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HIGH-VOLUME FLUID DISPENSE SYSTEM Related Application The
present application claims the benefit of U.S. Provisional Application No.
60/669,945, filed April 8, 2005, which is incorporated herein in its entirety
by reference. 5 Field of the Invention This invention relates generally to
fluid dispense systems. More particularly, the invention relates to
dispense head andulyaavmseMBFIamb iss foruse yvtivgagstic and high
purity fluid containers. Background of the Invention 10 High purity and
highly corrosive liquids are oftggl&gg;%q)ﬁgamvlstries such as
semiconductor processing and chemical manufacturing. Due to quality

and saf concerns, these liguids generally must be contained in_high
integrity% & TR SO R S A S Ee Aty et ABRY e MRl atton. No.
Sy&HeMILIC diweAtiohal BLOh evitiontainensaneed i forim edtiaf-highdpttitye,
polyethylene, such 15 as those described in U.S. Patent No. 6,045,000.
Examples of dispensing systemg:siitabig, dgtdsse with these drums are
described in U.S. Patent Nos. 4,699,298, 5,108,015, 5,957,328, and

5526 95 The.conneiians. Lbing, and fitinds for handiipg these fids
are often formed from merfgmateﬁ’a S, such as varl%usrﬁuoropoﬁ/mers. he
tuBiYRyEn EdF R EriHeR TR Ber b drmdaver sy iipriar psaviith ehustitandghigh
anarialire camprrents 20 can be formed of components such as PFA,
Poly Tetra Fluoro Ethylene ("PTFE"), and other various fluoropolymers.
Conventional drums often iggluds, a pung.qpening,and a drum insert

connected to an upward and concentric nipple on the bung. A dispense
head can.be operably coupled wijth the drum insert and can include a

e R EORHBA B U o EE G o FHGBE et o
busgicndreipy ploptisitions thieflisd thratigadispensebifrom theldyumdantety
latenbendesiieyaieddo;thagrum.d s basdieaniacgem miéaa% D189 Bng
reg{gcgl%té%gigaﬁég %\Q@éleldm the dlsp?nse head. However, these
reCircutaton pas a%eways SERDEEedRtdIled and

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

as those 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 varous fluoropolymers. The tubing is
commonly formed of Per Fluor Alkoxy ("PFA"), while the fittings and valve components
can be formed of components such as PEA, 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

sealingly engages the bung.

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

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



10

15

20

30

thus can remain in an open position when the dispense head is not
connected to the drum, which can create a potential for spillage. Also,
recirculated fluid can create foam that can cause problems, such as foam

5 entry into the vent lines, potential clogging, contamination of normally

dry areas of the dispense head and gas refill line, and difficulty in

emphy dgRdeurmivitidevwde weiseatcluithtith e deagavess e beeatedtiwhienand
flyid is.recirculated into the .di e recir, t
e B B S
pUFFL ARG RpEe APRRAE2HIRESAIAEY 10 caustic liquids from drums, it can be
important not to connect a dispense head for equipment requiring one
type of lihsid teiecdetuth Sodtamningaan fncotiectcen ikossmpatilohes, diftbrenfoam
gl B AR COuei B aklg SCClpnS ARRLI SPSRARANNS BRRllor e
provided in the dispense head and drum insert to enable asSembly of the
driinePrehead AL s FERsEnhaRa SRl eh TRERGE St By dRsrevels of
HdwiéveThedome ctinga coded wispahse headrtoldbdaicodbe dspmsingest and
caiRaie A diralan et Oklaieriledaming 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. whjle rotating the code.
oy wit IS oHER. SORRTREPER e TRV R FRE I paTiss oy b
thespresdigtisy émtionprovidesta Yalirapwithin thie 2 Qommivt fluddspamee head for

reciiepalinn-pRASsagawaYs (o ariematically cteifiibefRwiRds incompatble
pagiﬁfa??ev%%%lw er.ll%sge d%s}geng% h%ad, is removeﬁlézom the drun%. The ded
ma&if T SR rdRiPPALSH PRSI  tRHS U R thE GrSp S Rsad™exite

beiztrtivietbitdend Jailvaensgyde mishbsisprnibly chhogramirkenitibe dispense

digpense heachisonsral .aauriedWith thedrumn dngest a0ekEI9sF b 8B 1o
the dISiID nse head is removed from the drum |%§ert. 51|n addition, th?e d
AU RS STER YA S0 TUTRIR 857 TR Gh HostSHuEsTRE" S MB GREBE
fodwidene dted: thuriiigpeire heairclilitimpcofssarfavtene fliidisitp therdispehseding
heagland iy tReidisRenss.nead can polte adecireviatest fhuid.

conduit that discharges recirculated fluid into the annular space around
the drum insert down tube. Asfoam reghjlcthon dEiffuser can further reduce
UM Aarv o1 ine. [NIVEILIon

or eliminate foam that can b IS~ 30 recirculation process.
The fiuid dispense system of the present invention provides a valve within the
main fluid and recirculaiion passageways to automatically cut off the flow in the
passageways when the dispense head is removed from the dram. The main fluid and
recirculation passageways fhrough the dispense head can be controlled by these valve
assemblies, which can open when the dispense head is operably coupled with the dmm

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

In addition, the fluid dispense system of the present invention decreases the
amouni of foam created during the recirculation of surfactant fiuid into fhe dispense head
and drum. The dispense head can melude a recirculated fluid conduit that discharges
recirculated fluid info the ammular space around the drum insert down tfube. A foam
reduciion diffuser can further reduce or eliminate foam that can be created during this

recirculation process.



2 The fluid dispense system of the present invention also eases
connection of a coded dispense head to a coded drum insert can by
including a coupling assembly and method for quickly and easily coupling
the dispense head to a drum insert. In an aspect, the present invention
relates to a fluid dispense system for use with a 5 drum comprising a

drum inSeetikenfigpead osrpartinbreau evetitioa dunesactaedidn af a coded
q : ; . T
tJE%Be&Peeh%{é’% ' éc‘?c{éé“&‘ﬂﬁ 980 %B&’%& R qgﬁlgag %%%E%@”A&A% 1t AOW Dt

extending therefrom into an intefior o rum and a dispense hea
cORTigUrEy 8ol BB RS AiFReTIRBoat i fEBriLiffé dispense head
having a first conduit comprising a first valve assembly and a second
conduit Mps;ﬁiﬂgthemeuﬁdmmhﬁemmpm ﬁkm! ﬁiateasmls@mrfdrﬁ@e with a
5 Val¥eARSGmBles BAPGIARS.CADARIGHIAR WIS (M IRSCHMER on o
the dispense head is operably coupled with the drum insert, such that
WHETRtHESGTEFR ARFh8RHNE BplreH ) TRy Wit E U A s B Hidee
aﬁﬂemimmaﬁﬁe mbﬁeammmﬁxeﬁ_fm h@aﬂmom@@map@siﬁpﬂnabiy cou.ple
enghling. fiuidh i flow dhrouah dhe Gonduils, ARLVBRAINGHISREASE RRAGAS.

not operably coupled with the drum insert the first and second valve

askEMIBhe S L drt5and 5B eSS R B8 St PSS ATRTBTtIMguidstr&RA second
10 fl owlmgaﬁaemhgbs ﬁh@mﬂﬂm tendhingcaeen nﬁﬂvaivﬂra@s?ﬁmb Iymnmoiiamige tgad

pqg%sérxay%a@ﬁ%d&a& %@%ﬂ&%@ﬁr@%{ #4043, biasing Memier4q.bias iy

the poppet member to the closed position. The drum insert can comprise

an"ARGATE (i SERRHES JBpet varats e SEERPHEsiBr o FHEisthie o
dispenseshieadrishope FadblycOop letowithith ecalicmire,insé rh20tih é secaridad is
COM%&M{%&Q&%@ "sulRteR fwd srodHit eBARInG fIULIBRR, can be

returned to the interior of the drum through the recirculation fluid conduit.

15 THEird {4160 CORAH TR COIS Sk & omadiT e BoMay Ph P IR
communication with a tube conduit included in the drum insert down tube
and the fEwirswkatiomati eentlyitceancbepnst uidpaoet nveinic atidwlingthe apoppet
megliagaturn candut defingd beiﬁgetﬁé%ya%{&{é@mtuﬁec@@eh?&%n. The
diﬁ&lser,down tube, the diffuser,dowtl;lﬁtﬁbe, further comprisin a% eflector . .
proXiRATES: BWAPBHEP et e8I X fAAmFG PR ALHRR FhethiBd? EXiopa position
inciige thohigrradifferdas toretiy cevfeiniiit tbé dwoiroatated fluid prior to
returning to the drum through the recirculation fluid conduit.

