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APPARATUS FOR MAKING OR DISP3NSIRNRG DRINKS
2
This. invention relates to apparatus. for making or

~

dispensing carbonated drinks.

Apbaratus for dispensing carbonated drinks disclosed
in our earlier GB Patent 2,161,089 is primarily
intended for domestic use. The water container is
filled periodically according to demand.l The number
of carbonated drinks which it is intended to dispense
in the course of an evening is relatively small
compared with the demand that might be expected from
such apparatus installed in a social club or public

¥

b‘ar -

Accordingly, applicants have designed a new
carbonation apparatus which is particularly but not
exclusively useful in such an environment. This has
led to considerable development of various facets of

the apparatus which are disclosed herein.

In the earlier apparatus concentrate (which is used to
flavour drinks) was dispensed by pressurising the
concentrate (liquid) in the concentrate bottles so
that the concentrate flowed through a dip stick to a

dispenser, that dispenser was provided with a wvalve
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arrxangement. The valve arrangement was actuated
mechanically when the user pushed a glass into a
dispenéing compartment. The.means by which the valve
arrangement was actuated included a mechanical
selector (by which the desired flavour of concentrate
was selected). That selector was required ¢to be
aligned by the user with the valve arrangement for the
required concentrate before the glass (cup) was so
positioned in the dispensing compartment that it would
mechanically actuate the valve arrangement to dispense

concentrate (flavouring).

Such apparatus is perfectly satisfactory £for its
intended‘use and environment. Applicants now provide,
in one aspect of the invention, apparatus wherein for
volume usage drinks can be more rapidly dispensed (in

terms of the frequency of use).

A further object is to provide in an embodiment means
for the selection of the concentrate to obtain the
flavour desired by the user without mechanically

resetting a selector.

The invention, however, has a number of features and

aspects as will be described.
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Dispensing Drinks

According to one aspect of thé present invention there
is provided carbonation apparatus for dispensing
S carbonated drinks having a carbonation chamber and a
gas supply, dispensing means for dispensing a given
quantity of concentrate for flavouring carbonated
water to provide a drink is actuated by carbonation
gas. In this embodiment there is means for employing
10 the carbonation gas from the head space of the
carbonation chamber to actuate the dispensing means to
dispense concentrate. The dispensing means may be
charged with concentraté by free flow from a
concentrate container in a first step prior to

15 dispensing in a second step.

In one embodiment, the dispensing means delivers a
measured quantity of concentrate and this is affected
by a charge of . carboﬁ;tion gas and not by a
20 mechanically actuated valve. In an embodiment
provision is made whereby the quantity of concentrate
dispensed may be different for differemt concentrates.
The dispensihg means may be -adapted to deliver a
quantity which 1is related to the flavour of the
25 concenﬁrate. This enablés (as further expla;ned

later) the ratio of concentrate to carbonated water to
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be varied as appropriate to the flavour being

selected.

According to ancther aspect of the invention there is

S provided a dispensing mechanism for concentrate for
| carbpnated drinks comprising a concentrate chamber for
receiving concentrate through an opening thereto from

a concentrate container. An inlet valve mechanism for

a charge of carbonation gas. The carbonation gas

10 actuating the dispensing mechanism to dispense said
quantity of concentrate. An -outlet mechanism to
permit said quantity of concentrate to be dispensed in

response to pressure exerted by the carbonation gas.

15 In a preferred embodiment the dispensing mechanism
includes diaphragm means in the concentrate chamber,
the carbonation gas acting on the diaphragm means to

expel said quantity of concentrate.

20 According to another aspect of the invention there is.
1 provided carbonation apparatus having a dispensing
means actuated by the carbonation gas wherein the flow
of carbonation gas to said concentrate dispensing
means is controlled by a concentrate selection
25 mechanism for selecting the concentrate of that

dispensing mechanism. In an embodiment, the selection
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mechanism is operable to allow carbonation gas from
said dispensing means to be exhausted to atmosphere
thereby to permit recharging of. the dispensing
mechanism with concentrate.

The selection mechanism may be operable to cause the
carbonation chamber to commence dispensing carbonated
water and the or a selected dispensing means to
commence dispensing concentrate in | iimed

10 relationship.
Low Cost Syrup Metering Unit

An object of one aspect of the invention is to provide
15 a low cost syrup metering unit, preferably a unit of

such low cost that it may be disposed of after -use.

In one aspect, the invention provides a device for
discharging liquid comprising a housing defining a
20 metering chamber for receiving the liquid, at least a
s portion of the housing being:distortable by pressure
to open an -outlet for diséharge of the fluid in the

metering chamber.
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Another aspect of the inventiom provides a device for
discharging metered quantities of fluid comprising a
housing defining a metering .chamber. having opposed
walli-means which are movable apart under.pressure to
S5 open an outlet for discharging fluid from the

J chamber.

In a further aspect, the invention provides a
concentrate container for containing flavoured.
10 concentrate for a carbonatéd drink, a metering device
mounted on said container a&d adapted for discharging
concentrate therefrom in metered quantities, first
valve means between the metering chamber and the
concentrate containér for permitting concentrate to
15 flow from the container into the metering chamber
under gravity when the container is orientqped.with
the metering chamber below the container, dnd a
second valve means arranéed to open when the first
valve means is open to permit air to enter the
20 container and rise through the concentrate therein as
concentrate leaves the container and enters the

metering chamber.

In a further aspect, the invention provides a
25 container for containing concentrate or other 1liquid

to be dispensed and comprising first and second wvalves
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disposed in the region of a portion of the container
which is to be lowermost when dispensing liquid, the
first valve being arranged to-open to.permit ligquid to
leave the container under gravity and the second valve

S being ?ositioned higher than said first valve (when
said portién is lowermost) so as to open in response
to pressure reduction in the container as llquld
leaves the container, to permit entry of air into the o~
container.

10
In yet a further aspect, the invention provides a
valve comprising a valve seat defining a passage
through which fluid may flow, a valve head engageable
with said seat to close the passage and movable away

15 from the seat to open the passage, a ligament
connected to the valve head and extending through the
passage, and a transvei'selg extending stop element
attached to the lﬂxﬁent at the opposite side of the
passagé to the valve head for engaging an abutment

20 surface to limit the distance through which the valve
head may move away from the valve seat. Preferably,
the valve head 1ligament "and stop member  are

-integraliy moulded from synthetic plastics material.
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The above aspects of the inventioan have the advantage
that the dispensing 'unit, concentrate supply and
valve arrangements may be pafticularly inexpensive so
as to be disposablq after use. Preferably, this 1low

S cost dispensing unit is attached to a syrup container,
such as a box or bag-in-the-box containing syrup so
that the purchaser o©f replacement syrup containers
would obtain, with each one, a new dispensing unit and
both the syrup container and dispensing unit would be

10 disposed of after use.
Syrup Flow Contraol

A further aspect of the invention provides a
15 concentrate dispensing device for dispensing

concentrate in response to application of gas pressure

thereto, the device comprising. outlet means which
provides a relatively large ocutlet when the applied

20 gas pressure is relatively small and a relatively
smaller outlet when' - the gas pressure is relatively
 large. In this way, differences between the rate of
discharge of concentrate arising from application of
different gas pressures may be reduced arx

25 eliminated.
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Charging the Carbonation Chamber

For carbonation apparatus to be used in an environment
where the frequency of demand for drinks is high, it
is desirable that the supply of water to the

carbonation chamber is continuous.

Accordingly, another aspect of the present invention
provides carbonation apparatus fox dispensing
carbonated drinks having a carbonation chamber, water

supply means for filiing the carbonation chamber with

‘water, a passage of said water from said water supply

means to said carbonation chamber requiring the water
to pass through a space into which the water supply is
discharged and from which space the water may then
flow to said carbonation chamber whereby reverse flow
of carbonated water back into the water supply ‘means

is prevented.

In an embodiment the space is defined by a water break
chamber and a passage from the water break chamber to
the carbonation chamber is controlled by a valve which
comprises a ball and cage arrangement operable to
close the passage when the water level has reached a
predetermined level. The ball and cage arrangement is

particularly advantageous as the supply of water can
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be arranged to depress the ball and allow the flow of
water when reguired but when the supply is cut off the
ball seals the passage. éuch an. arrangement is
particularly | simple, reliable, and economic to

5 implement.
Changeover of Carbonation Gas

In carbonation apparatus for high volume usage it is
10 desirable to be able to change rapidly from one gas
supply to another during operation of the carbonation

apparatus without down time.

According to another aspect of the invention there is
15 " provided a changeover mechanism for changing gas
supplies for use with a gas supply arrangement having
a first and second coupling means each with a 'first
and second gas flow control means associated therewith
s and adapted for connection to a first gas supply,
20 - first and second actuating members operable to permit
gas flow through said €first and second gas €flow
control means respectively, wherein said changeover
mechanism 1is édapted to operate in one of two
conditions whereby in each of said conditions one of
25 said first and second gas actuating members i%;.

repeatedly actuated, and changeover means switching-
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actuation from one to the other of said conditions
following detection that the gas supply associated
with the actuating member last actuated has reached

low pressure.

This changeover mechanism (an embodiment of which is
illustrated) facilitates continuous operation of the
carbonation apparatus: an empty gas bottle can be
replaced when the carbonation apparatus is not in

10 use.
Variable Carbonation

As will be further explained in xelation to an

15 embodiment, it is possible to arrange that the period
during which the water is carbonated in the

- carbonation chamber is varied according to the nature

of the concentrate. Por this purpose according to a
further aspect of the invention, there is provided

20 carbonation apparatus with a carbonation chamber and
agitating means for carbonating, control means for
determining the carbonation period during which the
agitating means is operational, concentrate being

mixed with the carbonated water in the dispensed

25 drink, means for determining the carbonation period in
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dependence upon an identification of the concentrate

to be dispensed.

Further aspects of the variable carbonation and its
5 _ mode of impiementation are described in a specific
embodiment. That specific embodiment alsc makes
provision for the concentrate containers to carry
identification so that a suitably adapted apparatus
can have an indicator next to a selection button

10 indicating that the desired flavour is available.
Cooling the Concentrate

The cooling of the concentrate is facilitated in an
315 embodiment in an especially advantageous way.
According to a further aspect of the invention there
is .provided carbonation apparatus for dispensing
flavoured drinks comprising a carbonation chamber
1surrounded by a cooling jacket for the passage
20 therethrough of a cooling medium, a compartment for a
container of concentrate Juxtaposed said cooling
jacket, wherein both cooling of the carbonation
chamber and cooling of the concentrate container is
achieved by thermal transfer to s;id cooling medium.
25 |

The apparatus defined in the above statement is
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especially advantageous for the cooling of the
concentrate since the cooling arrangement takes
advantage of an efficient. housing design and an
efficient layout of that design whereby the medium for
S cooling the carbonated water is also used for cooling
the concentrate. This enhances both the production of

the apparatus and the reliability thereof.

Further aspects of the present inventions will be
10 described with reference to the accompanying drawings.
Furthermore, further aspects will be apparent from the

appended claims.

- Embodiments of the invention will now be described, by
15 way of  example  only, with reference to the

accompanying drawings, in whichs:-

Figure 1 shows a front perspective view of a water
carbonation apparatus; |

20
Figure 2 shows a schematic disgram of the carbonation

apparatus of Figure 1;

Figures 3A, 3B and 3C show sectional views o0of a

25 concentrate selection mechanism prior to selection,



radi al bores and deformthe resilient piece of hose to open the valve and
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during selection  actuation, and subsequent to

selection actuation;

Figures 4A and 4B show sectional views of a
S concentrate dispensing mechanism before and after

’
filling the mechanism with concentrate;

Figures 5A, 5B and 5C show sectional views of an
alternative embodiment of a concentrate dispensing
10 mechanism, with the mechanism full, empty, and filling

with concentrate;

Figures 6A, 6B show sectional views of an auto exhaust
valve mechanism with the valve member in two operating

15 positions;

Figure 7 shows a sectional view of a relief 'valve

mechanism;

20 Figure 8 shows a schematic view of carbonation
apparatus, similar to Figure 2, but including graphic
representation of refrigeration means and a

carbonation chamber (the chamber being empty):
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Pigures 9A, 9B show further sectional views of the
carbonation chamber of Figure 8 with the chamber water
level at two stages namelf filling and full,

3 respectively;

Figure 10 shows a sectional view of a water pressure

regulation mechanism of the apparatus of Figure 8;

Figure 11 shows a rear perspective view of the
1¢ carbonation apparatus with a changeover mechanism for
changing the carbonation gas applied between two gas

cylinders;

Figure 12 shows a perspective view of the changeover
15 mechanism of Figure 11 when a cover plate is

removed;

Figures 13a to h, 13i to 13p, and 13q to 13x
respectively show three phases of operation of the
20 changeover mechanism, namely continuous operation
using one gas cylinder, operation changing from one
gas cylinder to the other gas cylinder, and continuous

operation using the other gas cylinder;
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Figqure 14A shows a perspective view of the part of the
changeover mechanism by means of which the actuator

pins are reciprocated;

5 Figure 14B shows a side view of parts of the mechanism

of Figures 1l4a;

Figure 14C shows a perspective view of those parts of
the mechanism shown in Figure 14B;

10
Figure 13 shows another perspective v;ew of the upper
part of the carbonation apparatus with the concentrate
vessels displaced to render visible a sensor means for
detecting carbonation requirements of different

15 ' concentrates:

Figure 16 shows a part of the carbonation appafatus of
Figure 1 which illustrates a compartment for
concaentrate containers;

20
Figure 17 shows a block diﬁgram of the circuitry

included in the carbonation apparatus of Figure 1;

Figs. 18 to 21 are diagrammatic cross-sectional views

125 of a dispensing device according to a further embediment
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of the invention, showing the device in four different

conditions;

Fig. 22 is a cross-section on the line V-V shown in

5 Fig. 18;

Fig. 23 is a perspective view, partly cut-away, of a

part of the device of FPigs. 18 to 22;

10 Fig. 24 is an enlarged section through part of the

device shown in Figs. 18 to 22;

Fig. 25 is an enlarged perspective view of part of the

device as shown in Fig. 24;

