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VERI FI CATI ON AND LOW FOAM RETURN LINE 5 This application clains benefit of
U. S. Provig @naéssfppl i cation 60/305,061, filed July 12, 3Q@%hysosardo
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This invention relates to fittings, nore particularly, the invention
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Fl uor opol yners have been found to be suitable for use in these
environnments. The tubing 20 is commonly forned of PFA the fittings, valve
conponent s and di spense heads nmielboftHedht@dioaf conponents such as PFA and
PTFE, and ot her fluoropolymers., Containers for handling these liquids are
typically plastic diigsveiongglatss taifiiingsy morg ppdcyletnyhe iwesiiemrelaes ohown
in U:S. 04 ' i £ ' 10 NCc., a
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di spense fluglsds 25 suitable for use with these druns are illustrated in U S.
Pat ent 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 drunBcrblndcIINERVREG | Y. have a bung opening
with a druminsert that includes a down hole tubing portion connecting to
an upward and concdnt mdostneppuch as3Gemimindsctoe frotessing, tphemimeagticahdarslr um

insert for shipnent.or storage of the .drum A dispense.head such.as those
desor? bednamisgbrmanElEdihER el eV T COHaTR A T EH FRTH LHAES Afovay
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containers and dispensing systems of high reliability and integrity. The connections,

tubing, and fittings for handling these fluids 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

handling 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.



WO 03/ 006359 PCT/ US02/ 22170 In certain applications it is desirable to
automatically cutoff the flowin the main fluid passageway through the
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bung. The seal” verifi‘cation feature constitutes a fitting on eS I spense
head 19 haSuck egnnasvngement averke seadl vicaldndcallyetithoegh duj poked adl cemtgd sedhe need

to have nul t.i pl. assage ..n, the.dispense head limts the room
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be | ess than ideal ThQiidpandeemeadapivl édivehidtally hage b Vehfd hatbwiny dissiadased
needs to be recirculated to the drum This is conventionally acconplished
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drum has a recirculation I'ine, an anti-foam ng Trechani sm woul'd be 8 pful.
passageways in 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 return flow line that discharges

2



30 Summary of the Invention A fluid dispensing systemincludes a drumw th
a bung, a druminsert that includes a downtube that inserts into the bung,
and a di swoenseodisad t hat couples with the downtube and hasTarsharied
functional features over known di spense heads. In a preferred enbodinent,
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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.



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 we oaopssspecti ve view of a fluid di spensing syst eeTiusozzaor dance
with the invention. 30 Figure 3 is an expl oded view of the di spense head of
Figure 1. Figure 4Fig8re® is@uridsactidraiwizhv dthibe disppasseadendigafe Figonat 1.
Figure 5 is a_cross sectiqgnal view of the dispense head of Figure 1 taken

at | i ne Bres-3pf Figygs 4 shpvang theslspense hpad giiached i thg dsapanssited from a drum
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di spense héaflFgutaéhed to the druminsert. Figure 7 is a cross sectional

view qQf the dispense head of Figure_.l taken at 6-6 of Figure 4. 5 Figure 8
‘s a glan view of tHEARAPHISAEY Sk IpRarhewniy Bersprcay g i Kigare 3. Fi gur e
9 is an elevational pghRWok & %%Bﬁ&ndlnvi%(ifcgfdﬁgﬁ}gpe‘f"'ihhaéc!af‘danbé“(ﬁﬂ{ R4
Figure 10 is a perspective view of the poppet. Figure 11 is a cross
sect i onalinvénégnof the top portion of the di spense head 10 taken at line
11-11 of Figure 6. §bta%led DescrLgtion qé Prefegred Enbodi ments Referring
to Figures 1 and 2,F8%% 10152 BFEReEHe VIR ol PEPREE| ustrated and general Iy
i ncl udes a drum 20, Figuunk iang6dst seéona® RibvR o it A6H pertidgast tRé disp&ie fean 20
is 15 conventionally made of nmultiple |layers of polyethylene formed in a
bl owlRol drkrgy abdiseddsl! aEdigwhe pur poses of this application the term
di spense heads shall be considered to include fluid return heads. The drum
I nsert includes a bung attachnment portion 30 and a down tube 32.