20 The second conduit can comprise a recirculation fiuid conduit enabling fluid to be

returned o the interior of the drum through the recirculation finid conduit. The first finid
conduit can comprise & main fluid conduit in flnid communication with a tube conduit
included in the drum insert down tube and the recirculation fluid conduit can be in fluid
communication wifth a media refurn conduit defined by the drum insert down tube and a

25 diffoser 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 retuming to the drum through the recircnlation 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 fron: the chamber and

the fluid flows out of the chamber and through the media refurn conduit.

3
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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. 3 The dispense head can further
comprise a vent conduit enabling gas to enter and leave the drum

through The digrheondditanizhecalvetfication condititiabiinidgas to enter and
cquypupication with.an aReyue Bisrmediate WA SRAlSaESMBEIRN v fuid
between the operably coupled dispense head and drum insert. 5 In
arfOBIHEROR VR ARSI IRHEREGRAT SR S8t 3 SHEtPHIT BITISTG"S tRAGY
dispaistitystenhdaf aslelwithi®eaitum comprising inserting a drum insert
into an access opening of a drum such that a drum insert down tube of

the drum,ingelexXiGRAS IN0RAR BN hEMUM, ORGIABY JOMAING Gflia

upper portion of the drum, insert with the access openjng of the drum,

proGRIATG SRS EFTSEh AR AR S RPLE O8O Bs RSP e g S HirZpoL B access
vadpenagseibiymandch $econtioomderit dom prising @sdoonthszaivetends into an

asgemilye a@M§5§QJ¥ozyquJig% thedisnenasihead tRhe N8R focess

such that the first and second valve assemblies can be effected into an
op BT PSR S IaBIiRTy Yidiaetd AT Ot e dpu RO SPRRiFioe @ st
secondasendiitsndiuideoah doedditectadioug efstiendrvatyymsthe firstnd omdultly

when,ihe fifst ¥ahues-1R-a8s6 aRValsdn RE-0RRRA RRSILAD AR FRIUDSHIQraive
the drum via the second conduit when the  second valye assembly is in

th@SPeR Fo&ifiort ASATIAE &8 BEBPRTERTbEP CARDE BrotidET Wittt
drurspinser tithenfosaeniegudtitn member having a foam reduction
chamber, such that gas can be separated from recirculated fluid in the

foam redugfion.chanbes.£5as eambareniad fromdheshaamed etlustioRaive

chamb%r and Iifguid enablgd to How ou%cgf}%e oam.reduction chamber,

t0
an ElsI?’l erllgrlso lt g (&?’annll).oﬁ \%n Cé%%ﬁ cgn e prow e %%:%ﬁ%cgﬁd%ﬁe“men the

disjserser Heagsembliingn durrsameiand leave the drum through the vent
conduit. A seal verification conduit can be provided on the dispense head,

the seal verifiaatiorecanuibianfisidceo mmunicationivithadapeiitse the foam
nelesiale e sealn poslianed a1 asien RRMESNINE,AiSPaRgR fom

head 25 and the drum insert, such that the seal verification conduit can be
usé‘?f%%?ﬁﬁélﬁl in the foam reduction chamber. Gas can be vented from the foam

reduction chamber and liquid enabled io flow out of the foam reduction chamber fo 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 verificaiion 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
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 fo 2 coupling assembly for
coupling a dispense head to a drum insert for use in a fluid dispense system, the coupling
assembly cornprising a retaining ring having a piurality of detents disposed on an inmer
surface thereof and a collar having a code ning disposed thereon, the retaining ring and

collar independently rotatable when the coupling assembly is not in engageabie

4
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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

coltamintependent|yirotatablewhehihe touplingraasesnbibyi s elifhal flange
endageatiend cammunlFatanminhe Amnse. e colat

. %retw En a
Ccr)?mprlsmg an internal flange havmg a é’nge surface an plurality Ofe
e

AL R RBEte flaprscuaBre pehieanareenst agbisrichoe be faese
flangesuriate wintan engagemenuphsgionabeye e flange isdrfageand
whersinuien hs,cURling assempl.is.placed into engageable. 5

communication with the drum insert, t & %Bn%%lgénrﬁrélnte membersl?éar?eﬁieto the

diSHIAERPIOPHE B 54 GRsrerP sostidhealskungugiclplchailon ean dtanteiably
sucihthatthe dofar eanberoiatabhe withetaining shiede.cedachivRhealig e
thg-gpde sing with a coded section disposed on the drum insert. The
coupling assembly can include a first threaded portion on the inner

surface of 10 the retaining ring and a second threaded portion on an

external SGAAEES; BBt ah e fcFr AT Hs CRUBAR G asdmBt e of
béhsettatipe|yirgoumd| e depitil theediedmoinisarsibyn ﬁn&@d}' narihe trstdhireaded,:
partigniwithihe seeensibreaded, nartion. 4 C&%Bﬂi&%@g%%%&“ﬁ%&%‘sm by

fu%heé,incl de a snap member disposed on the collar and a sna _
receiving HteRuLpEded B EdhemEemms duammhgosirrcolise coupling
setsenbblrenyaiedkaity 1 Sengaging deesaapmienbierand S8ap receiving

regaivingshaten ol e relainig ring. salas, and cade. ring.can be
constructed of hi h-densityf%%lyethylene ?&DPE). Ir%ryet 5&‘6‘%%?%%6%%’%? by

the Bre8e Mt VETITRYEISESH A HIEE AU oUBTiFTGH RaSHen el e bt rpde
a drarrinsednvrafidic dighdasstpystenntana bR providing a coupling
assembly comprising a retaining ring having a plurality of detents

d iSpOSbelﬁm %tazllilc:jﬁﬁf hgfsu 'Ef@cﬁlgﬁﬁf %ﬂt'é?_ﬂgﬁiﬁgﬁk@r daaé/%gtﬁog%qﬁcgﬁi')%ng a
SRR SR e A ey e e e
cOlET T HEReB RS ST aimtombdiisn gelhmlitga dhengeddaderand inner
surface thereof and a collar having a code ring operably coupled thersto, operably
coupling the retaining ring to the dispense head, operably coupling the collar fo 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 can be independently rotatabie when the coupling assembly is not in engageable
communication with the drum insert, placing at least a portion of the cdupling assembly
into communication with the drum insert, effecting a force on the coupling assembly such
that the engagement members can be dispiaced to the engagement 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 code ring with 2 coded section disposed

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



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
couplingrasspmialycinte: pesniasanigatio sowd thihendrisadsasedtcia fes hagnduded
forceﬁ(l)n thdeég E.“r?%na sec%tl)le such t ttﬁggs?e goafgremn}ﬁ Ttg:embelrs can
and

place € engagemen poél?lon o' HatE Ats & i
suiﬂ#@@ﬁﬁ@%@é@ltﬁ@ gt bagoritatie @éﬁgéﬁa@mwne%m meptibige30e first
rotating the ketaking Hagito selectively align the code ring with a coded
section disposed on the upper portion of the drum insert, and operably

5 COUP"“%‘E%%RM%%%E@&) DYt tHe . §%r¥n§hl HStANg Eéa C?om%%g

provide the code ring d second indicia can be Included on t

codBtesetieHeEnetiEid i mdem §H€Hgfh atdieepnet heudtithy ﬁﬁéth@@aqﬁmsmg

ringdetisgleativelysaligavihe Codening %ﬂf@hﬁh@g@@ﬁ@@oﬁﬁﬁﬁl@&%@emaﬂﬁ@of

maatﬁ%gs&rﬁ?tﬂg’? Eh&ln %I}amvgég’lg he § H’ld&Cla 2 IQI"E%Q(%IEHE g 0 a:[eici;[iténgr of

present Invention relates to a m é’ucmg ]fjsamlng Whufe

re i BT&Ein BPATERIY ﬁﬁ’a‘léﬂéﬁr@m“ﬂ%@@ﬁiand?éﬁﬁ@@lﬁ anrgrtthainiestaersss opening
10 CORTARSIOgmNSARARG: acdmﬁgm&eﬂtsbammgsacﬂam {heppui QiR of the drum

th%ﬁggp 'Eﬂel Q}% ?1 ?nsc}%Ex%Q Ia'? a1 &u%“élﬂé CQL&Q""J tlh euﬁg%ﬁ? n%%:ondult in

down tu eo rum insert extends into an |nter|or Ofc ﬁ:‘l
op%ﬁiﬁ?%ﬁbﬁ%ﬂg thp B RSO ed AT RIS AR vieaR dpiesar surface

opehirgittnohihe drmnueperably couplingihemdispenseiheadavitivine, with a
un&%die%ugg ofihe qr Imainsert. (e dispense gﬁ? ”C'U%'s“ Jpainfud,
conduit and a recirculation ﬁl con U|t in the dis ead e main

