
-1- APPARATUS FOR MAKING OR DISPENSING DRINKS The  present  invention
relates  to  a   device   for 



discharging metered quantites of liquid concentrate 5      comprising a
housing  having wall means  defining  a hollow   interior,  a  flexible
member  dividing  the 



interior of the housing into a first chamber and a second chamber, inlet
valve means in the communication with the first chamber for permitting the
flow of 



10     concentrate  therethrough  into the first chamber when the inlet
valve means is opened and the inlet valve being closable to resist reverse
flow of concentrate 



therethrough, outlet valve means in communication with the   first
chamber   for  discharging  concentrate 15     therefrom, and gas inlet
means in  communication  with 



the second chamber for the supply of gas thereto for pressurisation of said
hollow interior to cause said flexible member to flex so as to discharge
concentrate 



from the first chamber through said outlet valve 20     means. US  4334640
(van Overbruggen et al) discloses a device 



as described above in which the outlet valve means is provided by a tubular
portion having a central bore in REPLACEMENT SHEET 





-2- communication  with  a  plurality  of   radial   bores providing fluid
communication between the chamber of 



the device which may contain concentrate and the exterior  of  the  device.
A thin resilient piece of 5      hose  is  arranged  to  cover  the
openings  of   the 



plurality of radial bores, the resilience of the wall of the piece of hose
being arranged to hold the wall in contact with the outlets of the radial
bores to 



close the valve.  At a predetermined pressurisation of 10     the   device,
the   fluid   pressure  is  such  that concentrate may be pushed out of the
device via the 



radial bores and deform the resilient piece of hose to open the valve and
allow concentrate to flow from the device. 



15 If the outlet valve of the device described in US 4334640 is to provide
an adequate seal, the piece of 



hose would need to be tightly fitting and strongly elastic.   The
disadvantage  of  this  is  that  the 20     pressure  change  required to
open the valve would be 



relatively large.  If the device is to be operated by a  lower  pressure
change then the hose would need to be relatively weak and the concentrate
contained  in 



the device would be likely to leak out under the   



-3- static pressure of the concentrate in the dispensing 



tube. The object of the present invention is, at least in 5      the
preferred  embodiment,   to  provide an improved 



concentrate discharging device. The device according to the present
invention is characterised in that the outlet valve means comprises 



10     an opening in a first portion of the wall means and  a valve head
carried by a second portion of said wall means, said first and second
portions of said wall 



means being relatively moveable for effecting relative movement of the
valve head  and  valve  opening,   and 15     being  resiliently biased to
a first relative position 



in which the opening is closed by the valve head and being   arranged   to
move   in   response  to  said pressurisation of the device to a second
relative 



position in which the outlet valve means is opened. 20 Embodiments of the
invention will now be described, by 



way   of   example   only,   with   reference  to the accompanying
drawings, in which:-  



-4- 



Figs.   1  to 4 are diagrammatic cross-sectional views of a dispensing
device according to an embodiment of the  invention,   showing the device
in four different 



conditions; 5 Fig.   5  is  a cross-section on the line V-V shown in 



Fig. 1; Fig. 6 is a perspective view, partly cut-away, of a 10     part of
the device of Figs. 1 to 5; 



Fig. 7 is an enlarged section through part of the device shown in Figs. 1
to 4; 15     Fig. 8  is an enlarged perspective view of part of the 



device as shown in Fig. 7; Figs.  9 and 10 are views similar to Figs.   2
and  3 but   showing   an   alternative   embodiment  of  the 



20     invention; and Fig. 11 is an enlarged sectional view through part of
the device shown in Figs. 9 and 10. 





-5- Figs. 1 to 8 show a concentrate supply device 2 comprising  a
concentrate  container  4,   such  as a 



liquid tight box, and a concentrate dispensing unit 6 which is secured to
the container 4, and is for 5      dispensing   concentrate    therefrom
in    metered 



quantities.   Intially, the container 4 is filled with liquid concentrate 8
to be dispensed although each of Figs. 1 to 4 show that the container 4 has
already 



been partly emptied. 10 The dispensing unit 6  comprises  a  cylindrical
side 



wall  10  which  is secured, as by welding,  to a disc shaped upper wall 12
having  an  outwardly  extending flange  14 by which the unit 6 is secured,
again as by 