Detailed Description of Preferred Embodiments

Referring 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 process.
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 plastié spring 74. O-ring 72 engages and seals against the poppet 70 and
4



Referring to Figures 3, 4, 5 6, and 7, details of the dispense head and
druminsert are 20 illustrated. The di spense head conprises a body portion
40 conpriwong/oedssupper section 42 and a | ower section 44. pAaTaisar/z2diray of
fittings 46 are positioned at the top of the upper section 42 and utilize
convent i @RadraCRANS0WIRAShSHIPPER fslcRised.eh(akic SRHIERITiNRS pbet 7atdwatment of
tubing, preferably PFA tubing, to the dispense head. The fittings provide
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the | owe 651@%195%%@11 SPASTBPH SO, S%GOﬁgH&dﬁ,a Hh@ gurmoats@r:@\’%rﬁ %.%nf‘g‘t%.
Oring 7 HRO&ER ' t 4
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| ace b sn ring 7 en,. assenpl t oppet . 70 o-ring 7 sprin
s and sl oAy ohthef 4 pbltigRa tred pas e RBRRE 14 dtisger seeattFens §6 of
70 is sheyworhpredsed befiRin SR IpPEt FP&id! the BndpTidd ToNEIcR id dhithbigtfixeden Bissdpense
head 24 has not yet fully engaged the. gr uminsert 22. Details of the
poppet 7@ingrgsopyd LA best sipwminiguices Sigatipanty thproppetrhag g ceptraleopnes eep
around t seal. ect i 80 . . ' .0f .the poppet. A
first eng%é?@l lld}l%ﬁ)l})& etglgg%@%ﬁgoe{g@ﬁ%wo %%;}{‘HS@%I%E’%@%@{%%%S%S aprgoﬁg.
Suppast nmenbers 90 Ehetdnd indefi®@D, hdhshopigadagmsd 3 pad 8, suppdits dipysie ¢ @D twhidh

portion 82. A plurality of gujde nenbers 94, 10 d a central guide 95
extend f it EpYadbndlndrugeinget 71 hast Spnial fiditlovs tRadpE .&5@@«'3 (FOnRYeES
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recirculation conduits 132 connect to the recirculation conduit 50 of the dispense head 24.

A plurality of vent conduits 136 connect to the Veﬁt conduit 54 of the dispense head 24.

20  Sealing surfaces are positioned intermediate 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

25  corresponding key sections 164 on a key 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

30  22. The 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 receives recirculation fluid from the recirculation conduit 52 through the

dispense head 24 and then through the drum insert 22. The recirculated fluid will often
5



i s 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 hawoa3wedssr al open area 106 which all ows the passage/ush2/2idimé d i nto
the nipple 112 of the druminsert. 15 The druminsert 22, as shown in

Fi gur es Degidfolmisgipgore i$ contps thelriddaiting fuideixttea dsinupovamet YoanT Rludfiorm
insert 22, has a central fluid flow conduit 130 that connects to the main
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condui t 5SPhedamheduitmpensmbird@d had prai@s 386 Iwiich siay kages aboee posdid 2 5ned

i nternediate each o he conduyits in the druminsert for sealingly
engagi%‘relg tﬁfﬁ?}%?%ergg?sg%ﬁ%a Ieﬁ%licf‘éf]gd in Figures 3, 5, and 6. The down
tube nipple 112 nMayhd'RuB) leBNROHCHaBYEEND NDWALRAS to- 2Pl £EmTBE Fddnt Qﬁl_cﬁe

engagenent of the ring shaped engagenent portion 88 of the poppet.
down t ubgo3fischhrgs theeigh the yentsizlg whilkéhe ligwdtpontien gG&@rallyi fowadewnen a

connecti qn roper dispense head 24 b f. 25 corres di ng ke
sections ngi?gb%nﬁn?eﬁpesﬂ%% SRREES ﬁ%’@r‘%/\ﬂ%rl\@ﬁeﬁéoé"f W&f é@'ﬁ‘gg? RE® erﬁdﬁy of
the di spehse wigalireddy disdhdrB&l info tHet drdB020 SrobP iRt BiYin§RPO2® €8l tHeQof Idfithd NSert
2 to provide for secure attachnent of the dispense head 24 to the drum

