12 January. 2006 H GH VOLUME DI SPENSE HEAD W TH SEAL VERI_FI CATI Eg QQID LOwW
FOAM RETURN LINE 5 This application clainms benefit of an a
Application 60/305,061, filed July 12, 2001, said appllcatlon bei ng

i ncorporated herein by reference. Field of the Invention This invention
relates to fittings, nore particularly, the invention relates to 10

di spense heads with nultiple flow passages capabl e of handling caustic and
high purity fluids. Background of the Invention In industries such as

sem conduct or processing, pharmaceutical and 15 chem cal -manufacturing,
hi gh purity, highly corrosive and/or highly caustic liquids are wutilized.
Due to safety andlGhaVOLYMIDDRPIRNGG HEAD, WITHE SEAL VERISCATKIN be cont ai ned
in containers and di spensi Y, ablllty and integrity.
The connections, tubing, a&%1$#¢$$ﬁ§%$2%$ﬁfﬁ§{ g these fluids nust be
formed fromhighly inert materials. Fluoropolyners have been found to be

sui tabke for use |nTKlBS]§[ﬁlc@tiBﬂdl£ﬂll§"bBﬁéBt of 968, tPediiidiéha? B ph BeatiO BB 0410T med of
PFA, the flttln%a val ve conponents and di spense heads may be forned of
3

conponent &ledfuly 252G asaighappbgation bsing ingomrarated heseis byrsfeisnes. Cont ai ners for
handling these liquids are typically plastic druns formed of high purity
pol yet hyl ene such as shown in U S. Patent No. 6,045,000 identified as

assigned to Fluoroware, Inc. a_jﬁieﬁ@néﬂggilrorporation of the owner of

this invention. I se Wth these
drunms are illustr a?ﬂg‘g g%e%]og%%%? ?j ttﬁ’ggqﬁ %g@ﬁ %B]éﬁ{? eatggslnqlem i mmels—“gf

Cor poié@t i dmpmad héadt GatDihltipteefidw fpassdg@scapside ghhahdling Ehumc andhigh gutity The
above thr patents are incorporated herein by reference. The druns, will
convent i oh¥ have a bung opening with a druminsert that includes a
down hol e tublng portion connecting to an upward and concentric nipple. 30
A closure fits on the bung and druminsert for shipnment or storage of the
drum A di spense head such asBagkgeaundgtihelngntion,ove, couples with the
insert and has a nmahnidgusties sB@SSRISURNoldBbr CROALEES bRarRACkLBEA! LD Y

engages t he ni ppl e.
15  chemical manufacturing, high purity, highly corrosive and/or highly caustic liquids are

utilized. Due to safety and quality considerations, these liquids must be contained in

containers and dispensing systems of high reliability and integrity. The connections-,

tubing, and fittings for handling these fiuids must be formed from highly inert materials.

Fluoropolymers have been found to be suitable for use in these environments. The tubing

20  is commonly formed of PFA, the fittings, valve components and dispense heads may be

formed of components such as PFA and PTFE, and other fluoropolymers. Containers for

handiing these liquids are typically plastic drums formed of high purity polyethylene such

as shown in U.S. Patent No. 6,045,000 identified as assigned to Fluoroware, Inc., a

predecessor corporation of the owner of this invention. Examples of dispense heads

25  suitable for use with these drums are illustrated in U.S. Patent No. 4,699,298, assigned to

FSI Corporation and 5,108,015 identified as assigned to Fluoroware, Inc. The above three
patents are incorporated herein by reference.

The drums, will conventionally, have a bung opening with a drum insert

that includes a down hole tubing portion connecting to an upward and concentric nipple.

30 A closure fits on the bung and drum insert for shipment or storage of the drum. A

dispense head such as those described above, couples with the insert and has a main fluid

passageway that connects to and sealingly engages the nipple.



| 12 January, 2006 In certain applications it is desirable to automatically
cutoff the flowin the main fluid passageway through-¥¥é§§H§§%#¥¥£§ead
when the di spense head is renoved from the drum This is conventionally
acconplished by a centrally located spring-loaded poppet that depresses

into an open position when the dispense head is attached to the drum5
I nsert. Such poppets close when the di spense head is renoved and thus

prevents fluid in the dispense head and main tubing line fromspilling out
when the di spense Js . ] t4d onal have
an axi al engagem&*n?ﬁl ;a)%ft%l?c?ﬁﬁ rt?%g%{&dl(t:g%ég%bggg&p@gn aﬁg%lﬁ%%gﬁf% ﬂr‘r)ewn%]eé’x

cent r al | ymsuplhod passagemvay ihgowghl the fispinde head setgewesydisgfentelimad ismembteddiona
pluralityof kes. This structure allo he fl ui o fl.ow be en the
bokes.  1BRHRC AT Pk Bty abeThpRin bR bortafly Joealp R HHE s pokes
and cent r pbpreethhi degresses e an bpdnasosition which thealigheniedicsd Rtatthdhed frihd dfnii d
flow The.di spense head will conveptionglly.have a vent for all ow ng

di spl adediiSFE PHEH RPPRE PLASF ek iy Lapegs Dead STEMBtec Fidb e DU ONEAT y

tubi ng thade &GRASE héadt shdambint fbg LN fibRessillinpans svHfate dipensdieReRse head

may al so have a seal verification feature. The 15 di spense head wi ||
typi cal | yremayed-s eSushaporpeis ciitt eonventionaly dhave an wde| engasqrpat dhottien; theert  and

bung. Thecgets ¥ Edirhi £aidgferhb@ ldhiral GRS driel | L frbd fqﬁ'fﬁpense
head thatf: connect s to ag?lﬂgsed‘cchan%’erﬁ%dé{e\gvtggﬁl?gnJl%gglg{mﬁsgg?ﬁ%? e need
to have mubsdt by @plugdity olppaksss This sthvetutk alosisske figddo lowibetveeh éherspokes.

