ T 6/ PhPERIEe S k78 &pie 928 Qo adpgoaesygads g t he
spring fingeesndtBinarzerdoet axnibnaﬂﬁpfﬁ@ccﬂﬂéﬂ Ne. Thgetadnk@ hial 115 belgvat he flange
15 surface 131%;:%”‘3'05%‘5 h %reacg tlﬂ%e i nt erlcg r|ve d ents 111,
such that tRe retain nzj G THICERC HFRLY E SRR e THNE artl-:(%w ni ng

ri ng flange thuk2nhitByng (thﬁ:rkry mﬁetmgt,ﬂ% rapt @t:@ing Wih reqfead 0 iR Qpridergli=30. 1 N a

cl ockwi se notion, the threaded portion 110 of the retaining ring 102 nates

with the cap threa Lion fprh portl n 26 rum i nsert
22. This threadlgg%tmllglﬁhgﬁclj%én%ue&sn ?%ﬁj&p? 1T He cn%aﬁego‘hé%g % nto the

drum i nsert t@pouphng the dispense head 24 1o the drum nsert 22. In ﬂ:us position, the retaining ring

25 102 can spin freely on the retaining ring flange 112 of the retaiming ring 102, and therefore

the retaming ring 102 can spin fresly with respect to the key code ring 108. 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 assembiy 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 fuid

dispense system 10, the dispense head 24, including the coupling assembly 80, can be first

i4



20 conpl ete the sealing connection of the dispense head 24 to the drum

i nsert 22. Referring to Figs. 6 and 10, a seal verification port 63
can be inplenmented and enpl oyed in the di spense head 24. In an enbodi nent
of the dispense head 24 including a seal verification port 63, a
verification aperture 130 can be included on the | ower body section 54

i nt er medi at gladeWdnid dieae@R tnst 11 NASH8Suinlind REniy 079 pARSEHU W araAS sdepi cted in
25 Figs. 6 and 10, the verification aperture can be |ocated internediate

upper 0-ri n&PYesde dngd Ofiebit égaﬁlsrr?r‘i‘fépgﬁﬁn Pinfbt Hesth 1% icprsingdiedihcge TRE can best

be seen in Em@gepdsﬁonﬂleeprm@rﬂngér@awsma@ﬁ@&ﬁm@s15’@3:6%?@@%%%%@ with the
seal verificatliaon_port a.seal verification conduit 131 or channel

or series ofuné??alr]l?‘neinstm???“t??&@? arfvg g L 15370 PR oeperable Vil Ny 9edist e seal
bet \)Neen Ege dﬁmae nsenheasd ﬁﬁ% 1agsld 1@%@@% tASRIfdioPd@ive ahzénts]g BUCHe @SveCONP (rj essed
air) can be ce o_the seal ve icatio ort. 63. If there js a rop
in pressureméf* g?"élfﬁﬁﬁe@mﬁré‘aetlé#ﬁ é‘ﬂ“né‘f‘ﬁ)% Y Wil regpeptig the %gml(ehat t here
is not an adﬁgqum\eh@etad rdoiie ey 06X & RgEeB2aa o 1sa&dn6nhu&eﬁairw;&@n t he

di spense he 24 and drum i psert and .adequat e renedi ures nmust
general |y be%‘%nﬁmﬁr?[ m@ﬁ?ﬁ? Waatd?cﬁ‘@ﬁ%nﬁogonao ecl"mégg'le Tg‘tﬁoﬁ‘ 4 t he
seal is suf ka\caoémm@m& tdia geths ikmgead$ ihi qud de :ﬁzrgmmﬂt keth drhnahing opﬁ)zﬁiSl bI e.

Ref erri ng t i the fluid dispense system 10 according to the present
invention 5 can |nc%ude a cap assenbly 132 that can be used when
transporting or storing a drum 20. The cap assenbly 132 generally includes
a cap 134, a camraﬁtbaéthmtﬁ@ rpo i i e riddbintoatighment @ith b mgichd codth érugap

att achnent 40 cted. ),

plurality o H gln%%ﬁﬁe%%gggglgc Iﬁuﬂfg&g&%ﬁ%ﬁ%ﬁ%@%&?g% c%%ﬁi{'lhportl on
136 into thensera , $34ng Tigdcey pqsie 1134 18 fEkipto@psinehndie drgo psérod?. I8&ican t hen
be connect edfi9, tﬁes&[nwﬁn%&s'ﬂ‘&s%tmi%gdgﬂd £0kALd A1 Eﬁefaﬁgﬂov}%n% QJ‘ that a

