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HIGE-VOLUME FLUID DISPENSE SYSTEM

Related Applcation

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.

Fizld of the Invention

This invention relates generally to finid dispense systems. More particularly, the
invention relates to dispense head and drm insert assemblies for use with caustic and high
purity fluid containers.

Backeround ofthe Invention

High purity and highly corrosive liguids are often utilized m mmdustries such as

-sersiconductor processing and chemical wnanufacturing. Due fo guality and safety

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

dispensed using highly reliable dispensing systems.

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

- as those described in U.S. Patent No. 6,045,060, Examples of dispensing systems suitable

for use with these drums are described in TS, Patent Nos. 4,699,298, 5,108,015,
5,957,328, and 5,526,956, The comnections, tubing, and fittings for handling these fluids
are ofien formed from inert materials, such ag various fluoropolymers. The wbing is
commonlty formed of Per Flnor Alkoxy ("PFA"), while the fittings and valve componenis
can be formed of components such as PFA, Poly Tetra Fluore Ethylene ("PTFE"), and
other varions finoropolymers.

Conventional drums often include 2 bung opening and a drum insert commecied to
an wpward and conceniric nippie on the bung. A dispense head can be operably coupied
with the drum insert and can imchude 2 muain fluid passageway that connects to and

sealingly engages the bung.

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

recirenlated to the drum. This has been accornplished by using a recirculation passageway
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in the dispense head. However, these recirculation passageways can be uncontrolled and

thus can remain in an open position when the dispense head is not connected to the drum,

. which can create a potential for spiliage.

Alsc, Tecireulated fiuid can create foamn that can caunse problems, such as foam
sntry ino the vent Imes, porential clogping, contamination of normally dry areas of the
dispense head and gas refill line, and difficulty in emprymg & dmm with low levels of
finid. The foam can be created when fluid is recirculated imto the dispense head and

further when recircniated fluid is dispensed 1mto the dram.

Wher vsing dispense heads to draw high purity, highly corrosive, and highly
censtic hguids from drmms, it can be moportant mot to commect z dispense head for
equipment requiring one rype of Hauid to a drum containing an incorrect or mcompatible
different hignid. To mhibit this, coded indexing sections and recesses have been provided
inthe dispense head and drum insert to enable assembly of the drum insert to the dispense
head ouly when the correct coding exists. EFowever, connecting a coded dispense head to
a coded drum insert can require a great arnomnt of force while turping the coding and
holdmg down the dispense head. This process can mvolve a two-step operation of holding

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

Summarv of the Invention

According to a first aspect, there is provided a coupling assembly for coupling a
dispense head to a drum insert for use in a fluid dispense system, the coupling assembly
comprising: a retaining ring having a plurality of detents disposed on an inner surface thereof
and a collar having a code ring disposed thereon, the retaining ring and collar independently
rotatable when the coupling assembly is not in engageable communication with the drum
insert; the collar further comprising an internal flange having & flange surface and a plurality
of engagement members displaceable between a biased position below the flange surface and
an engagement position above the flange surface; and wherein when the coupling assembly is
placed into engageable communication with the drum insert, the engagement members are
displaced to the engagement position and engageable with the detents, such that the collar is
rotatable with the retaining ring to selectively align the code ring with a coded section

disposed on the drum insert.

tJ



According to a second aspect, there is provided a method of coupling a dispense head to a
drum insert in a fluid dispense system comprising: providing a coupling assembly comprising a
retaining ring having a plurality of detents disposed on an inner surface thereof and a collar having a
code ring operably coupled thereto; operably coupling the retaining ring to the dispense head;
operably coupling the collar to the dispense head, the collar further comprising an internal flange
having a flange surface and a plurality of engagement members movable between a biased position
below the flange surface and an engagement position above the flange surface, such that the retaining
ring and collar are independently rotatable when the coupling assembly is not in engageable
communication with the draum insert; placing at least a portion of the coupling assembly into
communication with the dram insert; effecting a force on the coupling assembly such that the
engagement members are displaced to the engagement position and engage with the detents, such that
the collar is rotatable dependent of the retaining ring; rotating the retaining ring to selectively align
the code ring with a coded section disposed on the upper portion of the drum insert; and operably

coupling the coupling assembly with the dram insert.

