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There is a class of fluid dispense systems employing
negative pressure dispensation of fluids from containers,
such as expensive or hazardous liquid chemicals, the container
being fitted with a dispense valve assembly that is to be
mated with a coupling head at a point of use to enable the
fluid to be pumped from the container. An example of a
coupling for such a negative pressure dispense system is
described in International Patent Specification No.WO 88/06693
(The Mogul Corporation); wherein the coupling does not have an
air valve, relying on a screw cap 60 for container sealing.

At first sight, the obvious and cheapest source for
negative pressure dispense system couplings would be to use
modified positive pressure beer dispénse systems; such as the
"Target 2000 Closed Returnable System" marketed by Micromatic
A/S of Denmark. This Micromatic system retains an air inlet
port in the coupling head, with seals between the slideable
ducted member and the coupling head body, both above and below
the air inlet port, and a seal between the coupling head body
and the dispense valve flange; all to ensure that air can only
flow into the container via the coupling head air inlet port.
However, by careful analysis of the usage requirements of
negative pressure dispensation, especially of hazardous
chemicals, the applicants have discovered that the most cost
effective route is to develop purpose-designed couplings.

It is an object of the present invention to provide a
fluid coupling for negative pressure dispensing of fluids
wherein the dispense assembly can replace the cap of an exist-



and t he di spense valve flange; all to ensure that air can only flowinto
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conpri ses a di'spense assenbly to be fitted as a cap to seal a drumor the
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air and means to prevent the egress of fluid, a coupling head
to mate with the dispense cap and seal solely with the fluid
egress prevention means, complimentary features on the
dispense cap and coupling head that inter-engage upon relative
rotation of the coupling head with respect to the dispense
cap, and the fluid egress prevention means arranged to be

engaged and opened by a part of the coupling head upon mating
engagement with the dispense cap.

Document GB 1348654 (The Perlick Company, Inc.) relates
to a conventional gas pressure dispense system wherein the
coupling head is rotated into engagement with the keg valve or
spear and, as the coupling head is screwed down on to the keg
valve the internal valve members are opened to form two sealed
passages, one for ingress of pressured gas and the other for
egress of beer; the coupling head makes no provision for

passage of air.

Document US 4388997 (Thomas E. Grime) relates to a paint
cup for a suction feed hand held spray gun. It has no
disclosure of means to prevent egress of fluid or of
complementary features on the dispense cap and coupling head
with inter-engagement and relative rotation of the coupling
head with respect to the dispense cap. The equivalent features
on separate and on the cup body itself or on the dispense cap.
There is no disclosure of fluid egress prevention mneans
arranged to be engaged and opened by a part of the coupling
head upon mating engagement with the dispense cap.

In an embodiment of the present invention, the dispense
cap and the coupling head have inter-engaging screw threads.
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fluid egress prevention means is a membrane and the front end

of the coupling head is shaped both to pierce the membrane,
whereby the membrane may be breached as the coupling head is
rotated into the dispense cap, and to provide a flow path for
dispensed fluid.

In a still further embodiment of the present invention,
the fluid egress prevention means is a fluid valve having an
axially movable valve member and the front end of the coupling
head is shaped both to engage the valve member, whereby the
valve member may be axially displaced and the fluid wvalve
opened as the coupling head is rotated into the dispense cap,
and to provide a flow path for dispensed fluid.

In a yet another embodiment of the present invention, the
fluid egress prevention means 1is a fluid valve having a
rotatable valve member and the front end of the coupling head
is shaped both to engage the wvalve member, whereby the valve
member may be rotated and the fluid valve opened as the
coupling head is rotated into the dispense cap, and to provide
a flow path for dispensed fluid.

In a yet further embodiment of the present invention, the
air ingress valve is a one-way valve provided in the dispense
cap separately from the fluid egress prevention means.

In a still another embodiment of the present invention,
the air ingress valve is a one~-way valve provided in the
dispense cap co-axially with the fluid egress prevention

means.
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invention, the Fig. 3 is a sectional elevation of an unmated coupling
head and dispense cap in accordance with a
second embodiment of the present invention:;

Fig. 4 is a similar wview of the coupling head and
dispense cap of Fig. 3, when mated;

Fig. 5 is a sectional elevation of an unmated coupling
head and dispense cap in accordance with a
third embodiment of the present invention; and,

Fig. 6 is a similar view of the coupling head and

dispense cap of Fig. 5, when mated.

The fluid coupling shown by Figs 1 and 2 generally
comprises a dispense cap 10 and a mating coupling head 12. The
dispense cap 10 1is a plastics moulding of generally
conventional cap shape, with an internally threaded skirt 14
depending from a top 16 and an internal sealing ring 18 to
seal against the 1lip of the neck of a drum (not shown, for
example a type 2001 plastic drum). The cap top 16 has a
central recess 20 within which a one-way air valve 22 and a
poppet type fluid valve 24 are arranged side-by-side. Air
valve 22 is in a plain bore 26 having a port 28 at the bottom
through which projects the stem 30 of a mushroom valve of
resilient material; the head 32 of the valve seals against the
underside of the cap recess 20. The fluid valve 24 is in a
threaded bore 34 from the bottom of which depends a
cylindrical valve body 36 which contains a spring loaded
poppet valve member 38 that seals against a peripheral valve
seat 40 at the tbp of the valve body. A plastics tube 42
depends from an inlet port in the bottom of the valve body
down to the bottom of the drum.
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a through bore that terminates in a larger diameter bore 46. A
duct 48 is located in the through bore, the duct is closed at
its front end by a cap 50 and has side ports in the front end.
A spring loaded non~return valve is housed in the bore 46; a
cylindrical valve member 52 therefore is disposed about the
duct front end, is axially slideable thereon and is loaded by
a spring 54 for a sealing ring 56 to seal the side ports.