15
Figs. 26 and 27 are views similar to Figs. 19 and 20
but showing an alternative embodiment - of  the
“invention; and

20 Fig. 28 is an enlarged sectional view through part of
the device shown in Figs. 26 and 27;

3 GENERAL DESCRIPTION OF APPARATUS (FIGURE 1)

25

& water carbonation apparatus 10 for preparing drinks
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which combine carbonated water with an essence or
flavouring is shown in Figure 1. The apparatus
comprises a housing 12, the lﬁwer section of which is
generaily rectangular and which has an upper section
comprising a central upper portion l3a extending
forwardly from a rear upper portion 13b which extends
along the rear wall of the housing. The upper
portions 13a and 13b define two compartments laterally
spaced either side of the upper portion 13a. These
compartments have compartment covers 13c and
accommodate containers 1l4a to 14d (the presence of
which is illustratid schematically) for concentrate to
be mixed with carbonated water to provide the drinks
which are dispensed. The compartment covers 1l3c are
formed of a material (or lined with a material) having
selected thermally insulating properties in qrder to
insulate the containers 14 and the concentrate therein
from the ambient conditions. The containers 14a to
14d may be of the bag-in-box construction (see Figures
4A,5A) in which the outer container is formed of a
rigid membrane such as caxdboard and  the inner
container is formed from a foil of a material which
will be collapsible as the concentrate is dispensed

from the container through an outlet connecting member

'g(not shown). The containers 14 are arranged in pairs

" 14a,14b and l4c,14d4 as shown.
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The upper portion 12a of the housing provides at the
front panel thereof a selection panel 16 which
accommodates selection butt;ns 18a* to 18f for the
selection of a drink flavoured with a particular

concentrate by buttons 18a to 18d and to permit

"selection of still water or carbonated water (without

- flavouring) by buttons 18e,18f respectively. Each of

the containers 14a to 14d are coupled to a concentrate
dispensing mechanism 20a to 20d respectively (shown in
broken lines). Wwhen the user requires a drink he
places a glass or cup 22 below a mixing chamber 24 in
the form of a nozzle which communicates with a
carbonation chamber 26 (shoﬁn in broken line) and the
concentrate dispensing mechanisms 20a to 20d. The
glass 22 has to be placed in a dispensing compartment
28 which opens to the front of the housing 12. There
is a sensing mechanism to detect whether a glass 22 is
present in compartment 28 before the dispensing of

drinks.
Degscription of Fiqure 2

Figure 2 shows a schematic diagram of the apparatus
10. A water supply 30 commﬁnicates by a water supply
line 32 with the carbonation chamber 26. Likewise a

gas supply tank or main reservoir 34 containihg the



tube. The object of the present invention is, at least in 5 t he

preferred

10

15

20

25

enbodi nment to provide an inproved

- 20 -

carbonation gas such as carbon dioxide, communicates
via a gas supply line 36 with the carbonation chamber
26. Both of these lines 35.36 are controlled by
valves (e.g. solencid actuated valveé) not shown.

Carbonation of the water takes place in chamber 26.

- 'The apparatus may be arranged to operate such that the

chamber 26 is refilled with water immediately
following the dispensing of the previous drink so that
the chamber normally stands full-of water. Aftexr the
carbonation step, the carbonation gas which remains in
the chamber may pass through: exhaust lines 38,39.
Exhaust line 38 is controlled by a solenoid valve §1
which operates to permit the gas to pass to an auto
exhaust valve V1, which in turn may pass the
carbonation gas via exhaust line 39 with a check valve

V2 to charge reservoirs 40a to 4¢0d. Typically the

' pressure of the carbonation gas in the gas supply 34

will be in the order of 6 to 7 bar (about 100 psig)
whereas the required pressure in the reservoirs 40a to
40d will be in the order of 2 to 3 bar (about 40
psig). The collective capacity of the four reservoirs
40a to 40d is about four times that of the head space
in the carbonation chamber when it is <full of
carbonated water. After charging the pressure in the
resexvoirs 40 wwill be slightly above the level just

indicated due to the carbonation of the .water itself
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since the carbonation gas in the water tends to
maintain the pressure in the head  space. The
reservoirs 40a to 40d are themselves connected by a
charge line 42 to a pressure relief valve V3 from
which .the charge line 43 continues via the selection
buttons 18a to 18d (those buttons on panel 16 for the
selecting of flavours corresponding to the caoncentrate
in the containers 14a to 14d of Fiqure 1). Further
charge lines 44 run from each of the selection buttons
18 to a respective one of the concentrate dispensing
mechanisms 20a to 20d. As shown, the concentrate
dispensing mechanism 20a communicates with respective
concentrate cohﬁéiner 14a. A glass 22 is shown
disposed below an outlet from the concentrate
dispenéing mechanism 20a and a valve V4 of the

carbonation chambex 26.

The valve V4 is associated with an arm 46 which is
pivotally connected to an actuating solenoid S2 and an
actuating member 48 for the pressure relief wvalve

v3.
OPERATION OF APPARATUS OF FIGURE 2

Bach selection button 18a to 18d selects a respective
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one of the concentrate containers l4a to 1l4d for a
particular flavour of the drink dispensed. The
selection buttons 18a to 18d.are each associated with

a respective selection mechanism 50 (further described

S wiﬁh reference to Figures 3A to 3C). Chamber 26 is
already charged with water. The respective
concentrate dispensing mechanism 20a is charged with
concentrate. Assuming that a glass 22 is in place

(i.e. in the compartment 28 of Figure 1) actuation of

10 the button 18a is possible. This actuation initiates
a cycle of the carbonation apparatus (to be further
described). buring the cycle, dispensing of
concentrate and carbonated water occurs as follows.

For the purpose of dispensing concentrate, carbonation

15 gas is caused to flow from the reservoirs 40 through
the charge line 42, the pressure relief valve V3 (when
actuated by the solenoid S2), the charge line 43, the
concentrate selection mechanism 50 (Figure 3)
associated with the button 18a through the further

20 charge line 44 to the concentrate dispensing mechanism
20a to dispense -a measﬁred quantity of the concentrate

from the dispensing mechanism 20c which is charged by

the concentrate container l4a. Likewise duiing said

cycle, the solenoid S2 is actuated to open the valve

25 V4 to dispense carbonated water from the carbonation

chamber 26. The two liquids, the carbonated water and
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the concentrate, dispensed respectively from the valve
V4 of chamber 26 and an outlet mechanism 82 of the
concentrate dispensing mechanism 20 are mixed as they
pass to the glass 22.(see the mixing chamber 24 of
S Figure 1). Further details of the apparatus shown in
Figure 2 will become apparent from the description

~ below of Figures 3 to 7.

Concentrate Selection Mechanisms 50
10
One of the concentrate s;lection mechanisms 50
associated with the selection buttons 18a to 18d is
shown in Figures 3A to 3C which illustrate various
stages of its operation. The concentrate selection
15 mechanism S0 comprises the selection button 18a (see
Figures 1 and 2) which is carried by a shaft 52 having
a collar 52a. Collar 52a is displaceable between a
position in which it contacts front panel member 16
(see Figure 1)} and a position in which it contacts a
- 20 panel wmember 56 having an aperture 56a for the shaft
52. A locking plate 54 locks the button 18a with
collar 52a adjacent pénel 16 when no glass/cup is
present in dispensing compartment 28 (Figure 1). It
is displaced (for example by a solenoid) when the

25 glass 22 is detected thereby enabling actuation of
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button 18a. Detection may be by way of a sensing

mechansim detecting a reflected light beam.

The panel member 56 forms a front plate of a wvalve
chamber &0 which is further defined by a first valve

chamber housing 58.

Within the valve chamber 60 there is a movable
cylinder 62 having a main portion 62a of a diameter
such as to be a close fit in the cylindrical chamber
60 and sealed by means of an O-ring seal 62d. The
cylinder 62 further comprises a cam portion 62b and a
reduced portion 62c. The cam portion 62b is formed as
a conical reduction between the outer main portion 62a
and the inner reduced portion 62c. The cylinder 62
has a bore 62e for the passage of a piston membexr 64.
The piston member 64 is an extension of the sﬁaft 52
and is of reduced diameter relative thereto. It
extends through the bore 62e of the cylinder 62.
Piston member 64 is providedl;t its leading end with a
piston head 64a. Head 64a carries at its rearward face
(relative to the direction of forward travel of the
head 64a and the selection button 18a) an O-ring seal
64c. O-ring seal 64c ensures a gas tight-éeal between

the piston 64 and the cylinder 62 in the position

to
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(Figure 3A) in which the cylinder 62 abuts the panel

member 56.
3 Above the first valve chamber housing 58 there is
5 mounted a second and upper valve chamber housing 66

which defines an upper valve chamber 68 accommodating
a valve member 70. The chambers 60 and 68 communicate
via the passage 58b in hoﬁsing S58. The valve member 70
has a collar 70a, a depending spigot 70b and an
10 upstanding shaft 70c terminating in a conical cam 70d.
Within the valve chamber 68 the valve member 70 is
biased into a closed position by a spring 72 and in
that position holds a diaphragm 74 in its closed
position. The valve member 70 is displaceable to
iS5 - actuate a microswitch 76 by means of the conical cam
70d displacing a microswitch actuator 76a as shown in

Piqure 3B.

The chamber housing 58 has an inlet passage S8a which

20 communicates with the charge line 43. The chamber 68
has an outlet 68a which communicates with a bore 5§8c

| through the housing 58 and thence to the charge line

44. It will be recalled from Figure 2 that charge

lines 42,43 communicate with the reservoirs 40 and

25  that the charge line 44 communicates from the
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selection mechanism S0 to the apprcpriate concentrate

dispensing mechanism 2Q.

Operation of Concentrate Selection Mechanism 50

(figurgs 3a to 3C)

The concentrate selection mechanism 50 as shown in
Figure 3A is in its rest position in which the button
18a projects through the 'selection panel 16. <The
cylinder 62 abuts the panel 56. The piston 64 is
located such that the piston 'nead 64a abuts the
cylinder 62 with the O-ring seal 64c interposed

therebetween to seal the same. In this situation the

" depending spigot 70b of the valve member 70 depends

through the passageway 58b of the housing 58 and is in
contact with the cam portion 62b of the cylinder 62.
The diaphragm 74 is in its relaxed position and

maintained there by the collar 70a of the valve member

'70. It will be clear that since the area of diaphragm

74 greatly exceeds the area of the passage 58B, gas
pressure in chamber 60 will not normally be able to
lift the diaphragm 74. Valié member 70 is biased into
that position by the spring 72 acting between the
collar and the upper wall of the housing 66 of valve

chamber §8. The diaphragm 74 so arranged prevents the

- passage of carbonation gas from the chamber-so passing
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through the passage 58b to the upper chamber outlet
68a from which it would then flow through the passage
S8c to thé charge line 44 aﬁd thence the concentrate
dispensing mechanism 20. Likewise, the exhaust of
gas lf;om the dispensing mechanism 20 through the
chamber 60 and then to atmosphere via the piston bore
69B (ih. the Fiqure 3B position of piston 64A) or via
the charge line and relief valve V3 of Figure 2 is

prevented.

In the absence of user actuation of the selection
button 18a, %he—ee&ee%iea—éeﬁ%en—*&e and if there is
no glass 22 in the dispensing compartment 28 (see
Figure 1) then the locking plate 54 will be in the

position illustrated in Figure 3A. If a glass 22 is

Pplaced in the compartment 28, then the locking plate

54 is moved out of the path of the collar 52a on the
shaft 52, thereby enabling the selection button 18a to

be displaced.

In Figure 3B the selection 18a is displaced into its
seléctioh position. Initially this.causes displacement
of the shaft 52. After a period of free travel
corresponding to the thickness of the wall 56, the
shaft 52 abuts the cylinder 62 and displaces it. In

addition, the forward displacement of the shaft 52
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devi ce according to an enbodi nent of the invention, showi ng the device
in four different
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causes displacement of the piston 64 such as to cause
the piston head 64a to move away from the end 62c¢ of
ﬁhe cylindexr. The displacemeﬁt of the cylinder 62 has
caused a displacement of the valve member 70 in the
S upper chamber 68. The cam portion 62b of the cylinder
62 has displaced the depending spigot member 70b of
the valve member 70 upwardly against the bias of the
spring 72 where it is held by the main portion 62a (of
the cylinder) which acts as a holding means therefor
10 until carbonation gas is supplied. This causes the
diaphragm 74 to travel therewith and also causes the

upstanding shaft 70c to move upwardly.

As the carbonation gas'(from reservoirs 40) enters the
15 chamber 60 and thence through passage 58B to the
chamber 68 below the diaphragm 74, then owing to the
area of the diaphragm 74 this pressure whilst applieq
is sufficient to maintain the raised position of the

- diaphragm 74 against the bias of spring 72.

20
The upward movement cof the shaft 70c of valve member
70 causes actuation of the microswitch 76 by means of
the microswitch actuator 76a. Actuation of the
microswitch 76 operates a control circuit (not shown)
25 for timéd operation of fbe various solenoids and

solenoid actuated valves.
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5 Fig. 5 is a cross-section on the line V-V shown in
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The user releases the selection button 18a. It

returns to its initial position as shown in Figure 3C
under the influence of the préssure in the chamber 60.
This pressure is due to the carbonation gas travelling
through the charge line 43 and the inlet passage 58a
into the chamber 60. It then passes through the
passageway 58b into the chamber 68 below the diaphragm
74, through to the passageways 68a and 58c, and
thence to the charge line 44 for the concentrate
dispensing mechanism 20 associated with that
concentrate selection mechanism S0, As indicated
above, the diaphragm 74 is maintained in its raised
position {shown in Figure 3&) after the button 18a and
therewith the éylinder 62 has returned to the position
in which cylinder 62 abuts panel 56 and the portion

62a thereof no longer holds the spigot 70b raised.
Concentrate Dispensing Mechanism 20 (Fiqures 4A,4B)

The construction and operafion of the concentrate
dispensing mechanism 20 will now be described with
reference to Figures 4A and 4B. Four of these
mechanisms 20a to 20d are illustrated schematically in

Figure 1.

<

The upper surface of the lower housing section 12 is



Fig. 1, Fig. 6 is a perspective view, partly cut-away, of a 10 part of
the device of Figs. 1 to 5;
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contoured to receive these concentrate dispensing
mechanisms 20 in a releasable fashion. When in situ in
the housing, these mechanisms 20 couple the respective
concentrate container 14 to the mixing chamber 24 (see

5 Fiqure 1).

In Figure 4A a concentrate container 14 is illustrated
only in part and the means of connection with the
concentrate dispensing mechaﬁism 20 are not shown. As
10 mentioned with reference to Figure 1, the containers
14 can be of the bag in the box type with an outer
wall 15a, a 1liner 1Sb and an opening 15c. it
will be readily appreciated that a concentrate
container 14 of the bag-in-box type may be provided on
15 its lower surface with a removable strip below which
there is a pierceable strip into which a conaecting
member (not shown) for coupling_to the concentrate
dispensing wmechanism 20 may be inserted. This
operation would occur with the dispensing mechanism 20
20 and concentrate container 14 out of the apparatus 10.
The concentrate dispensing mechanism 20 is attached to
container 14 and then the assembly so formed placed in
the housing 12 with the concentrate dispensing
mechanism 20 located in a corresponding recess of the
25 housing (qot shown) such that its dispensing outlet

mechanism® 82 registers with the mixing chamber 24
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(Figures 1 and 2). This positivning of the mechanism
20 in a corresponding recess also positively locates

the container 14.