According to a third aspect, there is provided a method of reducing foaming while recirculating
fluid into a dram through a dispense head, the method comprising: inserting a dram insert having down
tube extending therefrom into an access opening of a dram 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 dram insert
with the access opening of the dram; operably coupling the dispense head with the upper portion of the
drum insert, the dispense head including a main fluid conduit and a recirculation fluid conduit in the
dispense head, the main fluid conduit in fluid communication with an interior surface of the drum insert
down tube and the recirculation fluid conduit in communication with a media return conduit defined by
an external surface of the drum insert down tube and a diffuser down tube, the diffuser down tube
comprising a deflector at a lower end thereof; and recirculating fluid into the drum through the
recirculation fluid conduit into the media return conduit, such that the recirculating fluid passes over the

deflector, the deflector reducing foaming of fluid returning to the drum.
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The fluid dispense system as per embodiments of the present invention provides a valve
within the main fluid and recirculation passageways to automatically cut off the flow in the
pussegewzys when the dispense head is removed from the drum. The main fuid and
recirculation passageways through the dispense bead can be commwolied by these vaive
assembliss, which can open when the dispspse head is operably coupled with the drom

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

In addition, the fluid dispense system as per embodiments of the present invention decreases
the amount of foam created during the recirculation of surfactant fluid into the dispense head
end drum. The dispense head can imclude a recirenlated fiwid conduit that dischargss
reciremized fiwid info the ammular space arownd the Grion meer: down mbe, A foam
reduction diffuser can furfher reduce or eliminate foam thet can be created during fiis
recirculalion Process.
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The fluid dispense system as per embodiments 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.

Disclosed herein is a fluid dispense system for use with a
drpm comprising a drum insert configured to operably couple with a bung inoluded on a
drure, the drmn insert having an upper portion and 2 drum insert down tube extending
therefrom imo an imrerior of the drom and a dispense head configured to operably couple
with the drum insert, fbe dispense head having & frst condui compnsing s first valve
assembly and & second condnit comprising 2 second vaive assembly, the first and second
valve assemblies In operable compmumication wifh fhe drom msert when fhe dispense head
is operably coupled with the drum insert, such that when the dispense head is operably
coupied with the drum msert the first and second valve assernbliss can be effected to an
open position enabling fiuid to flow throngh the conduits, and when the dispense head is
not operzhly coupled with the drum imsert the first and second valve assemblies can be

bizsed io a closed posifion inhibiting fuid from flowing through the conduits.

1

The second vaive assembly can comprise a poppet valve mcluding & poppet
mernber and 2 biasing member to dias the poppet member to the closed pesiion. The
drum Insert caT cOMpPIise an actuation b effecung the poppet valve 1o the open position

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

The second conduit can comprise a recireulation fluid conduit enabling fluid 1o be
remarned to fne mterior of the drum through the recirouiation Huid conduit. The Arst fnid
condnit can comprise a main fhud condot in fiwid communication with 2 tabe conduit
mcluded in the drum imsert down tube and foe recireniarion fluid conduit can be in fmid
commrunication with & media return conduit defined by the drum insert down twbe and 2
diffuser down tube, fne diffuser down mibe fwiher comprising a defiector proximare 2
lower end thereofl

A foaming reduchion member cm be moinded on the diffuser to reduce foaming of

recirculated fimid prior to remromg to the drum through the recwroulation fimd condut.

be]

The foaming reduction member can comprise a foam reduction chamber such fnat gas can
be separated from the recirculated fimd and the gas can be vented from the chargber and

the fluid flows out of the chamber apd through the media refnn conduit,
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‘The dispense head can further comprise 2 vent conduit enabling gas to enter and
leave the drom throvgh the vent conduit and 2 seal verification conduit in fuid
commumication with an aperfure intermediate two seals af 2 junction between the operably

coupled dispense head and drum insert.

Disclosed herein is a method of using a fluid

dispense system for use with a drum comprising inserting & drum insert Inoto an access
opening of 2 drum such that a drum mnsert down mbe of the drum Insert sxtends mto an
interior of the drum, operably couphing an upper portion of the drum fosert with the access
opening of the drum, providing e dispense head having a first conduit comprising a first
valve a2ssembly and a second condurt comprising 2 second valve assembly, and operably
coupling the dispense head to the drum insert such that the first and second vatve
assemblies can be effected mio an open position enabling fluid to fiow tarongh the

respective first and second conduits.

Fiuid can be-dirscied out of the drum vie the first conduit when the first vatve
assembly 1s in the open position and returned to the drom via the second conduit when the

second valve assembly is m the open position.

.

. foarmming reduction member can be provided within the drum msert, the foam
reduction member having & foam reduction chamber, such that gas can be separated from
recircnlated fluid in the foam reduction chamber. Gas caw be vented from the foam
reduction chamber and liquid ensbled o fiow out of the foam reduction chamber 10 an
mterior 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 sea! verification conduit can
be provided on the dispense head, fhe seal veriDeation conduit in fluid commmumication
with an aperture infepmediate two seals positioned at a junction between the dispense head
and the drum Inseri, such that the seal verification copduit can be nsed to verify an
imtegrity of the seals.