avai |l gbl e r.t Lo f)oul S d poppet.., Thus, f]low rates my
be | egés) t%l%% ?nd%gﬁngagghtl‘lﬁ&#gr‘?%ﬂa%p I'ca }yo%{sh,ou@hie}% fslpﬁli{e(f %'fﬁia%en gé)] S(?Ptérﬁ?ensed
needs to inemb&antedere atitchnt] cestridh éhednaimfluifificsv.i s conventi onal |y acconpl i shed

by way of a second 'lgu: spense -head .on a secand bung openi .on the drum
Recircul ation of fl edﬁ%ﬁs@*e@?@'zﬁﬁé’gﬂ‘f%ﬁ?ﬂaﬁéim EReRERT a@g’ﬂg%d’ﬁ?]&fﬁdgns such
as foam efillyo bofeplabbEbwe pis sluiéplﬁsﬂ tﬁl@dgll)@&&ﬂﬁdagﬂr tubl i@ aBAt REmts 16 @ Mktdy nation
of normally dry areas of t hgi | spense head and gas refill line, an
di f i cul t§ hSsiPRISEHSRYi e disermgniTd ey ¥ havper ssabyeriicglion fetiiter Biel y a
reci rpl adigRfsd Bl Wil YRLIE Hee d8%id 3Bh&ntrd BIraBS thaf k@Mt BleUiEm MQH d be
desirable in a di spense head that provides poppét shut-off control. \Were a
and bung. The seal verification feature constitutes a fitting on the dispense head that
connects to a closed chamber between adjacent O-rings. The need to have multiple
passageways 1n the dispense head limits the room available for the main fluid passageway
and poppet. Thus, flow rates may be less than ideal.
20 In many applications, the fluid that is dispensed needs to be recirculated to
the drum. This is conventionally accomplished by way of a second dispense head on a
second bung opening on the drum. Recirculation of fluid often creates foaming which can
cause problems such as foam entry into the vent lines and potential clogging or
contamination of normally dry areas of the dispense head and gas refill line, and difficulty
25  in emptying a drum with low levels of fluid.
Generally a recirculation feature would be desirable. A higher flow volume

would be desirable in a dispense head that provides poppet shut-off control. Where a

drum has a recirculation line, an anti-foaming mechanism would be helpful.

30 Summary of the Invention

A fluid dispensing system includes a drum with a bung, a drum insert that
includes a downtube that inserts into the bung, and a dispense head that couples with the
downtube and has enhanced functional features over known dispense heads. In a preferred

embodiment, a dispense head has provision for a retun flow line that discharges

2



drum has a recirculation line, an anti-foam ng nechani smwoul d be hﬁlpful.
30 Summary of the Invention A fluid dispensing system mw th
a bung, a druminsert that includes a downtube that inserts into the bung,
and a di spense head that couples with the downtube and has enhanced
functional features over known di spense heads. In a preferred enbodinent,
a di spense head has provision for a return flow line that discharges 2 12
January, 2006 recirculated fluid into the annul ar space around the drum

i nsert domnlq&g A foam restricter device operates to mnimze or reduce

f oam cr eateeEeHaEhlpide e dhe appuarj space pround the drim drsartedayriteend, faame mai n

fl ow passpgficiehads@bpehitesdb sRfMEL Heathde JokR Bteah tRth 1Y révirciRfidd Im! aded
poppet that closes when the dispense head is renoved fromthe bung 5

openi ng. PrRETpGppRedingnte hemainy floy passage throagh thecdignspseghead itcontsalirdrbyiss a ring

renber ol MABRPpbplER THAT SofX AR RO ditheAlt AL AhloGed 0 WiApugeat s on
and coupl és th a I pple on the druminsert. The nipple has a seating
porti on tapepingadde tpoppadng agrdigored suple thak theodngtgesmepb pembercio mpringsmagbémwar dl y

extendin . n nt.the _.conbinati of the_ di Spénse;hiead and
Ehe  ar um v SpoitSia b0 BIEITAL 1) P aBERNABY 68 sBis bt 5 BIR Kk e onty
obst r uct i mpde beithy diuhe inseidps Tuetréppde hgs & aehitiak | portiohvwar ehgagkhthe engipemagenent
facilitates freei. ‘F‘i gh vol une fl ow, of i}ui d fromthe drumto the di spense
head. A fBIRRA lote progpey PR TEHY SRty o NP PESEer sl the 1

fl ow rat esmbafafor)of ahe Hispbrsh Hehl® RO RRSHNMEThBA 106 4 MsGHRAIBNGpch M AL i ON
conpared to conventional 15 di spense heads and poppets. A feature and

advantlag@aepesyyayr gith &he ety chstrrctens bring He myby entending iradiglhyainwardy o khis
ducti i i i ol | ati on
producti Ch%a?éen{e‘ﬁp !E'arcﬁﬂ%t@st g‘ée highi fhrime rﬂ%gvugfeﬁ%}gﬂ glﬁ?gg g‘[@p&i’[lfﬁbtloetpé t%ﬁsggrfsg !

syst ens. eature and advantage of preferr Iments o I nvention
is that Mepdiid may be recircul ated back into the drum through the same

di spense head that ,i f%atm%oof'ﬁéféxjr&ieeqnbfoﬁ{meqlitss(ﬁeiﬂé }nrefgntltogeis Ihla*J ht%d flow rates

are greater with the poppet design of the current invention compared to conventional
15  dispense heads and poppets.
A feature and advantage of preferred embodiments of the invention is that
foam production of recirculated fluid is reduced over comparable recirculation systems.
A feature and advantage of preferred embodiments of the invention is that
fluid may be recirculated back into the drum through the same dispense head that is
20 utilized for dispensing the fluid.
A feature and advantage of preferred embodiments of the invention is that
there is a seal verification feature on the dispense head to verify the integrity of the sealing

of the dispense head o-rings.

25 Brief Description of the Drawings

Figure 1 is a perspective view of a dispense head in accordance with the
invention.
Figure 2 is a perspective view of a fluid dispensing system in accordance
with the invention.
30 Figure 3 is an exploded view of the dispense head of Figure 1.
Figure 4 is a top plan view of the dispense head of Figure 1.
Figure 5 is a cross sectional view of the dispense head of Figure 1 taken at

line 5-5 of Figure 4 showing the dispense head separated from a drum insert.