i nserl) 2deveRef therflyid in hedrgueBs 1 and 7, a foamreduction menber 192 is
illustrated. Foam L ; r: 19 e nd._around t he down
tube 32 of the dr un;f }lﬁﬁg g% in%%tg&’zn%%mfﬁeosztg%%?&é ueg%rl%gﬁ cﬁg’l%%?nqﬁ‘g 10&1‘87%%5
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wal | portio 2,05rﬂamgl funnel portion 208 define a foam_ reduction chanber
212 whi cHPRAUPEHtWd sefemdisadsarginsided &t bedermrdigpasaisadeduct i on  menber 192
recei ves recircul at+ j i t:l.o (o) i . t he
di spense head 24 an%@ﬁlfgh&{t hrrl‘f)e{ijlfglﬁﬁ:[ﬂ% %‘?Eiﬁ]{bﬁgggrl%l (%& iﬂ;‘%&gﬁ'ﬁ%eigﬁ?% E‘flglt%gg
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contacts .t,he r i ni fluid Ln.the dcum 20. The foam reduction nber 192
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engage apiss@ipiiopde indicpte thg scope of the invention.



5 the down tube 32 fornmed by a Purebond wel d. The foam reduction chanber
212 allows gas to separate fromthe foamand to discharge through the
vents 216watloessshe |iquid portion generally flows down i RCa/ussyeiilred,

| am nar type flow. This prevents a nore turbulent flow which would be
present if fluid was directly discharged into the drum 20 fromthe drum
insert 22 to the top of the 10 level of the fluid in the drum 20. Thus the
i nvent i ofIAdMS:st s of the above descri bed conponents which may be utilized

i ndividually i,n.di spense,heads or fluid retyrn heads, For th rposes of
this apgl i catt SRPPIGITEY SoaTEr oo o afeelorh v diers e RispeRte oAl SR
heads. TB&nRF@seMudrbyEHnbOMmdBMphsinghbodi ed in other specific forms

wi thout 15 departing fromthe spirit of any of the essential attributes

t her eof . Ther éfmtia fluidyBowiling hatinga@arksibodi nents shoul d be considered in

all respects | i n t trictive, .reference in eto
t he appended ??eaﬂ)%%?g%\ﬁlg X?i Hgﬁg%pggteﬁég%% %}eé%g‘igrrt]lag W:}gis%’r?%tnicgﬂg?el@r%lﬁ cate
the scope pirakifyefianist Bigport ménbR QPppOARGHAe EGREHSOR/ A CLAIMS @ 1. A
di spense head confjgured toQ couple to a druminsert, the dispense head
formed pri mariblyrabty of it Bow ppssagevinyg cesagmB dehvpen sheaipport members; ow | i ne
havi ng a poppet.. i ! 310 ith an
open centr al gtﬁee%éﬂ;%hp&gtﬂﬁe% %ﬁ'/{}r{ﬁ%nﬁ? 51%%9%?1921%‘3%%@? lg%gcﬁa%g?é pgoglgp(%oar |ir{:fg t he
engage neifiniddispérsa pathwalyth@hph yheodentdr wif dhd Hogvsiged agemeinenepdraod ithrgedyet ween
t he support .%enbers; &ﬂe poppet positioned to confront a nipple on the drum
insert aREPYEYHIGFAsed HOWEMR: f1 ui d di spense pathway through the center of
the ring shaped engagenent portion thereby providing increased flow rate.
2. The di spense head of claim1, in which the nipple of the druminsert
conpriseg. a phardasdpense kfad rediiskimpriotin wdiicigthientippla of ¢t drain inkert doropasdser

wher eby t he poppet.is ned as the dispense head |s jinserted into, the
i um 1 s BIFERER S8 PrehE e st (Bl ey $Bereb§ 1 Bobpes opBhed 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 is 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.



achieved. 3. The dispense head of claim1, further conprising a foam ng
reduction nmenber to reduce foamng of fluid returning to the drum 4. The
di spense wead/oed3scl aim 3, in which the foam ng reducti on merhESp2/zaMpri ses a
chanber having vents whereby gas is separated fromthe foamand the gas is
vented fyom fThe depenfRercadd chitnl HUuethéd ebipi@dihg afvehheordiandlediebyt b 4si qui d
flow surrounding a downtube in a substantially laminar flow 5. The

di spensealinvead tof enderaang leaver ihe tdiem te samPFRYafyioq aswying eplumecef flwd Widkigui t in
fluid co&gq@&ﬁation with a space internediate two seals at a junction

bet ween e dispense head and the druminsert. 6. The dispense head of
claim1, further conprising a recirculation fluid conduit whereby fluid
may be recircul ated back into the drumthrough the di spense head wi t hout
the need®for ArflisREMPE SYSHEA COPRHIMG in the drum 7 WO 03/ 006359