Disclosed herein is a coupling assembly for
coupiing a dispense head 10 & grum insert for use in & fuid dispense system, fne coupling
assembly comprising 2 relaining ring having z plurafity of detents disposed on ap immer
surface thereof and & collar having @ code ring disposed thereson, the refaining ring and

collar independently rotatable whep the coupling assembly is not in engageable
s - =
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comrpumcanon with the drum msert, the collar further comprismg an mternal flange
having & flange surface and & plurality of engagement members displaceable between 2
blased position below the flange surface and an engagement position above the flange
surface, and whersin when the coupling assembly is placsd into engageabie
communication with the drum rmsert, the engagement members can be displaced o fhe
engagement position and engageable with the detents, such that the collar can be rotatably
with retaining :cz'ng'to selectively align the cods ring with a coded section disposed-on the
drum insert,

The coupling assembly can moinde & firgt threaded portion on the mner surface of
the retaining rimg and a second threaded portion on an external surface of the drum msert
such that the coupling assembly can be selectvely coupled with fhe drum insert by

threading the first threaded portion with the second threaded porfion. The coupling

-essembty can further include 2 snap member disposed on the collar and e snap receiving

notch disposed o the code rmg, the code ring and collar selectively engageable by
engaging the snap member and snap receiving noteh. The retaining ring, coliar, and code

ring can be construcied of high-density polyethyvlene (HDPE)

LR W N

Disclosed herein is a method of coupling a

dispense head 1o & drum insert in a fluid dispense system comprising providing 2 coupling
assembly comprising a retaning ring having a phurality of detents disposed op an inmer
surface thereof and a coliar baving & code ung operably coupled thersto, operably
coupling the refaiming ring to the dispense head, operably coupling the collar fo the
dispense head, the collar further comprisng an mternal flange baving 2 flange surface and
& plurality of engagement members movable between a biased position below the flange
surface and an engagement position above the flange surface, sueh that the retaiming ring
and coliar san be mdependently rotatable when the coupling assembiy is not in engagezble
conmunication with the drum insert, placing at lsast 2 portion of the coupling assembly
o comrmumcation with the drum mser:, effecting 2 force on the coupling assembly such
that the engagement members can be displaced to fhe engagement pogition and engage
with the detents, such that the coliar can be rotatable dependent of the retaining Ting,
rotwgting the retaming rmg to selectively align the code ring with a coded section disposed
on the upper portion of the drum msert, and opserably coupling the coupling assembly with
the dram iusert.
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First mndicia can be provided on the code ring and second indicia can be nchuded
on the coded section on the drum msert, such that step of rotating the retaming ring to
selectively align the code Ting with the coded section can comprise matching the frst
indicia with the second indicia

Disclosed herein is a method of reducing foaming

while recireulatimg finid into a drum through a dispense head, the method comprising
inserting 2 drum insert having a down tube exiending therefrom into an access opening of
a drum such that the drom msert down tube of the drum imsert extends inte an nterior of
fhe grum, operably coupling an upper portion of {be drum insert with the access opening
of the drom, operably conpitng the dispense head with the upper portion of ke drum
msert, the dispense head meinding 2 man fiuid conduit and a resircuiation fimid sonduit
the dispense head, the meain fivid conduit in fiuid commmication with an inerior surface
of the drom msert down mbe and the recireuiation finid conduit m commumication with 2
media teturn conduit defined by an sxternal surface of the drum msert down tbe and =
diffuser down tubs, the diffuser down tube comprising a deflestor at & lower snd fnersof,
and recireniating fivid mto the drum throngh the recirculation fiuid conduit into the mediz
remrn conduit, such that the recirculating fluid passes over the deflector, the defiector
reducing foaming of fwid retummmg to the drum.

The method can further mclude recironlating fivid through a fosm reduchon
chamnbsr disposed proximate an vpper end of the diffuser down tubs, the foam reduction
chamber separating gas from flmid apd discharging the gas throuph vents that can be
conmected to 2 venting port inciuded on the dispense head, white the recirenlating fnd
fiows downwardiy through the media return conduit. The deflector can be positioned

beiow the Hiquid level of fiwid in the drum.