A feature and advantage of preferred enbodi ments of the inventiop s that
there is a seal verification feature on the di spense %@B%Mthe
integrity of the sealing of the dispense head o-rings. 25 Brief
Description of the Drawings Figure 1 is a perspective view of a di spense
head in accordance with the invention. 30 Figure 2 is a perspective view of
a fluid dispensing systemin accordance wth the invention. Figure 3 is an
expl oded vi ew of the dispense head of Figure 1 Figure 4 is a top plan

vi ew of the dispens head of Figure 1. Figure IS a cross. sectional view
of the dispense hea 1%‘F° gﬂsg‘h?rgsslsef’t&wéh‘“&‘fv °flﬂi‘en‘35@“§? hepd of Giguee Wikendl ng t he

di spense hggd. §6@§ﬁ%ﬂ@h&@ﬁ?ﬂ%dﬂ£ﬂéﬂ@e‘ﬁ%§@ﬂﬁmh§lt&%]e]cﬁfﬂn'ﬁ%ééﬁ 2006 5 Figure 6
is a cross sectional view of the dispense head of Figure taken at |ine

5-5 of Figure 4 shoﬁ#%@e?ﬁé‘ap@rﬁé%@ah‘éaﬁ of theaispstisethead |0é Figren] fakereatt .

Figure 7 igsar ﬁg@és‘_sectlonal view of the dispense head of Figure 1 taken
at 6-6 of Figure 4. Figure 8 is a plan view of the druminsert shown in
perspeétive in Fi guFiguPﬁ8iSEip@ulr\éeWQOf@edrumimvasﬁomeihpmiSpwti@é ircFigoppet in

accordance with they £]t |0 ective view 0
poppet. Figure 11 |slg§¥cr@ossgnsé=’c gégor\ngf V\g/)e i'ew of p%ﬁ%!? i aCCSIfqafl% $’ {hﬁe
di spense hmadtiod0 taken at |line 11-11 of Figure 6. Det ai l ed Description of

Preferred Enbodi nen{,s Referring ta Fi.gur 1 and 2, a fluid dispense system
is illustrated and h&é‘ﬁelrodi;we I?P(?Pﬂ%ﬂé'gwé’?ﬁﬁi’ﬁ?% a druminsert 22, and a

di spense head 24. TRiuf¥ UNksAQrbdss sectional view of the top portion of the dispense head
10 taken at line 11-11 of Figure 6.

Detailed Description of Preferred Embodiments
Refetring to Figures 1 and 2, a fluid dispense system is illustrated and

generally includes a drum 20, a drum insert 22, and a dispense head 24. The drum 20 is
15  conventionally made of multiple layers of polyethylene formed in a blow molding procéss.
For the purposes of this application the term dispense heads shall be considered to include
fluid return heads.
The drum insert includes a bung attachment portion 30 and a down tube 32.
Referring to Figures 3, 4, 5, 6, and 7, details of the dispense head and drum insert are
20  illustrated. The dispense head comprises a body portion 40 comprising an upper section
42 and a lower section 44. A plurality of fittings 46 are positioned at the top of the upper
section 42 and utilize conventional connections such as Flaretek® connections for
attachment of tubing, preferably PFA tubing, to the dispense head. The fittings provide
connection to a main fluid conduit 50, a recirculation fluid conduit 52, a vent conduit 54,
25 and a seal verification conduit 56. These conduits are illustrated in Figure 11, which
shows a cross-sectional view at line 11-11 of Figure 6.
The upper section 42 is appropriately partitioned by integral wall sections
60 defining the various internal conduits. The upper section 42 of the dispense head body
portion may be Purebonded® to the lower section 44. The methodology of Purebonding
30  tubular ends is disclosed in patent number 4,929,293 to Michael Osgar and is indicated to
be assigned to Fluoroware, Inc. the owner of this invention. This patent is incorporated
herein by reference.
Positioned in the central chamber 64 of the lower section is a poppet 70, o-
ring 72, and a plastic spring 74. O-ring 72 engages and seals against the poppet 70 and
4



15 conventionally made of nultiple | ayers of polyethyl fornmed,in. a bl ow
nol di ng process. For the purposes of this application Mnse
heads shall be considered to include fluid return heads. The druminsert

i ncludes a bung attachnent portion 30 and a down tube 32. Referring to
Figures 3, 4, 5 6, and 7, details of the dispense head and druminsert are
20 illustrated. The dispense head conprises a body portion 40 conprising an
upper siatsgrad vall S0ambinathp pappet J8dt Floprdq 4P lasticpiipa T thiases parpet Thigyrarbaar e
positio 1. ! 1 4 b i~onal
connect ‘Igg%g %éﬂéﬁﬁ glﬁs(p Isgérug%&;ﬁ(dﬁ%ggjg M nszl%[? ?113%2 6'f ?;\p%glfc’ #gd(l:) ?\égéﬁ% b @@\éfm ion g,

pr ef er atihg/ 7REring bt agl snip rinp d6dirspeitppeh anbest FHeavnfinthigumgs. Jhopeppst 70

connectiop to.a in fluid conduit. 50, . | r i ' it 52, a
vent co‘ﬁéﬁ‘?"i’“ "S’Af’,c%{aéﬁfﬂlg pé’gglfn Teiigpeed it%aﬁﬁ{ceoéril Sﬁ{e @Ed EJ“(H%%E&?%%E% s are
i :CI ll,:B_St r@ige%iaditl_ir\ehcﬁhguhgertl?lz. whi ch shows a cross-sectional view at line 11-11
o] I gure 6. upper sectjon 42 is opriately titi.on by i.ntegral
wal | secti o_rgetalgcf’fﬁg‘? PHP%%P H&e 3&'?‘?3&@%%‘5&% Ia"@olr?gﬁlfesf""?ﬁ?gfﬁgeé' S segt i on
42 of t{8usdi (ROSNRERg BRAGN BOGH thd RhirhIartionys20sr theipepen de digst knd 86 ideRrdeovier
section 44. The net hodol ogy of Purebonding 30 tubular ends is disclosed in

pat elnt FuAkRAEeend 1Oty 88 Fonfigread as @spg: Perg meRheE PR gxtegd frm 48&i gned
toFuoz@%&ﬁ jon foYfie @ ioh B82S Al FGIH F1puidEBhetn '

i ncor poér"%t nh%é}{ei?#obyer%@g gﬁ%gﬁ b%’osAiI?i orrzlteyd i%h“_t he c%ﬁ%%g%ndcﬁg%rg 64 of
t he ¢ ovgrides 8% tekpnd i foma thoppend 28d - to sdgbiF2maintain dhey peppet en Sy congralz4.
Oring 72 en e nd,.seal s,agai,pst t n u v 2006

i nt egr a%'awgf’l?%gOO%\/\ﬁlgndi%egsepgﬁpet2270T|}1€esg1q§§ 2’2 ) erégﬁe%t ?egérédpl)r%fl%?&7%; %ilsés es
poppet cbthprawal itbtweenthopgeptBarid thersrap ding Y 6sddch Bauitablypfiedan bynap smmp ri ng