t hreaded internal portion of the cap 134 engages™w th cap read” portion 32
i ncl udedt®on suFpse driuant s rof peech yifemintagpy d}weﬁgtarg@almchmahr@e thtaimng nsert 22,

the cap 134 apthl=f bie: s%ﬂlzrre%fy‘%ﬁtt& racmﬁﬁabn§ﬁantgg @iw tﬁaﬁmﬁﬂxﬂa&n@l% z%ﬁ@:ttﬁﬂl ned in

the drum 20 cannot, escape. caps can enpl oyed as wel | w thout
departing frFEHEERENSEHE %‘f‘octkﬁﬁeﬁ‘fo@%ﬁ’ﬁe Wﬁt"i"%’ﬁn 118 7hise r9veng e has been

described ahoyenai wih (Rl @RGE HRics ey er ak usbaetkisent sr L ereOkserlk. Wi Il be
apparent to in the art _that alterations nmay be made in the

ose skille
embodi ment s sﬁ‘r’?ﬂb“edacﬁﬂ FRETERS &b Bt PR FSPEnieh &~ SEE p ‘HFmt“I"fért FAvent i on.
Thus, th® scopgiewincthfinpt@aanitn bkaibean ahoukdnnetmbekbm t ed by the
enbodi ments described herein, but rather by the |anguage of the clains and
t he equival ents Rf" t.ho%eFisgg.réJ tures.

I
eferting 0,7 seal veﬁ%sa on port 63 can be 1mplemented and

employed in the dispense head 24. In an embodiment of the dispense head 24 including a
seel verification port 63, a verification aperture 130 can be included on the lower body
sectien 54 mtermediate two adjacent O-ings 82 in the O-ring assembly. As depicted in
25  Figs. 6 and 10, the verification aperture can be located intermediate upper O-ring 822 and
middie O-ring 82b in the O-ring assembly. As can best be seen in Fig. 10, the verification
aperture 130 can commumicate with the seal verification port through a seal verification

conduit 131 or charmel or series of channels,

In order to verify that there 15 an adequate seal between the dispense head 24 and

30 drum inéert 22, air (such as compressed air) can be forced into the seal verification port
63, If there 1s a drop in pressurs greater than a predetermined amount, this indicates that

there Is not an adequate seal between O-rings §2a, 82b, and thus between the dispense

15



1. A coupling assenbly for coupling a dispense head to a druminsert for-
use in a fluid dispense system the coupling assenbly conprising: 5a
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 assenbly is not
i n engageab},§q 69 IRLEEEhdeR 2 Wink Ridylie ndbMal Skt mufigeepdllyar wdius toher

conprising an internal flange having a flange surface and._a plurality 100f
engagenent FEWEERE RS Bl 8RR S8 b 1% e’atgﬁi%?%éﬁsﬁ%éﬁl“f F%dgdls%?ﬁ%& ?%e fl ange

surface andﬁ@ﬁdsmgmﬁtismm_i on above the flange surface; and wherein
when the coupling assenbly is placed into engageabl e comruni cation with the