In use, the coupling head 12 is screwed into the dispense
cap recess 34, rotation of the coupling'head (in the direction
of arrow R, see Fig. 2) being aided by the coupling head wings
62, until the duct top cap 50 engages fluid valve member 38;
continued rotation of the coupling head forces valve member 38
axially downwards until the duct front end passes through the
fluid valve seat 40. The fluid valve is now opened; as is the
coupling head non-return valve, the valve member 52 of which
rises up the duct front end uncovering the side ports with the
sealing ring 56 sealing against the bottom of the threaded
bore 38, circumferentially about the fluid valve seat 40. A
rotary coupling 58 connects the coupling head to an output
pipe 60; to enable the coupling head to be screwed into the
dispense cap without twisting the output pipe.

A suction pump can be connected to the output pipe 60 and
the 1iquid contents of the drum will be drawn along the flow
path indicated by the arrows; that is up pipe 42, through the
port in the bottom of the fluid valve body 36, around the
£luid poppet valve member 38, through the side ports into the
coupling head duct 48 and thus to output pipe 60. The pressure
in the drum will fall as soon as liquid flows out and air
valve 22 will automatically open to permit air to flow into
the head space in the drum, as shown by the arrow.
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comprises a dispense cap 70 and a coupling head 72. The
dispense cap is a plastics moulding of generally conventional
cap shape, or it could be an adapted cap, with a depending
threaded skirt 74, a top 76 and a cap seal 78. A frusto-
conically shaped socket 80 is co=-axially, sealingly fitted
into the cap top. The top of the socket is provided with a
radially outwardly extending flange 82 that is attached to the
cap top. The socket also has a central recess 84 and a bore 86
running from the bottom of the recess to the inner end 88 of
the socket body. The lower part of bore 86 is of larger
diameter than the upper part and a plastics tube 90 is fitted
within the lower bore and depends to the bottom of the drum. A
membrane 92 is trapped by the tube 42 against the radial
shoulder between the upper and lower duct bores; the membrane

seals the socket duct.

A ring of air holes 94 in the recess bottom surround the
bore 86, running axially from the recess to emerge under the
socket flange 82. A resilient, annular air valve diaphragm 96
is seated in a peripheral groove 98 about the exterior of the
socket body and is biassed against the underside of the socket
flange to thereby normally seal the air holes 94. The socket
recess 84 is also provided with a pair of circumferentially
short, radially inwardly extending flanges 100.

The coupling head 72 generally comprises a radially
winged, cylindrically shaped moulding of plastics material the
front end 102 of which is provided with circumferentially
short, radially outwardly extending flanges 104 that are
designed to inter-engage in a bayonet type fitting with the
dispense cap socket flanges 100. The coupling head has a
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- In use, the coupling head 72 is mated to the dispense cap
70 by introducing the coupling head 102 front end into the cap
socket 80 and rotating the coupling head a part~-turn relative
to the dispense cap so that the coupling head bayonet flanges
104 engage under the dispense cap socket bayonet flanges 100;
the flanges may have a small axial angle to provide a camming
action to force the coupling head into the dispense cap
socket. As the coupling head enters the dispense cap socket,
the coupling head valve body extension 112 enters bore 86,
encounters and then pierces the dispense cap membrane 92 and
sealing ring 114 is compressed against the bottom of the bore
to seal the valve body extension in the bore. Liquid can now
be pumped out of the drum; passing up tube 90, through the
membrane 92, up into the valve body extension 112, past the
ball valve 108 to the outlet through bore 106 (as indicated by
the arrows in Fig. 4). As pressure in the drum drops air will
pass the coupling head front end 120, between the coupling
head flanges 100, to flow through the air holes 94 into the
head space in the drum; the differential air pressure lifting
air valve Q@iaphragm 96 off underside of the socket flange
(again as indicated by the arrows in Fig. 4). In this
embodiment a rotary coupling is not required as the coupling
head only needs a part turn to engage in the dispense cap.

In the fluid coupling shown by Figs. 5 and 6, the
dispense cap 120 is the same as dispense cap 70, with the
exception that membrane 92 is replaced by a fluid valve 122
having a rotary valve member 124; otherwise like parts have
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the through bore 86. Valve member 124 can be rotated so that
its ports 126 can register with the support member‘’s ports
132, i.e the fluid valve will be open (Fig. 6). The valve is
closed when the valve seal is rotated away from port
registration (Fig. 5). Valve member 128 also has a cruciform

depression 134 in its upper surface.

The coupling head 136 is the same as coupling head 72,
with the exception that pointed non~return valve body
extension 110 is replaced by a much shorter, central cruciform
extension 138; with surrounding axial ports 140 communicating
with non-return ball valve 108.

In use, the coupling head 136 is mated to the dispense
cap 120 by introducing the coupling head 102 front end into
the cap socket 80 and rotating the coupling head a part-turn
relative to the dispense cap so that the coupling head bayonet
flanges 104 engage under the dispense cap socket bayonet
flanges 100. As the coupling head enters the dispense cap
socket, the coupling head cruciform extension 138 enters fluid
valve member cruciform depression 134 and, as the coupling
head 136 is rotated, valve member 124 is rotated from it’s
closed to it’s opened position. Sealing ring 114 is compressed
against the bottom of the socket bore 122 to seal the coupling
head front end in the dispense cap socket. Liquid can now be
pumped out of the drum; passing up tube 90, through the fluid
valve pdrts 130 & 126, through axial ports 140 up into the
coupling head front end 102, past the ball valve 108 to the
outlet from the coupling head (as indicated by the arrows in
Fig. 6). As pressure in the drum drops air will pass the
coupling head front end 120, between the coupling head flanges
100, to flow through the air holes 94 into the head space in
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extension 112 enters a®semBgy is a cap (10,70,120) to se a drum or the
like fluid container and having a valve (22,96) to
control the ingress of air and means (24,92,122) to
prevent the egress of fluid, the coupling head
(12,70,137) seals solely with the fluid egress
prevention means (24,92,122), complimentary features
(34&44,100&104) on the dispense cap and coupling
head are provided to inter-engage upon relative
rotation of the coupling head with respect to the
dispense cap, and the fluid egress prevention means
are arranged to be engaged and opened by a part
(50,110,138) of the coupling head upon mating
engagement with the dispense cap.
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2. A fluid coupling as claimed in claim 1,
characterised in that the dispense cap (10) and the
coupling head (12) have inter—-engaging screw threads
(34&44).