76. \Wen ass | ed .t he poppet 70..0:.ri 72, spring 74 and sna 76
are pos???‘@n@gb%t Bhoyn g’h ei77n Ef%‘lﬁ"@“‘g’?mﬁ%@Bgtp}Fé% c/‘3(fr)‘tr"“'a]i %pegt%%nw(ﬂga
cl osed wEivgh ANGvARS pdsk@ off Mufd igtertBe Bippi8 11 Dat theldaurlisgense head 24 has not

yet fully 5 engaged the druminsert 22, Details of the, poppet 70 are
i |1 dstrated s ‘%ﬂ‘@d‘i‘ség 23, anghot, nfiighres 3 pichS. ARPRSES SRRl IE%‘?{EWE e%“ﬁﬁg%eal i ng

secti on; R0 @) TheaSENhE 20068 h eh@2nRk AREcHARP L0 thk ddnhsdts ANBe BRid ncl udes

fluid dispense conduit 52 in the dispense head 24. A plurality of annular recirculation

conduits 132 connect to the recirculation conduit 50 of the dispense head 24. A plurality of

vent conduits 136 connect to the vent conduit 54 of the dispense head 24. Sealing surfaces

0 are positioned intenmediate each of the conduits in the drum insert for sealingly engaging

with o-rings 138 as illustrated in Figures 3, 5, and 6. The down tube nipple 112 may have

inwardly extending nubs 150 which facilitate engagement of the ring shaped engagement

portion 88 of the poppet. The down tube 32 also has a plurality of key sections 160 which

assure connection to a proper dispense head 24 by way of corresponding key sections 164 on

5  akey section member 166 which is attached to the body of the dispense head 24. Further a

nut 180 is rotatably engaged to drum insert 22 to provide for secure attachment of the
dispense head 24 to the drum insert 22.

Referring to Figures 1 and 7, a foam reduction member 192 is illustrated. Foam

reduction member 192 attaches to and around the down tube 32 of the drum insert 22. The

0  foam reduction member 192 includes wall portion 205, a funnel portion 208, and a discharge

portion 210. The wall portion 205 and funnel portion 208 define a foam reduction chamber

212 which has vents 216 positioned therein. The foam reduction member 192 recetves

recirculation fluid from the recirculation conduit 52 through the dispense head 24 and then

through the drum insert 22. The recirculated fluid wiil often




an engagenent portion 88 configured as a ring. Support nenbers 90 extend
fromthe engagenent portion to the central portion 8 of
gui de nmenbers 94, and a central 0 guide 95 extend fron1the second end 96 to
slidably maintain the poppet in the central chanber 64 of the dispense
head 24. The spring 74 engages second end 96 and .is conpressed between the
poppet 20 and the snap:ring 76 which is suitably fixed in a snap ring
groove 102 best shown in Figure 7 Significantly the poppet has a central

open are whi ch al l.ows the ssa f, qu d.into the-nipple 112 of the
P o T e ahEin Hainihs Rrtetiit iR bbreranen Qi it 2 B anaedetBhor {

ni ppl e 1lembécivzashRBsihe viRvRY 6f e rebiGulgiin M hia$8a blldds fop AfcRurgLstithal fluid
flow conduyit 130 that connects to the main fluid dispense conduit 52 in

the di spefiéd arpmg they down Sy 32 whish provadesia settlipg sffeet e dhg eircwlasedifinids 132
connect tphd fgmIBGIckieH heﬁﬂb@mm%%&ngé%efwmaen% &RE aﬁ@@%ezu“zso%

plurality of vent conduits 136 connect to the vent 54 of
dlsped%e‘ﬁed@WQﬂ$e§é£MFﬁﬁby@ﬁﬁa@egiwdére posi ti oned |nterned|ate each of

th dui t th i 138

e condults 1 n e e, hhoReRl Bl IAGLIG: U BeSogh g 18 2

i nwar dl y mthMdgngmmugsﬂﬁﬁﬁmmhihhwmd@ﬂkuh@n@pengmqgnennydbw@hbwhnngxshaped
t t 88 .of t Th 3 h lit

of ey sereieBaRE o By T BRRRR AR O NP oR Lp Bt head 24

by way OfﬂLﬁ@WaeﬁﬁGdStE'l digchiRid $R6 theoMEmLEN oM the Ard6e Yns&e CLite the ®P1dE thel 66
which is attached to the body of the di spense head 24. Further a nut 180

is royhtd5W§ ﬁﬁé@%ﬁ‘ e §PRd% nsert 22 to provi de for secure attachnent of

the dispense head12ds iR ikt bsisBSHHthe Ave BB BHE (Elﬂnﬁoﬁerﬁé GMIcRSnaly and 7,
a foamreduction nmenber 192 is illustrated. Foam reduction nenber "192

at t aches hegtiized indsndrally e dispense heasis o3 Flusk refuxn hgadsmBFon sherpurposes afbis 0 f oam
reductio nel portion 208, and a
ISR SR AIE S IR AL ot i, P

di schar ge _ unnel portion 208 define a
f oam r educti on chaﬁbemnm@ﬁznwhnmhlhasbwembghalﬁlp@@x&n@ﬂkdbnnemahmn The

f oam red Y reyl fr m

reC|r%ﬁlg§%%ﬁH% E%ﬁg é§§¥h oudhgf gls%%%s%FEmﬂﬁtgﬂe%hd h“atﬂ?ough t he

drum i nsalitstidted dihleodireenits chdwdd et édnmddredn inl albfreguects ak2illhevratiae Yand 2046
restrictive, reference being made to the appended claims rather than to the foregoing

description to indicate the scope of the invention.