15     welding,  to a wall 16 of the container  4.   A  lower wall 18 of
the unit 6 is carried by the cylindrical wall 10 and has a central circular
aperture 20 through 



which projects a stem 22, of circular cross-section, carried by the upper
wall  12.   A  flexible  plastics 20     diaphragm 24 of relatively flimsy
material is provided 



in the unit 6.  The diaphragm 24,   as  best  seen  in Fig. 6, is of
bag-like construction and is of a size and shape such that,  as shown  in
Fig.   2,  it  may 



conform to the interior of the walls 10 and 18. The   



-6- diaphragm is open at its upper end and the upper edge 



26 thereof is secured between the walls 10 and 12. The diaphragm 24 has an
opening 28 at its lower end and the perimeter of the opening 28 of the
diaphragm 



5      is secured as by welding to the portion of the wall 18 surrounding
the   aperture  20.   The  diaphragm  24 accordingly divides the interior
of the unit 6 into 



two chambers 30 and 32. The chamber 30 communicates with the interior of
vessel 4 through a passage 34 10     which  may  be  closed  by  a one-way
valve 36 and the 



chamber 32 may receive pressurised gas from a gas supply (not shown)
through a nipple 38 into which the end  of  a  gas  supply  pipe  40  may
be   inserted. 



Preferably,  the  wall 12,  flanges 16 and stem 22 are 15     formed as a
first unitary plastics  moulding  and  the wall 10,  wall 18 and nipple 38
are formed as a second 



unitary plastics moulding, the two mouldings being secured together with
the upper edge 26 of the diaphragm 24 clamped therebetween. 



20 The stem 22 is hollow to define a passage 42 which, at its lower end
communicates with atmosphere, and its 



upper end may communicate with the interior of the   



-7- container 4 through a passage 44 which may be closed 



by a one-way valve 46. A circumferential channel 48 is provided on the 5
outside  of stem 22 at a position near but spaced from 



the lower end. The size of the opening 20 in wall 18 is such that the wall
18 extends into the channel 48 and normally contacts the stem 20 at a point
50 



therein to form a seal. Four axial channels 52 extend 10     along the
exterior of the portion of the stem 20 below the  circumferential  channel
50.   The  wall  18  is 



flexibly resilient so that it may bend from the full line  position  shown
in  Fig.   7 in which a seal is formed.at point 50 to the chain dotted
line  position 



15     54  shown  in Fig.  7 in which the seal at point 50 is broken and
contact is made with the stem at point 56 adjacent -the  upper  end  of
the  channel  52.   The 



resilience of the wall 18 is sufficient to permit  the lower part of stem
22 to be pushed through the 20     aperture 20 during assembly. 



The valve 36 is made of a unitary moulding of synthetic  plastics  material
and comprises a ball 60 forming a valve head, a ligament 62 extending
through 





-8- the passage 34 and a cross-bar 64 on the opposite side of the passage
36 to the head 60 and acting as a stop 



limiting the downwards movement of the head 60. The ligament 62 is
sufficiently flexible to enable it to 5      be  bent  so  that the
cross-bar 64 extends generally 



parallel to the ligament to enable the ligament and cross-bar. to be
threaded through the aperture 34 during manufacture. The construction of
the valve 46 



is identical to the valve.36 and thus comprises a head 10     70,  ligament
72 and cross-bar 74. The device illustrated in Figs. 1 to 8 will normally 



be supplied to customers with the container 4 filled with concentrate and
the metering unit 6 empty. A cap 15     76 shown in broken lines in Fig.  1
only is preferably 



included and is attached to the unit 6 by a breakable seal (not shown) and
covers the lower end of the stem 22 and the nipple 38. In order to use the
device, 



the customer removes the cap 76 and inserts the device 20     into a
carbonating apparatus,  not described herein in detail, which is designed
for receiving the device 2. 



The device 2 is inserted in the carbonating apparatus in the "inverted"
position illustrated in Figs. 1 to 4 and  the  pipe  40,   which is part of
the carbonation 





-9- apparatus, is inserted into the nipple 38 and forms a gas tight seal
therewith. At this point, the chamber 



32 is not pressurised and, as a result, liquid may flow under gravity from
the interior of the container 5      4 into the chamber 30,  the valve 36
opening for  this 



purpose as shown in Fig. 1. As liquid leaves the interior of the container
4 and enters the chamber 30, pressure within the container 4 may reduce and
as a 



result atmospheric pressure acting on valve head 70 10     will  cause  the
valve  46  to  open to permit air to bubble up through the liquid in
container 4 as 



indicated  at 78 in Fig. 1.  Of course, if the chamber 30 is filled with
air when the device is first used, the air in the chamber 30 will first be
transferred 



15     through the passage 34 into the container 4 as  liquid enters the
chamber 30, in which the case the opening of the valve 46 may be delayed. 