Disclosed herein is a fluid dispense system for use
with 2 drum comprising 2 drum insert configared to couple an access openimg of & drum,
the drom insert baving an upper porion and a drum msert down tibs extending therefrom
mio an interior of the drum and a2 dispense head comprising means for coupling fhe
dispense head to the dnum insert, the dispense head having 2 first fluid conduit comprising
a first valve means and 2 second conduit comprising 2 second valve means. the frst and
second valve means in cormrnunication with the drum insert when the dispense head is
operably coupled with the dram mser, such that when the dispense head 1s operabiy
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coupled with the drum insert the first and second valve means can be i an open position
enghling finid 1o flow torongh the conduits, ad when the dispense head 15 not operabiy
coupled with the drom imsert the first and second valve means can be biased to 2 closed

posidon mnhibiting finid from fiowing through the conduits.

Disclosed herein is a fluid dispense system for

use with 2 drum comprising a drinn usert conbgured to couple a bung included on & drom,
the drwm insert having an upper portion end 2 drum insert down tube extending therefrom
mto an mterior of the drium and 2 dispense head configured to couple the drum inseri, the
dispense head having a first finid conduit comprising 2 first valve assembly and 2 seal
verification port in fuid communication with & seal verification conduit and an apermure
niermediate two geals at = Junction between the dispense head and fhe drum imsert, the
aperture being substantially transverse the seal verification conduit, such that an ntegrity
of a sealing between the dispenss head and drum imsert can be verified by forcing arr mnto
the seal verificafion port. The two seals can be O-rings, which can be encapsulated with
polytetrafluoroethyiene (PTFE).

Brief Descrintion of the Drawines
Fig. 1 is 2 perspective cumaway visw of a fluid dispense system of the present
mvention;
Fig. 2 is an exploded visw of 2 drum msert and a cap assembly according to the
present imvention;

Fig. 3 is an elevational view of the drum insert of Fig. 2,
Fig. 4 is 2 1op pian view of the drum msert of Fig, 2;

Fig. 5 is 2 cross sectional view of the drum msert of Fig. 4 taken along line 5-3;

Fig. 6 is an exploded view of 2 dispense head

s and coupling assembly of the presen
mvention;
Fig. 7 is a top plan view of the dispense head of Fig. 6;
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Fig. § is a cross sectional view of the dispense head of Fig. 7 taken along line 8/9-
8/9 prior to being operably coupled with the drurn insert of Fig. 2, depicting the poppet

valves associated with the main finid and recirculation passageways in a closed position,;

Fig. 9 is a cross sectional view of the dispense head of Fig. 7 taken along line 8/9-
8/9 afier being operably coupled with the drum insert of Fig. 2, depicting the poppet

valves associated with the matn fiuid and recircnlation passageways in an open position;

Fig. 10 is an slevational view of the dispense head of Fig. 7 taken along Hne 16-10
operabily coupled with the dram insert of Fig. 2, depiciing a cross-sectional view of the

seal verification conduit;
Fig. 11 1s an exploded view of the coupling assembly of Fag. 6; and

Fig. 12 is a cross sectional view of the dispense head of Fig. 6 prior to being
operably coupled with the drum insert of Fig. 2.

Detatled Description of the Drawings

Referring to Fig. 1, z finid dispense systern 10 of the present invention broadly
inciudes a drum 20 having one or more aceess openings or bungs 21 defined therein, a

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

The drum 20 can be construcisd of single or multiple layers, sach zs polymer
layers, and can be formed in a blow molding process. While the drum can be constructed
of a blow molded fluoropolymer, such as blow molded polyethylens, those skilled in the
art will recognize that other polymer maierials 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 Ne. 2002/0050494, both of which are incorporated berein by reference.

Referring to Figs. 2-3, the drum Insert 22 generally inciudes 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
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portion 32 and a recess 34 forming an interior surface of the upper portion 26. Referring
to Fig. 2, the cap thread portion 32 can be used 1o operably couple & cap assembly 132 to

the drum insert 22 that can be used when transporting or storing the drum 20,

Referring 1o Figs. 4, 8, and 9, an actuation rib 37 can be incinded within the recess
34 and can be used fo actuate a poppet valve via a poppet valve stem, as will be described
In greater detail herein. Referring to Figs. 2, 5, and 12, 2 plurality of coded sections 35
can aiso be mcluded within the recess 1o inhibit equipment from being used in conjunction
with an Incorrect or Incompatible chemical or liguid. Alternatively, the coded sections can
be positioned on a top surface of the recess. The coded sections 35 can include indicie 38
thereon. Further mchuded on the upper porx’ibn 26 can be a peripheral flange 36 that can

be used to operably couple an identification tag thereto,

Referring again to Figs. 2 and 5, the intermediate body portion 28 inclndes an
ntermediate conduit 40 extending thersfrom m fluid communication with the recess 34
enabling dispensed fluid to move between the drum 20 and dispense head 24 and vice
versz. The intermediate body portion 28 can further include bung {hreading 41 fhat can be

used operably couple the drum msert 22 to the access opening or bung 21 on a drum 20.