begin foam ng before it contacts the remaining fluid in the drum 20. The
foam reduction nenber 192 reduces the velocity of th fluid
and allows for discharge of the fluid around the down tube 32 which

provi des a settling effect to the recirculated fluid. The foamreduction
menber 192 has prongs 230 which may engage above a bead 250 on 5 the down
tube 32 forned by a Purebond wel d. The foam reduction chanber 212 all ows
gas to gepmviste fromthe foamand to discharge through the vents 216 while
the liquid portion generally flows down in a settled, |amnar_ type flow.
Thi s prbventd dsnsBicehead osnlianed {o SOPRIRIICA 4TI TasHe i disksnse ihead firied was
directHﬁhg&ﬁﬁggﬂgggp&?&gw&ﬁgog H&hgO fromthe druminsert 22 to the top of
the 10 level of the tluid in the drum20. Thus the invention consists of

t he above des®ringhed Gosrbonkaving wpeRPEtmay be utilized individually in

di spense hquﬁ g{e{ﬁﬂg return heads. For the purposes of this application
fluid return heads arevtincluded in the term di spense heads. The present

i nvention may be acmipxstipsl dngagerieat perplet withegnfapemseniial hreatand i phoapgiofi ng
fromthe spir%% ofﬁgﬁ¥ q; t he %ﬁse@%ial attributes thereof. Therefore, the
i 11 ustrat ed BRHSEPIEATLSRSUPRITERS S FRPWREFSY FORI%Y | respects as
illustrative and apdiralityeftfluidflow @assegdverye aftendiss Bgwsadhe topdoRtmappended

clains rather thap to the faqregoin description to indicate the scope of
t he inventi dAPr! uj%wwlcaégéém&%%h“ T‘cﬂ“fﬂﬁéf?éhse head configured to

couple to a dr umaigh&8iisy of HilShapkd BEAS PehPBA dised| BRCHingWhhpBN dnb¥aeRent
fl uoropol yner and conprising: a main fluid flow |ine having a poppet; the
poppet havi mgrien; iy shaped engagenent portion with an open central area

and a plur alyickeiffine AR is° PORRcd B B8NS ARG WRGNE RewRNASICHRT o

portion; a plurality ow passageways extendi ng between the
suppor tpreradberwaint uig rdspente fathway thomehrthe apeogentiat otgheft tetring dppet cent r al

area, engagement portion thereby providing increased flow rate.

2. The dispense head of claim 1, in which the nipple of the drum insert comprises a
plurality of nubs protruding into z central fluid chamber whereby the poppet is opened as the

~ dispense head is inserted into the drum insert and substantially free fluid flow is achieved.

3. The dispense head of claim 1, further comprising a foaming reduction member to

reduce foaming of fluid returning to the drum.

4, The dispense head of claim 3, in which the foaming reduction member comprises a
chamber having vents whereby gas is separated from the foam and the gas 1s vented from the
chamber and a liquid flows out of the chamber, the liquid flow surrounding a downtube in a

substantially laminar flow.

5. The dispense head of claim 1, further comprising a seal verification conduit in fluid
communication with a space intermediate two seals at a junction between the dispense head

and the drum insert.

6. The dispense head of claim 1, further comprising a recirculation fluid conduit
whereby fluid may be recirculated back into the drum through the dispense head without the

need for an additional opening in the drum.




a plurality of fin shaped gui de nenbers distal the rin haged e enment
portion; and wherein the poppet is positioned to conf r&i’%—ﬁ%ﬁ%n t he
druminsert and to provide a main fluid di spense pathway through the open
central area of the ring shaped engagenent portion thereby providing
increased flowrate. 2. The dispense head of claim11, in which the nipple
of the druminsert conprises a plurality of nubs protruding into a central

flui d cRanbefhardspaisy hehd of byt 1,i Sribgermetpramgt herendceplan sehdnebgdgassis
i nserted,int,q the dr insert and substant.ially free.fluid. flow.is
o ov o o Ahd ey D HE R 16! o BHBRRAR 1o bpink SBlnimt Sl Wit g

reduct i dmmenber to reduce foamng of fluid returning to the drum 4. The
di spense head of claim3, in which the foam ng reduction nmenber conprises a
chanber having vents whereby gas is separated fromthe foamand the gas is
vent ed §rom A Q&persbaydaen cafighisind:i quid fl ows out of the chanber, the liquid
fl ow surrounding a downtube in a substantially lamnar flow 5. The

di spense heatdigiensg hgadpattachable fpdrupgpssrigadgum; seal verification conduit in
fluid  GoWHRMDincat hRfhgd amul%oﬁ{feﬁ,gingwﬂ&ﬂ Btfont gﬂhérgmarﬁfa fppinct! on

bet ween the di spense head and ruminsert. e di spenSe head of
claim1, furhdakp&REMEIShAShLa HRS itfufdiidldn@cdiladitdn SRRPE hmuNRRleR¥af | Ui d
may be recircul aged back intggathe (ljlrurrl?% hroagh thré di spenlglé hee?g V\Ifltl{ hout
the nelbedpwntubg apdidi ti onal opening in the drum 7 12 January, 2006 7. The
di spense head of claim1, further conprising a vent conduit whereby gas is
al | oned to erfoppetdpratadda the firpidluigd dispanse comdpidribap@ppiotomprisi@eyi ng vol une of

fluid within the, gfdl84 %eﬁ]g NSEmBY%Sif i : S head
attachable to a c?r urﬁji nagertcﬁ‘g a %r umm t he re{ti%grénnl gé{gﬁa@i)ﬂg’ gl%g%%nt ube
ext endi ng t chaned engagowentonernber chanedtedte aphiralitnbppipport teenbeiss hesspponead
having a fi rrI?(:trlﬂIe;’Sulhaqir%I & fs)l?lpa?l?y c?fof?uqéj h%w'pgssglgé%a%s %)?t%gé ﬁlae;’ébgtr\]ve\é\fl Eurlld n

communication with an open central area of the ring shaped engagement member,

wherein the fluid flow passageways and the open central area provide a main flnid
pathway through the poppet; and
a plurality of fin shaped guide members distal the ring shaped engagement member to

slidably guide the poppet through the dispense conduit.