15 fluidiEsautaTh Hbrdeo Aiemitans ﬁlhﬁtﬁpaﬁriﬁ%@rﬁa ﬁ%ﬂﬁ%ét BeREr drgrhereot,
insefd clewmnitibe wud ithe the ciraulationfldid coneilitivh cRm muaicakenitheda

a media retum &%ﬁqé%argf%%ﬂpeegc%@n Gxigrnal surface, JE{%ﬁgc{E MNSeHR ior
down tube and a 15 diffuser ownt et e ﬁ‘user down tu ec()mprlsmg

a dEAARE A HIB WloEHE TREPSA?, her@ecirculating fluid into the drum

through the recirculation fluid conduit into the media return conduit, such
that the réoircudtndgefiuithpassesiove rthiedeflegctdridhéndeflectaibam reduction

20 red&ﬁ%tgaxf%%gg& 9&%&;&%%@ Eﬁdﬂa? tgé%user down tube, the foam reduction
chamber separating gas from finid 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 retumn conduit. The deflector can be positioned

below the liguid level of fluid in the drum.

25 In a further aspect, the present invention 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 mnsert 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

3¢ 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

6
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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
devnpledrdiih theairgh therhiediast etdreeconiduityehhestiefimcioicam dpen position
PQRHAR %u%!&"ﬁo‘ib%&l}é&gd@&h&ﬁi@}'%ﬁqmgn‘iﬂérﬂmﬁéﬁ@&mfi‘!‘ﬁét operably

aspect, the present invention relates to a fluid dispense system for use

with B O B A BRSS! e A T RS g S S S e I BePegs? closed
opresing: oftébtlingfipidriearivwinsirodgviimgeandugdper portion and a drum
insert down tube extending therefrom into an interior of the drum and a _
dispense,headhcAMNESIRY MReARSHOLCHRING RS disnrnsaifrRad QIR for
drum insert, the dispense head having a first fluid conduit comprising 30 a
FrBE A TR TR B G B AR EETRRARSTREPS SOERREUAITE PhadR™
théirswanckegdroing vabppnTesans. imdéomnmriisationwithbthex dndgmg tisaefrom
whep &E‘%%&%ﬁﬁe@ﬁﬁ 48d QB%E%Q!M E%@Sﬂf&ﬁﬂ@d@%@ﬁb@tﬂ%&ﬁ{&n%m, the
that when the dispense head js operably 6 _coupled with the drum insert
thgl?ﬁ‘?s‘isaﬁlﬁagé%ﬁt%\? HISHAE Y B aREh EF Gl BhaEIFRY 2 52!
fluvdrto-flow twd i Avddeconduityjcndivhersthesdispens echdat dsdnot aperture
opﬁfb@m%'@%%@i@gew%ta th f@&we? g@@&@ﬁﬁb@% f'tréfgé}éag %ﬁﬁﬂ@ _&@W@@ﬁ; the
can be biased to a clo osition inhibiting fluid from flowing through the.
coRRTIEE BT BP TG ARTEEE oG LE PV A B3 PR
dispensdisystanvdotbeidiepmith madrem domprisingaa bronmfivsdrt donfiguredio
to gRURIERANAGNGHIDeHOR8 diiMariiie AriAdNSRINAYIRY GRMRRREI with
portion anpcri?a dryﬁr,rf in r% own tube extending therefrom into an interior

of BRE G ERY 85"52%15 ‘head configured to couple the drum insert, the
dispense head having a first fluid conduit comprising a first valve

assembly and a seal 10 & ghtieleraBRmunication with a seal
verification conduit and an aperture intermediate two seals at a junction
betweentige dispepsephead anskthevikwminsddidtdepaperiyeneinghe present
sugﬁxgﬂg@ly transverse the seal verification conduit, such that an integrity
of a sealing between the dispense head and drum insert can be verified

by forcing ainto, the scal erlToaton portTh 140.5°805580 22, Qi o

present invention;

G2A8APHB)

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 18 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

invention;

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



15 polytetrafluoroethylene (PTFE). Brief Description of the Drawings 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 israzceass sestisnabvievieal dhednsprrinsesdd Fig. 4 takenialenpdine-
5-5., Fig. 6.is an expleded vi f.a dispense he nd coupli
oo bl o ) SR IIR Sl B RSP 2 RS o o
digpErisusheialgdoyitidbamain Eiyd ankreckraled GraarsasAB I GraREd RgsEIvse
head of Fig. 7 taken along line 8/9- 8/9 prior to being operably coupled
with theHgutnidnsestofeblign? vitspiCtingdiiepe ppat ot dhve s assodiate dwiglp-
s Ingnain. i AnckiRcl cHlalian PASRROENAYSIR: A Fiped PRIIRK: O B
a cross sectjonal view of the dispense head of Fig. 7 taken along I|ne_§/ -
5 84y %?ﬁé%@?ﬁ%%ﬁb?ﬁwl&@&kﬁéﬁdﬂﬁﬁ‘ﬁﬂénﬁﬁﬁ?ﬁ?ﬁ%%ﬁﬁf@@ Py Rttty
the poppet valves associated with the main fluid and recirculation
passagengay$ in mrtlepainpbsitionf Bigdii@iscdnelefatnAidikdealoot the 10-10
digpease hekehiig of en.along g 10510 .onerablicouplad With hene

drum insert of Fig. 2, depicting a cross-sectional view of the seal
VeTHCETBHESAGET™® Fig. 11 is an exploded view of the coupling
assembly of Fig. 6; and Fig. 12 is a cross sectional view of the dispense
10 head of Fig.18 prioctibEhyges e thbty woapksdowhly tédrGnifsert of Fig.
2. Detailed Description of the Drawings Referring to Fig. 1, a fluid
dispenseigysters 1Q:6isthe-presenivinyemiofpeaadhead pirmk)desraditiMeing
20 ' r X . ' or bungs 21 defined therein, a
drﬁﬁgﬁ@%ﬁ@%@ﬁyﬁlﬁg g%Pm%%?e bung 21, and a dispense head

24 selectivel
y Detailed Description of the Drawings

Referring to Fig. 1, a fiuid 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 dram can be constructed

20 of a blow molded fiucropoivmer, such as blow molded polyethylene, those skiiled 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 incindes 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



- coupleabie 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 fluoropolymet, such as blow molded polyethylene, those skilled in
the art will recognize that other polymer materials and forming processes
C%Br@&ﬂ?a@e%d dzE?é@éE@ﬁ?c"%frﬂ@ RS thal-ean bﬁt@dﬂﬁffélygargmmﬁh Referring
varigus embodiments of the present_inyention are disclosed in U.

Rl S AR S S e
2082100504942 L ceh whiekd arechiompoitate o kwraia by defardhce. 25
Referring to Figs. 2-3, the drum insert 22 generally includes an upper or
nipple peftenso A inlermedaie Lagydaition 25 operablydoeitiettorcess

- integrally farmed, with  the upper portion 26, and.a lower do '

B S e
215, grreteisistildsreion Befeangriefige & capithiéat PRUBHIIOH BSedfacdons 35
reeesss34alning antinpierioessiacanithaipprer partiomz sk afesingcion
Fig. 2, the cap thread portion 32 can be.used }o. operably.couple.a ¢
R SR RO e AU 0 SRRIATY ORGSR, can
orbsterkiep bk @rair2orRefel FisgerssEigeiesogehirdionad setuat e ipisR 38

10 CafeRainciudes withindhe 1ecass: poadoand sarvbe vsedhdmRtiaie@that can
k:i/vill be described in greater

poppet talve vigla Roppet v I\{ stem, as,will
detal Sﬁ%/r%?ﬁf: &fernir g to @%T bcflg{fnaﬁ% eée g'plurality of coded sections
35 can also be included within the recess to inhibit equipment from being

used in BERERERIHTWRNEST incBit ettt REBRSPRILRe Bhaffied B fsiides =
Alteraaiiiely dhdcdode dsaciiongeaivhenpibsiti omednoncatkopvatir fheersotss 34

th %J%%ﬁ?%xéﬂ@%&? ﬂ%ﬂ 3 %m %@:@&ﬁr{ﬂé‘ W 2!5] %ﬂadﬁgel& %@9@ and vice

_Further included on the upper portion 26 can be a peripheral flange 36
13 thaeean TheRiseer s dermriipicadidmintiation teg et that canbe
Refesringragainvipi-igsd2anddt 2 e ihtemnmedaterigdy pogtitinoR8 dnciudles
an intermediate conduit 40 extending therefrom in fluid communication

with the feeess 34 soablingndispensed fiuidta,Rouadetueandhe PR »
and dispense head and vice Jb‘? versa. The inte rg%jla%e O?é/ngr?”é'oﬁ ;
28 FR OB ORPRN L By SRS REH QRsraplg o Fie- 3

cotipldothe tere Parinsert 2 2 Whiltended dgstopah rmgrovbigritp2 1igntee drisrmagate
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 funmel portion 4¢ 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 ingide surface of the lower diffuser down tube 50 define é media retum conduit 43.