Referring to Figs. 2 and 3, the lower down tube portion 30 generally includes 2
down tube 31 and a diffuser 44 operably or imtegrally coupled thereto. Referring fo Fig. 3,
the down tabe can include a tube condnit 42 in fluid commumication with the intermediate
conduit 40 and recess 34, thus enabling dspensed 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 2 wall poriion 45 and a funnel portion 46 and an
upper diffuser down tube 47 on an upper end of the diffuser 44, The diffuser 44 can be
bonded 10 the down tube 31 by known methodologies, such as polymer welding. The
outside surface of the down tube 31, the inside surface of the upper diffuser down tube 47,

and the inside surface of the lower diffuser down tube 50 define 2 media retumn conduit 43.

In operation, the diffuser 44 can receive recirculated finid that has first moved
through the dispense head 24 and then through a plurality of aunular recirculation conduits

69 (Fig. 4) included in the drum insert 22 that communicate fluidly with the dispense head
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24. Prior to reaching the diffuser down fubes 47, 50, the foam reduction chamber 48 can
separate gas from the foam. This can be accomplished by the walls of the foam reduction
chamber 48 (wall portion 45 and fimnel portion 46) brealing up the foam and reducing the
foam to separate gas and recirculated flnid., Omnce the foam has been reduced, the gas
removed from the recircnlated flmid can be discharged through vents that are connected to
the venting port 65 of the dispense head 24, While this occurs, the liguid portion of the
recirculated fluid can generally flow downwardly in & settled, substantially laminar-type
flow and mto the diffuser down tubes 47, 50. After traveling through the foam reduction
chamber 48 and into the diffuser down tube portions 47, 50, the velocity of the

recirculated fluid can be reduced and the fluid discharged into the drum.

Referring to Figs. 2, 3, and 35, the dj.ffuser 44 can further comprise one or more
deflectors 51 posiiioned at an end of the lower diffuser down tube 50. The lower diffuser
down tube 50 can be welded to the upper diffuser down tube 47 and to the down tube 31
by known methodologies, such as described in U.S. Patemt No. 4,829,293, which is

incorporated herein by reference in its entivety.

The deflector 51 is depicted as 2 peripheral flange and can scatter the dispensed
recirenlated fluid owrwardly and generally laterally to provide better recirculation and
reduce the formation of foam as the recireulated fiuid is introduced into the drum 20. The -
deflector 51 can be positioned such that the recirculated fiunid is returned to the drom 20
through the media return conduit 43 and out of the deflector 51 or an exiting portion of the
down tube 31 below or above the liquid level in the drum, thus inhibiting the foammg of
the recirculated fluid as 1t is reintroduced into the drom 20, As a result, fhe diffuser 44 can
inhibit turbulent flow of the fluid, which can be present in conventional systerz as fluid is
discharged directly into a drum and into the top level of the findd in the drum 20. The

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

Referring to Fig. 6, the dispense head 24 generally mcludes an upper body section
52 and a lower body section 54 coupled thereio. 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 Neo, 4,929,293, which is mcorporated herein by reference in its
eniirety. Alternatively. the upper body section 52 and lower body section 54 can be
operably coupled or integrally formed. A plurality of fittings 60 can be positioned at the
top of the upper section 52 and can ufilize conventional connections such as Flaretek®
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comnections for attachment of tbing, such as PFA tubing, to the dispense head 24, In one
embodiment, such as those depicted in the figures, the fittings are threaded. In general, the
fittings 60 define at least 2 main fiuid port 62 and a recirculation port 64,

The ports 62, 64 can provide connection to a main fluid conduit 66 and main
recircuiation conduit 68, respectively, and both conduits 66, 68 can Tun from the upper
body section 52 to the lower body sectionn 54, In addition, other ports and conduits for

venting 65 and seal verification 63 can be implemented and employed in the dispense head
24.

The recirculation port 64 can be connested to the recireunlation conduit 66 with
corresponding threaded sections on the port 64 and conduit 68. By baving multiple poris
in a single dispense head 24, exwra bungs 21 on a drum 20 can be freed for other uses, such
as meluding a mixer on an addifional bung that can be used to mix various shurries within
the drum to inhibit settiing of the solids in the drmm.

The lower body section 54 of the dispeuse head 24 can incinde 2 plurality of O-
rings 82z, 82, and 82c and a Thain vaive assembly 84. As depicted in Figs. 6 and 12, the
O-rings 82 can be retamed I a phurality of O-ring seats 83 on the dispense head 24 rather
than within the drum Insert 22, This can reduce manufacturing costs and increase ease of
assembly and disassembly. The lower body section 54 of the dispense head 24 can
mchude three O-rings 82&,' 82b, and 82¢, which are retained, respectively, in O-ring seats
83z, 83b, and 83c. O-rings 822, 82b, and 82¢ can be Teflon® encapsulated, although
those skilled in the art will recognize that other materials and coatings can be nsed.