3. A fluid coupling as claimed in claim 1,
characterised in that the dispense cap (70,120) and
the coupling head (72,136) have inter-engaging,
part-turn, bayonet-type fittings (100&104).

4. A fluid coupling as claimed in any of claims 1 to 3,
characterised in that the fluid egress prevention
means is a membrane (92) and the front end (110) of
the coupling head (106) is shaped both to pierce the
membrane, whereby the membrane may be breached as
the coupling head is rotated into the dispense cap,
and to provide a flow path for dispensed fluid.
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past the ball val outl et 'through bore 1p6eTHI&S
arrows in Fig. 4). As pressure in the drum drops airﬁmﬁll I ng
head front end 120, between the coupling hgad flanges—100, to fl ow through
the air holes 94 into the head space in the drum the differential air

pressure ligling air xakyaidi aplipa@Ay98sotlbinedeini doyobrt Beasasket tbdl ange
(again as indicated by, the arraws jn, Fi 4)...ln | s.enbodi nent_a rotarX
coupling is not requi¥88r3§ é%ﬁdﬂﬂ?nghﬁga&Qﬁﬂ%i#%%d?ggeﬁﬁwpqﬁﬁ?PYﬁp
engage in the dispensmeaas. is tde filuiidl valple ng3ghovnhabyngi gan Saxaiall By
Lhe dispense cap 120 h3yhRPespae,8° ndniRENTSaGaRsH0cil (Ahdie SECPAd Pl

that nenbrane 92 is replace a a aving a rotary
menber 124; ot herw sethekeoppitinghhead (60Ni dssisbapadadddetRegngagel TheS

SHEET HAS BEEN REPLACER) (e mghb8R ! Nina2EBy" CLAECNG8Eve TR BLYC HEFDObe
axially displaced and the fluid valve opened as the
coupling head is rotated into the dispense cap, and
to provide a flow path for dispensed fluid.

6. A fluid coupling as claimed in any of claims 1 to 3,
characterised in that the fluid egress prevention
means is a fluid valve (122) having a rotatable
valve member (124) and the front end (138) of the
coupling head (136) is shaped both to engage the
valve member, whereby the valve member may be
rotated and the fluid valve opened as the coupling
head is rotated into the dispense cap, and to
provide a flow path for dispensed fluid.

7. A fluid coupling as claimed in any of claims 1 to 6,
‘characterised in that the air ingress valve is a
one-way valve (22) provided in the dispense cap (10)
separately from the fluid egress prevention means
(24).

8. A fluid coupling as claimed in any of claims 1 to 6,
characterised in that the air ingress valve is a
one~way valve (96) provided in the dispense cap
(70,120) co-axially with the fluid egress prevention
means (92,122).

9. A fluid coupling as claimed in claim 8,
characterised in that the one-way valve 1is an
annular air valve diaphragm (96) disposed about the
fluid egress prevention means (91,122) and biassed
to seal air inlet ports (94) in the dispense cap



inverted cup shapg_gggggg_igngL_ngLs 126 (Fig. 6) 'fh §%t u-Lsi,e
128 and can rotat e— a vertical axis on a valve su '“,-ep
part of the socket H “ ‘provided with rad| I] P |g 5)
t hat communi cat e nggm \gﬂ““‘ w re 86. Valve msrrbe tated

so that its ports 1 an yedi sfer*with the support. nenber S ports 132, i.e
the fluid valve wll be open (Fig. 6). The valve is closed when the valve
seal is rotated away fromport registratio (Flg 5) e_Ie 8j{al so
has a crUC|forn1depreSS|on 134 inits uppeg surface. ?H%igkt ﬂRgeﬁ% 136
is the sane as coupllg% @472, with the exception return
val ve body extension 8 'S géplaced by a nmuch shorter, central cruciform
extension 138; with surrounding axial ports 140 comrunicating with

non-return hal | Va'VeAlQ&ulh”cB%?llh?eaQOEﬁhh th§ﬁdaﬁ§60kscﬂ§%ﬁg i0t5h§

di spense cap 120 by introduci ng ront end into

cap socket 80 and rot&PPFQCFﬁ€1§§GpPPn§ gh& ganplingnheadal 106, 966ﬂhés
di spense cap so that bbavﬁaéalw&ahhaadohaye&aknflamaea ¥84vengage)under the
di spense cap socket bayonet flanges 100. As the coupling head enters the

di spense cap socket, the coupling head cruciformextension 138 enters fluid
val ve nenbericr uci form ddpmameoncdg4ferda Eldike coupling lsadllSined in
rotated, valve ”E”beraﬁilgksgﬁgtﬁ%gglgﬁgnhi51ﬁ50|Osed toit's opened

position. Sealing ring




agai nst the bottom of the socket bore 122 to seal the coupling head front

end in the dispense cap socket. Liquid can now be punped out of the drum

passi ng up tulg B0+ ghdH: labe Qe fluid valve ports 130 & 126 t hr ough a.z<| al
i ng head front &¥hd 102, [&Es 1108

ports 140 up i

to the outl et [ﬂmﬁm&nﬂm I ng head (as indicated Q) ﬂ
6). As pressur drops a t he ghead end
120, between the coupling head f|an§%§ﬁ%§@¥ﬂggéi|om/-*** the air hol es
94 into the head space in This Sheet Has Been Replaced THI'S SHEET HAS
BEEN 9 the drum _the differential air pressure lifting air valve di aphragm
96 of f the under FEOGE t he socket flange (again as indicated by the arrows
in Fig. 6). Thi s Sheet Has Been Repl aced 10 TH'S SHEET HAS BEEN