The concentrate dispensing mechanism 20 comprises a
housing 78 defining a concentrate chamber 80 and a
outlet mechanism housing 82 communicating therewith.
Housing 78 defines an' inlet passage 78a from the
concentrate container 14 to the chamber 80. This
inlet passage 78a terminates in a valve mechanism
78b which controls the flow of concentrate from the
concentrate container 14 to the chamber 8§0. The valve

mechanism 78b comprises a caéé 78c in which a ball 78d

~is captured between an outlet 78e. Outlet 78e is of

reduced area compared with the area of the passage 78a
and a seat 7Bf at the upper level of the cage 78c. The

seat 78f is defined by an O-ring seal.

The ball 78b opens the passageway 78a in the absence
of concentrate ' in the chaﬁber 80 by resting on the
outlet 78e which forms a seat for this purpose. When
the chamber 80 is charged with the required volume of
concentrate, the ball 78b is seated on the valve seat

78£.

The further housing 82 defines an outlet mechanism for

1
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the passage of conceatrate from the chamber 80 to a
mixing chamber 24 (see Figure 1}. The body of the
housing 82 defines a firsf passageway 82a with an
enlarged bore 82L at the end thereof communicating
with the chamber 80 and also communicating with a
valve chamber 82b within the housing 82. Valve
chamber 82b in turn communicates with an outlet
passageway 82c (which in this embodiment is
horizontally inclined) which delivers concentrate via
its outlet opening 82d (which in this embodiment is
vertically inclined) to the mixing chamber 24. The
horizontal and vertical incfinations can be varied to
suit the relative positioning of the dispensing
mechanism and the mixing chamber. The  outlet
passageway 82c¢ communicates with the interior of
chamber 82b by means of an annular passageway B2e
which ensures that all concentrate delivered to the
chamber 82b via the passageway 82a is expelled into
the passageway 82c. Within the valve chamber 82b, a
valve mechanism comprises a diaphragm 82f associated
with a +wvalve member 82g biassed by a spring B82i
arranged between an upper part.of the housing 82 and a
valve collar 82j on the member 82g. It will be seen
that the housing has an aperture 82k through which the
valve member B82g projects when raised. The aperture

82k enables venting of air in the upper part of the

2



20 I nvention; and Fig. .11 is an enl arged sectional view through part of
the device shown in Figs. 9 and 10.

- 33 -
chamber 82b when the diaphragm 82f is displaced due to
the pressure in the chamber 80. The venting of chamber
82b is wmerely to allow eipansion-of the diaphragm

82f.

The chamber 80 communicates with a supply of
carbonation gas from the reservoirs 40a to 40d via the
charge line 44 which is connected to an inlet valve
mechanism 84. Inlet valve mechanism 84 comprises an
10 inlet connection 84a, a passageway 84b and an outlet
valve 84c. The outlet valve 84c comprises a cage 84d
in which a ball §4e is seated on a lower seat 84f in

Figure 4A or an upper seat 84g in Figure 4B.

15 As described with reference to Fiqure 2, carbonation
gas from the reservoirs 40 is used to dispense a
charge of concentrate from the chamber 80. When a
charge of carbonation gas is applied along the charge
line 44 through the valve mechanism 84, the

20 concentrate in the chamber 80 is forced through the
outlet mechanism 82. At the same time ball 78d is
" forced against seat 78f and prevents gas entering the

container 14.
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When the chamber 80 is empty (or substantially so) and
vented to atmasphere via the mechanism 84 and the
charge line 44 and/or an associated concentrate
selection mechanism 50, concentrate may flow from the
concentrate container 14 into the chamber B0 under

gravity feed. The chamber 80 charges with concentrate

to the level shown in Figure 4B, which is a

predetermined level. The inlet valve mechanism 84 has
its ball 84e displaced to an upper seat 84g thereby
preventing concentrate from leaving via mechanism 84
and the the charge line 44 (Figure 2). Similarly, the
ball 78d of valve 78b 'controlling the flow of
concentrate from the container 14 to the chamber 80 is
seated on the valve seat 78f. The outlet mechanism 82
also has its valve member 82g and diaphragm 82f in its
closed position. |

Thereafter, a charge of carbonation gas along the line
44 drives the measured quantity of concentrate from
the chamber 80 through the outlet mechanism 82 and
into the mixing chaﬁber 24 (see Figures 1 and 2). The
valve 82g is opened by the pressure of the concentrate
which is pressurised by the gas through valve

mechanism 84.

The dispensing of the concentrate from the chamber 80



-5- Figs. 1 to 8 show a concentrate supply device 2 conprising a

concentrate

10

1S

20

25

cont ai ner 4, such as a

- 35 -
is synchronised with the dispensing of carbonated
water from the carbonation chamber 26 by means of the

operation of the solenoid 52 of Figure 2.

Modified Concentrate Dispensing Mechanism 20°

(Pigures SA to 5C)

An alternative embodiment of a concentrate dispensing
mechanism 20' is shown in Fiqures SA, 5B and 5C which
respectively show the chamber 80 when it is charged
with concentrate, when it is empty of concentrate,

and when it is charging with concentrate.

The same reference numerals will be employed in
describing Figures 5A to 5C as were used for like
parts in Figures 4A and 4B. In particular, the
container 14 is also of the bag-in-box type with an
ounter wall 15a, a 1liner 15b and an opening 15c
{(defined by a portion of the container wall as

shown).

One wmodification is that the chamber 80 in this
embodiment has a diaphragm 86. This also results in -a
modification of the means for control of gas via the
inlet valve mechanism 84. It‘glso changes the valve

78 for charging of concentrate from the concentrate
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container 14. The valve outlet mechanism 82 ramains
the same and reference numerals 82,82a to 82k will not

be further explained.

In this embodiment, the inlet mechanism 84' has an
inlet passageway  84i which at its innerxr end
communicates with the chamber 80 where it has an
enlarged diameter outlet 84j. At its outer end, the
inlet passageway 84i communicates with the charge line
44. It is sealed at its axial end 84k and it has a
radially extending passageway 841 arranged between two
O-ring seals 84m. This arrangement at the end 84k of
the inlet valve mechanism 84 allows the mechanism 84
to be a push fit into the charge line 44. The O-ring
seals 84m ensure that the pressure balances are such
that the valve mechanism é4' is not urged away from

the charge line 44.

Communication between the container 14 and the chamber
80 for the concentrate is via passagéway 78a (as in
the Figqure 4 embodiment). In this embodiment the
inlet passage 78a accommodates a tubular member 78g
which is sealed therein by means of an O-ring seél 78h
and which at its lower end carries a radially
outwardly extending flange 78j from which there is a

depending skirt member 78i. The tubular member 78g is
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to be dispensed al though each of Figs. 1 to 4 show that the contai ner 4 has
al ready
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threadedly connected by means of threaded connections
78k to the housing 78 in the passageway 78a. As in
the Figure 4 embodiment the éassageway so defined has
an O-ring seal 78f which forms a seat for the ball 78d

5 which acts as a wvalve member for the control of
concentrate from the container 14 into the chamber

80.

The tubular member 78g hés a baore through which
10 concentrate flows from the concentrate container 14
into the chamber 80. The depending skirt member 78i
determines the volume of the chamber 80 which extends
radially 6utward1y thereof. This volume is the volume
of concentrate which is dispensed through | the
15 passageway 82a when the carbonation gas issues into
the chamber 80 above the diaphragm 86 via the inlet

passageway 841i.

At its inner periphery the diaphragm 86 is secured
20 between the flange 78j and the housing 78. At its
outer periphery the diaphragm 86 is secured at the

location 781 between parts of the housing 78.

When, as shown in Figure 5A, the chamber 80 is full
25 of concentrate the diaphragm 86 adopts a configuration

which conforms to the upper and side walls of the
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chambex 80. After discharge of the concentrate
(Figure S5B), the chamber 80 gas is exhausted wvia the
charge 1line 44 and the péssagewéy 84i. Then the
chamber 80 starts to refill with concentrate (Figure

5 SC) .

The passage 84i communicates with the charge line 44.
When this is exhausted, the gas in éhe chambef 80
above the diaphragm 86 is exhausted to atmosphere and
10 this allows the diaphragm 86 to occupy the position

shown in Figures 5a and 5C.

In Figure 5C, the pressure in the chamber 80 is now at
ambient pressure and the concentrate flows via the
15 passage 78a (reduced in diameter by the member 78g)
into the chamber 80 under gravitational flow. The
chamber then fills to the position shown in Figure SA
where the ball 78d comes into contact with the seat
'78f and closes the chamber 80. Valve 78b also

20 prevents concentrate re-entering container 14.

When a charge of carbonation gas is admitted through
valve mechanism 84, it causés the diaphragm 86 to be
forced downwardly to expel the .concentrate from the
25 chamber 80. The diaphragm is forced into the position

shown in Fiqure SB vwhere the chamber is emptied.



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,
. agai n as by
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During the emptying of the chamber, the outlet
mechanism 82 is actuated by the pressure of the liquid
concentrate ﬁhicn in turn. is determined by the
preSsure of the gas entering the upper part of the

5 chamber, i.e. above the diaphragm 86.

The diaphragm has the advantage that it separates the
carbonation gas entering the chamber 80 through the
passageway 84i from the 1liquid concentrate in the
10 chamber 80. <This avoids the issue of carbonation gas
through the dispenser cutlet 82d which has besn known
to occur with the embodiment o©of Figure 4. The
separation alsov ensures that there is no possibility
of concentrate entering the inlet passageway 84i at
15 the enlarged diameter outlet B4j. It also closes the
outlet passageway 82a (Figures 5a and 5B

respectively).

The arrangement shown in Fiqures SA to 5C has the
20 advantage that the capacity of the chamber 80 can be
modified by the appropriate selection of the depending
member 78i. Thus, for different concentrates the
chamber volume can be varied in order that a different
ratio of concentrate to carbonated water can be
25-2 dispensed through the mixing chamber 24 into the glass

22 (see Figure 1).
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the unit 6 is carried by the cylindrical wall 10 and has a central circular
aperture 20 through
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Auto Exhaust Valve V1 (Figqures 6A,6B)

The constrﬁction of the auto exhaust Qalve V1l of
Figqure 2 will now be described with reference to
S Figure§ 6A and 6B. The auto relief valve V1 comprises
a housing 90 with an inlet passage 90a, and an outlet
passage 90b and an exhaust passage 90c. The housing
90 1is defined by an inner cylindrical casing 90d, an
outer cylindrical casing 390e, these being joined at
10 one end by a first end plate 90f itself being
contoured to provide the outlet passage 90b and the
exhaust passage 90c. A second end plate 90g joins the
inner and outer cylindrical casings 90d and 90e at
their other end and defines the inlet end 90g of inlet
15 passageway 90a. The inner cylindrical casing 90d has a
first aperture 90h which is arranged near the inlet
end 90q of the passage 90a and which enables said
passage 90a to communicate with the interior of the
housing. The interior of the hbusing is designated the
20 -chamber 90m. Likewise, at' the inner end of the
passage Sda there is an aperture 90i which enables the
passage 90a to commuanicate with the chamber 90m.
Within the housing 90 there is a closed cylindrical
valve member 90j which is mounted on the inner
25 = cylindrical casing 904. The valve member 90j is:

biased to close the aperture 90i by means of a spring



whi ch projects a stem 22, of circular cross-section, carried by the upper
wal | 12. A flexible plastics 20 di aphragm 24 of relatively flinsy
material is provided
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90k. Spring 90k is arranged between the housing and a
flange S0n. Flange 90n extends outwardly of the open
lower end 90x of the valve meﬁber 90j. The spring 90k
is arranged concentrically wifh an O-ring seal 901 at

5 the interior of the first end plate 90f and with the

exhaust passage S0c.

The inlet passage 90a is arranged to communicate with
the gas supply line 38 from the carbénation chamber 26
10 (Figure 2). The outlet passage 90b is arranged to
communicate with the gas supply line 39 extending from
the auto exhaust valve V1 to the reservoirs 40. The
exhaust passage 90c enables the auto exhaust valve V1
to vent any surplus carbonation gas from the chamber
1s 26 to atmosphere after the reservoirs 40 have been

charged.
Operation of the Auto Exhaust Valve V1

20 The auto exhaust valve V1 has as its primary function
to exhaust the .surplus carbonation gas from the
carbonation chamber 26 after the reservoirs 40 have
been charged. The gas from the carbonation chamber 26
is controlled by the solenoid valve Sl (Figure 2). It

25 enters the passage 90a and passes through the aperture

90i into the chamber 90m displacing the valve member
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The di aphragm 24, as best seen in Fig. 6, is of
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90j. It also passes into chamber 90M via aperture
30H. The pressure drﬁp across aperture 90H ensures
that there is a pressure différential.across the valve
member 90j whereby the valve member 903 is displaced.
It is_ necessary that the valve membexr 90j is a
sufficiently close fit on the cylindrical casing 3950d
in order that this pressure differential is maintained
and that the pressure differential is not dissipated

by leakage therebetween.

As shown in Figure 6A the valve member 90j initially
seals the aperture 90i. The exhaust passage 90c is
then bpen and the carbonation gas can flow to
atmosphere via aperture 90h from passageway 90a ¢to

chamber 90m and then passage 90c.

When valve meqber 903j is displaced by the preséuie of
the carbonation gas to close the exhaust passageway
90c, the gas will flow through the passage 90b to
charge the reservoirs 40 via the line 39. The valve
member 90j is temporarily maintained in <the position
(shown in Figure 6B) where it closes the exhaust
passage 90c. It is held in that position until the
pressure differential across the aperture 90h falls
below the level at which it éan hold tﬁg valve member

903 displaced against the action of sﬁring 30k. “This

in
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occurs when the pressure of the surplus (waste)
carbonation gas from the carbonation chamber 26 is
substantially reduced for exémple to.about 3 to 4 bar
(about 50 psig). Once the reservoirs 40 are éharged,
any surplus carbonation gas passes through exhaust
passageway 90c as soon as valve member 90j leaves

valve seat 901.