Referring to Fig. 10, included on the lower body section 54 intermediate two O-
rings (O-rings 83a and 83h as depicted m Figs. 6 and 10) is a verification aperture 130,
which can be used in conjunction with the seal verification port 63 to verify that thers is 2
sufficient seal between the dispense head 24 and drum insert 22, as will be described in
greater detail herein.

Referring to Fig. 6, the lower body section 54 of the dispense head 24 can further
incinde a pharality of parfions 55 dividing the lower body section 54 mto separate
sections corresponding to each of the fittings included on the dispense head, such as main

flmd port 62, recirculation port 64, seal verificarion port 63, and venting port 65.
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Referring to Figs. 8§ and 9, the main valve assembly 84 can be positioned and
operably retained within the main fluid conduit 66 of the upper body section 52. The
valve agsembly 84 generally includes 2 poppet 86, engagement portion 87, a spring 88,
and an O-ring 90. In one embodiment, the poppet 86, engagement portion 87, and spring
88 are constructed of PFA, and O-rings 82, 90 gre constructed of Kalrez®, although those
skilled i the art will recognize that other materials can bs used,

Referring to Fig. 8, when the dispense head 24 and drum insert 22 are not operably
coupled, the spring 88 biases poppet 86 toward a closed position to inhibit finid fiow
fhrough the main finid conduit 66. The poppet 86 further inciudes an engagement portion
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 enabie fluid flow through the main fiuid
condmit 66. Various poppet assemblies and sealing methodologies can be employed with
{he present mvention, such as that described in U.S. Patent Publication No. 2003/0010387,

which is incorporated herein by reference it its entirety.

Refersing again to Figs. 8 and 9, in operation, poppet 86 depresses mto an open
position when the dispenss bead 24 is attached to the drum insert 22. The main vaive
assembly closes when the dispense bead 24 1is removead from the drum insert 22 and thus
inhibits fluid in the dispense head 24 and main tubing line fom spiliing out when the

dispense head 24 is removed.

Referring to Figs. 6, a recirculation vaive 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 fhe mamn
recireuiation conduit 68 by threads and mhybited from rotation by & pin 77 ftting within an

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

Referring to Fig. 6, the recirculation poppet assembly 70 generally includes s
poppet 71, a poppet stem 72, a seat 73, an O-ring 78 and 2 spring 79. In one embodiment,
QO-rings 78 are constmc-ted of Kairez®, although other materials can be used without
departing from the scope of the present invention. The poppet stem 72 can be operably

conpected to the poppet 72 and further meludes a stern upper section 74 and & forked stem
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(3%



(¥4

16

15

20

30

lower section 76. Various poppet assemblies and sealing msthodologies can be employed

as a recirculation valve assembly 70 with the present invention.

Referring to Figs. & and 9, In operation, recirculation valve assembly 70
automatically cuts off the fiow in the main recirchlation conduit 68 when the dispense
head 24 is removed from the drom insert 22. In the closed position, as can be seen in Fig.
8, the poppet 71 and O-ring 78 are biased toward the geat 73 by the spring 79 to inhibit
fluid flow throngh 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 1ib 37 of the drom msert 22 such fhat the entire stem

72 van be forced npwardly to disengage fhe poppet 71 and O-ring 78 from the seat 73, As
a result, the main recirenlation conduit 68 can be opened proximate the poppet assembly
70 and filuid flow through the conduit 68 is permitted. TUpon disengagement of the

dispense head 24 from the drum msert 22, the lower stem seciion 76 retreats from the rib

37 and the bias of the spring 79 forces the poppet 71 and O-ring inio the closed position

against the seat 73 1o agan stop fluid flow through the conduit 68. While the main valve
assembly 84 and recirculation valve assemably 70 have been described and depicted as
poppet valves, other various valves, such as a ball valve, and the like, can be used with the
fluid dispense system 10 as well.

Referring to Figs. 6 and 11, the dispense head ‘24 also can inchude a coupling
assernbiy 80 or cluich mechanism that can be used to conmect the dispense head 24 to the
drum insart 22. The coupling assembly 80 generally includes 2 clutch or retaining ring
102, a spring collar 104 operably connected to the retaining ring 102, and a key code ring
106 engageable with the spring collar 104. While in one embodiment the coupling
assembly 80 can be construcied of high-density polyethylene, those skilied in the art will
recognize that other materials can be nsed.