9. The dispense system of claim 8 further compnising a foaming reduction member in
flutd communication with the interior of the drum and with the second recirculating fluid

conduit.

10.  The dispense system of claim 9, in which the foaming reduction member comprises a
chamber having vents whereby gas is separated from the foam and discharged from the
chamber and a liquid flows out of the chamber in a substantially laminar flow positioned in

the second conduit.

11, The dispense system of claim 8, in which & seating portion of the drum insert
comprises a plurality of nubs protruding into a central fluid chamber whereby the poppet is
opened as the dispense head is inserted into the drum insert and substantially free fluid flow

is achieved.



t he downt ube; and a poppet located in the first fluid_di spense uit, the
poppet conprising a ring shaped engagenent menber adaégégﬁpﬁﬂgﬁéﬁgg t he

ni pple, the ring shaped engagenent nmenber connected to a plurality of
support nenbers, the support nenbers having a plurality of fluid flow
passageways extending therebetween and in comunication with an open

central area of the ring shaped engagenent nenber, wherein the fluid flow
passageways and the open central area provide a main fluid pathway through

t he poppget; .and.a pluralit f. f haped gqui de nmbers.distal. the.ring
shaped gag@%%?peﬁﬁﬂgfmt ¢ aé'f’igld 'ﬁﬁ\fr g‘lﬁ%%"}gﬁesegg‘ﬁﬁzlfa‘f%‘i?ﬂgwt ’t“t@”‘éi spense
condui tconfunit¥tiof] ivahenSfacs ysdraitdiate Wloadenls &t h junchier baaapt i digeaseliRadi ng
reductiog genben in fluid communication with the interior of the drum and
with tdBeHHE P rculating fluid conduit. 10. The di spense system of
claim9, in which the foam ng reduction nmenber conprises a chanber having
vents whereby gas is separated fromthe foam and di scharged fromthe
chamberizand Ehel digpdnst bys0is ofWaif 8.t the FppabRFhércanssaRt ankilalel Yodigdr nar
flow positioned in  the second conduit. 11. The di spense system of claim 8,
i n whi dRteEmediate ithey TpartheRpd erZagemBend ruembes sat the tysefsfin shppadaguids) of
nubs pr } i : : l gﬁﬁﬁ LGS t he poppet is opened
as theIﬁ%&%gﬁggmhﬂggm?gg%ﬂég?%ggh#%ggﬁﬁhe d@%ﬁ]i#§£§f and substantially
free fluid flow is achieved. 8 12 January, 2006 12. The di spense system of
claim8, further conprising a seal verification conduit in fluid

communi cation with a space internediate two seals at a junction between the
di spense head and the druminsert. 13. The di spense systemof claim8, the
poppet further conprising a sealing portion intermediate the ring shaped
engagenent nenber and the plurality of fin shaped guide nenbers to
substantially seal off fluid flow when the poppet is closed.
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8A 12 January, 2006 14. The dispense systemof claim8, the pop b further
conprising neans for biasing the poppet toward a cloégdkﬁﬁgﬂﬂkgﬁ—éuch t hat
the poppet is opened by the act of inserting the dispense head into the
druminsert and closed by the act of renoving the dispense head from the
druminsert. 15. The di spense systemof claim8, the dispense head further

conprising a second recirculating fluid conduit in fluid commnication

Wi th angnt glgie%srp?{!'espﬁelqrdf@lan%% 1 Fo rgteeﬂﬁnaec&aﬁts g]rgéanglftﬁ'lms%] hoe

di spense he er “conprising a vent conduit connunlcatlon
Wi th t lpeppetttewpidra elbsadhpostiomnsuch 7hat The peitpsh énerened, by élm et of liegerting, the he

di spe it ggs?é%ea&' rrhg' file c&mﬁgeﬁl g ¢ (g t%g tl{eva%{ bf te %]H thé: & %egx%é héag liln? ween

conmuni AL on W t space i°nter med WO sea i on

t he di spedse ihead and the druntlnsert. 18. A poppet valve for use in a

di spense head configured to couple to a druminsert, the dispense head
formed primarily of fluoropolynmer, the druminsert conprising a nipple

havi ng 15a pliteadikpgepise0bystemvarf Blaime 8} eedidisgknsdi hsad RlitheP @PRGEisiBOMPEdcEHdI]: A
ring shaped engagenent nmenber adapted.to engage the |nwardly extending nubs
of thée‘HiCBBF‘ég flgidcendyit g ﬂpeﬂtqrwﬁutlaaf@ab@f%tmtgpw IBe™BY £ " f 1 uid f1 ow when
the poppet is closed; a pIurallty of fin shaped nenbers distal the ring
shaped engagenent nenber; lurali of support nenbers connecting the
engagertént rgfemd@pense svaienyéa am, t tpoci/lmeew hegd derthien eomprivpgn veriifordiht ar ea; a

bl ur al iy Bfcofdl-fhalib W RARSAGRBAYARDGRYEEN the pl urality of support

menbe communi cating w e open central area of the poppet and
adapted to provide a fluid flow pathway through the poppet when the

poppet ;,and s for b|a5| he poppe tomard osed position such that
Py oot e Bl iaR, Paehily Lolcuistedf ad iR ploRing 8riedl hoer
and selvkrifitatisg dotidigtrintfhied ebinspedmisgionesicth a sgce anaediafertoo skdle ald juhttigiser t .

pg-rttrgﬁ’ &ﬁg téi?gpegse T zil'n%the mvlhhljnggtrtthe engagenent mnenber, the sealing

18. A poppet valve for use in a dispense head configured to couple to a drum insert, the
dispense head formed primarily of fluoropolymer, the drum insert comprising a nipple having
a plurality of inwardly extending nubs, the poppet comprising:

a ring shaped engagement member adapted to engage the inwardly extending nubs of
the nipple;

a sealing portion to substantially seal off fluid flow when the poppet is closed;

a plurality of fin shaped members distal the ring shaped engagement member;

a plurality of support members connecting the engagement member to the sealing
portion to define an open central area;

a plurality of fluid flow passageways between the plurality of support members and
communicating with the open central area of the poppet and adapted to provide a fluid flow
pathway through the poppet when the poppet; and

means for biasing the poppet toward a closed position such that the poppet is opened
when the dispense head is secured to the drum insert and self closed when the dispense head

is removed from the drum insert.