As shown in Fig. 2, after the chamber 30 has been 20     filled with
liquid  concentrate from the container 4, valve 46 closes. The unit 6 now
contains a metered 



quantity of liquid to be dispensed. As shown in Fig. 3, this metered
quantity of liquid may be dispensed from the unit 6 by permitting gas
pressure to enter 





- 10 - chamber 32 through pipe 40. The admission of such gas is preferably
controlled by a control and timing 



system (not shown) of the carbonation apparatus (not shown) with which the
device 2 is used. Such a 5      device  is disclosed in GB 2233960. As the
pressure in 



chamber 32 increases, the resulting tendency of the liquid in chamber 30 to
be forced upwardly through the passage 34 causes the valve 36  to  close
(Fig.   3). 



This pressure also causes wall 18 to flex downwardly 10     as shown in
Fig.  3 and in broken lines  in  Fig.   7, thus   allowing   liquid  in
the  chamber  30  to  be 



discharged therefrom through the  opening 20  in  the wall   18.    If
the   pressure  in  chamber  32  is sufficiently high,  the wall 18 will be
bent  to  the 



15     chain  dotted  line  position shown in Fig.  7 and the liquid
leaving the chamber 32 will  pass  through  the relatively  small apertures
defined by the channels 52 



and the edge of the wall 18 around the opening 20,  as indicated by arrows
80 in Fig.  7.  If the pressure is 20     somewhat lower than that
necessary  to  achieve  this 



condition,   contact  will not  be  made  at point 56 between wall 18 and
stem 22 and  as  a  result,   the outflow  of  liquid  will  not  be
constricted by the 



channels 52. In this way, variations in the rate of   



outflow of liquid as a result of pressure variations in chamber 32 may be
reduced. 



The pressure in chamber 32 is retained long enough to 5      substantially
empty  the  chamber  30  of liquid,  at which point, as shown in Fig. 4,
the diaphragm 24 



has reduced the volume of chamber 30 to near to zero. Thereafter,   the
pressure  in  chamber  32  may   be released   and   chamber   30  will
again  fill  with 



10     concentrate as shown in Figs.  1 and 2; The embodiment shown in
Figs. 9 to 11 is the same as that of Figs. 1 to 8 except that the lower
wall 18A 



of unit 6 is substantially rigid and,   instead,   the 15     upper  wall
12A  is  resiliently flexible and is thus somewhat thinner than the wall
12. Fig. 9 shows the 



chamber filled with liquid 30 to be dispensed and Fig. 10 shows the
dispensing operation with the chamber 32 pressurised.   As  can  be  seen,
the wall 12A flexes 



20     upwardly to draw the stem 20 upwardly with respect  to the aperture
20 in wall 18A, thus permitting liquid to be discharged from the chamber 30
through aperture 



20. The distance through which the stem 20 moves upwardly relative to the
wall 18 depends upon the  



- 12 - 



pressure in the chamber 32 so that, when the pressure is high, the liquid
is constrained to flow through the restricted area defined by the edge of
the wall 18A 



around the aperture 20 and the channels 52 whereas 5      lower   pressures
cause   the   stem  20  to  assume intermediate position at which the area
available for 



the outflow of liquid is greater. Various modifications are possible within
the scope of 10     the invention.  For example,   although  it  has  been 



assumed that the container 4 is of relatively rigid material  in  the
illustrated   embodiments,    thus requiring provision for air to enter as
the liquid 



leaves (this provision being the valve 46 in the 15     embodiment  shown
in the drawings), the invention can be applied to so-called "bag-in-a-box"
containers in 



which the liquid is contained in a collapsible bag located in a box. In
this case, dispensing can be achieved without the need for air to enter the
bag 



20     containing  the  liquid  since  this  collapses  under atmospheric
pressure as liquid is withdrawn.  



- 13 - 



The invention provides a highly advantageous and inexpensive device for
dispensing concentrate which may be made sufficiently cheaply to be
disposed of 



after the liquid in the container with which it is 5      used has been
consumed.  