PCT/ US02/ 22178diséens-gl'h%a&iEﬁe%ﬁﬁﬁgtw&%ﬂ’fm&kfﬂ m:f Urther conprising a vent
conduit whereby gas is allowed to enter and [eave the drumto conpensate
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conprising: a_dispense head attachabl.e .to a drum.insert in a drum the drum
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ni ppl e; ghewihdresse head having a first fluid dispense conduit in fluid
communi cation wth the downtube; and a poppet |ocated in the first fluid

di spense condaipopptthlecaed pretheciomtpflinidi dispense conyluits Heeppappeinerageising a magber
adapted t,0 engage the nipple,.a plurality of.s ort n ers onnect i ng
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comuni cation with the interior of the drumand with the second
recirculating fluid conduit.

9. The dispense system of claim 8 further comprising a foaming reduction member in
fluid 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 a 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.
12.  The dispense system of claim 8, 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.

13.  The dispense system of claim 8, the poppet further comprising a sealing portion.



10. The di spense systemof claim9, in which the foam ng reducti on nenber
conpri ses a chanber having vents whereby gas is separated fromthe foam and
di schar gewO 0Btoedsse he chanber and a liquid flows out of thecCthsobz270n a
substantially |lamnar flow positioned in the second conduit. 11. The

di spensejgyst ¢ne AfspehRi Ps@m eI 8Nthd poppét MEhHAInRRIR mb4R BF biakinpser t
conprises a plurality of nubs protruding into a central fluid chanmber

wher eby theeropopigeward & closehpepition sugh thatdpenerpehsaepened brtherackaf insebinghe
drum i nsgrt..an bst.antjally free fl ui .S hieved. .
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in flui gomodRigatiseAn Wi th a space internediate two seals at a junction
bet ween the dispense head and the druminsert. 13. The di spense system of
claim8, the poppet further conprising a sealing portion. 8 W) 03/006359
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t he poppeiircslatipefied doydtihe fadd cahmuniatidon mith anhintedosgfdhsérubead i nto t he
druminsert and closed by the act of renoving the dispense head fromthe
druminsert. 15. The di spense systemof claim8, the dispense head further
conpri si a l | at d fol wi I feadn i i.Catdron
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di spensecdrelad if duidhermponisatic wih thevietetior eftthddium.i n f1 ui d comuni cati on
with the interior of the drum 17. The di spense systemof claim8, the

di spense head further conprising a seal verification conduit in fluid
comuni c@f.i onThe tdlsFenSd d&erh NSfeEIAR i S tBe tipehifAhsad urther jcoRplikiAR Detyeen

t he di spense head and the druminsert. 18. A poppet valve for use in a

di spenseVvérdigition rdanguit e Hd couphwnieasion withrg ispaserintermediatedivep sepde ahead
formed priiRLd bawRln HMBLRRO) IR LA ERSARYMA NSt comprising a nippl e,

t he popp conprising: a‘ring shaped engagenment menber adapted to engage
t he ni ppl e;

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,
the poppet comprising:

a ring shaped engagement member adapted to engage the nipple;

a sealing portion;

a plurality of support members connecting the engagement member to the sealing
portion; 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

20. The poppet of claim 18, in which the biasing means comprises a plastic spring.

21. A method of recirculating liquid to a drum through a dispense head, the method

comprising the steps of:



a sealing portion; a plurality of support nmenbers connecting t

he engagenent

menber to the sealing portion; and neans for biasing the poppet toward a
cl osed powptBoss3such that the poppet is opened when the acspsnyzihead is

secured to the druminsert and self closed when the dispense

head is

renoved from fierwhigWarisRkdrt inlPa dhBe 2RO BREdisdns€ heddiBthe dRuitfiheh, e
engagenent nenber, the sealing portion and the support menbers define an

open cenflf ingeid sompEsingpméEMEe:f or a substantially free flow of

fluid
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pl asti c st & agnt cdddui met hod of recirculating liquid to a drumthrough a
di spense head, the nethod conprising the steps of 9 WO Q3/006359
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t he di spens a nmaln arecir tion
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ut and
, the poppet

conprising a [i shaped engagenent. nenber . adapted to engage the nipple, a
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menber taletaeﬁoﬁﬁeérﬁﬁgﬁ%%éﬂeﬁgsheamtsrﬁ?ertﬁuﬁl%ségi; gsing the poppet toward a