The retaining ting 102 of the coupling asserably 80 includes a body portion 108, 2
threaded portion 110, and a plurality of mterior drive apertures or detents 111 that are
spaced. on au inferior surface of the refaiming ring 102, In one embodiment, fhe body
portion 108 also can include & piurality 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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The spring collar 104 of the coupling assembly 80 includes a retaining ring flange
112 having 2 flange surface 113, a phwality of snap members 114, and a plurality of drive
tugs 116 having spring fingers 118. The spring collar 104 can be operably connected to
the retaining ring 102 such that the refaining ring 102 spins freely on the retaming ring
flange 112 when the dispense head 24 is not connected to the drum msert 22.

The key code ring 106 of the coupling assembly 80 includes & plurality of key
sections 119. Exampies of key code rings can be seen in U.S. Patent No. 5,108,015, which
1s hereby incorporated by reference in its enxtirety. The key code ring 106 of the coupling
zssembly 80 in the various embodiments of fhe present invention can further inchude 2
plurality of snap receiving notches 122 spaced 1o correspond with the spap members 114
on the spring collar 104, and indicia 120 located on or intermediate the key sections 119.
The key code ring 104 can be connected 10 the spring collar 104 by slidably engaging the
key code ring 106 with the spring collar 1A04 unti] the snap mermbers 114 engage the snap
recetving notches 122.

To inhibit the key code ring 106 frorn rotating with respect to the spring coliar 104,
the key code ring 106 and spring collar 104 are provided with retaining tabs 115 and
remin::{ng gooves 117, A first retaining tab 1132 can be provided on the spring collar 104
and corresponds with a first refaining groove 1172 on the key code ring 106. A second
retaiping tab 115b can be p:roviéed on the key code ring 106 and corresponds with a
second retaining groove 117b on the spring collar 104. The retainig tabs 115 engage the
retaining grooves 117 when the Xey code Ting 106 is comnmected to the spring collar 104,

thus mnhibiting the key code ming 106 from rotating with respect 1o the spring collar 104,

The retaining ring 102 and spring collar 104 ars operabiif engaged or attached prior
to coupling the dispense head 24 to the dram insert 22. In this position, the retaining ring
102 can spin fresly 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 much easier comnection of a coded dispense
head 24 to a coded dyumn insert 22 thau required by prior sysiems. To assemble the finid

dispenss system 10, the dispense head 24, including the coupling assembly 80, can be first
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placed onto the drum insert 22. As the coupling assemibly 80 is pushed downwardly, fhe
key code ring 106 abuts against & top portion of the insert 72, causing the key code ring
106 to push on the spring fingers 118 so that the drive Ings 116 are forced above the flange
surface 113. In this position, the drive lugs 116 are then engageable with the interior drive
detents 111. When the drive lugs 116 engage with the interior drive detents 111, the drive "
togs 116 inhibit the retaining ring 102 from spinning freely with respect io the key code
ring 106 when the retaming ring 102 is rotated in a clockwise motion. Therefore, by
rotating the retaining ring 102 in a clockwise motion, one can control the rotation of the

key code ring 106 to align the key code ring 106 into alignment with a matching coded
drurn insert 22.

Onee the key code ring 106 is rotated into alignment with & matohing coded drum
insert 22, the spring fingers 118 dnve the key code ring 106 into the matching coded drum
ingert 22, causing the key code ring 106 10 fall into position in the drum insert 22. In this
positior, the spring fingers 118 are relaxed and the drive lugs 116 fall below the flange
surface 113 and thus out of reach of the interior drive detents 111, such that the retaining
ring 102 can again spin freely on the retaining ring flange 112. By continuing to rotate the
refaining ring 102 in a clockwise motbion, the threaded portion 110 of the retaining ring
102 mates with the cap thread portion 32 of the upper portion 26 of the drum insert 22.
This threading action continues to pull the dispense head 24 into the drum insert 22 o

complete the sealing connection of the dispense head 24 to the drum msert 22,

Referring to Fige. 6 and 10, a seal verification port 63 can be implemer&é‘d and
employed in the dispense head 24, In an embodiment of the dispense head 24 including 2
seal verification port 63, a verification aperturs 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 aperturs san. be locared intermediate upper O-ring 82a and
middie O-ring 82b in the O-ring assembly. As can best be seen in Fig. 10, the verification
gperire 130 cap comomumicate with the seal verification port fhrough & seal verification

ennduit 131 or chamnel or series of channels.