Multifunction Pressure Release Valve V3 (Fig. 7)

The pressure relief valve V3 has a housing 100 which
defines a chamber 100a. A top wall 100b defines an
exhaust and valve passageway 100c in which a valve
shaft 100d is reciprocally displaceable. Valve shaft
100d has at its upper end a connector (which here is
in the form of a closed eyelet) for connection to the
solenoid S2 of Figure 2. The valve shaft 100d carries
a valve member 100f and a valve collar 100g and
terminates in its lower end 100i. The lower end 100i
in one position of the valve shaft 100d can depend
into a -passageway 100j. The passageway 100j is
defined by the housing and extends through a
projecting connector 100k.- The projecting connector
100k is connected to the charge line 42 leading to the
reservoirs 40 (see Figure 2). Another passageway 100m

extends through a projecting connector- 100n which is
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connected to a charge line 43 from the pressure relief
valve V3 to the concentrate selector mechanisms S0
with their buttons 18 (see Eigure 2).. The valve shaft
10ud is associated with a sealing ring 100p which
surrounds the lower end 100i thereof and is arranged
concentrically with the passageway 100j at the chamber
outlet. Another sealing ring 100g is arranged about
the valve shaft 100d immediately above the valve
member 100f and in contact therewith. The housing
further defines an outer extension 100r of the valve
passageway 100c and an inner extension 100s thereof.
The inner extension 100s has a cavity 100t at its
lower end. A valve spring 100h is arranged between an
inner surface 100u of the top wall 100v and the collar
100g so as to bias the valve shaft 100d downwardly in
the chamber towards an interior surface 100v of a
bottom wall 100w. The passageway 100m extends_tﬁrough
@ sidewall 100x which is opposite the sidewall 100y as
shown in Figure 7. The chamber 100a itself may be
cylindrical and therefore these references to opposite
sidewalls refer that wall as seen in cross-section.
The spring 100h is arranged concentrically with the
passageway 100c, the valve shaft 1004, the valve
member 100f, the valve.collar 100g, and the inwardly

depending extension 1005:_
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Operation of the Pressure Relief Valve V3~

The operation of the réiief valve V3 to pass
carbonation gas to the dispensing mechanisms 20 (see

5 Figure  2) is controlled by the displacement of the
shaft 100d by the solenoid S2 (of Figure 2). It also
acts to exhaust the dispensing mechanism and it also
acts as a pressure relief valve as will be
explained.

10 |
As shown -in Fiqure 7 the valve shaft 100d is in a
lower position in which the lower end 100i is about to
enter the passageway 100j and the O-ring 100p ensures
that the valve collar 100g seals that passagevay . If

15 one of the concentrate selection mechanisms 50 of
Figures 3A to 3C is actuated- to allow the flow of
carbonation gas from a dispensing mechanism 20 to flow
to exhaust, then that gas passes aiong the line 43 and
into the chamber 100a of the pressure relief valve and

20 exits through the exhaust passageway 100c.

When the s8olenoid S2 is actuated to ;harge the
dispénsing mechanism 20 with a charge of carbonation
gas to dispense a measured quantity of concentrate,
25 then the solencid S2 raises the valve shaft 100d. This

brings the valve member 100f into a position
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t he aperture 20. The diaphragm 24 accordingly divides the interior
of the unit 6 into :
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juxtaposed with the interior extension 100s such that
the O-ring seal 100q is compressed in the cavity 100t
thersof to seal the exhéust passageway 100c.
Carbonation gas from the reservoirs 40 can then flow

S along the charge line 42 into the passageway 1003 and
out through the passageway 100m via charge line 43,
the selection mechanism S0 and to the dispensing
mechanism 20 to thereby discharge a measured quantity
of concentrate. After a timed interval the solenoid S2

10 returns the shaft 100d to its lower position (Figure

7) in which the passage 100j is again sealed off.

This valve V3 also acts as aﬂpressure relief valve in
the event of a malfunction dgusing the pressure in the
15 charge line 42 (and thus the passageway 100j) to
become excessively high, for example due to the
reservoirs 40 being charged to a pressure levél' well
bejond that required for driving the dispensing
mechanisms 2Z0. In that event, the gas pressure acting
20 on the valve collar 100g of the valve member 100f
causes the valve member 100f to be displaced therxeby
permitting the gas to vent to atmosphere through the
exhaust passageway 100c. This flow of gas through
passageway 100c continues until the gas pressure in

25 charge line 42 is reduced tao its desired level
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vessel 4 through a passage 34 10 which may be closed by a one-way
val ve 36 and the

- 47 -
whereupon valve 100f closes on the sect 100p under the

bias of spring 100h.

Carbonation Apparatus of Fiqures 8, 9A and 9B

In Figure 8 there is a schematic diagram of a
carbonation apparatus (generally similar to that of
Figure 1). The carbonation chamber 110 is ‘surrounded
by a cooling jacket 120. Bogh the carbonation chamber
10 110 and the cooling jacket 120 are supplied with water
126 therein from a refrigerating tank 130. The tank
130 is refrigerated by means of the refrigerant
compréssor 140. Refrigerant circulates in the coil
142 which co-operates with the coil 144 in the tank .
15 130 to chill the water suppiy. The tank 130 contains
water which is cycled via a supply line 134 and a pump
136 to the cooling jacket 126 and returns via a return
line 132. The water supply for the chamber 110 comes
from a mains supply at 150 via a flow controller 152
20 and a solenoid valve 154. It passes through the coil
144 in the tank 130 and along a supply line 156. It
issues through a water inlet 158 to an upper chamber
112 of the carbonation chamber 116. This upper
chamber 112 provides a water supply break between the
25 mains water supply 150 and the agitating chamber 114.

Upper chamber 112 is vented to atmosphere through a



chanber 32 may receive pressurised gas froma gas supply (not shown)
through a nipple 38 into which the end of a gas supply pipe 40 may
be i nsert ed.
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vent 166. This upper chamber 112 has a baffle 118
N which shields sensing means 160 from the water issuing
from the inlet 158. Within ihe agitating chamber 114
there is an inlet conduit 162 which houses a valve 164
S comprising a ball 166 and cage 168 for cantrolling the
flow of water into the chamber 114. also within the
chamber 114 is an agitator means 170 for assisting in
the carbonation of the water by mechanically
forcing carbonation gas from the head space above the
10 water downwardly into the body of the water. It has a
horizontal shaft 170a énd vertical paddles 170b and is
driven by a motor (not shown) under the contfol of a
control circuit (not shoﬁﬁ). Metering means 180
meters the level of the water in the chamber 114.
15 This metering means 180 comprises a .float valve 182
which isl guided in a channel 184 as the water level
rises until the float valve 182 itself comes into
contact with seal 186. At the same time an upper end
188 of the float valve 182 comes into contact with the
20 sensing means 160. The sensing means 160 1is
electrically connected to the control circuit which
sequences the operation of the apparatus. Valve means
190 control the flow of carbonated water from the
agitating chamber 114. This valve means 190 1is
25 connectaed to a beam 192 which is pivoted at 194 and at

- 196. The valve means 190 is controlled by a solenoid



Preferably, the wall 12, flanges 16 and stem 22 are 15 formed as a
first unitary plastics mulding and the wall 10, wall 18 and nipple 38
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200. As the valve means 190 moves up, carbonated
water flows from the chamber 114 into a glass 22.' A
reservoir 210 for the supply. of carbon dioxide is
connected by means of a supply line 212 and a supply
5 line 214 to the inlet 216 at the agitating chamber
114. A further line 218 from the supply line 212 (and
thqé reservoir 210) connects with a concentrate
dispensing mechanism 20 associated with a concentrate
container 220. The concentrate dispensing mechanism
10 20 (Figure 1) is arranged to issue metered quantities
of concentrate (flavouring or syrup) into the glass 22
simultaneously with the supply of carbonated water
from the tank 114. Dispensing mechanism 20 is shown
linked to concentrate container 220 by a concentrate
15 supply line 222: this arrangement is schematic and
reference is made to Figurés 4A,4B and SA to C which
are intended to illustrate the relationship employed

in the apparatus of Figure 8 also.

- 20 The apparatus of Figure 9A includes the carbonation
chamber 100 of Figure 8. Components already described
have the same references. In Figure 9, the water is
issuing froﬁ inlet 158. The ball 166 of the valve i64
normally floats and is forced downwardly by the sgpply _

25 - of water. The supply of water through the ﬁppec

chamber 112 continues to maintain the ball 166 in a
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depressed condition in which it cannot seat on an
O-ring seal 167. This is especially advantageous siace

the ball 166 and cage 168 afford a very efficient and

very inexpensive form of wvalve for controlling the

S supply., of water to the agitating chamber 114.
Texrmination of the flow of water into the chamber 114

via the upper chamber 112 occurs when the float valve

182 contacts the seal 186 (as shown in Figure 9B}
simultaneously with the upper end 186 of the float

10 valve 182 actuating the sensing means 160. This
actuates the solenoid 154 (Figure 8) to cut off the

water supply through the waéer inlet 158. During the
filiing operation, the: lower chamber 114 is
continually vented by the upper chamber 112 through

15 the wvent 116 to atmosphere. The upper chamber 112
| provides a break in the water supply between the inlet
158 and the watexr in ‘the chamber-114. Once the water
supplied through the inlet 158 ceases, commuaication
between the chamber 114 and atmosphere through the

20 venrt 116 via the upper chamber 112 also ceases.. The
apparatus is -theh ready for the next stage of
operatioh which is the carbonation of the water in the
agitating chamber 114. This occurs when the carbon
dioxide from the container 210 is supplied via the

25 carbonation gas lines 212,214 aod inlet 216. The

agitator means 170 is rotated for a finite duration.



20 The stem 22 is hollow to define a passage 42 which, at its |ower end
comuni cates with atnosphere, and its
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Thereafter the carbonation water can be dispensed
through the valve means 190 under the control of

solenoid 200 into a glass 22.

S Flow Controller 152

Figure 10 shows the flow controller 152 of Figure 8.
In flow controller 152, water supplied to the inlet
224 passes into the flow controller 152 wvia a
10 regulator member 226 which has passageways therein 228
and 230. The passageway 228 extends axially of the
regulator member 226 along part of its length to where
it joins the passageway 230 which extends radially
thereof sO0 as to issue at opposite sides. The
15 regulator member 226 is biased by spring 232 arranged
coaxially therewith. The chamber 234 within the
housing 236 fills with water which issues through the
outlet 238 about which the spring 232 extends
concentrically. The end 226a of the regulator member
290 228 is of reduced diameter thereby to provide a seat

for spring 232.

The flow controller 152 operates in the following
manner: the increase in pressure at the inlet 224
25 causes the requlator member 226 to move further across

the chamber 234 (to the righﬁ as shown in the drawing)



upper'end may conmunicate with the interior of the

10

15

20

25

- §52 -
towards the cutlet 238 against the bias of the spring
232. This reduces the space between the regulator
member 226 and the outlét 238.: This movement
effectively reduces the flow rate of water £from the
outlet  238. Conversely, a reduction in the inlet
water pressufe ﬁt the inlet 216 will allow the spring
232 to displace the regulator member 226 (to the left)
away from the outlet 238 and thereby increase the
space between the requlator member 226 and the outlet
238. This latter action has the effect of increasing
the flow rate of water through the outlet 238 and the
flow from the chamber 234. Thus, the flow controller
152 clearly assists in regulating the water supply to

the chamber 110.

The Gas Supply Changeover Mechanism

In Figure 11 there is shown the housing 12 of the

~carbonation apparatus 10 of Figure 1. In this rear

view, part of the housing casing is removed. The
uppet rear portion as in Figure 1 has a central
portion 13a and a rear portion 13b part of which
houses the changeover mechanism 300. In this view it
will be seen that the changeover mechanism 300 is in
communication with gas supply bottles 302 and 304 for

the supply of carbonation gas {carbon dioxide) which
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sit on respective bottle holders/supports 306,308 on
the interior base 310. The changeover mechanism 300
comprises a lower housing 312.which depends from an

upper housing 320.

In Figure 12 a cover plate of the changeover mechanism
300 has been removed so that one side of the mechanism
within the housing 320 is visible. Within the housing
320 there are a pair of bottle connector housings 330
and 332. Each housing 330,332 is provided with a gas
flow coupling member 330a,332a ‘and fastener means
330b,332b and hose means 330c,332c for carrying the
carbonation gaé to the carbonation chamber (26, Figure
2). The upper housing 320 itself has moulded openings
334 and 336 for the bottles 302 and 304 (Figure 11).
Each housing 330,332 has an associated actuator lever
338,340 which is actuated to open a respective valve
(not shown) in the housing 330,332 to allow the
passage of gas from a respective one of the bottles
302,304 via the respective coupling member 330a,332a

through the valve and out through a hose 330c,332c.

A solenoid 342 is pravided to drive the changeover
mechanism 300. This solenoid extends into the lower
housing 312 (also Figure 11). The solenoid 342 is

biased by a spring 342b acting upwardly on the collarc
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342a. The solenoid 342 is connected to a transfer
member 344. It is the transfer member 344 which
detérmines which of the actuator levers 338,340 is
depressed and therefore which of the bottles 302,304

supplies gas to the carbonation chamber.

The transfer member 344 compr;ées a yoke member with
lower limbs J344a each having a boss 344b for
co-operation with a guide pin 344c about which it can
toggle. The guide pin 344c is gquided in a guide slot
346 of the housing 320 which has . a slot wall 346a.

The transfer member 344 also comprises upper limbs

. 344d. The upper limbs 344d carry a toggle memver 348

with toggle arms 348a,b and a central boss 348c
through which extends a pivot pin 348d about which the
toggle member is pivotal. Toggle arms 348a,348b
each comprise a pair of wings which are spaééd'wider
than the width of .the respective actuating levers
338,340. Toggle member 348 co-operates with toggle
actuators 368,372 (as will be described) which are
carried by {or integral with)} the actuating levers
338,340 and extend so as to be contacted by the toggle
member 348 when the arms 348a or 348b pass downwardly
felative to the respective actuating lever 338 or

340.



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
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The guide pin 344c is constrained to follow the slot
346 in the housing 320. A further slot 352 is defined
by an aperture bound by a slo£ wall 352a. The housing
320 supports a toggle guide 350 integral therewith
5 which has a generally inverted V-shape defined by
limbs 350a,b terminating at their lower end in
respective bosses 350c,d defining central apertures
350e,f through which actuator pins 360 are
reciprocated. The means for reciprocating the
10 actuator pins 360 will be further described in
relation to a separate actuator mechanism on the other

side of. the changeover mechanism behind a wall 370.

A biasing member 362, which is resiliently deformable,

15 "is associated with toggle member 348. The biasing
member 362 has a lower boss 362a attached to the
transfer member 344 and displaceahle therewith.  The
upper aend of the biasing member 362 comprises an upper
boss 362b which 1is coupled to the central boss 348c of

20 the toggle member 348 such that as the toggle member
is pivoted about its pivot pin 348d, so the
configuration of the biasing member 362 changes in a
resiliently deformable manner to be further
illustrated.

25

The toggle member 348 co-operates with stops 364 and



therein to forma seal. Four axial channels 52 extend 10 al ong the
exterior of the portion of the stem 20 below the circunferential channel
50. The wall 18 is
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366 which are integral with the back plate 370 of the

housing 320.