druminsert, the engagenent mepbers are di splaced.t he engagenent
position and eng¥GEdh 8 g 1% ‘%msé's,te%%ﬁc“f’rﬂﬁlg?? %‘%m@%ﬁlﬂ%ﬁgml‘ " rotatable
with thesretai kR o dap @sskobis ele@itiowebyual hgen trhepeder: siofige aitdn 28. 15coded
section di sposed on e drumijnsert. 2. e coypl.ing asse y.of claiml
further conﬂPFgwﬁﬁmpﬁgéé 5ﬁﬁﬁh¥5£%ﬁﬂfﬁ@pégdgcﬁ?% dﬁ%%”%@%%ﬁg&ﬁﬁ i'tia on the
coded sect i @urigy4LhEhdea mrichaer borid0BB6ldae be oatpbdtaigo &ssanificyy afserthai m 1,
further conprising a first threaged rtion on the inner. e, of the
retaini ng riar?&“ﬂ‘r?goracagé%agﬁﬁnihﬁrrs ggsg]@&g?ﬁ%{r(fni tg%%gnatt%%mgﬁgtpg?mﬁgﬁ%s%ﬁtab%e of the
drum i nsert cautdd. tThatart 3¢ acosep kitasgmas pertioh Y3 € can tiwpe bs edmeti¢d/iely woupl ed with
the drum.insert by threading t Ll St ) 100, Wt t.hessecond
threadegkboﬁ?$%ﬁf%§§%?$ﬁe %%ﬁbpgﬁ%mgg?%ngﬁgﬁgg%égg?ﬁkﬁgnﬁﬁF?H% conpri sing
a snap nenbengdisspidsed toemdtpdesion 82 imiudether Be shapinpescal Werg fAlbt edemi sposed on
the code ri ey hng.and ool Larcselaghively. engadeable swsengagi ng
t he snap neﬁ%g?&gn s%§%{?63273%ng notch. 5. The cnglin assenblysof cl aim
1, wherein tdoetainet @withé dogsr Inegnnc ¢ikes | Ofsticweden by praploved as well without

departing from the scope of the present invention.

15 The invention has been described above with reference to several embodiments
thereof. It will be apparent to those skilled in the art that alterations may be made m the
embodimenis described Withdu‘t depa:t’t'mg from the scope of the i.nventién. Thus, the
scope of the present invention shouid not be limited by the embodiments described hersin,

but rather by the language of the claims and the equivalents of those structures.

16



30conpri se high-density pol yet hyl ene (HDPE). 6. A nethod of coupling a
di spense head to a druminsert in a fluid di spense system conpri sing:

provi ding a coupling assenbly conprising a retaining ring having a
plurality of detents di sposed on an inner surface thereof and a collar
having a code ring operably 5coupled thereto; operably coupling the

retai nCbgiM$éng to the di spense head; - operably coupling the collar to the
di spense head, the collar further conprising an internal flange having a
flange surface and a plurality of engagenent nenbers novabl e between a

bi ased; posi Aic80pipRl2¥ehbig férl B0pIhgSa ik peReairdd ad a RINGA GRRRISr BRSH biflgR above
the 10fl ange surface, such that the retaining ring and collar are

i ndepediggnseysypeMatEntiP e SeRBYCIBIISHE: assenbly is not in engageabl e
o oL A5 S TSR B ek b Bl
ef f ect 2 nglea higing @ core rihg dspogld thgreas sibabétpiningoingt draitcollvendgpagdentynt nenber s
are 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
10 of engagement members displaceable between a biased position below the flange surface
and an engagement position above the flange surface; and wherein when the coupling
assembly is placed into engageable communication with the drum insert, the engagement
members are displaced to the engagement position and engageable with the detents, such
that the collar is rotatable with the retaining ring to selectively align the code ring with a

15  coded section disposed on the drum insert.

2. The coupling assembly of claim 1 further comprising first indicia on the code ring and

second indicia on the coded section on the drum insert.

20 3. The coupling assembly of claim 1, further comprising 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 such that the coupling assembly can be selectively coupled with the drum

insert by threading the first threaded portion with the second threaded portion.
25 4. The coupling assembly of claim 1, further comprising a snap member disposed on
the collar and a snap receiving notch disposed on the code ring, the code ring and collar

selectively engageable by engaging the snap member and snap receiving notch.

5. The coupling assembly of claim 1, wherein the retaining ring, collar, and code ring

30 comprise high-density polyethylene (HDPE).

17



15di spl aced to the engagenent position and engage with the detents, such
that the collar is rotatabl e dependent of the retaining ring;

rotating the retaining ring to selectively align the code ring with a coded
section disposed on the upper portion of the druminsert; and operably
coupling the coupling assenbly with the draminsert. 20 7. The method of
claim@é, fuAtrhehodoiupkiggdippensedicad td ardsim insditdn a flold didyeneodgsteiing and
second indicia on the coded section on the druminsert wherein the step of
rotati g "R"é€'% etaining ring to selectively align the code ring with the

coded secti SRyRRERL bSUphiey g@sbﬁmwarhm;rfg & Eetta;h.ag il Ratihg B dibgiig econd