cl osed position such that the poppet is opened by the act of

inserting the

di spense headveénting gdsentr and owisadrthe damd we fitd vant gasdiintoocamgbnsate fof thiehe

drum vi a .t vent ndui.t .t o, conpensate for the displacenent
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of liquidin

im 21, further conprising the step of

i nterposing a foam ng reduction nenber between the di spense head and the
druminsert. 23. The net hod of claim 21, further conprising the step of
i ncl udi ng?- i nTheanethed ef sdaimh 2k ofurthers eemprieng fhe step of intsmensing & fodmingd

communi C?etdh&?on%gﬁbgr 5HRES fh@ rdfsﬁgﬁig hgﬁcﬁaﬁd\%e 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 returning 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 poppet is opened by the act of inserting the dispense head into the drum insert; -

a recirculation fluid conduit;

a vent conduit; and
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seals at a junction between the dispense head and the druminsert. 24. The
nmet hod of claim 21, further conprising the step of opening the poppet by
engagi ng wbhesdispense head to the druminsert and confronPCagsohz2170
engagenent nmenber w th the nipple thereby overcom ng the biasing force of

a spring and qEBithiig fdectRRPRShber iAMuid RemiRihedioal with MeReditculitit NEId
conprising the step directi rf]?l fluid out of the drum via the main fluid
B

condui t &emsluitep wedvica dodmine @f flidirparningta ¥e dr¥he recircul ation fluid
conduit 26. A dispense head configured to couple to a druminsert, the

di spense head formed primarily of fluoropolynmer and conprising: a main
fluid flaow | i Maeldépeng leap of pRin 26)ia widppdte foampig singiomersisber @omptias ng

t he poppet toward a cl osed position such that the poppeg1 i s opened by the
act of i ASEPPPAGhYHBE JrBlsaHkEehyegrs 15 seRrrated gy he fRass pnd he gasi iscpntad on
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fluid cdosnfubeima sdsteiallptaming flofw.f | uid returning to the drum 27. The
di spense head of claim26, in which the foam ng reduction nenber conprises
a chanber having vents whereby gas is separated fromthe foam and the gas

is ventedg fr %H‘&%eﬁ&%@%& lof @3 27 inGithith fﬂe%ﬁm%greﬁﬁctfolﬁ%&ﬁ@ép%%ﬁlpriﬁ&gS

liquid flow surrounding a downtube in a substantially |am nar flow

The di spersendrzatipationland mcomicalipartimi ch t he foani ng reducti on nmenber
conprises a cylindrical portion and a conical portion. 29. The di spense
head of claim 26, the poppet having a ring shaped engagenent portion with

an open oent r gheadi§fena® thedd RIfWiahi 2y, Bf Fogpet haviBROL tinBBINBEIE etaHppERl NY
the engagenment portion and in which the nipple of the drumi nsert
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wher eby t .S 0 e .di.sp ISl r Mate e
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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.

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, a recirculation fluid conduit
and a vent conduit;

inserting into the main fluid conduit a poppet, the poppet comprising 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 in the drum.
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30. The di spense head of claim 26, further conprising a seal verification
conduit in fluid comunication with a space internediate two seals at a
junction Qefosmeessbhe di spense head and the druminsert. JprésosBified of
reducing foamng while recirculating liquid to a drumthrough a dispense
head, thep et irad netdd bSE1BEN BNEfusthePonirising e stdpnér iacllting) innsedispbie0 a
drum and the di spense head into the druminsert,; including, in the

di spenseh¢asa@, seal werificationi @ndwihduifiuid eopeEpicaliomitna spasednieaneiate tWand a
vent conguif.. . i i nt o o] ui i.fl.a poppet, the poppet
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including, in the dispense head, a seal verification conduit in fluid
comuni cAPPRSh with a space internediate two seals at a junction between

t he di spense head and the druminsert. 33. The nethod of claim 31, further
conprising the step of opening the poppet by engaging the dispense head to
t he drai B4i ns@ht mgtbod ohtlamt3lnfirther cemprgjogdn stap wbdirectinigt fnid ont ppths

t hereby qvercom ng t.he biasing force of the biasing neans_and enikng the
poppet | S ioidesn g S and péibinie i o8 (o T PRaRUruRRGT iR
di rect i ngofduiti £hdalé ferknihdfedubidhMyiBert he main fluid conduit and returning
fluid to the drumvia the recirculation fluid conduit and the foam ng

reducti on nmenber. 12
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