Operation of the Change Qver Mechanism (Figures 13A
S to 13X)

4 The operation of the changeover mechanism and in
particular the portion thereof associated with the
transfer member 344 and the toggle member 348 will now

10 be described with reference to Figures 13A to 13H, 131
to 13P, and 13Q to 13X which as aforesaid show three

phases of operation of the changeover mechanism.

Turning to Fiqures 13A to 13H, these show continuous
15 operation wusing the actuator lever 338 which would
actuate the valve in housing 330 (Figqure 12) and

thereby use gas from the cylinder 302 (Figure 11).

In Fiqure 13A, the changeover mechanism 300 is in its
20 initial position in which the toggle member 348 sits
with its central boss 348c at the top of slot 352
(slot 352 is best seen in Figure 13D). It will be
noted that the toggle 348 is biased so that the 1imbs
348a depends downwardly relative to the limbs 348b due
25 to the position of the biasing member 362 thch is

flexed towards the limbs 348b. As the solenoid 342
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pulls the transfer member 344 downwardly (as shown in
Figure 13B), the limbs 348a of the toggle member 348
contact toggle actuator 368 and acts as a cam follower
along same: it will be noted that the undarsides of
the 1ljmbs 348a and 348b are contoured, that is to
say, inciined upwardly towards the central boss 348c
at the middle of the toggle member so as to provide
these cam surfaces. As shown in Figure 13C, the boss
348c of the toggle member is brought into contact with
the downwardly inclined limb 350a of the toggle guide
350. It can be seen from Figures 13B and 13C that the
camming action of the toggle arms 34B8a on the stop 368
and the camming action of the central boss 348c on the
toggle guide 350 take the transfer member 344 towards
the 1lever 338 so that in the position shown in Fiqure
13D the toggle member 348 is about to actuate the
actuator lever 338. In Fiqure 13D it will be noted
that the underside of the boss 348c (of the toggle
member  348) actually contacts toggle actuator 368 of
the actuator lever 338: the arms 348a are wider than
lever 338 and thus do not contact same. At the same
stage, the toggle arms 348a have proceeded downwardly
to a position in which the toggle actuator 368 is now
centred between the toggle arms 348a,b. Ih Pigure
13B, the solenoid 342 has reached its downward limit

and the toggle member 348 is changing its orientation

shown
d



15 54 shown in Fig. 7 in which the seal at point 50 is broken and
contact is nade with the stemat point 56 adjacent -the upper end of
the channel 52. The
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after the toggle arms 348a have contacted the stop 364
on the back plate 370 (Figure 12). This causes the
toggle meﬁber to pivot about.the pin 34Bd and turn
clockﬁise. "In making this clockwise movement, the

5 toggle member 348 causes the biasing member 362 to
flip from the position (Figure 13D) in which it is
resiliently deformably extending towards the limbs
348b to the position shown in Figure 13 in which it
is resiliently deformably extending towards the limbs

10 348a.

It will be noted that in Figure 13A, the actuator pins
360, which can project through the bosses 350c and d
of the toggle gquide 350, are retracted. When the
15 solénoid 342 1is actuated to move downwardly as shown
in Figures 13B to 13D the pins 360 remain retracted.
The pins 360 remain retracted when the solenoid 342.
starts its upward journey (Figure 13F). An actuator
mechanism for the actuator pins 360 will only return
20 pins 360 if there is a gas supply issuing from the
appropriate gas bottle (in this case the bottle

302).

In Figure 13F, the pins 360 have been returned so that
25 they extend through the bossés 350c,d. Thus, as the

solenoid 342 and the transfer member 344 ars raised,



resilience of the wall 18 is sufficient to permit the |ower part of stem
22 to be pushed through the 20 . aperture 20 during assenbly.
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the toggle member 348 comes into contact with one of
the pins 360. In this FPigure 13F, it is the arms 348a
which contacts a pin 360; This causes the taggle
member 348 to make a counterclockwise motion again

5 causing the biasing member.362 to flip back into its
initial position as shown in Fiqure 13G. The transfer
member 344 continues its upward movement into the
position shown in Figure 13H which corresponds to the
position in which it started in Figure 13A. The

10 actuatar pins 360 are again retracted since the return
of the actuator lever 338 to its initial position

shuts off the gas supply through the hase 330c.

The bperation of the changeover mechanism 300 in
415 - changing from one gas cylinder 302 to the other gas
cylinder 304 (Figure 1l1) will now be described with
reference to Figures 13I to 13P. The sequence of
operations in Fiqures 13I to 13M are similar to those
‘shown in Figures 13A to 135. The significant change
20 appears in Figure 13N when the solenoid 342 starts its
upward movement thexre is no actuator pin 360 at the
boss 350c of the toggle guide 350. In conseguence,
the toggle member 348 does not make the
counterclockwise motion which appears from Figures 13F
25 and 13G under the influence of actuator pin 360.

Instead, as the transfer member 344 raises the
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(Figures 13N and 130) toggle member 348 maintains
substantially the same attitude and the biasing member
362  remains biased towards the limbs 348a.
Consequently, when the changeover mechanism 300 has
completed its cycle as shown in Figure 13P, the toggle
member 348 is now in an attitude where the 1limbs 348b
are below the 1limb 348a and the biasing member 362

extends towards the limbs 348a.

The operation of the changeover ﬁechanism 300 with the
continuous operation using the gas cylinder 304 will
now be described with reference to Figures 13Q to 13X.
In this cycle, it is the_actuating lever 340 which is
depressed. It will be noted that the toggle member
348 is biased into a clockwise attitude in which the
limbs 348b depends below. the limbs 348a. 1In its
initial position in Figure 13Q the biasing member 362
is in a position in which it is deformed towards the
toggle arms 348a. By virtue of that initial
inclination, the toggle member 348 will actuate the
actuator lever 340 which causes the valve in housing
332 associated with the bottle 304 to be opened
(Figure 12). The sequence of operations followed by
the changeover mechanism 300 through Figqures 13Q to
130 are simiiqr to ﬁhoée described with reference to

Figures 13A to 13E (or Pigures 131 to 13Ny, except
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that in this instance it is the togyle arms 348B which
are actuating the lever 340 and co-operating with
toggle actuator 372 thereby ailowing use of the gas in
the cylinder 304.

The wmain difference now arises in Figure 13V where,
when the transfer member 344a riées, the actuator pin
360 is again present. However this time it is the
actuator pin 360 through the boss 350d which is
effective to co-operate with the arms 348b of the
toggle member 348. As it moves from Figures 13V to
i3w, so the 'toggle_member 348 is rotated clockwise
causing the biasing member 362 again to flip from the
position (Figure 13v) in which it is biased towards
the toggle arms 348b towards the position (Figure 13N)
in which it is biased towards the toggle arms 348a.
The transfer member 344 continues its upward journey
to the position shown in Figure 13X in which the pins

360 are shown extended.

It will be seen that in the above sequence of
operations of the transfer member 344 together with
the toggle member 348, that it is the actuator pins
360 which determine whether it is the toggle arms 348a
which contact the toggle actuator 368 to actuate the

actuator lever 338 and thus the supply from bottle 302



-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
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or whether it is the toggle arms 348b which contact
the toggle actuator 370 to actuate the actuator lever
340 and therefore the suéply from bottle 304. The
mechanism for withdrawing and extending the actuator

5 pins 360 will be further described.
Reciprocating Mechanism (Figures 14A to 14C)

The mechanism for reciprocating the actuator pins 360
10 of the changeover mechanism 300 is shown in Figures

14A to 14C.

In Figure 147, the opposite side of the upper housing
320 of the changeover mechanism 300 is shown. On this
15 side a cover plate is removed to show the internal
mechanism for reciprocating the actuator pins '360.
This mechanism is separated:from the mechanism ‘shown
in Pigqure 12 by the back plate 370. Ir this Figure,
the hoses 330¢c and 332c (shown in Figure 12) for the
20 gas bottles 302,304 (shown in Figure 11) can be seen
extending from a shuttle valve 380. The openings 334
and 336 for the gas bottles 302 and 304 are again

shown.
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In terms of mounting the mechanism for reciprocating
the actuator pins 360, the back plate 370 is provided
with the following features. The back plate 370 has a
péir of bosses 370a,b which are arranged for the
securing of the cover plate (not shown). It has a
support 370c for mounting a shuttle valve 380. It has
a support 370d for mounting an actuator means 386. It
has supports 370e,f for a toggle mechanism 390. It
has apertures 370g (Figure 14C) which permit the
actuator pins 360 to reciprocate. These apertures
370g are aligned with the apertures 350e,f of the
bosses 350c.,d in Figure 12. 1It is alsoc provided with

further supports 370h for the toggle mechanism 390.

The shuttle valve as well as having the hoses 330c and
332c connected thereto, has further hoses 382 and 384.
The hose 382 connects the shuttle valve 380 with the
carbonation apparatus of Figures 1 or 8. The hose 384
connects the shuttle valve 380 with the actuator means

386.

The actvator means 386 is responsive to a pressure
signal from the shuttle valve 380. The aétuator means
386 comprises a plunger 386a which reciprocates
against the bias of an internal spring. Actuation

occurs when the gas pressure through the hose 384 is
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sufficient to overcome the bias of the spring. The
plunger 386a is conhected to a yoke JBGb which carries
a shaft 386d for connection tb a toggle mechanism 390.
The hose connector 386c receives the hose 384 from the

shuttlp valve 380.

The toggle mechanism 390 comprises a first toggle
member 390a which is pivotally connected to the shaft
386d of the actuator means 386 (Fiqure 14B). The
toggle member 390a is itself fixedly connected to a
shaft 390b. The shaft 390b is journalled in the
supports 370e and { whiéh extend from the back plate
370. The toggle shaft 390b has a pair of spaced
toggle membersor cranks 390c integral therewith. The
toggle members 390c¢c carry a toggle shaft 390d which is
journalled therxreto. The togéle shaft 390d has reduced
end portions 390f (Figure 14C) for the purpose of
being journalled to the toggle members 390c. These
end members 390f are integrally connected to a pair of
spaced toggle members 390e which themselves carry the

actuator pins 360.

Operation of the Reciprocating Mechanism (Figures
14A tao 14C)

The operation of the mechanism shown in Fiqures 14A to
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C will now be described. The shuttle valve 380 is
pneumatically switched but oaly when the condition in

one of the gas bottles 302,304 changes. Within the
housing of the shuttle valve 380 there is a

S reciprocating valve member. Assuming that the gas

bottle 302 is in use and is supplying carbonation gas

under pressure, then the shuttle wvalve will be

" switched so that carbonation gas can pass through the

hose 330c into the shuttle valve 380 and exit through

10 the hose 382. At this time the shuttle valve within
the housing 380 will be positioned such as to seal off

and prevent communication between the hose 332c¢ for

the gas bottle 304 and the exit hose 382 carrying
carbonation gas to the carbonation apparatus. The

15 presence of carbonation gas within the shuttle valve
380 will ensure that the ga§ entering through the hose

330c exerts a pressure signal through the hose 384 to

3 permit operation of the actuator means 386. The
actuator  means 386 operates when the pressure of

20 carbonation gas through the hose 384 is sufficient to
overcome the bias of an internal spring which in the
absence of the carbonation gas holds the plunger 386a
retracﬁed. The actuator means 386 in Figure 142A
retracts the actuator pins 360 whenever the gas

25 pressure through hose 384 is insufficient tpo extend

the plunger 386a. 1In this way, we have the situation
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depicted in Figures 13A to 13E in which the actuator
pins 360 are withdrawn. In the event that the actuator
means 386 detects pressurised gas through the hose
384, then as indicated in Figure 13E the actuator
means 386 extends its. plungexr 386a upwardly. This
actuates the toggle mechanism 390 to return the
actuator pins 360 to the position in which they extend
through the bosses 350a and b of Figure 12. This will
bring about the state of the changeover mechanism 300
shown in TFigures 13E and 13F in which the actuator

pins 360 are again extended.

Once the actuating lever 338 returns to its initiai
position (Figure 13F), then gas flow through hose 330c
(Figure 12) and hence hose 384 ceases. In consequence
actuator means 386 retracts the actuator pigs 360 as

shown in Piqures 13G and H.

If the actuator means 386 does not reéeive a pressure
signal through the hose 384, then 'the actuator
mechanism does not permit the plunger 386a to be
upwardly extended. Then, the situation occurs as in
Figure 13M (and therefore Figure 13N) that the
actuator pins 360 are not extended and a changeover
may take place. When a changeover takes place, the

position of the shuttle valve within the shuttle valve

1
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covers the lower end of the stem 22 and the nipple 38. In order to use the
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housing 380 will automatically be switched over
because one of the hoses 330c,332c which will formerly
have been active, will now be.reduced'to a very low
pressure status whereas the other of the hoses

5 330c,332c which was formerly inactive will carry the
pressure medium (i.e. the carbonation gas). In
consequence the shuttle valve within the shuttle valve

housing 380 will switch positions.

10 The operation of the actuator means 386 and the toggle
mechanism 390 is best appreciated from Figures 14B
and 14C. These Figures clearly illustrate that as the
actuator means 386 extends and retracts it plunger
386a, sOo the pins 360 will be retracted and extended

1S with respect to the apertures 370g of Figure 14C. 1In
consequence the actuator pins 360 will also
reciprocate with respect to the correspondingly
aligned bosses 350a and 350b with their apertures 350c
and 350d in Figure 12.

20

. It should be mentioned that if neither of the gas
bottles 302,304 are charged with carbonation gas, then
the actuator pins 360 will not be extended but instead
will Dbe continuously retracted. The changeover

25 mechanism  will repeatédly Changeover and keep

searching for a gas supply- Tt will be readily
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appreciated that it is possible to have iJluminated
indicators indicating the status of the gas bottles so
that the user can be warﬁed when each of the gas
bottles 302,304 is emptied.

Variable Carbonation

Reference is now made to the apparatus shown in Figure
[ 15 which diagrammatically shows the apparatus of
10 Fiqure 1 with the concentrate containers 14a and 14b
displaced (to the left in relation to the drawing) in
order to illustrate the means by which the carbonation
period for the carbonation of water in the carbenation
chamber 26 may be v&ried accorxrding to the nature of
15 the concentrate in the containers l4a to 14d. Like
reference numerals are used in Figure 15 as apply ¢to
their counterparts in Fiqures 1 and 8: parts beéaring
similar reférence numerals may not be described in
relation to this Figure. The illustration of Figure
20 15 is schematic and therefore the housing 12 is shown
as having a planar support surface 12a to receive the
dispensing mechanisms 20a to 20d. In practice, the
support surface 12a is moulded to provide recesses for
the dispensing mechansisms 20a to 20d. Likewise,
25 although the central upper portion l3a of the housing

is illustrated, the rearward upper portion 13b of
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t he carbonation
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Figure 1 is not illustrated. In addition, the
carbonation chamber 26 is shown somewhat
diagrammatically and the valQe means ‘190 is shown as a

depending spout.