In operation, the diffuser 44 can receive recirculated fiuid that bas 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 finidly with the dispense head

9



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
Ifﬂaa.d ﬁ{’aﬁt&%&@ﬁg%ﬁ%ﬁg&ﬁm tbEIQ7Ds @h@;ﬁrﬁ‘&ﬁf%ﬁg&%&ﬂ&ﬁwaﬁ%m
oam reduction chamber 48. proximate an.end thereof defi awall .
T B R TR AR AR TR A Al foh R e
arthapyer i Of ppeiefiffased Junvirordin A hraidagydipgopoyrad dedyng the
dqwétub@};%@yg]g@h@mm@&b@%@?gi@.s,@Q&@@%er?e@qmeeﬁb&e gas
outside surface of the tube 1€,inside surface of the tipper

S S SRR S ST SRR B AR BPEIone: et
tube BoerErpret £ hrédie feteamscberd it 43V iHeopbisrativns, the difidgertip othe
rzef%ﬁvf?}ﬁfe@ eulatad &H&Jﬂﬁhﬁ@?ﬁﬁﬂwlﬁk@gﬁg}_ w?@eﬂ@m éﬁ&%ﬁ@@ﬁ Sg.gngg@%e

and then thro a plurality o ar recirculgtion conduits :

PG e GHT TSt o3 A SO RGNy R tton
dishurize Héadoipu, Priotifbiseadhimg e diffticey dewhtubeswieBD, dthébe

10 foamreduatinmechamhendscan imenarais-aasdiom the daam. This can be
accomplished by the walls of the foam reduction chamber 48 (wall portion

45 and fynnel partion 46) rea{?in up,t foq1 and.reducing the foam to
o R R O0) B RO D GRS AR 0O e

gateBerim ovansriRrdé Feentaldbedrnmd B daachbg §ed Thedower difusr

thavesenpesoestcst incidid Memtingpeodt Bl dispensadeadelbwivhile 31
thi curs, the liguid.portion of the recircul %d id can g flo .
e B R U R RO AN, M i
15 JiffSErR i e sy AvicBn cniRdE fdiFeling through the foam reduction
chamber 48 and into the diffuser down tube portions 47, 50, the velocity of
the 10 rébirdelated fllit dapidoel redusetbiand the dluid disehasgedintdish@sed

druo, RElG g Qs ’ézdaggééaigb Qagng!tﬂ?eéro A4 LA HHRET COMPHSE ana

one or more deflectors 51 positioned at an end of the lower diffuser down
tuBEES. FHETeREr AffdRr bR st Luf Bdnttued btk dppert The
diffieSentddivrrdulbe ghéiamddosthie tdowre tebiediteb ikidowreimeath od dlodgies, 20

20 Suﬁﬂoﬂgb%éﬁ{éﬁ’ﬁqe'tﬂ:h’ én&?c@i‘&[ﬁ%uf‘e?&%@&%c&é@ﬁ h)f%n exiting portion of the
down tube 31 below or above the liquid level in the dnum, thus inhibiting the foaming of
the recirculated fiuid as it is reintroduced into the drum 20, As a result, the diffuser 44 can
mhibit 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 inciudes 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. Alternafively, the upper body section 52 and lower body seciion 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



15 incorporated herein by reference in its entirety. The deflector 51 is
depicted as a peripheral flange and can scatter the dispensed
recirculated fluid outwardly 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

theckaetke: h m&m&s@mgaggﬁna@pm@@&n@mm ﬁeﬁgiaﬁ In one
return conduit 43 and out o . tor 51 or.an exiting portion of the
o Pt B e e G R S g e
th8tEgpith §ebnretidastiraia@ednid ebands refmdaimeebihtd.the drum 20.
As a result, the diffuser 44 can inhibit turbulent flow of the fluid, which can
be presenkineansentional systdmcasnBtidhSodisehnrgrd diseelly #5tem main
dr 0t op.leyel of fluid.in.the dru ..rThe 25 deflector 51
S B S & R S T
th@dispestiss Feltbulgusdredy seroRrés or additpbaiesaetoardcoadiitnior
lowaribgdy srciian adicauples dheretapkhenppaihagycsectionadssandifad
wejgled 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 upperBJaRT Satioh B3 A WEr BB Sach dheoE ESRBIT BRIy With
10 couptegporiingehraddizfoemieds #u piunalitycobfiftingsBilsean bafpog tones iorts
the, (o ot G, URRRERELAR02.a1d SR, Yiliae Senyealianal RRREEUOSaucn

such as Flaretek (r)t 10 connections for attachment of tubing, suchas ~
PPA RIBIRGE e REFBASA DA RbiRL SrhBdimTen v EiRen Sefsegatin
depicted:hothvbifig sresydlhéthittiolds arénthimaded. In general, the fittings 60
_define at least a main fluid port 62 and a recirculation port 64. The ports
62, 64 candrddedQnBaLioR torgaR duidicandy L AERANGMALt of O-
15 reﬁgculﬁéogzgon%uép& JespectlvFlgr/], and both conduits 6(?, 61§Gcan run o
from the (ippar “Bods  SEEToR L TV IS TOWEY Body SSRigRan Fasabiditian; e
otHeriperts srbeoridiitd for Neniing56-ang setl SerifitatibpéB8edandid! rather
implamaniedarcd.employed indhedisRense.head e LBGS CIrcHIRlQN e o

pogtssgélﬁan E)de garégecg dtoftheI recirculation conduit 66 with 10
cofreaponding threaded sectionS'oh & pSHER andEdRuIrEE By AL ihg™

mdm@@aﬁ@n@; O-rings 82a, 82b, and 82¢, which are retained, respectively, in O-ring seats
20 83z 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 83z 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 detai] 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 inciuded on the dispense head, such as main

30 fluid port 62, recirculation port 64, seal verification port 63, and venting port 65.

i1



10

15

20

383
W

30

in a single dispense head 24, extra bungs 21 on a drum 20 can be freed

for other uses, such as including a mixer on an additional bung that can

be used to mix various slurries within the drum to inhibit settling of the
solids in the drum. The lower body section 54 of the dispense head 24 can
include a plurality of 0- 15 rings 82a, 82b, and 82c and a main valve
assemblyeBaiAss ol apietaai Fige Grand vhdhese@hiyings82 §apdRioned and
retai | lurality. of . O-ring seats 83 on the dispense head 24.rather
e S L S B s S ™
inREsEEEEY Y S8Rur {peltedishrersinifly cTEsecomme PPGEy Sectiching 88,
of the glispensecheadd4epstinside ﬁbﬁ@t@dti&%g%?@nﬁgégﬁ@aﬂ@??%&‘d spring
whigh are retained ectively, in.O-ring seats 20 83 nd.83c
O R s S R o e
skﬂ]@g“?ﬁntﬁ@ AR PesBisiRet vl oRatEr ptateriags sdd coatings can be
used. Referring to Fig. 10, included on the lower body section 54
intermediaferfwotOFinJS (Qefinigsi@3enmarict83piasHepisekinikigs (o 1apekably
100y anlcRHRn ARSIl WNGD.A00 B USSR COUNEHRN I o
the seal verification port 63 to'verify that there is a S8 sufficient sea
betiEh m@p%ﬁé)é%éﬁa% Thipernish§h dathoaneladgiimp erausammerpition
gréatdatdetagdarsin plieteiringriotidgmentheiewsambadihsaatiombd: ob #agaise