In order to verify that there is an adequate seal between the dispense head 24 and
drwxn insert 22, air {(such as compressed air} can be forced into the seal verification port
63. If there is a drop in pressure greater than a predetermined amount, this indicates that
there is not an adeguate seal between O-vings 82a, 821, and thus between the dispense

15
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head 24 and dnum insert 22, and adequate remedial measures must generally be taken to

ensure that there is 2 proper seal. Otherwise, the seal is sufficient and dispensing of
liquids from the drum is possible.

Referring to Fig. 2, the finid dispense system 10 according to the presest invention
can include a cap assernbly 132 that can be used when transporting or storing a drum 20.
The cap assembly 132 generally includes a cap 134, a cap attachment portion 136, and an
O-ring 142, The cap atiachment portion 136 can be connected to the cap 136 by inserting
a plurality of cap snap members 138 inchuded on the cap attachment portion 136 into the
cap 134, The cap 134 and cap attachment portion 136 can then be connected to the drum
nsert 22 by rotating the cap 134 such that a threaded mternal porfion of the cap 134
engages with cap thread portion 32 included on the drum insert 22. When fully engaged
with the drum insert 22, the cap 134 and O-ring 142 create a seal so that the fluids
contained in the drum 20 cannot escape. Other caps can be emploved as well without
departing from the scope of the present inventon.

The invention has been described above with reference to several embodiments
thereof. It will be apparent to those skilled in the art that alterations may be made in the
embodiments described withowr &epming from the scope of the invention. Thus, the
scope of the present invention should not be limited by the embodiments described herein,

but rather by the language of the claims and the equivalents of those stiructures.
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CLAIMS

1. A coupling assembly for coupling a dispense head to a drum insert for use in a fluid
dispense system, the coupling assembly comprising:

a retaining ring having a plurality of detents disposed on an inner surface thereof and
a collar having a code ring disposed thereon, the retaining ring and collar independently
rotatabie when the coupling assembly is not in engageable communication with the drum
insert;

the collar further comprising an internal flange having a flange surface and a plurality
of engagement members displaceable between a biased position below the flange surface
and an engagement pasition above the flange surface; and wherein when the coupling
assembly is placed into engageable communication with the drum insert, the engagement
members are displaced to the engagement position and engageable with the detents, such
that the collar is rotatable with the retaining ring to selectively align the code ring with a

coded section disposed on the drum insert.

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

second indicia on the coded section on the drum insert,

3. The coupling assembly of claim 1, further comprising & first threaded portion on the
inner surface of the retaining ring and a second threaded portion on an exiernal surface of
the drum insert such that the coupling assembly can be seiectively coupled with the drum

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

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

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

comprise high-density polyethylene (HDPE),
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6. A method of coupling a dispense head to a drum insert in a fluid dispense system
comprising:

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

operably coupling the retaining rmg to the dispense head;

operably coupling the collar fo the dnspense head, the collar further comprising an
internal flange having a fiange 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;

placing at least a portion of the coupting assembly into communication with the dram
insert;

effecting a force on the coupling assembily such that the engagement members are
displaced to the engagement position and engage with the detents, such that the collar is
rotatable dependent of the retaining ring;

rotating the retaining ring 1o selectively align the code ring with a coded section
disposed on the upper portion of the drum insert; and

operably coupling the coupling assembly with the dram insert.

7. The method of claim 6, further comprising providing first indicia on the code ring and
second indicia on the coded section on the drum insert wherein the step of rotating the
retaining ring to selectively align the code ring with the coded section comprising matching

the first indicia with the second indicia.

8. The method of claim 6, further comprising providing a first threaded portion on the
inner surface of the retaining ring and a second threaded portion on an external surface of
the drum insert wherein the siep of coupling the coupling assembly to the drum insert

comprises threading the first threaded portion with the second threaded portion.
9. The method of claim 8, further comprising providing a snap member on the collar and

& snap receiving notch on the code ring and attaching the code ring to the collar by engaging

the snap member and snap receiving notch.
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10. A method of reducing foaming while recirculating fluid into a dram through a dispense
head, the method comprising:

inserting a dram insert having down tube extending therefrom into an access opening
of a dram 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 dram insert with the access opening of the
dram;

operably coupling the dispense head with the upper portion of the drum insert, the
dispense head including a main fluid conduit and a recirculation fluid conduit in the dispense
head, the main fluid conduit in fluid communication with an interior surface of the drum insert
down fube and the recirculation fluid conduit in communication with a media return conduit
defined by an external surface of the drum insert down tfube and a diffuser down tube, the
diffuser down tube comprising a deflector at a lower end thereof; and

recirculating fiuid into the drum through the recirculation fiuid conduit into the media
refurn conduit, such that the recirculating fluid passes over the deflector, the deflector

reducing foaming of fluid returning to the drum.

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

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

level of fluid in the drum.
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