REPLACED CLAIM5:a fluid coupling for a negative pressure dispense system

comprising a dispense assembly (10,70,1200 to be fitted
as a cap to a seal a drum or the like fluid container
and having a valve (22,96) to control the ingress of air
and means (24,92,122) to prevent the egress of fluid, a
coupling head (12,70,137) to mate with the dispense
assembly and seal solely with the fluid egress prevention
means (24,92,122), complimentary features (34&44,100&104)
on the dispense cap and coupling head are provided to
inter-engage upon relative rotation of the coupling head
with respect to the dispense cap, and the fluid egress
prevention means are arranged to be engaged and opened by
a part (50,110,138) of the coupling head upon mating
engagement with the dispense cap:- '

the dispense . cap and coupling head may have inter-
engaging screw threads (34&44) or part-turn, bayonet-type
fittings (100&104); '

the fluid egress prevention means may be a membrane (92)
or a poppet valve (34) or a rotary valve (122); and,

the air ingress valve may be a one-way valve (22) either
separate from of co-axially about thé fluid ingress
prevention means. '

‘Figure 4



1. A fluid cou l'i ng for a negative pressure di spense system
conprising a di spense asse be fitted to a drumand a coupling head

to mtewith thﬁlnibhsd@ﬁﬁﬁs%e |y characterised in that the dispense
assenbly is a_ca seal a drumor the like fluid. I ner
and having a vaI ’ﬁ control thes | NQr essl afy@lslERN fATRHTN
(24,92,122) to p ess of fluid, the cpupli ngedeasd 12, 7@, 137)

seal s soIer W th the f|UId egress prevention nea 24921220~
canplinmentary features (34&44,100&104) on the dispense cap and coupling

head are provided to inter-engage upon relatixe rotation of the coupling
head with respect t se cap, t fluid egress prevention
nmeans are arranged E%ﬁ g‘d and o a part (50,110,138) of the
coupl i ng head upon tirn gement 4 \ pense cap. 2. A
fluid coupling as clained in im 1, EZﬁg in that the

di spense cap (10) and the coupling h |nter agi ng screw .

t hreads (34&44). 3. A fluid pl i as clai ned in claim 1
characterised in that the dispense ca nd the coupling head
(72,136) have inter-engaging, part-tur b bay -type fittings (100&104).

58

\

7,

.._....'.__._ — o - ——— ——

22 20 24 66

18 |
26.
28 40

16

34
14

h TGN

30 ( 38
32 26 |

42
10 | /

S




4. A fl ui d—eoupting as cl ai me clalned I n any of clalns 1to 3,
characterised in that th fﬂe ggﬁess prevention neans is a nenbrane (92)

and the front end pllng head (106) is shaped both to pierce
the menbrane, where may be breached as the coupllng head is
rotated into the di to;wzwude aflo ,Pd[u For—arsp

fluid. Thi s Sheet Has Been Replaced TH S SHEET PHKOEEEN 5.

A fluid coupling as clained in any of clains 1 to 3 rhar%%?%ﬁw@%d I n {f hat

.the fluid egress prevention neans is a fluid valve (34) having an axral ly °
novabl e val ve nenber (38) and the front end (50) of the coupling head (60)
I s shaped both to engage the val ve nenber, whereby the val ve nenber nmay be
axially displaced and the fluid val ve opened as the coupling head is
rotated into the dispense cap, and to provide a flow path for dispensed
fluid. 6. A fluid coupling as clained in amy of clains 1 to 3,

characterised in that L d ress prevenin
' G.2 -~ illF—8°
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nmeans is a fluid valve (122) having a rotatable val ve nenber (124) and the
front end (1387‘0f’fﬁ§’66§5%75§—t2ad (136) is shaped both to engage the
val ve ménber, WQE Ve fid Bedhiilepiaoetieber may be rotated and the fluid valve
opened as the co mm{m rot ated into the di spense cap, and to
provide a flom1pa ed fl ui [ |

clainmed in any o ) charag% e(r7| sed in tha wgsg‘%ﬁ; %‘g@"
val ve is a one- may valve (22) provided .in the dispens iy
fromthe fluid egress prevention neans (24). 8. A fluid coupling as

claimed in any of clains 1 to 6, characterised in that the air ingress
valve is a one-way valve (96) provided in the dispense cap (70,120)

co-axially with th luid egress prevegi 4 92,122). 9. A
fluid coupling #ﬁl in clai erlsedlnthat t he
one-way valve is f#in 14 r val ve

fluid egress prevention neans (91, 122)

sET d about the

ir inlet ports
(94) in the dispense cap 72
_ '\.)...

106

W rrsssrttt
K

77277




This Sheet Has Been Repracedt—t2——  TH'S SHEE HAS BEEN REPLACED
(70,120). 10. ‘This”Shlek ;;% cqupling as clainmed in any of clains 1 to 9,

characterised int , ¢ head (106,136) is provided with a -
non-return, fluid Humr L. A di spense cap f¢ oupl ing

as clainmed in any E-clainujs Thi s Sheet

di spense system conpri sing a di spense assenbly (10, 70, 1200
a cap to a seal a drumor the like fluid container and having a val ve
(22,96) to control the ingress of air and neans (24,92,122) to prevent the
egress of fluid, a coupling head (12,70,137) to mate with the di spense
assenbly and seal solely with the fluid egress preventi on neans
(24,92,122), conplinentary features (34&44,100&104) on the di spense cap and

coupling head are profi | nj#r - engage upon relative rotation of the
coupl i ng head .
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with respect to the dispense cap, and the fluid egress prevention nmeans are
arranged to be engaged and openred—by a part (50,110, 138) of the coupling
head upon mating engagenent i t the di spense cap:- the dispense cap and
coupl i ng head may ha ﬁ ng screw t hr eads 4 or part-turn,
bayonet-type fitti ng Eﬁ[ he fly egress pre [ nears—may-—he a
menbrane (92) or a p 4) or rot ary val Vv '
i ngress valve may be a one way val ve (22) ei t her sepa _
co-axially about the fluid ingress prevention nmeans. Fi gueet
Has Been Replaced THI S SHEET HAS BEEN REPLACED [ err]