di%Q@Bma%dﬂ%msncm@%&a!%@M@&%&éﬂa%k%yﬂﬁr$ﬁawi%%%é gividin fiyd

the lower body section 54 into separate sections corresponding to each of
th&E R in RIREE IR R Fe HREHRIe eresding mR bR pingiss sorisignpdeyBhwith
recircpttationiyyentied sseadMesifitatiorpruss rant vebtiag@oN6 500810010387,
Refgrrng 10.505.:8:305:9 olhe:0ain 14@1%&%@%% mbly 84 can be positioned

and operably retained within the main tluid conduit 66 of the upper body
section E%%"The valye assembly 84 generally includes a poppet 86,

engage eﬁ%’@rt?@?f%?%‘%pﬁﬁﬁ%%, 1 RFEH B RRGRSH Sfdgprgsses into an open
embotimeriitiee piyppetc8682& Adayetnent gortieni8®; anerspringie 8tarealve

congirMste iRt PRAmand £2:4099.82. 90 arg constyeted afKaleZ(N and thus
altt‘,}gﬂgg guoé%e skilled in the art will recognize that other materials can be
e

usEF RERHING BFIGPEREN e TS FEHs RSP S0 SRS ety e
areiengpesaloly icoopted, the spring 88 biases poppet 86 toward a closed
position to inhibit fluid flow

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

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

Referring to Fig. 6, the recirculation poppet assembly 70 gen.erally 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 Kairez®, although other materials can be used without
departing from the scope of the present invention. The poppet stem 72 can be operably

connected to the poppet 72 and further includes a stem upper section 74 and a forked stem
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through the main fluid conduit 66. The poppet 86 further includes an
engagement portion 10 87 that engages nubs, protrusions or other
members/portions of the drum insert 22 to raise the poppet 86 from its
closed seat position to enable fluid flow through the main fluid conduit 66.
Various poppet assemblies and sealing methodologies can be employed
Witiivethechse SeNtRYSRtRPpSUsitastRahdesaikadtaddoReRatabe employed
Pubiicatiorl It\Jo. 2%03/001‘913813,“11\%h'ch Lsesingqﬂggrgggd herein by reference
in“its €A i?%fly{(’% giaes?ﬁrﬁlg %galn 0 |Bs. andg, in‘operation, poppet 86
depresses into an open position when the dispense head 24 is attached
to the dRFETHgefe 2DEThe #dinfvaly e RAESiISI by e daidon Het thassembly 70
dispense:-NBachid 415 tenmoves firnmihe diraiinsartohdanehtiisn iahilditpense
fluid in the dispense head.24 and main tuﬁlain line from spilling out when..
e ST Aol 08 B o e
valvisramsbly g Barned pasifinetianaddprerany TeaiBe SPRhIf igguhibit
Maidrasicuaiionicondidit 68k o ithe: Uppe hbathhsectian ib2:ef Barig. 9. upon
dispense head 24. However, the valve assembly 70 ca ?edi osed ..
et e T LD et B e oo ion 7
beoféaiee Withiaidmagatierirb A e Sruuinsst sy firedes Bngntis sten
inhibitaddrerpeiatatiea by aipined £ itipgppethin an 2xaperwadecaied 73. As
proximate, the main.recirculation copdult 68 an the upper, bady 2eciion 3gny
Referring to |g.§,71ﬁwe reC|rcuI}at|qn poppet gssen?b gene?a%
incligesd Bupdispetireugh sbppetrdibhd7e, pegeled3, drrodirgerecasst £f the
Sp#iR@néd hbacanesembedinethsQIMNes T8vareeanstiuciod Rikalresdtt)ie rib
although.other materials ¢ e used Withq de&) rtin fr9 the scope of
) 1 ~

e L B e T ST
to WENFoBhERT B dndcrintrier feflites dusteh ipprdsi dlonialaig gain valve
forkseahston: dilexefsariionive. Maneusnoppetrssembliesiand Septing s
methodolagies,gan.be emploved, 2s,a reaireulation Yalve 238 MO Qi e
with l_fﬂe‘ presént invention. Referring to Figs. 8 and 9, in operation,
redirelfaterrs aitiecnsdanitil 70 automatically cuts off the flow in the main
recirculation conduit 68 when the dispense 5 head 24 is removed from
the drunRirigeirtz2@. Fiptheé etdsel [ipsitignrnasican be Seenan Ridud, theupling
P%&ggﬁﬁ} &N OnRN0. 8 AFsRiRSe IO 418 SRl hD%iESPHIG 780ne
n cglulm 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 coliar 104, While in one embodiment the coupling

assembly 80 can be constructed of high-density polyethylene, those skilled in the art will

recognize that other materials can be used.

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

the retaining ring 102 to enable ease of gripping and rotating the coupling assembly 80.
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fluid flow through the conduit 68. In the open position, as can be seen in
Fig. 9, upon operable engagement of the dispense head 24 with the drum
insert 22, the lower section 76 of the stem 72 engages the actuation rib
37 of the drum insert 22 such that the entire stem 10 72 can be forced
upwardly to disengage the poppet 71 and O-ring 78 from the seat 73. As

a result Iﬁ@s&ﬁgﬁcﬁﬁﬁtr%ﬂ%@% ComsiiE GR6a00 ARaRH MR IN ang.

p t ass id fow thro h the conduit 68 IS permitted,
R e Cn SRS BT, L P L 55 e
th&ys\wet %%élﬁg §E@%ﬁ@@$éﬂ%a@ﬁme¢i@ B amlthereiaslpftheected to
SQHB%M eeg He RRRREY: il.a0dihE Gﬁg@t@ztbﬁ@@é@gx BRSHOR R % ring

5 @ |nst ﬂ? ﬁleegtm?gd}so agr;a%r; st%g fluid flow througﬁ)&the conduit 68. Wh

1} SR TS AR HER & BI70 have

the |n valve assem

been described and depicted as poppet valves, other various valves,
such as Hpafwetde raad Wik eamipe assaiiiiithecindie dispatise of key

sy@mmﬁ@zas maulpﬁﬁerﬁgago@ B%cﬁ@@deéﬁ-dhﬁsdﬁ@@ﬁﬂ% head 8dkalgten

gglgde a cou assem p mec, anls aft an b
1Mco renc ml t1 e)E 18 ev code 11 f eco
use onne spense he “drtm insert: Re cou

as%?é?ﬁ@ﬂy 80 ’@éﬁ% Wuﬁ@m‘a&r@@mfﬁﬁ@m@s@mmmw mz ﬁafhwmglude a
10 coliafalibdonpeiakbticonneees 1oheretal e sipehd 02inand akensade: 114
rlncg1 %Q@ gag?a?Q[%W|th tt&e plréraq cotllgr 104. Whl|edll‘l ohe 1embo merg}
I,yalé 111 Ci% Qc T 81‘601":11}11'1’[}%3 F (CV Bections

the coup ng assemb can be constructe

polyEtHyISAE B J84KiNad sarnrstedtaine Wé@@@ﬁli@%hﬁﬁbﬂh}éb’ vaestial e
carspecuseid; ThewakainisgitingoiR2104 beoeuplingReaRMLNL8QNdudes ap
a l?é)g%l% gggn £08, a threaded portion 110, and a plurality of interior drive
apertures o etents 111 that are spaced on an interior surface of the
retaining ring 102. In one embodiment, the body portion 108 also can
include gar TP RGHESHE S ETR BEFR g4k Expsridp GirtaEassPly 104,
thehrekainingdering 102 tocenainte @lise Mga:np@m@@aﬁdwmm@ﬁhg ﬁ@ymmgmd

%%le [eatd t collar
ﬁlsc:ludesgagr%ta%rﬁﬁgr:%ﬁ#gr% te 1 2t]a ﬁg\ﬁt“m%gy é%ﬁi?:@ggll § Her 104

CTAFOPESHaD TR ORTS T o o A P08 it 86 Pvibgecond
spritrgpfingebs 1138 .ciihesspring cotanidegandernperabhncannesiediiovith a

20 th§a£§ﬁﬂ PLNGLARGA0% SHEH HNALOSHS BRI N tOr SRINE BEEM O0IE, the
e raéltgilrrlllgg”gr}goves 117 when the key code ring 106 is comnected to the spring collar 104,