It is desirable to vary the degree of carbonation of
the water in the carbonation chamber 26 according to
the nature of the concentrate selected for the drink
10 to be dispensed into the glass 22 (Figure 1}. The
duration for which the agitator means 170 (Figure 8)
operates, can be varied by varying the duration during
which the motor which drives the agitator means 170 is
driven according to a control circuit. In oxrder to
15 vary the duration of the carbonation period or at
least the period during which the agitator means are
operable, it is necessary to advise the control
circuit as to the nature of the concentrate being
dispensed.
20
For this purpose, the appar;tus of FPigure 15 comprises
Iy sSensors 400a,b,c and d and information carriers
410a,b,c, and d. The purpose of - the sensors 1is to
obtain a signal which can be input to the éontrol
25 circuit oﬁgfating the motor for the agitator means

170. This signal may indicate whether the carbonation
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time period is to correspond éo a given level of
carbonation: bands such as “low*, "medium® and *high®*
may be designated. By providiﬁg the sensors 400a to d
in appropriate positions on the sidewalls 13c and 13d
of the upper housing central portion 13a, and
complementarily disposed information carries 410a to d
on the containers 14a to 14d it is possible to provide

such signals.

It is important that the information carriers 410a to
d should be so disposed and of such dimensions as to

be aligned with the sensors 400a to d. The physical

" phenomena employed for <this sensing operation may

vary. ‘The main requirement is that the information
carriers contain the data, for example information
indicating "low", “"medium® or “high“, can be
accurately reproduced on a small label which -cén be
appiied to the container. It is readily apparent that
laminates are available for such labels which may
comprise a surface carrier layer for carrying the
information and a base layer carrying for example an

impact adhesive to be applied to the container 14 and

that layer may, prior to épplication, be covered with

a removable masking layer. The information layer may
contain data in such forms as a coded magnetic strip

or a bar code or an elsctrically conductive strip or
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light reflecting surface. The sensors 400a to 4004
will be adapted to "read" such information carriers

410a to d accordingly.

S Again, there are two possibilities. The sensors 400a
to d may either be capable of distinguishing between
information carriers bearing coded information so as
to indicate one of a plurality of levels of
carbonation {(as in the example of "low", “medium” and

10 *high® given above). Alternatively, the location of
the information carrier 410a to d 'may be wvaried

s according to the degree of carbonation required and a
plurality of sensors for example a plurality of

sensors 400a may each be arranged in discrete

15 positions corresponding to the  position of an
information carrier for a given degree of
carbonatioa.

In the former case where the information carriers 410
20 are coded to indicate different levels of carbonation
requirement, the control circuitry associéted with the
sensors 400 will need to distinquish between different
signals. In the latter case where there are a
plurality of 5ensors 400 for each c¢oncentrate
25 container 14, then the control circuitry will be

adapted to 1identify which of the respective sensors
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400al, 400a2, 400a3, has received a signal from the

respective information carrier 410.

In a further development of the application of the use

S of sensors 400 and information carriers 410, it is
possible to have in the control circuitry an
additional facility for indicating whether a
concentrate container placed in a particular position
for example the concentrate container l4a, has a |

10 secondary information carrier 410a’ indicating that it
contains a concentrate whiéh is associated with a
label on the related selection button 18a: for
examp;e, the concentrate container 14a could be
intended teo dispense drinks with an orange flavour and

15 the selection button 18a could indicate that the
drinks dispensed by that button had an orange flavour;
then the secondary set of sensors and information
caﬁriers could be employed to illuminate an indicator
associated with the selection buttaon 18a to indicate

20 that the orange flavoured drinks were available to the

user.

Applicants have found that the quality of drink
dispensed wvaries according to the carbonation period
25 and the particular concentrate employed so th&p for

example a *cola” flavoured drink requires a different



purpose as shown in Fig. 1. As liquid |eaves the interior of the container
4 and enters the chanber 30, pressure within the container 4 may reduce and
as a
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level of carbonation in the water to an *“orange"”
flavoured drink. The associated control circuitry
would be set up at thé factéry to -predetermine the
carbonation periods. according to the flavour of

) concentrate to be dispensed at the particular

positions indicated for the containers 14a to 14d.

Cooling of the Concentrate Containers

10 Reference is made to Figures 1,8 and 15. In Figure 1
the containers 14 ére within the compartment covers
13c which insulate the containers 14 from the ambient
conditions. In Figure 8 the carbonafion chamber 110
and in particular the agitating wchamber 114 is

15 surrounded by a cooling jacket 120 containing the
chilled water 126. The cooling jaéket 120 receives the
chilled water from the refrigerating tank 130. The
outer walls of the cooling jacket 120 are made of
highly conductive material in order that the coocling

20 jacket 120 not only chills the water in - the
carbonation chamber 110, but also chills the
concentrate in the concentrate containers 14a to 14d.
It will be seen that containers 14 are in close
contact with the wall of the cooling jacket 120.

25

- Turning to Figure 15, it will be seen that the wall
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configuration of the upper central portion 13a of the
housing 12a allows the containers 14a to 14d (which
are further illustrated iﬁ Figqures 4A and SA) with
correspondingly configqured wall surfaces to be brought
into _ immediate contact. Within the compartments
described with reference to Figure 1 the seating of
the containers 14 (and the dispensing mechanisms
coupled thereto in associated recesses previously
described) assist in maintaining the required
relationship. By arranging for the outer wall of the
cooling jacket 120 is to be formed of highly thermally
conductive material, an arrangement is afforded
whereby the concentrate in the containers l4a is very

effectively chilled by the same medium that is

employed for chilling the carbonated water. This

design is particularlly efficient and avoids
additional cooling systems which have been employed in
other drink dispensers, some of which involve
complicated ducting systems for circulating chilled
air. The aforementioned feature enhances the
operation of the carbonation apparatus whilst reducing
the engineering costs in providing for the cooling of

the concentrate in the concentrate containers.
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Turning to Figure 16,_'there is shown part of che
carbonation apparatus 10 of Figure 1, which
illustrates a cbmpartment' 13d . for concentrate
containers l4a,14b (of Figure 1). This compartment

5 13d has a grooﬁe 13e on the rear portion 13b of the
housing to locate a top wall cover 13c (Figure 1),
grooves 13f,13g on the rear portion 13b of the housing

and on the main housihg 12 respectively to locate

edges of a side wall of said cover 13c¢, and groove 13h

10 at the front of the housing 12 to locate a front wall

of the cover 1l3c.

The grooves 13g and 13h ére bound by abutments (ox
ridges) 17a and 17b. PFurther abutments 17c,17d extend
15 between the abutment (or ridge) 17a and a wall 121 of
the cooling jacket 120 (Figure 8). Abutment 1l7c
divides the compartment  13d internally into  two
sub-compartments for the containers 14a,14b. The
abutments l7a and b are shown as extending wholly
20 along the full length of the respective parts of the
housing 12. Likewise the abutments 1l7c,d are shown as
extending continuously between the groove 13g and the
wall 121. It will be appreciated that these need not
be continuous, but that they could be segmented {with

25 regqular or irregular spacing).
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The abutments l17a to 17d are for positively locating
the containers 1l4a,14b. Similar abutments are
provided ia the other compafcment 13d on the opposite
side of the upper central portion 13a of the housing

for positively locating contaimers l4c,d.

In addition, Figure 16 shows recesses 19a,19b to
accommadate the dispensing mechanisms 20a,b ({shown
schematically in Figure 1); Like recesses 19c¢,d (not
shown) are provided in the other compartment .13d for

dispensing mechanisms 20c,20d.
Control Circuit 500

A contrel circuit 500 is shown in block diagram in
Figure 17 in which a number of input means are coupled
to a control . unit 510 (which includes a
microprocessor) to control outputs to a number of

active components in the carbonation apparatus 10.

The first input component is the start switch
referenced 76. The microswitch 76 is shown in Figﬁre
3A and is actuated when a particular cne of the
concentrate selector mechanisms 18a to 18f is actuated
by the user pré§sing a respective one of the buttoans

on the fromt pénel 16 (Figure 1). The microswitch 76



As shown in Fig. 2, after the chanber 30 has been 20 filled with
liquid concentrate fromthe container 4, valve 46 closes. The unit 6 now
contains a netered
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sends a signal to the control unit 510 indicating that

a carbonation cycle should be initiated. The next

input component is the sensor which is arranged in the
dispensing compartment 28. As explained with

5 reference to Figures 1 and 3A it is necessary for the
user to place a glass 22 in the dispensing compartment

28 in order that the sensor sends a signal to the
control unit to indicate that a glass 22 is present
whereby the locking plate 54 actuated by a solenoid

10 (not shown) is displaced from its Figure 3A position
to permit the chosen one of the selection buttons 18a

to f to be actuated.

The next input component is the sensor 160 associated
15 with the water meter means 180 in Pigure 8. When the
meter means 180 is in the position shown in Figure 8,
the signal via sensor 160 instructs the control unit
to start the water supply by means of pump 154. When
the meter means 180 is in the position shown in Figure
20 8B, the signal from the sensor 160 instructs the
control unit to stop the supply of water and the

control unit 510 stops the pump 154.

The next input component is the changeover mechanism
25 300. As mentioned in the description of the

changeover mechanism, the changeover mechanism may
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send a signal to the contreol unit 510 when the
changeover mechanism 300 changes condition (as
previously described) in response to one of the gas
bottles reaching a low pressuie level. The signal to
the conptrol unit S10 will be used to illuminate an
indicator on panel 16 of Figure 1 (not shown)
indicating that the particular gas bottle 302 or 304

requires replacing.

The next input components are the sensors 400a to d of
Figure 15 which detect the degree of carbonation
regquired by the concentrate containerl 14 in the
respective compartﬁent 13d ~ associated with the
particular sensor 400a to d. The control unit 510
will have timer circuits which are selected to output
a carbonation periocd to the agitating means 170: the
agitating means 170 will then be driven by its motor

for a period related to the desired carbonation

level.

The output components from the control unit 510 will
now be described. Solenoid S1 is shown in Figure 2
and controls the flow of redundant carbonation gas via
the line 38 from the carbonation chamber 26 to the
reservoirs 40a to 40d for subsequent use in dispensing

cancentrate from a selected one of the concentrate
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dispensing mechanisms 20a to d. There is a timer
circuit in control unit 510 whereby solenoid S1 is

opened for a finite period.

The output to locking plate 54 1is actually to a
sclenoid which displaces the 1locking plate 54 to
permit actuation of a selection button 18a to f once
it has been estab;ished by the sensor in compartment

28 that a glass or cup 22 is present.

The output to solenoid §2 is to control the solenoid
S2 in Figure 2 and thereby to contrcl the pressure
relief wvalve V3 and the carbonated water dispeasing
valve V4. The solenoid S§2 is actuated to ‘allow
carbonation gas from the reservoirs 40a to 40d through
the pressure relief valve V3 and the selection
mechanisms 50 (with their selection buttons 18a to d)
to the dispensing mechanisms 20a to d thereby tao
discharge a metered quantity of concentrate'through
the outlet 82 of Figure 2 into the glass 22. The
solenoid S2 also opens the carbonated water dispensing
valve V4 to allow a volume of carbonated water to bé
dispensed to the élass 22 in timed reélationship with.

the dispensing of the conceantrate.

The output to the pump 154 actuates the water pump 154



- 10 - chanber 32 through pipe 40. The adm ssion of such gas is preferably
controlled by a control and tim ng
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in Figure 8 so that water from the water supply 150 is
pumped into the carbonation chamber 110 and more
particularly into the water break chamber 112. As
aforementioned, the pumping of water is controlled by

S the meter means 180 and the sensor 160.

The next output from the control unit 510 is to a gas
supply indicator lamp on panel 16 (not shown) for
indicating in response to é signal from the changeover
10 mechanism 300 that one of the gas bottles 302 or 304

requires replacing.

The next gutput is to the motor of the agitating means
170 of Figure 8. As above-described, the motor will
15 be driven for a finite ‘period according to the
required duration of the carbonation cycle in the
carbonation chamber 110. The duration of this period
is éontrolled by the control unit 510 and as
above-described, this may be controlled in response to

20 the input signals of the sensors 400.

The next output is to a cpnéentrate indicator on the
panel 16 (not shown) which may indicate that a
container 14 is empty. An input to the control unit
25 S10 for this purpose could be obtained from a sensor

associated with the dispensing mechanisms 20.



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
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A further output signal goes to pump 136 of Figure 8
which pumps water for the cooling jacket 120. The
control wunit 510 will control the pumping of chilled
wvater to the cooling jacket 120 in accordance with a

5 predetérmined program. It will be readily appreciated
that sensors wmay be provided for the purpose of
inputting signals giving temperature parameters to the

control unit 510.

10 The next output signal is to a solenoid controlling
the supply of carbonation gas in the line 36 in Figure
2. This signal charges éhe head space in  the
carbonation chamber 114 of Figure 8§ after that chamber
has been filled with water.

15
.The control unit 510 controls the sequence of the
cycle of operation of the carbonation apparatda 10.
Initially, it will be monitoring the input from the
sensor in the dispensing compartment 28 to ensure that

20 a glass 22 is present. Assuming that such a glass is
present, it will output a signal to the solenoid
controlling the position of the 1locking plate 54
{(Figure 3#) vwhereby it is then possible for the user
to actuate one of the selection buttons 18a to. 18f.

25 The actuation of a selection button 18 causes the

microswitch 76 (Figure 3A) to start the carbonation
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chanber 32 increases, the resultfng tendency of the liquid in chanber 30 to
be forced upwardly through the passage 34 causes the valve 36 to close

(Fig. 3).
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cycle. Assuming that the carbonation chamber 114
(Figure 8) contains water to the required level, the
first step then required is to charge the head space
with carbonation gas from the supply 34 (Figure 2).

S This is achieved by outputting a signal to a solenoid
in the 1line 36 for gas to be supplied to the
carbonation chamber. When the carbonation chamber has
been charged with gas, the solenoid in 1line 3§ is
cleosed. Meanwhile the dispensing mechanism 20A

10 (Figure 4a) has been vented to atmosphere so that the
chamber thereof is charged with’'concentrate which has
flowed thereto underxr gravité from the container 14.
When' the carbonation chaéber has been charged with
gas, the control unit initiates a carbonation cycle

15 for the agitator means 170 by outputting a signal to
the motor thereof for the required finite duration.
after this period, the control unit sends a signal to
solenoid S2 whereby a charge of redundant carbonation
gas from the reservoirs 40a to d is allowed to pass

20 through the pressure relief wvalve V3 through the
selection mechanism 50 assaciated with the chosen
selection button 18 and to the dispensing mechanism 20
whereby a metered quantity of concentrate is dispensed
through the outlet 82 of Figure 2. In timed

25 relationship thereto the jyalve V4 is opened so that

the carbonated water flows from the carbonation
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chamber into the glass 22. It will be seen that in
this embodimaht, the solenoid S2 is the means by which:
the dispensing of both concentrate and carbonated
water is effected in timed relationship. Prior to the
dispensing of the carbonated water, the control unit
opens the solencid S1 so that the redundant gas ia the
head space of the carbonation chamber 26 (Figure 2) is

used to charge the reservoirs 40a to 40d.
Disposable Syrup Dispenser

Modified forms of syrup dispenser, which are low-cost
and disposable after use, are illustrated in figures
18 to 28. These may be employed instead of the units

shown in ?igs. 4 and 5.