62 [err] Thi s Sheet Has Been Repl aced

FIG.5 &

= 136
K\l
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2/ 6 [err] 62 52 Thi s Sheet Has Been Repl aced 3/6 TH'S SHEET HAS
BEEN REPLACED [err]| [err] s—Sheet Has Been Replaced 4/6 FIG 4 [err]

[err] Thi s Sheg; s SR IBE B efil ag ed 5/6

L [
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[err].[err]
HAS BEEN

—REPtA@EDfﬁtUTD—CCUﬁLINGS Date: 15 MAR rl S | }rid
coupl i'ng for ok vlge tQssure di spense system co rﬁglérks&%t [B p%%{r

assenbly (¥
cont ai ner -
nmeans (24, 9
(12, 70, 137)

to mate W|th t he di spenpmﬁwam seg%t sol &l MAW 1986t h
fluid egress prevention nmeans, conplinentary teatur e Y b,V

[err] Thi s Sheet Has Been Replaced 6/6_[err] TH S SHEET

| ui d

ﬂ‘ﬁ fltted as a cap to seal
ve (22,96) to copirol thejf ,%ﬁ,
nt the egress of fluid, a CéﬁFHI ng eagﬁE&Fl

on

t he di spense cap and coupling head are prOV|ded to |nter-engage upon

relative r oRBSTRAQIf t he

A fluid coupling for a negative pressure dispense systenm
comprising a dispense assembly (10,70,120) to be fifted as a
cap to seal a drum or the like fluid container and having a
valve (22,96) to control the ingress of air and 'means
(24,92,122) to prevent the egress of fluid, a coupling head
(12,70,137) to mate with the dispense assembly and seal solely
with the fluid egress prevention means, complimeritary features
(33%44, 100&104) on the dispense cap and coupling head are
provided to inter-~engage upon relative rotation of the
coupling head with respect to the dispense assembly, and the
fluid egress prevention means are arranged to be engaged and
opened by a part (50, 110, 138) of the coupling head upoh-
mating engagement with the dispense cap.

Figure 4



coupling head with respect to the dispense assenbly, and the fluid egress
prevention neans are arranged to be engaged and opened by a part (50, 110,
138) of the coupling head upon nmating engagenent with the di spense cap.
Figure 4 FLU D COUPLINGS This invention relates to fluid couplings for
negati ve-' pressure dispense systenms andlit particularl -
exclusiyely, relates to fluid couplings that are suital
drunms for hazardous chemcals and the |like. There is ajjclass
di spense system systens enpl oyi ng negative pressure difs
from containers, such as expensive or hazardous |iquio
container being fitted with a di FpRIPeCOUPLENGSsenbl y t hat i 2
with a coupling head at a point of use to enable the fluid to be punped
fromthe container. An exanple of a coupling for such a negative pressure
di spense systemis I ! 0 pa : | T4 ] EP- A-0
477 477 wherein theqﬁgﬁcéh‘g@ggfﬁbfe%%sr Q@%ﬁi %‘g@‘é@??ﬁeﬁ*’?@%‘é Ve
assenbly by nedispense systenist aeh irepurticdadiygr b 7nct| exgtlusively, retagdsvedflallout t he
body 200 of the caqupli 51 and. having four attachnent |ugs 274; in use,
the coupling i §O¥RlINgs tg*}qtatf%a“‘ﬁ%l%?qrdls i“’s‘%eﬁ%‘@s aF \t‘éz,ar‘ﬁﬁi@rﬁ Bicgy andhe val ves
and only theregfdggeis the collar rotated to lock the valve in position.
Such an arrangenent is clearly dangerous in that hazardous

There is a class of fluid dispense system systems employing negative
pressure dispensation of fluids from containérs, such as expensive or
hazardous liquid chemicals, the container being fitted with a dispense valve
assembly that is to be mated with a coupling head at a point of use to enable
the fluid to be pumped from the container. An example of a coupling for
such a negative pressure dispense system is described in European Patent
Specification No. EP-A-0 477 477 wherein the male assembly or coupling
is fitted to the valve assembly by means of an attachment collar 27 slidingly
received about the body 200 of the coupling 51 and having four attachment
lugs 274; in use, the coupling is first fitted into to dispense valve, opening
all the valves and only thereafter is the collar rotated to lock the valve in
position. Such an arrangement is clearly dangerous in that hazardous

chemicals could escape form an unsecured coupling.

It is an object of the present invention to provide a fluid coupling for
negative pressure dispensing of fluids wherein the fluid valve cannot be
opened without mating engagement between the coupling head and the

dispense assembly.

According to the present invention, a fluid coupling for a negative
pressure dispense system comprises a dispense assembly to be fitted to a
drum or the like fluid container and a coupling head to mate with the

dispense assembly, the dispe'!nse- assembly having an air valve to control the



chem cals could escape forman unsecured coupling. It is an object of the
present invention to provide a fluid coupling for negative pressure
di spensing of fluids wherein the fluid val ve cannot be opened w t hout

mat i ng engagenent between the coupling head and the di spense assepbly
According to the present invention, a fluid coupli g ""f"ff.f

pressure di spense system conprises a di spense assen ' dto a
drumor the like fluid container and a coupling head UL NI

di spense assenbly, the dispense assenbly havi ng an |qi ‘al ve fe eoFol t he

2 ingress of air to the drumand a fluid valve to ceF the egre f
fluid fromthe drum the coupling head sealing solely with and opening the

flluid valve: angbis & APENSE FRAGNY nf0laRal LglBRLAA Lhuia .

conplinentary ma ures nt ér-engage upon rél

movenment bet weefironi ¢heCdrafe Ithe cagtiagthead seuting Relebowithiand opediflg théftiidi n t he
di spense assenbly fluid valve has a rotatabl e valve nepber, the coupling

head has a part Valygpaed the dispsaskasserablyAndconphing bead having.complypeniayassenbl v
and coupling he tfh' g > ol < “B&Hi'in% ' | on;
wher eby, in use?&gégt e Ee%ﬁ%#tﬁ%t%? ﬁ%%ggirug&?g?gt?vgd I'n %%ﬁég‘éfr)\és@%é%senbl y
the mating feat thiccdispengagsenbly dnkdehe caypling hedids achepein theadigpepssassemdblyot at es
t he val ve nenber_ to open the fluid valve. In an enbodj nrent of the present
i nvention, the ,fgqchtva.lg'pehq;aq Jatatable valve member, the coupling head has a part

shaped to engage the valve member and the dispense assembly and coupling

head mating features inter-engage upon relative rotation; whereby, in use,

as the coupling head is rotated in the dispense assembly the mating features

engage and the coupling head part engages and rotates the valve member to

open the fluid valve.