5

- thus inhibiting the key code ring 106 from rotating with respect to the spring colar 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 assembiy 80 enables mmch 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 bead 24, including the coupling assembly 80, can be first
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5 flange 112 when the dispense head 24 is not connected to the drum
insert 22. The key code ring 106 of the coupling assembly 80 includes a
plurality of key sections 119. Examples of key code rings can be seen in
U.S. Patent No. 5,108,015, which is hereby incorporated by reference in
its entirety. The key code ring 106 of the coupling assembly 80 in the
vainde andndmenisset the preserbipuentionean forheisinalyeemdly, the
plurality.of sn iving notches 122 spaced to correspond.with the. .
D B S g R e P e
inféfhtepvaten e pains Setions! B0 hatike ey chaelhh gre Gaced aboes the flange
Cw&m&dedﬂoﬁf&i%ﬁﬁaﬁ;(@ﬂaﬂdM@g slidab M@!@g@e@mgﬂs% GREeoFifgve
106 with.the spring callar 104 yntil the sn embers, 114 engage.t .
s L e R R s R e o
rotasinbt (vitirReisthe eepsnineriisr i SomaeriodnetfeckeyyidotherdpioL e kgitcode
SPfifg mllaa&p%af@tﬂﬂgi@@g Mﬂwima&m@ggtabﬁo&ji?ﬁhaﬁ%minilaerefom, by
grooves 117, A first retajning tab 115a can be provided o sprin
o B D R R R A PR g e
col APy T08.1A6Sechird trettinivndtaina 18biserrbeprotitite Dmaisbikgyoded
coglening=106.and corresponds with a 20 second retaining groove 117b on
the spring collar 104. The retaining tabs 115 engage the retaining

grooves 117 t Jin is sonnected to the. sprin lar, .
104, thuésﬁitnh%tﬁif% %?ié;( %%ngc?e g?%&é’%&f%m r(;%tcgﬁﬁégwﬁ%%%%p“’e%?{gt%{t e
Tét

SphgtCaHge foa PRy Pt MO oofirBB AR TBIIthe Talphipg coded drum
opsab 32eagage cho katiadher prierddaiotplingithe cispensa head24 @ this

he dium insert 22- An.this, 9@@%&%& &%}3@ %&J&ﬁggzﬁ%%ég&g%%p&?e flange

t

freely on'the retaining ring flange 112 of the retaining ring 102, anc o
thePeRste e P thiing AhEFEb 2 kA SEHAcHERK drttrivsblectitd B Reyetaining
codegring dDeghin this fpms,,itdmnhéhaadﬂngﬂugsl_ébgé HE wwﬂl‘_jﬁﬁ!ﬁﬁ@&ate the
sugiagabLd.andLnerelors nat engageabls, Wil he-nferier drive ,%gg%mtgs ring

111, The coupling assembly 80 enables much easier connection of a

cod&u S SHEe IS FRSEEF APt a e St 88 BF IRP R SEFIPD AP AR e fliva disyt 22-
primh;‘sysigmiiﬁg B&ias&emibiﬁs_tln@ fluidhel iﬁg&ase}&ystmﬂte (ibehdisdense2? to
hegd. oftdngluding.the coHRlingASEEIORY80: 52p be s, Ad.placed onto

the drum insert 22. As the coupling assembly 80 is pushed downwardly,

the : i . .
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
Figs. 6 and 10, the verification aperture can be located intermediate upper O-ring 824 and
middie O-ring 82b in the O-ring assembly. As can best be seen in Fig. 1§, the verification
aperture 130 can communicate with the seal verification port through a seal verification

conduit 131 or chammel or series of chamels.

In order to verify that there 1s an adequate seal between the dispense head 24 and
drum insert 22, air (such as compressed air} can be forced into the seal verification port
63. If there is a drop in pressure greatef than a predetermined amount, this indicates that
there is not an adequate seal between G-rings 82z, 82b, and thus between the dispense

15



10

key code ring 106 abuts against a top portion of the insert 72, causing the
key code ring 106 to push on the spring fingers 118 so that the drive lugs
116 are forced above the flange surface 113. In this position, the drive
lugs 116 are then engageable with the interior drive 5 detents 111. When
the drive lugs 116 engage with the interior drive detents 111, the drive
luigmdl 16 dmhibitrtheseetaming rdmybB2rérmispuerimgsfreely srithelySpetekes to
th&é&?&’ £90g,qfing %ﬂ;ﬁdﬁé}%aﬁh EERIRINNY fBALD% ISHAIMRIAMY Aispensing of

clockwise motion. Therefqre, by rotating the retaining ring 102 in a
clBERE SomB6 S P Eontrol the rotation of the key code ring 106 to

align the key code ring 106 into alignment with a matching coded 10 drum

‘insert 2R e th&ikel, todaiddiFrk0s: isystrratbi v dnig Frifermrogm svention

madehipglcoded duumninsertis? ihespina-iieg eisshadidivesthenkayieasiec.

ring 106 into the matching.caded drum insert 22, causing the key code

78 5L DSt b S 22D I SR, g i o0
spoimy ditferSiEkBraatarbizsne doaimh 136 crivee|cymecied falltisehow 1R flmagyting
15 surfags i3, Ana hus oLt et seachael theaRteriondrive.Aaients: 134 into the

such that the retaining ring 102 can again spin freely on the retaining ri
e T 2 oG b RO th e TR IAG TIBVL03 TRAE S L T
matien  2héthrésitiediportioh3t k0cbf Hee retamiing ivgndoforieney Withethel 34

cap threadipartion32:9f.1he.upReiRRion 46 ahthe.drum inger:231yThigoed
threa ér}%g‘ action continues togull the%diipergjsﬁgead 24 into, the %r
0

inSEH 3% 15°5b BEHiptétd th&®Bealin RE&tOH of The disHRnse” %Janﬂziezgluids
to ¢hsadireshininibe dr2®. RefenihgstorEig £iEnnthd 0ambseahmierific atigistparthout

63cpnhe ggﬁlg{p@a@q,gﬂgp@gggl%ﬁgﬁihe dispense head 24. In an
embodiment of the dispense head 24 including a seal verification port 63,

a verificatjon aperture 130 can be.included on.the.lower ho ion 54
oo A £at S TAREEHD] Gl ISRIE BRI S
in #5TEIgs Hevahbelppaaiefiieatiblabertiret i mivmdinidniediate the
Upper3ntingsS2acane mitole @prigBabnn thesping assemblyorAS TR, the
best be SSEI LIS, 19, e yerileation, AReHIS. 30, can. oM MUNIEaS e,
with the seal verfication port through a seal verification conduit 131 or
chapireier keiie Spsudsa AhBR IS ETHS ST SRS CH B WrafStfequate
seal between the dispense head 24 and 30 drum insert 22, air (such as
compressed air) can be forced into the seal verification port
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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 15 head 24 and drum insert 22, and
adequate remedial measures must generally be taken to ensure that
there is a proper seal. Otherwise, the seal is sufficient and dispensing of
liquids from the drum is possible. Ref€iAityi® Fig. 2, the fluid dispense
system 10 according to the present invention 5 can include a cap
assembiaid<ithat can be used when transporting or storing a drum 20.
The cap assembly 132 generally includes a cap 134, a cap attachment
partion .and an _O-ring 142. The cap attachment portion 136 can be
Cahnecisits fer s VR as i ARG RS, sap members
138 included on the cap attachment portion 136 into the cap 134. The

cap 134 and GafrddBHfh SARBFEOMC 136 ekl PRl avEBinbtedngigsé on =
drum 1@:inseth? 2oy rotedingathe: capulb3d suehothaid theeadessiiteinal tbe
portion ) ngages with cap thread portion 32 included on the
drum ingjtzetr%H glé?gv%%gﬁo uﬂi%%@%éegér Sv%%t%rgﬁ’rﬁ%) insert 22, the cap 134
and O-ring 142 create a seal sq that the fluids contained in the drum 20
cannot escapé. BRBECERE e BEEnh TP scRiBiawitb e depasaigh the
from t_heiisp@pe M@@Mgaﬁﬁmmh. db&;ima'aig\aeﬁﬁs@nzdﬂas iaeeﬂbly_ and a
descrlb@&@goy&mmhca@é&rﬁﬂg%t&&%&%@b@@g@&ﬁﬂ@?@1‘% éﬂ?%@fs&aﬁﬁ'me

apparent to those skilled iin the art that alterations may be made in the

embodiAETBHTE SBr ARSER Wit ATHETRR A g ForHHESE SR b PR iHeritRsise
Thus, thHeadécopemebitherpreserithitvehtionshoudehdidvevlimiteddyydive head is
embodimenis desgribed e ring MR byt &, [200UASS O S SIS v

and the eqguivalents of those structures. 16 CLAIMS What is claimed Is: 1.