I ndicia. 25 met hod of claim6, further conprising providing a first
t hr ead@@ie'piﬁrdﬁpgﬁed)ﬂn shénenpiefacs iirgraeikansta egllar haing ﬁpﬁﬁe fngepeialya second
thr§ad&1chp% ri.l Qp,.on an external surface of the druminsert wherein the step
of coupln e coupling assenbly to the druminsert conprises threading
the fi rst tbwe&abledomlmglt!mremimlhgrlhgtcsﬂnecﬂmcbehm btk d portlon 30 9. The
met hod of claimg@6, on the collar

and 5 snap. PeEPyengRb e IR R b dBdeRe i SuSaRRn e B8aE T ng 1 0

t he coinlethalMinghBaghd g MR StRRe BRABSIuANY oS BRfagerRAl MEMBeROh&lBble 10. A
nmet hod of reduci ng foamng while recirculating fluid into a dramthrough a

di spenk¥wreaa biass pﬁéw%eefewﬁw@qegwrface and ajl gEEAASMRt ROHIANFETYEdN havi ng
doym tﬂm@e%ks@@ neh m@g@fré@mm ﬁ@rm eSS lﬁwa&he&ﬁgfm@téy@m&m@ t hat

t he drum’i nsert ovvn tu uminsert extends rnto an interior of
5t he deaupiing assembly is not in engageable communication with the drum insert;

piacing at least a portion of the coupling assembly info communication with the dram
insert;
effecting a force on the coupling assembly such that the engagement members are
15  displaced to the engagement position and engage with the detents, such that the collar is
rotatable dependent of the retaining ring;
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 dram insert.
20
7. The method of claim 8, further comprising providing first indicia on the code ring and
second indicia on the coded section on the drum insert wherein the step of rotating the
retaining ring to selectively align the code ring with the coded section comprising matching
the first indicia with the second indicia.
25
8. The method of claim 6, 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.
30
9. The method of claim 6, 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.
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operably coupling an upper portion of the draminsert with the access
openi ng of the dram operably coupling the dispense head with the
upper portion of the druminsert, the dispense head including a nain fluid
conduit and a recirculation fluid conduit in the di spense 10head, the main
fluid conduit in fluid comunication with an interior surface of the drum
insert omn t ube the r C|rcula ion flyid,conduit ation with
i 807 ot trve B A et Uded RamryR lnrsaiataa S ERE 2 aroBr AN & G R er
down t 4oy admandlfichpagingown tube, the diffuser down tube conprlsing a
deflector ‘at a |ower end fhereof: and recirculating fluid into

the drum t hineaiding ersamdeserdiaviagidewntiube exteesipainereiirpinihan ARLESE ORSIEY ur n
condul by o SHEIdAhaINE SRAE InEEH LB RibeldrithelaRASAES: PUERad N AfhleAst g, the

defl ector reducing foamng o eturnl ng to t e rret hod
of &l athedkGm; further including recirculating fluid thr ough a foam reducti on
chanber di spose imate an fuser down tube,.the foam
eductt on 2BeTERKER IR BRE PRLPIRe o B erm e Wb hEBiet S PR TRE! Bae

t hroughrangnts that are connected to a venting port included on the dispense
head, whil'e the recirculating fluid flows downwardly through the nedia
return condGPGEfab‘YPQUP*T’ﬁéh%’tSH%GJ‘IeaQI“éﬁhﬁh‘iéppquﬂoftf?éroff‘%qirﬂ RhESE ti oni ng

the deflgetRrnd28litidinga ittty e EVeInd® reblrdliiflioh Muldh@ndL¥ M théQispense
10 head, the main fluid conduit in fluid communication with an interior surface of the drum insert
down tube and the recirculation fluid conduit in communication with a media return conduit
defined by an external surface of the drum insert down tube and a diffuser down tube, the
diffuser down tube comprising a deflector at a lower end thereof; and
recirculating fiuid into the drum through the recirculation fluid conduit into the media
15 return conduit, such that the recirculating fluid passes over the deflector, the deflector

reducing foaming of fluid returning to the drum.

11. The method of claim 10, further including recirculating fiuid through a foam reduction
chamber disposed proximate an upper end of the diffuser down tube, the foam reduction

20 chamber separating gas from fluid and discharging the gas through vents that are connected
to a venting port included on the dispense head, while the recircutating fluid flows

downwardly through the media return conduit.

12. The method of claim 10, further including positioning the deflector below the liquid

25  level of fluid in the drum.
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