In an embodiment of the present invention, the rotatable valve
member is of an inverted cup shape having radial ports in the cup side walls
and is rotatable about a vertical axis on a valve support member that is part
of the dispense assembly and is provided with radial ports that communicate
with a through bore in the valve support member; whereby, in use, the valve
member can be rotated so that its ports register with the support-member

ports to open the fluid valve.

The above and other features of the present invention are illustrated,

by way of example in the Drawings, wherein:-

Fig. 1 is a sectional elevation of an unmated coupling head and
dispense cap in accordance with a first embodiment of the
present invention; and,

Fig. 2 is a similar view of the coupling head and dispense cap of

Fig. 1, when mated.



menber is of an inverted cup shape having radial ports in the cup side
walls and is rotatable about a vertical axis on a valve support nenber that
is part of the dispense assenbly and is provided with radial ports that
comuni cate with a through bore in the valve support nmenber; whereby, in
use, the valve nmenber can be rotated so that its ports register with the

support-nmenber ports to open the fluid valve. The a = res
of the present invention are illustrat ed,3 by way of &W‘?WT&UEET
Drawi ngs, wherein:- Fig. 1 is a sectional elevgtion pfp te
coupling head and di spense cap in accordance with a f@%t%t?-en%my- t he
present invention; and, Fig. 2 Is asimlar viéwof tne coupfTt ead

and di spense cap of Hihg fluld coiiiine ¥ROGE b F%#?f_ghd\@@}{gl?} élf%g p 16 APR
1998 The fluid coupling shom%ﬁﬁbygFi gs 1yar11 2 conpri elg a |gé|£én§aep cap 70

and a coupl i ng R@zudld 2oupling htiad ddRs eThadispensa qapadis tai plastivs uhalilding aff
general ly conventional ca hape, or it cauld and, adapted cap,, with a
dependi ng thr eag@&?@%{ F?n‘%ﬁ,ﬁ"%ﬁt"% ShEpea 0 1 Cp e‘%"eﬁ‘?d "?‘g“,p?etdocaé’eavplﬂhéai nst
the lip of the gggdndife Mr&a@Bd AiRET4, A tof 76 AnAOEapSRAR: thQEalNEATRE Bed tYPE
2001 plastic drunm). Afrusto-conically shaped socket g0 is co-axially,
seal i ngly fittetipioftthe nerk efacantginer Rirglrum(nof showm, Serctxamplesa (ype208éd with a
radially plastic drum). A frusto-conically shaped socket 80 is co-axially, sealingly

fitted into the cap top. The top of the socket is provided with a radially

outwardly extending flange 82 that is attached to the cap top. The socket

also has a central recess 84 and a bore 86 running from the bottom of the
recess to the inner end 88 of the socket body. The lower part of bore 86 is
of larger diameter than the upper part and a plastics tube 90 is fitted within
the lower bore and depends to the bottom of the drum. The socket duct is
sealed by a fluid valve 92 having a rotary valve member 94. The valve
member is of an inverted cup shape having radial ports 96 (Fig. 2) in the
cup side walls 98 and can rotate about a vertical axis on a valve support
member 100, part of the socket body 80, that is provided with radial ports
102 (Fig. 1) that communicate with the through bore 86. Valve member 94
can be rotated so that its ports 96 can register with the support member’s
ports 102, i.e the fluid valve will be open (Fig. 2). The valve is closed
when the valve seal is rotated away from port reéistration (Fig. 1). Valve

member 98 also has a cruciform depression 104 in its upper surface.

A ring of air holes 106 in the bottom of the recess 84 surround the
bore 86, running axially from the recess to emerge under the socket flange
82. A resilient, annular air valve diaphragm 108 is seated in a peripheral
groove 110 about the exterior of the socket body and is biassed against the
underside of the socket flange to thereby normally seal the air holes 106.
The socket recess 84 is also provided with a pair of circumferentially short,

radially inwardly extending flanges 109.



outwardly extending flange 82 that is attached to the cap top. The socket

al so has a central recess 84 and a bore 86 running fromthe bottom of the
recess to the inner end 88 of the socket body. The | ower part of bore 86 is
of larger dianeter than the upper part and a plastics tube 90 is fitted
within the | ower bore and depends to the bottomof th U

duct is sealed by a fluid valve 92 having a rotary val BEﬁEﬁ%égggigﬁﬁﬁg
val ve nenber is of an inverted cup shape having radialj ports
the cup side walls 98 and can rotate abodt a vertical [pHeE o
support nenber 100, part of the socket body 80, that is provided with
radial ports 102 (Fig. 1) that conmunicate with the through bore 86. Valve

menber 94 can be rot ?hgg?ﬂgiﬂ%p%%giﬂg é}ﬁ&g 3{?@:&@35&3%&?@18%%&{‘ t he support

menber's ports 102, i. valfve w open ‘The valve is
cl osed when t hecylaidviealeshaped mooldingof plastics foatemiapthetfrone gnds 1 1401 whichFi g. 1) .