Figs. 18 to 25 show a concentrate supply device 2°
comprising a concentrate container ¢°, such as a
liquid tight box, and a concentrate dispensing unit 6°
which is secured to the container 4° and is for
dispensing concentrate therefrom in metered
quantities. Initially, the containexr 4' is filled
with 1liquid concentrate 8*' to be dispensed although

each of Figs. 18 to 21 show that the container 4' has

already been partly emptied.:
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- 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
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 wupper wall 12, A
flexible plastics diaphragm 24' of relatively f£flimsy
material is provided in Ehe unit 6'. The diaphragm
24*, as best seen in Fig. 23, is of bag-like
construction and is of a size and shape such that, as
shown in Fig. 19, it may conform to the interior of
the walls 10' and 18'. The dlaphragm 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 is secured as by
walding to the portion of the walllla"surrounding the
apexture 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°' which may be closed
by a one;yay valve 36' and the chamber 32° may receive

pressurised gas from a gas supply (not shown) through

be



15 chain dotted line position shown in Fig. 7 and the liquid
| eaving the chanber 32 will pass through the relatively small apertures
defined by the channel s 52
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a nipple 38' into which the end of a gas supply pipe
40' (corresponding to pipe 44 of Fig. 2) may be
inserted. Preferably, thé wall 12*, flanges 16°* and
stem 22°' are formed as a first unitary plastics
5 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.

10 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
container 4' through a passage 44' which may be closed
by a one-way valve 46°.

15
A circumferential channel 48°' is provided on the
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

20 48* and normally contacts the stem 20°‘ at a point 50°
therein to form a seal. Four axial channels 52°'
extend 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

25 full line position shown in Fig. 19 in which a seal

is formed at point 50°* to the chain dotted line



and the edge of the wall 18 around the opening 20, as indicated by arrows
80 in Fig. 7. |If the pressure is 20 sonmewhat | ower than that

necessary to achieve this
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position 54' shown in Fig. 19 in which the seal at
point 50' is broken and contact is made with the stem
at point S56' adjacent the uppér end -of the channel
52°*. The resilience of the wall 18' is sufficient to

S permit_ the lower part of stem 22' to be pushed through

the aperture 20°' during assembly.

The valve 36' is made of a unitary moulding of
synthetic plastics material and comprises a ball 60°
10 forming a valve head, a ligément 62' extending through
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 1ligament 62' is sufficiently flexible to
15 enable it to 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
20 . comprises a héad 70*, 1ligament 72' and cross-bar

74..

The device illustrated in Figs. 18 to 25 will normally
be supplied to customers with the container 4°' filled
2&; with concentrate and the metering unit 6°' empty. A

cap 76' shown in broken lines in Fig. 18 only is



condi tion, contact will not be made at poi nt 56 between wall 18 and
stem?22 and as a result, the outflow of liquid wll not be
constricted by the
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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 nippié 38'. 1In order to use
the device, the customer removes the cap 76' and
5 inserts the device into a carbonating apparatus, not
described herein in detail, which is designed for
receiving the device 2'. The device 2' is imnserxted in
3 the carbonating apparatus In the “inverted® position
illustrated in Figs.19 to 21 and the pipe 40°, which
10 is part of the carbonation 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 interiaor of the container 4°' into the
15 chamber 30°', the valve 36" opening for this purpose
as shown in Fig. 18. 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 act1n§ on valve head 70°' will
20 - cause the valve 4§' tao open tp permit air to bubble up
through the liquid in contaiﬂer.4' as indicated at 78°
in Fiq.18. 0Of 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 through the.

25 passage 34' into the container 4' as liquid enters the?
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chamber 30°‘, in which the case the opening of the

valve 46' may be delayed.

As shown in Fig. 19, after the chamber 30°' has been
filed with liquid concentrate from the container 4°,
valve 46' closes. The unit 6°' now contains a metered
quantity of liquid to be dispensed. As showi in Fig.
20, this metered quantity of liquid may be dispensed
from the unit 6‘' by permitting gas pressure to enter
chamber 32' through pipe 40°‘. The admission of such
gas is preferably controlled by a contrel and timing
system (not shown) of the carbonation apparatus (not
shown) with which the device 2° is used, such as
that previously described. As the pressure in chamber
32' increases, the resulfing tendency of the liquid
in chamber 30' to be forced upwardly through the
passage 34°*' causes the valve 36° to close {Fig. 20).
This pressure also causes wall 18' to flex downwardly
as shown in fig. 20 and in broken lines in Fig. 24,
thus allowing liquid in the chamber 30* to Dbe
discharged therefrom throﬁgh the opening 20'in the
wall 18°'. If the pressure in chamber 32 is
sufficiently high, the wall 18' will be bent to the
chain dotted line position shown in Fig. 24 and the
liquid 1leaving the chamber 32°' will pass through the

relatively small apertures defined by the channels 52°
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and the edge of the wall 18°' around the opening 20°,
as indicated by arrows 80° in Fig. 24. If the
pressure 1is somewhat lowé£ than that necessary to
achieve this condition, contact will not be made at

S poini .56' Dbetween 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° méy be reduced.

10 |
The pressure in chamber 32' is retained long enough to
substantially empty the chamber 30° ~of liquid, at
which point, as shown in Fig. 21, the diaphragm 24°
has reduced the volume of chamber 30’ to near to zero.
15 Thereafter, the pressure in chamber 32*' may be
released and chamber 30' will again £ill  with

concentrate as shown in Figs. 18 and 20;

The embodiment shown in Figs. 27 to 28 is the same as
20 that of Figs. 18 to 25 except that the lower wall 1BA°’

" of unit 6' is substantially rigid and, instead, the
upper wall 12A* is resiliently flexible and is thus
somewhat thinnér than the wall 12'. Fig. 26 shows the "
chamber filled with liquid 30° to be dispensed and

25 Fig. 25 shows the dispensing Qperation with the

chamber 32‘' pressurised. Aas can be seen, the wall
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12A°* flexes 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 apérture 20'. The distance through which
the stem 20' moves upwardly relative to the wall 18°
depends upon the 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 $2°' whereas 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 pbssible.within the scope of
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

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
containing the liquid since this collapses under -

atmospheric pressure as liquid is withdrawn.

substantially
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The invention provides a  highly advantageous and
inexpensive device for dispensing céncentrate which
may be made sufficiently cheaély to - be disposed of
after the liquid in the container with thch it is

used has been consumed.

Pigs. 18 to 25 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
dispensing concentrate therefrom in métered
quantities. Initially, the container .4' is filled
with liquid concentrate 8' to be dispensed although
each of Figs. 18 to 21 show that the container 4°* has

already been partly emptied.

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
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-ségtion,‘ carried by the wupper wall 12°. A

flexible.plastics diaphragm 24°' of relatively flimsy
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material is provided in ~he unit 6'. The diaphragm
24*, as best seen in Fig. 23, is of bag-like
construction and is of a size and shape.such that, as
shown in Fig. 19, it may conform to the interior of
the walls 10°' and 18'. The 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 is secured as by
welding to the portion of the wall 18' surrounding the
aperture 20'. The diaphragm 2¢° accordingly divides
the interior of the unit 6' into two chambers 30°* and

32'. The chamber 30‘' communicates with the interior

of vessel &° through a passage 34°' which may be closed

by a oneéway valve 36° and the chamber 32°' may receive
prassurised 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 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.

The stem 22' is hollow to define a passage 42' which,



of unit 6 is substantially rigid and, I nst ead, the 15 upper wall
12A is resiliently flexible and is thus sonemhat t hi nner than the wall
12. Fig. 9 shows the
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at its lower end communicates with atmosphere, and
its upper end may communicate with the interior of the
container 4' through a passage 44' which may be closed

by a one-way valve 46°.

A circumferential channel 48*‘ is provided on the
outgide 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
10 48B* and normally contacts the stem 20° at a point 50°
therein to form a seal. Four: axial channels 52'
extend 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
15 full line position shown in Fig. 19 in which a seal
is formed -at point S50' to the chain dotted line
position S4' shown in Fig. 19 in which the seal at
point SO'His broken and contact is made with the stem
at point 56' adjacent the upper end of the channel
20 52°*. The resilience of the wall 18' is sufficient to
permit the lower part of stem 22° to be pushed through

the aperture 20' during assembly.

The wvalve 36' is made of a unitary moulding of
225 synthetic plastics material and comprises a ball 60

forming a valve head, a ligament §2' extending through



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

- 94 -
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 thae downwardé movement of the head
60°. The ligament 62' is sufficlently flexible to

S enable it to be bent so that the.cross-bar 64' extends
generally parallel toc 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

10 comprises a head 70', ligament 72*' and cross-bar

74°.

The device illustrated in Figs. 18 to 25 will normally
be supplied to customers with the container 4' filled
15 with concentrate and the metering unit 6' empty. A
cap 76' shown in broken lines in Fig. 18 only is
?;eferably included and is attached to the unit 6° by
a breakable seal (not shown) and covers the Iower end
of the stem 22' and the'nipple 38°. 1In order to use
20 the device, the customer removes the cap 76°' and
inserts the device into a carbonating apparatus, not .
described hérein in detail, which is designéd for
receiving the device 2*'. The device 2' is inserted in
the éarbonating apparatus in the "inverted” po;ition

25 illustrated in Figs.19 to 21 and the pipe 40°, which

is part of the carbonration apparatus, is inserted



20 upwardly to draw the stem 20 upwardly with respect to the aperture
20 in wall 18A, thus permtting liquid to be discharged fromthe chanber 30
t hrough aperture
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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 4°' into the
5 chamber 30°, the valve 36' opening for this purpose
as shown in Fig. 18. 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° will
10 cause the valve 46' to open to permit air to bubble up
through the liquid in container 4* as indicated at 78’
in Fig.18. 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 through the
15 passage 34° into the container 4' as liquid enters the
chamber 30', in which the cése the opening of the

valve 46' may be delayed.

As shown in Fig. 19, after the chamber 30' has been
20 filed with liquid concentrate from the container 4°,
valve 46' closes. The uniCKS' now contains a metered
quantity of liquid to be dispensed. As shown in Fig.
20, this metered quantity af liquid may be dispeuased
from the unit 6° by permitting gas pressure to enter
25 chamber 32°* through pipe 40'. The admission of such

gas is preferably controlled by a control and timing



20. The distance through which the stem 20 noves upwardly relative to the
wal | 18 depends upon the
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system (not shown) of the carbonation apparatus (not

shown) with which the device 2°' 1is used. Such a

system 1is described in our Eo—pending UK application

no. 8914420.8. As the pressure in chamber 32-

5 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. 20). This
pressure als& causes wall 18° to flex downwardly as

shown in fig. 20 and in broken lines in Fig. 24, thus

10 allowing liquid in the chamber 30' to be discharged
therefrom through the opening 20'in the wall 18°. 1If

the pressure in chamber 32° is sufficiently high, the

wall .18( will be bent to the chain dotted line
position shown in Fig. 24 and the liquid leaving the

15 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. 24. If the pressure is somewhat

lower than that necessary to achieve this condition,

20 contact will not be made at point S6' 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*' wmay be

25 ~ reduced.
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The pressure in chamber 32°' is retained long enough to
substantially empty the chamber 30' of 1liquid, at
which point, as shown in.Piq. 21, ‘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 £ill with

concentrate as shown in Figs. 18 and 20;

The embodiment shown in Figs. 27 to 28 is the same as
that of Figs. 18 to 25 except that the lower wall 18A°
of unit 6' 1is substantially gigid and, instead, the
upper wall 12A° is resiliently flexible and is thus
somevwhat thinner than the wéll iﬁl. Fig. 26 shows the
chamber filied with liquid 30' to be dispensed and
Fig. 25 shows the dispénsing operation with the
chamber 32' pressurised. as can be seen, the wall
128+ flexes 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 pressure in the dhamber 32* so that,
when the pressure is high,athe liquid i% constrained
to flow through the restricted area defined by the
edge of the wall 18A' around the aperture 20' and the

channels 52' whereas lower pressures cause the stem



pressure in the chamber 32 so t hat, when the pressure is high, the liquid
Is constrained to flow through the restricted area defined by the edge of
the wall 18A
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20° to assume intermediate position at which the area

available for the ocutflow of liquid is greater.

Various modifications are possible within the scope of
5 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 1liquid
leaves (this provision being the valve 46' in the
10 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 coilapsible bag
located in a box. In this case, dispensing can be
achieved without the need for air to enter the bag
15 containing the 1liquid since this collapses under

atmospheric pressure as liquid is withdrawn.

The invention provides a. highly advantégeous and
inexpensive device for dispensing concentrate which
20 may be made sufficiently cheaply to be disposed of
after the liquid in the container with which it is

used has been consumed.

Figs. 18 to 25 show a concentrate supply device 2°*
25 comprising a concentrate container 4¢', such as a

liquid tight box, and a concentrate dispensing unit 6°



around the aperture 20 and the channels 52 whereas 5 | ower pressures
cause t he stem 20 to assune internediate position at which the area
avai l abl e for
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which is secured to the containz2r ¢' and is for
dispensing concentrate therefrom in metered
quantities. Inmnitially, the éontainer 4* is filled
with liquid concentrate §°' to be dispensed although

S each of Figs. 18 to 21 show that the container 4°' has

already been partly emptied.

The dispensing unit G"comprises a cylindrical side
wall 10' which is secured, as by welding, to a disc
10 shaped upper wall 12°' having an outwardly extending
flange 14' by which the unit 6 is secured, again Es by
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°
ilS through which projects a stem 22°', of circular
cross-section, carried by the upper wall 12'. A
flexible plastics diaphragm 24' of relatively flimsy
material is provided in the unit 6°‘. The diaphraém
24', as best seen in Fig. 23, is of bag-like
20 construction and is of a sizé and shape such that, as
shown in Fig. is, it may conform to the interior of
the walls 10‘ and 18°‘. The diaphragm is open at its
upper end and the upper edge 26 ﬁhereof is secured
between the walls 10' and 12°'. The diaphragm 24' has
25 an opening 28* at its lower end and the perimeter of

the opening 28* of the diaphragm is secured as by



the outflow of liquid is greater. Various nodifications are possible within
the scope of 10 the invention. For exanple, although it has been
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welding to the portion of the wall 18° surrounding the
aperture 20°. The diaphragm 24' accordingly divides
the interior of the unit §° iﬁto two chambers 30' and
32'. The chamber 30' communicates with the interior
S of vessel 4° through a passage 34' 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
10 16* and stem 22' are 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

15 therebetween. .~

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
20 container 4' through a passage 44' which may be closed

by a one-way valve 46°'.