A fluid a%é%%ﬁ%éofﬁs%?ﬁ POFLREWitH S drithiccBMpiEiHg? Sarardiisand when
configuried demperably ceupbeanithy adouiag wiciutlkedhon ass tim fitkeralt wetond
insert haying at-HRRe! RRrtinRand 2 duim RSetdohe reXeding wing

therefrom into an interior of the drain; and
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 iIncludes a poppet member and &

biasing member to bias the poppet mentber to the closed posiiion.

4, The system of claim 3, wherein the drum insert comprises an actuation b

effecting the poppet valve to the open position when the dispense head is operably eoupled
with the drum insert,

5. The system of claim 1, wherein the second conduif comprises a recirculation fluid

conduit enabling fluid to be returned to the interior of the drum through the recirculation
fhaid conduit.

17



a dispense head configured to operably couple with the drum insert, the
dispense head having a first conduit comprising a first valve assembly and
a second conduit comprising a second valve assembly, the first and
second valve assemblies in operable communication with the drum insert
when the dispense head is operably coupled with the drum insert, such
thiat wheie: theteispérienh Sadvisrapdralflystcudledndith theyarsen dansert thed
ﬂ@Bﬁﬁ%?ﬁq&ﬂfﬂm&ﬁ@&?@m'gﬁf@ar@oﬁﬁﬁ%ﬁﬁgﬁﬂ ARRARORWAY own tube

enabling fluid to flow through the conduits, and when the dispense head |
i S ez B e Rt A B AN ARCEPEReR i B SA G R Fandult
adsirblie shar@hiaieec it dosvelabe drpiosididinskrhibitin gibielichér difilowimgn tube
thipugh e £anduits 210 DR SYE ML &laillertgperein the second valve
assembly comprises a poppet valve, 3. The system of claim 2, wherein
the pop;get valve includes a poppet member and .a bigasing memper to

biks thel BoBEEHARIBET Lol e GRBR BSR4 Fe i R B Gl 5oe
whengirg tHeedmomnins8riconopHisegemacitht dnrithefigb tihgrthizcpeppefiuid
valyg:te the open position when the dispense head is operably coupled
with the drum insert. 5. The system of claim 1, wherein the second conduit
cgmprises a recirculation fluid conduit enabling fluid to be returned to the
oo ST AR GO TR R Ao LIEe T Lot G = Lo
systapicf Slaives suchdheirzehes frepefitnd Eomdiin eompvRied Bui ! fibigas is
congif indluid cammunicationiwithadtlbe: conpitinghud ehimtne Bl iMnedia
insert dowcp .Eube and the recirculation fluid conduit is in fluid
communication with a media return conduit defined by the drum insert
down tube and a diffuser down tube, the diffuser down tube further .
comprisii§ & dEneEH B oxiTHE Ao HET R A AEORET7COPHREIS A &RRT Gpnduwit
claimbi fyrtheegenaptising adoamingaedustiosmmember to reduce

foaming of recirculated fluid prior to returning to the drum through the

re@HCU|af'@nsg§{Q11 candui, 1, wherein the dispense head further comprises a seal

verification conduit in fluid communication with an aperture intermediate two seals at 2

junction between the operably coupled dispense head and drum insert.
11, - A method of using a finid 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 drom;

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 imsert such that the first
and second valve assemblies are effected into an open posiiion enablieg fiuid to

flow through the respective first and second conduits.
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8. The system of claim 7, wherein the foaming reduction member
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 and through the media return conduit. 9. The
system of claim 1, wherein the dispense head further comprises a vent
canduit Thealkling grsHie anienarddeapesiiedisaing fradghtbetiveditm via the
candulody s RSN AICIAIN by Whetein e dispense head further
comprises a seal verification conduit in flui communication with an
aperture_intermediate two seals at a junction between the operably |
cotipled AsBEMSE Hedtantt ditihememer i T eATHEWRE SBIUSIARE ATtk e
dispenseosysterciahciseonitiadyel rmrdbniprisiegipdn gestting.a drum- insert
into an access opening of a drum such that a drum insert down tube of

th@;drun@ﬂ@%@@@@%@@gm@fﬁg@&ge 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 valv.
Bssembly and e R AR A st e o B, 8 e
operablyegstiistingemietisyagde fha sty chamPrsaristivh Rty
and secegg waiveiassenbliemare.effeciethinia:anopai position enabling
fluid to flow through the respective first and second conduits. 18 12. The

method of claipg, 11, fither &8@%@%&!&%%&%&}9& Jﬁéiﬂﬁ%%?& HMME

the first conduit when the first valve assembly is in the open position. 13.
The metA®H Bf efaina: FeiRPLoRPrRiINGRFATR T he drum via

the second conduit when the second valve assembly is in the open
position. T fidtiednetddnofIdlaimtid, forthresgompyiding: sprovidingdait on the

foaaipgredician pember within, the divm:iosath hedoam. tedustion:

member having a foam reduction chamber, such that gas is separated

o recigeulated flid n the faam reduction chamher, and ventag the 025,
from the foam reduction chamber and enapimg liguid to
on the dispense head, the seal verification conduit in fluid communication with an apertare
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 & drum insert for use in a

fiwid 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 retaming ring and
collar independently rotatable when the coupling assembly is not in engageable

commumication with the drum ingert;

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

the flange surface and an engagement position above the flange surfacs; and
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flow out of the foam reduction chamber to an interior of the drum. 15. The
method of claim 11, further comprising providing a vent 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 fluidveeisen urieati G wtTRIR apastere intErnidiRtte 0 SBeageable
posgio r? e&flﬁ@iﬂal{i@a Qbebean ﬁger@l b enseheadmasbihieer aiplipser, he
such that the seal verification conduit can he used to verify. an integrity.of .
the sem T o ot SRR Fe 6 gt o ol B AL 5
seals ormesaiabd sethrihe gelatenzonnth e drpiively B TEscokecBpITith & coded
- assembldanceuRling.a dispansadiead to a drum insert for use in a fluid
dispense system, the coupling assembly comprising: a retaining ring

ha??.“g aplurall ngfasds%}nebqt.sogé%ﬂr%sffﬁ%@&%{mn%Ei%g%@?n&@ﬁrggﬁér}gd@ ring
collar having a'code ring Jlspos‘ed thereon, the retaining ring and collar
indepertaRhiiirstatdbrepeirtHe o iR EIBERMbly is not in engageable

- communication with the drum insert; the collar further comprising an
intgtnal flangechidngngsexfténgbcturfdSefaricr aqlprality ofien gagsinigpirtion on
mefy ReLS M&@%ﬁ@'&@&ﬁm RIased RSN DEloNE, e Hangeha surface

surface and an engagement position above the flange surface; and 19
wHErSHh B %ﬁhﬁ@%&%&% SRR S DS eilyaEip eupied With the
cormmuinieatigrimwtfintp e fusntinsert] theiengihdmenbnidindades prgion.
displaced to the engagement position and engageable with the detents,

sush thatrthe foliar issdaiaiablgmithsthe-ietaining dngdenselastivelviahand on

the cod§ ring with a coded sectjon. diS{)gsed on the drug{]lns%rt. 19.a;I;Qe

cotf5iff aésaggr‘?‘nﬁwpo?eﬁ?é‘%gf@tfurfh%ro S Brat Tt G S°SR The Bxgel=

ringelenticiebeomagentt bincogegine Sodueb seation o tnepdeastvinseetci20. The
coupling assembly of claim 18, further comprising a first threaded portion
on2the inneroupfage:obiherefaining 1N geneabe canditbraadesd portien code
on an external.s rjgce. of tp%t }r#%%g Eﬂiﬁfﬁfum that the coupling assembly