Val ve nmenber 98, al sa . has.a crucjformdepressi.on 104 ipnits r surface. A
ring of air hol @é’rﬁﬂée‘fwltﬁﬁgc‘ﬁﬁ-ﬁ?ﬂﬁﬁh?s He r?‘bﬁ@égutﬁ'ﬂr XuF’F‘G%‘ﬁEgﬁﬂégeﬁor e 86,
running axial | y1{g emetdie deSieRSsE td Qn:eﬁ%ﬁ%e%d&rba&&&t Wﬁiﬁﬁeg'r ?ngﬁethgz- A

resilient, annular air valve diaphragm108 is seated 1'n a p eral groove
110 about the einveardlyrextendingeflangek 409 i the dispbnse cip cantuatirevgss 8t Thhe

under si de of the socket flange,to ere ormal l.y seal the air hol es 106.
The socket receS P@‘Rgﬁ?aé@%gmﬁg&%ﬁmﬁyms o ¢ darger-diapetes, | y
short, radial | ypbrewapdsptinglogdedi Honire@A® 8811 ¥afte 120 1 housed in the larger Date

diameter bore. The coupling head terminates in a central cruciform

|
|
lin

extension 122; with surrounding axial ports 124 communicating with non-
return ball valve 120. A sealing ring 126 is provided at the coupling head
front end radially outside the axial ports 124. The upper end of the coupling
head is threaded at 128 for connection to an outlet pipe', not shown.

In use, the coupling head 112 is mated to the dispense cap 74 by
introducing the coupling head 114 front end into the cap socket recess 84
and rotating the coupling head a part-turn relative to the dispense cap so that
the coupling head bayonet flanges 116 engage under the dispense cap socket
bayonet flanges 109. As the coupling head enters the dispense cap socket,
the coupling head cruciform extension 122 enters fluid valve member
cruciform depression 104 and, as the coupling head 112 is rotated, valve
member 94 is rotated from it’s closed to it’s opened position. Sealing ring
126 is compressed against the bottom of the socket recess 84 radially
between air holes 106 and rotary valve member 94 to seal the coupling head

front end in the dispense cap socket.

A suction pump (not shown) is connected to the coupling head upper
end 128 so that liquid L can be pumped out of the drum; passing up tube 90,
through the fluid valve ports 102 & 96, through axial ports 124 up into the
coupling head front end 114, past the ball valve 120 to the outlet from the



The coupling head 112 generally conprises a radially wnged, cylindrically
shaped noul ding of plastics material the front and 114 of which is provided
with circunferentially short, radially outwardly extending flanges 116 that
are designed to inter engage in a bayonet type fitting with the inwardly
extending flanges 109 in the di spense cap central bl i ng
head has a through bore 118 that terminates in a lljargpraCERBENT SHEESra. A
spring-1 oaded, non-return ball valve 120 is housed|in the |ar erggia ter
bore. The coupling head terninates in a central crughﬁgpﬁﬁbﬂ%&h&] R 122;
with surroundi ng axi al ports 124 comuni cati ng W tia=er—rctegrm bar1_val ve
120. A sealing ring 126 is provided at the coupling head front end radially

out si de the axi é&uﬂi th°ea32(ﬂs : té&’ﬂfrtheeﬁi‘iloﬁg Si%(ﬁ%cwpws e in fhet Nr eaded

at 128 for connection to an outlet pipe, not . I'n use, the coupling
head 112 i s nat dcim dropseaidiO; prilispass the dotipling head ot emb 114 ebatwenyl theg head

114 front end into.fthe c socket recess,K 84 rotati t.he coupljng head
a part-turn rel SPYRIDE; a&ﬁl@nﬁsgﬁén&ﬁeﬁp‘h’é@gﬁﬁﬂ? ayr ieégﬁﬁllf‘tr‘?gtﬁﬁg‘gﬂi bayonet
fllanges 116 engggRe YRR dhfte: SheSREBRABLAMr PREURBE 188YL BR valverdigfiaddd. As
the coupling head enters the dispense caE socket, the coupling head

cruci f or m ext end30®offithe voderside of ithe sbcket Nlangenéagain acindivatedrby the prrowsi on 104
and, as the cougl%&gégead 112 is rotated, valve nenber 94 is rotated from
it's closed to M *¥ dPened position. Sealing ring 126 is conpressed agai nst
the bottom of the socket recess 84 radially between air holes 106 and
rotary valve nenber 94 to seal the coupling head front end in the dispense

cap socket. A sucti ofhpap skitb?4 smaynbg prayidednwish aacantidamper tiogidB0rf head
upper end 128 sq@ that ld 9 the-cPbcRS RUERSEH Bl B plodfied  With aPASRL"Y UP

t ube 90,
bung (not shown).
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REPLACEMENT SHEET CLAI Ms: 1. A negative pressure HESFETTS
conprising a dispense assenbly (70) to be fitted to a drumor the like
flui d containerl.and A negatjveipnesstmeatispenscystem comprising hdispensel asspmbhe

assenbly, the di spen(sis) %s e

e HR('?(Y to a drum or the like fluid container and a coupling
head (112) to mate with the dispense assembly, the dispense assembly
having an air valve (108) to control the ingress of air to the drum and
a fluid valve (92) to control the egress of fluid from the drum; the
coupling head sealing solely with and opening the fluid valve; and the
dispense assembly and coupling head having complimentary mating
features (109, 116) that inter-engage upon relative, mating movement
between the dispense assembly and the coupling head characterised
in that the dispense assembly fluid valve (92) has a rotatable valve
member (94), the coupling head (112) has a part (114) shaped to
engage the valve member and the dispense assembly and coupling
head mating features (109, 116) inter-engage upon relative rotation;
whereby, in use, as the coupling head is rotated in the dispense
assembly the mating features engage and the coupling head part

engages and rotates the valve member to open the fluid valve.

A system as claimed in claim 1 and further characterised in that the
rotatable valve member (94) is of an inverted cup shape having radial
ports (96) in the cup side walls (98) and is rotatable about a vertical
axis on a valve support member (100) that is part of the dispense
assembly (70) and is provided with radial ports - (102) that
communicate with a through bore (86) in the valve support member;
whereby, in use, the valve member can be rotated so that its ports

register with the support member ports to open the fluid valve.