14 



CLAIMS 1. A device (2) for discharging metered quantities of liquid
concentrate comprising a housing having wall 



5   means (10, 12, 18; 12A, 18A) defining a hollow interior (30, 32), a
flexible member (24) dividing the interior (30, 32) of the housing into a
first chamber (30) and a 



second  chamber  (32),  inlet  valve  means  (36)  in communication with
the first chamber (30) for permitting 10   flow of concentrate therethrough
into the first chamber 



(30) when the inlet valve means (36) is open and the inlet valve being
closeable to resist reverse flow of concentrate therethrough, outlet valve
means (20, 22) in 



communication with the first chamber (30) for discharging 15   concentrate
therefrom,   and  gas  inlet  means   in communication with the second
chamber for the supply of 



gas thereto for pressurisation of said hollow interior (30, 32) to cause
said flexible member (24) to flex so as to discharge concentrate from the
first chamber (30) 



20   through said outlet valve means (20, 22); characterised in that said
outlet valve means (20, 22) comprises an opening (20) in a first portion of
said wall means (18; 



18A) and a valve head (22) carried by a second portion of said wall means
(12;12A),  said first and second 25   portions  (18, 12;18A, 12A) of said
wall means being 



relatively movable for effecting relative movement   



15 between the valve head (22) and the valve opening (20), 



and being resiliently biased to a first relative position in which the
opening is closed by the valve head (22) and being arranged to move in
response to said pressurisation 



5   to a second relative position in which the outlet valve means (20, 22)
is open. 2.   Apparatus according to claim 1 in which the 



first portion (18; 18A) of the wall means is relatively 10   flexible and
the second portion (12;12A) of the wall means is relatively rigid so that,
in response to said 



pressurization, the first portion (18;18A) of the wall means moves relative
to the second portion (12;12A) of the wall means thereby moving the valve
head (22) to open 



15   the outlet valve means (20, 22). 3.   Apparatus according to claim 2
in which, in the absence of said pressurisation, the valve head (22) is 



biased into engagement with the valve opening (20) by the 20   resilience
of the first portion (18,18A) of the wall to close the outlet valve means
(20,22). 



4.   Apparatus according to claim 1 in which the first portion (18;18A) of
the wall means is relatively 25   rigid and the second portion (12;12A)  of
the wall means 



is relatively flexible so that, in response to said pressurization, the
second portion (12;12A) of the wall  



16 



means moves relative to the first portion (18;18A) of the wall means
thereby moving the valve opening (20) to open the outlet valve means (20,
22). 



5        5.   Apparatus according to claim 4 in which, in the absence of
said pressurisation, the valve head (22) is biased into engagement with the
valve opening (20) by the 



resilience of the second portion (12;12A) of the wall to close the outlet
valve means (20,22). 10 



6. Apparatus according to any preceding claim in which the first portion
(18;18A) of the wall means and the  second portion  (12;12A)  of the wall
means are 



arranged generally opposite each other. 15 7. Apparatus according to any
preceding claim in 



which  said  hollow  interior  (30,  32)  is generally cylindrical with the
first and second portions (18, 12;18A,   12A)  of  the wall means  being
disposed  at 



20   respective opposite ends of said generally cylindrical hollow interior
(30, 32) and the flexible member (24) being generally cup-shaped and
arranged to substantially 



conform with the interior wall of said hollow interior (30, 32) when said
hollow interior (30, 32) is not 25   pressurized. 



8. Apparatus according to any preceding claim in   



17 which the valve head (22) is in the form of a stem 



connected to the second portion (12,12A) of the wall means and extending
axially through the hollow interior (30,32). 



5 9.   Apparatus according to any preceding claim in which the second
portion (12;12A) of the wall means also 



carries the inlet valve means (36), a first portion (26) of the flexible
member (24) is sealed around the 10   periphery of the second portion (12;
12A) of the wall 



means, and a second portion (28) of the flexible member (24) is sealed to
the first portion (18;18A) of the wall means around the periphery of the
valve opening (20). 



15        10.  Apparatus according to any preceding claim in combination
with  a  container   containing   liquid concentrate (4) in fluid
communication with said inlet 



valve means (36) for providing liquid concentrate therethrough. 20 



11.  Apparatus according to claim 10 in which said valve head (22) further
comprises an air inlet passage (42) in communication with the exterior of
said housing 



and the interior of said container containing liquid 25   concentrate  (4)
for  permitting  the  flow  of  gas therethrough into said container (4),
and including an 



air inlet valve (46) arranged for closing the air inlet   



18 passage (42) to resist the flow of concentrate from said 



container (4) therethrough. 12. Apparatus according to claim 7 in which
said gas inlet means is arranged in the first portion 18;18a of 



the wall means.   
































