19. The poppet of claim 18, in which the engagement member, the sealing portion and the
support members define an open central area that allows for a substantially free flow of fluid

through the poppet into the dispense head when the poppet is in an open position



support nenbers define an open central area that alloig for a sggﬁgantially
free flow of fluid through the poppet into the disp t he
poppet is in an open position 9 12 January, 2006 20. The poppet of claim
18, in which the biasing neans conprises a plastic spring. 21. A nethod of
recirculating liquid to a drumthrough a di spense head, the nethod
conprising the steps of: 9A 12 January, 2006 inserting a druminsert into a
drum and the di spense head into the druminsert, the druminsert
conprising a nipple; including, in the dispense head, a main fluid conduit,
a reciré%l at Thmprgnpgs of céadmd§i m vdreh thy biasing reespgicAmprisehH plasticrigringt o the main
fluid conduit a poppet, the poppet conprising a ring shaped engagenent
menber adapted to engage the nipple, a sealing portion, a plurality of

support 21.m3”R%éth@@W%&i%cﬂ&tihé‘%lqﬁﬂ?ﬁﬁ@% HRER 2 4i9pdnbe nSRA!h cheBgl | ON

and having a plurality of axial fluid flow paSsageways therebetween, a

pl ur al i egmpstsinfg the stapspefd gui de nmenbers to guide the poppet through the main
fluid conduit, and neans for biasing the poppet toward a closed position
such that the poppet is opened by the act of inserting the dispense head
into the drum insert; and venting gas into and out of the drumvia the
vent conduit to conpensate for the displacenent of liquid in the drum 22.
The net hod of claim 21, further conprising the step of interposing a
foam ng reduction nenber between the di spense head and the drumi nsert.

23. The nmethod of claim 21, further conprising the step of including, in
the di spense head, a seal verification conduit in fluid conmunication with
a space internediate two seals at a junction between the di spense head and
the druminsert. 24. The nmethod of claim 21, further conprising the step of
openi ng the poppet by engaging the dispense head to the druminsert and
confronting the engagenent nmenber with

9A



the nipple thereby overcom ng the biasing force of a Br'n and2 ning the
poppet. 25. The method of claim 21, further conprisin ‘Mcti ng

fluid out of the drum via the main fluid conduit and returning fluid to
the drumvia the recirculation fluid conduit 26. "A di spense head confi gured
to couple to a druminsert, the dispense head formed primarily of

fl uoropol ynmer and conprising: a nmain fluid flow |line having a poppet; the
poppet conprinsdriigy ARWARS ifigRit iRoasifith AMEthBARPRAsc! 1A Ko ahE UAHKE thsB@SihL i ON
such that the poppet is.opened by the act of inserting the dispense head
into th@'“ﬂ'r‘ﬂf'ﬁ‘ﬁ‘r?%’l“t“,ngémﬁﬁ?ﬁ culation fluid conduit; a vent conduit; and 10

12 January, i30Q8ing iHhend nE@E@dﬁ,tdBQinrfﬁﬁ@\%ndhﬁ,J#eeﬁﬁl]ﬁm E&ld:RnM th the

recirculation flurd conduit to reduce foamng of fluid returning to the
drum 2Fventpendditspense head of claim 26, in which the foam ng reduction

menber conpr;i . I | S: - omthe

foam and t héh%g%]gﬁg m\clgﬁpgﬁﬁfdrﬂl %#ﬁgﬂgﬁﬂiﬁ%r ei%)ép%aﬁ%ld(fws%gﬁa%% 8%8{“{ of the
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flow 28. The dispens ead of claim i n.which. the.foam ng, reduction

renber “DEMET soleRBEEGr PRRkeRty i Gl e pfifion R bERE: BRFIEY Shie

di spensaididmill Mdw phahFand§s tHehbetpepRatplinaliiynd fin shap@d gRNacmeRgagaigNt

portion, with an ope centtlial area anpd a plurality of axial support nenbers

suppor t 'Ry Qoﬁﬁ%tahé?f@géﬂen’é‘ﬁ? W cendyH- agdmeags \K?Hl bc‘,‘h““igp@e RPRRSE ©6rd 8 Rloseh um

i nsert eRMdhisE@Sha R popdki i ¥p&led BY B RF Ot ihitghiiOhe URp&sB heRNhloThe dfubi 0

tho dr GRTREETT and Substantial |y free fluid flowis achieved 30. The
e dr an : :
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bet weerdisphsenienipé igeidhetid dramd t he druminsert. 31. A nethod of reducing

foami ng while recirculating liquid to a drumthrough a dispense

22,  The method of claim 21, further comprising the step of interposing a foaming

reduction member between the dispense head and the drum insert.

23, The method of claim 21, further comprising the step of including, in the dispense
head, a seal verification conduit in fluid communication with a space intermediate two seals

at a junction between the dispense head and the drum insert.

24.  The method of claim 21, further comprising the step of opening the poppet by
engaging the dispense head to the drum insert and confronting the engagement member with

the nipple thereby overcoming the biasing force of a spring and opening the poppet.

25.  The method of claim 21, further comprising the step directing fluid out of the drum

via the main fluid conduit and retuming fluid to the drum via the recirculation fluid conduit

26. A dispense head configured to couple to a drum insert, the dispense head formed
primarily of fluoropolymer and comprising:

a main fluid flow line having a poppet;

the poppet comprising means for biasing the poppet toward a closed position such that
the poppel is opened by the act of inserting the dispense head into the drum insert;

a recirculation fluid conduit;

a vent conduit; and

10




head, the method conprising the steps of. inserting a &rEn1inse£b Lnto a
drun1and the di spense head into the druminsert,; in

di spense head, a main fluid conduit, a recirculation fluid conduit and a
vent conduit; inserting into the main fluid conduit a poppet, the poppet
conprising a plurality of axial support nenbers connected to a ring shaped
engagenent nenber to forma plurality of axial fluid fl ow passageways and

ahcent ral fl uiiﬁarflin@Wealﬁ(ﬁ@alt MethBé& ni ﬂ@iﬂa:é)frﬂrﬂuiudcefti:coﬁ%%lb rtwg&i&ﬁlgﬁomafaet when
t he poppet i n an_opene osition, and neans for biasing the poppet
toward &% dd’l“d%é%“p%@?’f”?’lﬁrf) éﬁ'&“’!‘ﬁ%}?g% {be AB¥bet i s opened by the act of