ring COmprise High-densit
can I%?e selectively coup?'epcf It
23. A method of coupling a dispense head to a drom 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 coliar 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 infemal 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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drum insert by threading the first threaded portion with the second
threaded portion. 21. The coupling assembly of claim 18, 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. 22.
The coupling BYSEBATIFST BRITECLS! (1 eTBHITA ASPEREH O RE R OR Tt
code riag eamptiga; high-density polyethylene (BDPE). 23. A method of
coupling a dispense head to a drum insert in a fluid dispense system
comprising: p@f@&iﬁg 2 BAUPINOASIEMAN CRRBRNNG S R U Bkement
having a plurality of detents disposed on an inner Surface thereof and a
collar h&RRGE CSUEISHIRETD oAb PRI Mo 2uhangtdy o fingtses.
retaininguwinguotih ectlispenseabeaid)operadiyhe oetphing theg,collar to the
dispense head, the collar further comprising an internal flange having a

flange surface.apncha pluralitgof epgagemantnaphers Havahlehetweshq
a biased paosition below the flange surfacge}%and an engagement position

above tREHEhGP LSS ST REE IS T G PG 8Hd collar are

independently rotatable when the coupling assembly is not in engageable
communicatioPPHRMteugiaailinsamling siawbly withdhedampdrsvh of the
coupling assembly into communication with the drum insert; effecting a
fo_t?@e omﬁm@ﬁgmﬁs@mbﬂ&qgﬂﬁﬁﬁﬁ%&m&mﬁﬁ%ﬂwsm@
dispiaseshiahe FRoRgemEntRasiionAnd, angaae MR ANE SIS0l ne

that the collar is rotatable dependent of the retaining ring; rotating the

retSTHITRE i 1P sEHEERVRK g BieteBt&ifm g iAitHis CSaet sedictioppmprising
dispoded: dre thet e portionsafotierdivim insert; and operably coupling
the coupling assembly with the drum insert. 24. The method of claim 23,

TU rgg]er CORARKISIRG BF QM%;WM%QQ&Q%@QQ&Q Q%r%%@%gnion on

indicia on the coded section on the drum insert wherein the step of

r Ofgflﬁae[‘h ace of ihe retaining ring and 2 second threaded portion on an extemal surface
of the drom 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.  Themethod of claim 23, further corprising 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 noteh.

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

dispense head, the method comprising:

ingerting a drum insert having down tube extending therefrom into an
access opening of 2 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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retaining ring to selectively align the code ring with the coded section
comprising matching the first indicia with the second 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 assenssistyity desrfingnhindeperseinprisestthieaging fheibitssf the drum

threadedportian witkihemsecontireadedPartion,26: The m%él%elﬁa%n fuid
claim 23dofahrtt%er %)n&%r?:gmg providing a snap member on the collar and a
otch

snap recening i Bie BN S TR AR SRMING th Bued aermigstipR Wit
collar byareipigaigirsgrfhne shitip dnemberiaidsnae nadeivirginaiokor2Tuidconduit
method of sescinadeaming whils &%ﬁﬁ%lﬁm&%ﬂgd@%&e%%%@{&é‘c%&he
dispense head, the ethr?é(‘jﬂ%om?ﬁrlsmﬁ: inserting a drum insert having
down tub8 BxtBiing e 8horiftht SRTscsoeppuhingtst 4k dorcn tube
that the chrupmisertidinmrtubdofthadiumdisent extends into an interior

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

access openingiefulbendiny 2 eperablviconupling e dispenseheawith,
the uppq(g‘é)ogggr}e%hgoﬂum |r%ls§rrt,t%he.d|,spense head including a main
fluid con & TEB Rt e i ens peadefefieotor,

uﬁnan a recw_chell ion Al
main fluidiccéiigeiriredisio chammeritanidnanvithinarititediomsurface of the
drum insert down tube and the recirculation fluid conduit in

corimuriicatioethwithof snesianefiif-conduitdefinadunyian extermahsirfagsm

of the drum.inse nitube.and a diffuser down tube, the diffuser down

tube ?:(_)mprisinglrztid %%%%égt%rro }gtmg%o%gaurpg%rdéﬂge?%q : SRR P AbRTy Hitiitpam

in IR CRATRRTL B P tH RS essi PR Mdidiedhstingifrozattnmatiivenst e are

comduitiisiichdhatihe secitastaing:fluid passes mer gdellogionths fuid

defleclonisdueing 0%?@% gjeyl%iga&%u&mn [o the drum. 28. The method
Incfudi

of claim 27, furthier including recirculating fluid through a foam reduction
ch%nbetrgésgosed proximate an upper end of the diffuser down tube, the

foam ethod of claim 27, further including positioning the defiector below the
liquid evel of fluid in the drum.

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

a drwmm imsert configured io 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 coupling the dispense head to the
drum insert, the dispense head having a first fluid conduit comprising a first valve
means and 2 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
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reduction 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 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 flujd in the drum. 30. A
fluid disHanSE el NRERD R PR W B B S A SRR G © means
configuredhiesablopl eiewadgesass opéning Biid dounilothegitumeirtseschdaving
an upper portion and a drum insert down tube extending therefrom into
anjinterigjcofthendpa.Ana® disneRsthieachePMNISINGMeaNs Rbpet valve
couFEIi the dispense head to the drum insert, r&h giégs%gse head having
afi hda’s

il ORI L SIPIRTHG ™S RSt rae A og

¢ond conduit
comprising a second valve means, the first and second valve means in
cothmunksatiswRhoiRE druibpiser tirERTHE Brap EPSETHERE | SCBE ErapRAs

cauplgdawithptpe£ bl BeaT bhoskieh WahwhensihesdispansepBrat Bupled with
O%J%% %%ggled 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 head is not operably coupled with the drain insert_
th&irst FHPSEEBAGAR aidhREn e 88 AT8 R o’ B FIition Hhid 6t
fluich b iladvine thraughtdhie: dond titsn S thE heisydten ahlaimisa,

wherein the second valve means is a poppet valve including a poppet

ang biasing Means Riasing Me.roRraideihe.clesedipesiion 3% I Rin fuid
system of claim 31, wherein the dispense head com riigs an actuagion

m EHE e R TR B SIS B YE HR &S SR RBS RS R (o B iR & HR PR & PEh e
" is opehabbgicolgpledivithroivaitium flusérmBdniibeisy stéhoficlaimi@g, conduit

wherain thenseerndcndiitls duesirckatioRf widsonduit, e oatliBodivid ide
be returned to the drum through the recirculation fluid conduit. 34. The
di%@ﬁé&"ﬂf’é’a‘&“&%ﬁﬁﬁ%?%%?%@ﬂ%?&?j‘{ﬁsfﬁ%%%%onduit is a main fluid

conduit in quiq communication with a tube condu_it}included in the drum
inSért doWh fimensenirah eofeditau Rtiohthid Comasins fprfuigduction means for

comdiGation withadnestia et feeenduitough the recirculation fluid condnit.

36.  The dispense head of claim 35, wherein the foam reduction means comprises a
foam reduction chamber such that gas is separated from the recticulated fiuid 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 fhe drum insert.

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



defined by 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 TP HIEH GAPHBETS B SATBHE SRS RERIeR AR RTSERS
such thatgasisise panmied ﬁbﬂﬁnﬂhedremmulm&kfmmmdabﬁ@ﬁ&gshereﬁom
vented frqm tfijeenlg g% er quid flows out of the chamber through
the media_ return condut, e system of claim 30, wherein the
dispense head further comprlses a venting means enabling gas to enter
and leave the tIRPRTitsh e Fart EoARRRL 388 $HE SPstent6rirammictead
whereiniiwngisfishgeideaddiu ctgrcoy plise s feabsyaiifigatio a s amnfination
flud comepupictienuith.anaperie DigIncaeMe shaISak bNEeR:

between the operably coupled dispense head and the drum insert. 3

fluid d.sﬁawgef%y&e’m TS IR BRI RIRTEHEIRY S boakant b ﬂ%@ﬁ?geﬁ
configured tpecatipbeise hungpimaliydiech onre: dhdnthexdfivatiotngart:kiaving that
an “ppe&ﬂﬁ{é%{@%qm&g JOREHLAOWS, iHbe eXIeREIRg INGLEI oMy INGifiea

an interior of a dispense head configured to couple the

drum |n§€r¥°’fﬂ’égd’f§5§?1§@ FreLFHRSAY 2PFirst fluid conduit comprising a
first valve assembly and a seal verification port in fluid communication
witti.a sdak\iriicption Cotriuif Anhemiapertaresdritenn Ediats twosellsdavith
aj %ggﬂgwﬁ Jbe-gispense head and the drum insert, the aperture
be|ng substantially transverse the seal verification conduit, such that an
integrity of a seallng between the dispense head and drum insert 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
polytetrafiuoroethylene (PTFE). 24
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