A system as claimed in claim 2 and further characterised in that the

rotatable valve member (94) has a cruciform depression (104) in its

the ball valve 120 to the outlet fromthe
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having an air valve (108) to control the ingress of air to the drumand a
fluid valve (92) to control the egress of fluid fromthe drum the coupling

head seal i ng so%el—y—w—t—lcr—and—opem_ng the fluid valve; and the di spense

assenbl y .and cou - conplinmentary mating features (109, 116)
t hat inter-engag "!glﬂ ﬂ mati ng novenent be n_t he di spense

assenblly and the GO aracterl sed in thaff ’EE—‘ bl y
fluid valve (92) has a rotatable val ve nenber (94), it EBY 112)
has a part (114) shaped to engage the val®e nenber nélééh i n

assenbly and coupling head mating features (109, 11 up
relative rotation; V\/nereby I n use, as the coupling head IS rota. N the
di spense assenbly thg ggﬁg part
engages and rotates t val ve ?rg&nilg%(fé? g% atﬁgl%) lﬁga . l

system as cl ai med i ncmbrfonnl:xmnsiomﬂlzz)er characteri sed | n th_at- t he
rot at abl e val ve nenber (94) is of an inverted cup shape having radial ports
(96) in the cup side walls (98) and is rotatable about a vertical axis on a

val ve support mﬁberA(spee)nﬁsfaémeaxﬂarahanana%ﬁ@mmheﬁaﬁaméhséao) and
is provided with radi ports (102) that comunicate with a through bore

(86) in the val ve sujppihat thmmhngméiﬂﬂ) hasna dkrough here/Eli18)x housigea can be

rotated so that its ports r |st e, su t 19 t
Chetui o valve. 5 Seiax Bl eRe o ol g EREommoednmiaf i3 fad OPC"
characterised in tha&uddiﬁd{ﬂgta%iaibbﬂs Mth&rﬁﬁﬁﬁ@itlﬂg%ﬁh ﬁﬁ%n&\#dy%l\feor m

depression (104) in its

5. A system as claimed in any of claims 2 to 4 and further characterised
in that the dispense assembly (70) and the coupling head (112) have
part-turn, inter-engaging fittings (109,116).

6. A system as claimed in claim 5 and further characterised in that the
part-turn, inter-engaging fittings are bayonet fittings (109,116).

7. A system as claimed in any of claims 1 to 6 and further characterised
in that the air ingress valve is a one-way valve (108) provided in the
dispense assembly (70) co-axially with the fluid valve (92).

8. A system as claimed in claim 7 and further characterised in that the
one-way valve is an annular air valve diaphragm (108) disposed
about the fluid valve (92) and biassed to seal air inlet ports (106) in
the dispense assembly (70).

9. A dispense assembly for a negative pressure dispense system as

claimed in any of claims 1 to 8.

10. A coupling head for a negative pressure dispense system as claimed

in any of claims 1 to 8.



REPLACEMENT SHEET 7 upper surface and the coupling head (112) termnates in
a central cruciformextension (122). 4. ©* A systemas clained in claim?2
and claim3 and further characterised in that the coupling head (112) has a
t hrough bore (118) housing a one-way fluid valve (120) and the cruciform
extension (122) has surrounding axial ports (124) communicating with the
one-way val ve. 5. A systemas clainmed in any of clains 2 to 4 and
further characterised in that the dlspeﬁse assenbly (F 3o
head (112) have part-turn, inter-engaging fittings (16

systemas clainmed in claim5 and frmipecogPgrReseri sedf in t
Dggggiaf@ﬁ?ﬁﬁﬁ ..... A

part-turn, inter-engaging fittings are bayonet fittings
systemas clained in any of clains 1 to 6 and further characterrsed 1 n at
the air .| ABSERACKAl ve is a one-way valve (108) provided in the dispense

assenbly {7 1&9aaxa Oﬁpml;”k&pe f'ﬁég?lggge %}sug?hdls’%ﬂs%e Tem

claimed in claim?7 her char act e-way V
an annulapoaprlﬁahﬂa%h@&ﬁ@%gﬂ¢(iéﬁ?mblgpé§9d7§bé&9kfﬁ?fhﬁlﬁlbbﬁdea§92§
and bi assedg &asbaRi & @l droréife (19Re iEnulile clirenser asaenhhyingl)a 9

Qn3| zfegfgﬁﬁgsenq%f oglba negatl ve (ﬁ]e%d di s enseg%gst?grgp?%é&?éne%sln

di spense 1¢wmaaﬁ%22)atqe@navanQ/tﬁecégresslofoﬂluld, a coupling head
(12,70,137) to mate with the dispense assembly and seal solely
with the fluid egress prevention means, complimeritary features
(33&44, 100&104) on the dispense'cap and coupling head are
provided to inter-engage upon relative rotation of the
coupling head with respect to the dispense assembly, and the
fluid egress prevention means are arranged to be engaged and
opened by a part (50, 110, 138) of the coupling head upon
mating engagement with the dispense cap.

Figure 1
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8 REPLACEMENT SHEET FLUI D COUPLINGS =~ Date :16 ..APR 1998 ABSTRACT A
fluid coupling for a negative pressure di spense system conprising a

di spense assenbly (10, 70,120) to be fitted as a cap to seal a drumor the

| i ke fluid container and having a valve (22,96) to control the ingress of
air and-.neans (24,92,122) to prevent the egress of fluid, a coupling head
(12,70,137) to mate with the di spense assenbly and [FEQ ' The
flui d egress prevention neans, conplinentary featurles éé@ﬁ&%&I E%BA

t he di spense cap and coupling head ard/@rovided td ipt.e‘rﬁemqgga upgn
relative rotation of the coupling head with resgeBf o THe tiSpens
assenbly, and the fluid egress prevention neans are arranged to be engaged
and opened by a part (50, 110, 138) of the coupling head upon mating
engagenment with the dispeare cap. Figure 1 REPLACEMENT SHEET
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