I nserting the dispense head into the druminsert; interposing a foam ng
reduction menber_in fluid communication with the recirculation fluid

condui t 2Bet m%b%diﬁmwhweq@éaim?éd irpyhich fiee fpemning redestion mnbevethnis;s gas into
d out . te f t
and out .pinghe \Qﬁg’{?&n‘@ @hér@ﬁy anu 91‘3@‘(1 {%og%ﬁgggﬁﬁ%ﬂéﬂu te%a% 8{ E@ Qs acerren

of liquid in the drum he™ ne

f urt her cleorhsr prd h@qmﬂélos%tseaplt of thie rwbtrubhrmyse lignidt fivey dirspmiing a dwaxthbean aeal
verific bisﬂﬂuzﬁﬁﬂg%% n fluid conmunication with a space intermnmedi ate two
seals at a jurc etween the di spense head and the druminsert. 33. The

nmet hod of claim 31, further corrprl sing the step of opening the poppet by

engagi ng,th ense, hea e.druminsert and confronting the
engagengfﬂ ?Fb@?peﬂ)?et hea é’qﬁ} ‘c“h‘é'i“é'bﬁ}’eof%m%rf?%“%@%@%FQ@H%? ge of

t he bi asylingrite phgionasd ﬁ)aﬁﬂmgoﬁpﬁ poppet. 34. The nethod of claim 31,
further conprising the step of directing fluid out of the drum via the

main fluid conduit and returning fluid to the drumvia the recircul ation

fluid cemnduifhe cﬁ%n!iehﬁeaﬁ%@maﬂﬁ 26S i Gob R hiH ?ir ing3Ra ‘:-Ehe%gg% X5 n@oertlgg ag ‘ gf

claim1l1, the poppet further conprising a con por I on
t he operfb anppegl ceptrd arqa@nd larpé-lralltf/ bﬁmalfsumwrt rhcmugh stpipertoigehe @gagenaint ar ea

and outy, rg&?t,gd w»@ﬂ,ui Yhe IP,glﬁ%k%efAram RATCAIRIRLS, R0 TR B SRENSE, System

of clal_m pet fu &r "conprisin
into a central ﬂmd chamber whereby the poppet is opened as the dispense head is inserted

into the drum insert and substantially free fluid flow is achieved.

30.  The dispense head of claim 26, further comprising a seal verification conduit in fluid
communication with a space intermediate two seals at a junction between the dispense head
and the drum insert.
31. A method of reducing foaming while recirculating liquid to a drum through a dispense
head, the method comprising the steps of:

inserting a drum insert into a drum and the dispense head into the drum insert,;

including, in the dispense head, a main fluid conduit, 2 recirculation fluid conduit and
a vent conduit;

inserting into the main fluid conduit a poppet, the poppet comprising a plurality of
axial support members connected to a ring shaped engagement member to form a plurality of
axial fluid flow passageways and a central fluid flow area to facilitate fluid flow through the
poppet when the poppet is in an opened position, and means for biasing the poppet toward a
closed position such that the poppet is opened by the act of inserting the dispense head into
the drum insert;

interposing a foaming reduction member in fluid communication with the

recirculation fluid conduit between the dispense head and the drum insert; and

venting gas into and out of the drum via the vent conduit to compensate for the displacement

of liquid tn the drum.
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extending into the open central area to direct fluid flow throu hothe open
central area and out the plurality of fluid flom/pasé&g&ﬂﬂ#&ﬂhgﬁLﬁﬁhe

poppet of claim 18, further conprising a conical nenber extending into the

open central
poppet and out the fluid fl ow passageways. _
di spense head configured to couple to a druminsert, the dispense head

Bomr 1k fusthod of SyRL AL Bt ol O oHBer! HORBREA GecHabe ¢ he

f or med
poppet

area and adapted to further direct fluid flow through the
38. A poppet valve for use in a

t he

ni ppl e; haadph 4ealViefification cbfdusthiaREAd BBIRAHRattinSE Ak ashRelihREnSNAPR, &Afagement

menber ;

a plurality of support nenbers connected to the ring shaped

engageméi JURglipsdetvech dhe disnspesyheadandhibe drameinset.ng a plurality of axial fluid
fl ow passageways in fluid communication wth an open central area of the

poppet ; 3and Zhe omitioal ofrelirer31exuehdi cugngriding thbest@pen opaithg ahe poSRt dpd

adapted to fu h the flurd fl ow passageways.
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r direct. fluid flow throu
engaging rtltlehgllépegilse ead to the (!lrum msert anlgl congontmg the engagement member with

a nipple thereby overcoming the biasing force of the biasing means and opening the poppet.

34.  The method of clajm 31, further comprising the step of directing fluid out of the drum
via the main fluid conduit and returning fluid to the drum via the recirculation fluid conduit

and the foaming reduction member.

35.  The dispense head of claim I, the poppet further comprising a conical portion
extending into the open central area to direct fluid flow through the open central area and out

the plurality of flmd flow passageways.

36.  The dispense system of claim 8, the poppet further comprising a conical member
extending into the open central area to direct fluid flow through the open central area and out

the plurality of fluid flow passageways.

37.  The poppet of claim 18, further comprising a conical member extending into the open
central area and adapted to further direct fluid flow through the poppet and out the fluid flow

passageways.

38. A poppet valve for use in a dispense head configured to couple to a drum insert, the
dispense head formed primarily of fluoropolymer, the dram insert comprising a nipple, the

poppet comprising:
a ring shaped engagement member adapted to engage the nipple;
a plurality of fin shaped members distal the ring shaped engagement member;

a plurality of support members connected to the ring shaped engagement member, the
support members defining a plurality of axial fluid flow passageways in fluid communication

with an open central area of the poppet; and

a conical member extending into the open central area and adapted to further direct

fluid flow through the fluid flow passageways.
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