A circumferential channel 48° is provided on the
outside of stem 22°' at a position near but spaced from
25 the lower end. The size of the opening 20' in wall

18:'15 such that the wall 18*' extends into the channel



assuned that the container 4 is of relatively rigid material in the
illustrated enbodi nent s, thus requiring provision for air to enter as
the liquid
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48* and normally con:cacts the stem 20' at a point 50°
therein to form a seal. Four axial channels 52°
extend along the exterior of the portion of the stem
20' below the circumferential channel 50‘'. The wall
S 18 is_flexibly resilient so that it may bend from the
full line position shown in Fig. 19 in which a seal
is formed at point 50' to the chain dotted line
positibn 54* shown in Fig. 19 in which the seal at
point 50' is broken and contact is made with the stem
10 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 aperture 20' during asseﬁbly.

15 The wvalve 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
the passage 34' and a cross-bar 64' on the opposite
side of the passage 36°' to the head 60°' and acting as

20 a stop limiting the downwards movement of the head
60" . The 1ligament 62' is sufficiently flexible to
enable it to be bent so that the cross-bar 64°' extends
generally parallel tb the ligameht to enable the
ligament and cross-bar to be threaded through the

25 aperture 34' during manufacture. The construction of

the valve 46' is identical toc the valve 36* and thus
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containers in
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comprises a head 70°', ligament 72° and cross-bar

74°.

The device illustrated in Figs. 18 to 25 will normally

5 be supplied to customers with the container 4°' filled
with concentrate and the metering unit 6' empty. a

cap 76* shown in broken 1lines in Fig. 18 only is
preferably included and is attached to the unit 6° by

a breakable seal tnot shown) and covers the lower end

10 of the stem 22' and the nipple 38'. In order to use
the device, the customer removes the cap 76' and
inserts the device into a carbonating apparatus, not
described herein in detail, which is designed for
receiving ihe device 2'., The device 2° is inserted in

15 the carbonating apparatus in the *inverted" position
illustrated in Figs.19 to 21 and the pipe 40°, which

is part of the carbonation apparatus, is inéerted

into the nipple 38* and forms a gas tigﬁt- seal

3 therewith. At this point, the chamber 32' is not
20 pressurised and, as a result, liquid may flow under
gravity from the interior of the container 4' into the
chamber 30°, the valve 36 opening for this purpose

as shown in Pig. 18. As liquid leaves the interior of

the container 4°' and enters the chamber 30°‘, pressure

. 25 within the container 4* may reduce and as a result

atmospheric pressure acting on valve head 70° will
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cause the valve 46' to open to permit air to bubble up
through the liguid in container 4°' as indicated at 78°
in Fig.18. Of course, if the.chamber- 30 is filled
with air when t#e device is first used, the air in the
chamber 30°* wiil first. be transferred through the
passage 34' into the container 4' as liquid enters the
chamber 30*, in whiéh the case the opening of the

valve 46' may be delayed.

Ags shown in Fi§. 19, after the chamber 30' has been
filed 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.
20, this metered quantity of liquid may be dispensed
from the unit 6§‘' by permitting gas pressure to enter
chamber 32° thtough pipe 40°'. The admission of such
gas is preferably controlied by é control and timing
system (not shown) of the carbonation apparatus (not

shown) with which the device 2' is wused, such- as

that previously-described.

A

——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. 20). This
pressure also causes wall 18' to flex downwafdly as

shown in fig. 20 and in broken lines in Fig. 24, thus

t he



20 containing the liquid since this collapses under atnospheric
pressure as liquid is w thdrawn.
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allowing liquid in the chamber 30° to be discharged
fherefrom 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 chain dotted line
5 posit%on shown in Fig. 24 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 opgning 20*, as indicated by
arrows 80° in Fig. 24. If the pressure 1is somewhat
10 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 ligquid as a
15 result of pressure variations in chamber 32°*' may be

reduced.

The pressure in chamber 32' is retained long endﬁgh to
substantially empty the chamber 30' of 1liquid, at

20 which point, as shown in Fig. 21, the diaphragm 24°
has reduced the volume of chamber 30°' to near to zero.
Thereafter, the pressureﬂ in chamber 32*' may be
released and chamber 30° will again fill with
concentrate as shown in Figs. 18 and 20;

25

The embodiment shown in Figs. 27 to 28 is the same as
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that of Figs; 18 to 25 except that the lower wall 18A°
of unit 6*' is substantially rigid and, instead, the
upper wall 12a°* is resilientiy flexible and is thus
somewhat thinner than the wall 12'. Fig. 26 shows the
chamber filled with liquid 30' to be dispensed and
Fig. 25 shows the dispensing operation with the
chamber 32' pressurised. As can be seen, the wall
12a' flexes 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 pressure iﬁ 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' arcund the aperture 20' .and the
channels 52; whereas 1ower.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
the invention. For example, although it has been
dssumed that the container 4° is of relatively rigid
material in the  illustrated embodiments, thus
requiring provisioné?or air to enter as the liquid

leaves (this provision being the valve 46' in the



The invention provides a highly advantageous and i nexpensive device for
di spensi ng concentrate which my be nmade sufficiently cheaply to be

di sposed of

10
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embodiment shown in the drawings), the iavention 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
containing the 1liquid since this collapses under

atmospheric pressure as liquid is withdrawn.

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

used has been consumed.
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1. Carbonation apparatus for dispensing carbonated

- 107 -

CLAIMS:

drinks comprising a carbonation chamber, gas supply
5 means for supplying gas, at least one dispensing means
for dispensing a metered gquantity of concentrate for
flavouring carbonated water digspensed from said
carbonation chamber to provide a drink, said
dispensing means being charged with concentrate by
10 free flow, and means employing carbonation gas to
actuate said one dispensing means to dispense said
metered quantity of concentrate.
2. Apparatus as claimea in claim 1, further
15 comprising reservoir means for storing carbonation gas
from a head space of the carbonation chamber after
water carbonation, and valve means controlling the
flow of carbonation gas from said head space to said
reservoir means. |
20
3. Apparatus as claimed in claim 2, further
éomprislng an exhaust valve mechanism operable after
said reservoir means has been charged to divert the
flow of said carbonation gas leaving said head

25 space.
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4. Apparatus as claimed in claim 3, wherein said
exhaust valve mechanism comprises inlet passage means
communicating with said heéd space -and downstream of
said controlling valve means, first outlet passage
means for directing said flow of carbonation gas to

said reservoir means and second outlet passage means

for discharging said flow of said carbonation gas,

said exhaust valve mechanism being ogperable to divert
said flow bf carbonation gas from said first outlet
passage means to said second outlet passage means in
response to said reservoir means being charged with

carbonation gas.

5. Apparatus as claimed in claim ¢, wherein said
second outlet passage means passes said carbonation

gas to atmosphere.

6. Apparatus as claimed.in either claim 4 or claim 5,
wherein said exhaust valve mechanism comprises an
exhaust valve member displaceable by the pressure of
the carbonation gas thereby initially to direct said
carbonation gas to said reservoir means , said
displacement of said exhaust valve member being
maintained until a pressure differential across said

valve member is reduced such that the valve member
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returns to a position in which said carbonation gas is

directed to said second outlet passage means.

7. Apparatus as claimed in claim 6, wherein said
exhaust valve wmechanism comprises a housing in which
said valve member is displaceable by a pressure
differential created by said carbonation gas between a
first position in which it closes an inlet aperture
communicating with said inlet passage means and a
second position in which it closes said second outlet
passage means to permit said carbonation gas to flow

to said reservoir means.

8. Apparatus as c¢laimed in claim 7, wherein said
housing has a second inlet aperture communicating
between a chamber thereof and said inlet passage means
which establishes a said pressure differential when

the carbonation gas is supplied.

9. Apparatus as claimed in either claim 7 or claim 8,
wherein said valve member is mechanically biased to

occupy said first position.

10. Apparatus as claimed in claim 9, wherein said

mechanical bias is provided by spring means acting

‘between a collar on said valve member and a portion of



\\\
5 means (10, 12, 18; 12A, 18A) defini-hrg—a—hollow inter
fl exi bl e menber (24) di vi dl'ng the | nt erllgr] &%O 32) of t’f‘m,'t:mt"gﬁmﬂﬁ,#
first chamber (30) and a Has Beer ¢

LT —

- 110 -
said housing, said portion defining an opening of said

second outlet passage means.

11i. Carbonation apparatus for'dispensing carbonated
S drinks.arranged, constructed and adapted to operate
substantially as hereinbefore described with reference
to Figure 2 and including an exhaust valve mechanism
substantially as hereinbefore described with reference

to Figures 6A and 6B.

10
12. Apparatus as claimed in any one of claims 1 to-
11, wherein the dispensing mechanism comprises a
chamber for receiving concentrate by free flow through
an opening thereto, an inlet valve mechanism for

15 carbonation gas for actuating said dispensing
mechanism to dispense said quantity of concentrate,
and an outlet mechanism to permit said quanﬁity of
concentrate to be dispensed in response to pressure
exerted by said carbonation gas.

20
13. Apparatus as claimed in claim 12, wherein said
opening is defined by passage means for communicating
with a container for concentrate and valve means
controlling the flow of céncentrate through said

25 passage means, said valve means being operabie- to

close said passage means when said chamberi has
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received a measured quantity of concentrate thereby to
ensure, in use, that carbonation gas is prevented from

entering said concentrate container. -

S 14. Apparatus as claimed in claim 13, wherein said
valve means comprises a cage means associated with
said concentrate passage means, and ball means

displaceable therein.

10 15. Apparatus as claimed in any one of claims 12 to
14, wherein the inlet valve hechanism includes valve
means to prevent concentrate leaving said concentrated

chamber via an inlet for the carbonation gas.

15 16. Apparatus as claimed in any one of claims 12 to
15, wherein said outlet mechanism comprises an ocutlet
chamber for passing said concentrate to a dispensing
outlet under the control of a pressure actuated valve
membex displaceable by saié concentrate when said

20 concentrate is discharged by actuation of the

dispensing mechanism.

17. Apparatus as claimed in any one of claims 12 to
16, further comprising diaphragm means in said

25 concentrate chamber, said carbonation gas acting on
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said diaphragm means to expel said quantity of

concentrate.

18. Apparatus as claimed in claim 17, wherein said
5 diaphragm means is arranged to prevent communication

of carbonation gas through said outlet mechanism.

19. Apparatus as claimed in either claim 16 or claim
17, wherein the configuration of said diaphragm means
10 in a condition thereof in which the concentrate has
been expelled is determined by a depending member
depending from said opening for the supply of
concentrate, said depending member thereby determining

the guantity of concentrate dispensed.

- 15
20. Apparatus as claimed in claim 19, comprising a
plurality of said dispensing mechanisms eaéh'for a
particular concentrate, wherein the dimensions of the
depending members are selected in accordance with the
20 ratio of concentrate to carbonated water to be

dispensed, thereby providing the facility to vary said
ratio according to the flavour of drink to be
dispensed by any particular dispensing mechanism_as
determined by the concentrate which, in use, is to

25 communicate with said passagé_means;
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21. Apparatus as claimed in any one of claimu 12 to
20, wherein said inlet valve mechanism includes inlet
paséageway means adapted for-push-fit connection with
a charge line for carbonation gas.
22. Apparatus as claimed in claim 21, wherein said
passageway means has a blind bore at the end having
said push-fit comnection, radially extending passage
means for communicating gas to said passageway means
10 from said charge line, and sealing means on each side
of said radially extending passage means, said sealing
means thereby avoiding a tendency for the pressure of
said carbonation gas to displace said inlet passageway
means out of its push-fit connection with said charge

15 line.

23. Apparatus as claimed in any one of claims 17 to
22, vherein said diaphragm means is so arranged that
in a position thereof in which the concentrate chamber
20 - is charged, said diaphragm overlies an inlet opening
to said concentrate chamber from the inlet mechanism

for said carbonation gas.

24. Apparatus as claimed in any one of claims 17 to
425 23, wherein said diaphragm means is so arranged that

in a position thereof in which the concentrate chamber
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is discharged, said diaphragm overlies an outlet
opening to the outlet mechanism from the concentrate

chamber.

5. 25. Apparatus as claimed in claim 24 when dependent
from claim 19, wherein said outlet opening is so
arranged relative to said depending member that said
diaphragm §nly overlies -said outlet opening after
substantially all the concentrate has  been:

10 discharged.

26. Apparatus as claimed in any one of claims 1 to
25, further comprising relief valve means between the
or each said dispensing meané“and said carbonation gas
is employing means for enabling carbonation gas to be
exhausted to atmosphere or directed to said dispensing
means in dependence on the position af a valve member

thereof.

20 27. Apparatus as claimed in claim 26, wvherein said
dispensing means is operable to be exhausted to
atmosphere via said relief valve means prior to the

charging thereof with said quantity of concentrate.
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28. Apparatus as claimed in ary one of claims 1 to
27, wherein the flow of carbonation gas to said
concentrate dispensing meané is controlled by a
concentrate selection mechanism for selecting the

concentrate of that dispensing mechanism.

29. Apparatus as claimed in claim 28, wherein said
selection mechanism controls the flow of carbonation
gas from said carbonation gas employing means to said

dispensing means.

30. Apparatus as claimed in claim 29, wherein said
selecﬁion,mechanism is operable to allow carbonation
gas from said dispensing means to be exhausted to
atmosphere thereby to permit recharging of said

dispensing mechanism with concentrate.

31. Apparatus as claimed in claim 30, wherein said
selection mechanism is itself provided with a vent to

atmosphere for said carbonation gas.

32. Apparatus as claimed in claim 30 when dependent
from any one of claims 26 to 27, wherein said
selection mechanism communicates the carbonation gas

to be exhausted to said relief valve means.

ai d
on of
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33. Apparatus as claimed in any one of claims 28 to
32, wherein said selection mechanism includes means
for actuating said carbonatibn chamber to dispense

water from said carbonation chamber.

34. Apparatus as claimed in claim 28, wherein said
actuating means comprises switch means for energising

valve means associated with the carbonation chamber.

35. Apparatus as claimed in any one of claims 28 to
34, wherein said selection mechanism is operable to
cause the carbonation chamber to commence dispensing
carbonated water and the or sach selected dispensing
means to commence dispensing concentrate in timed

relationship.

36. Apparatus as claimed in any one of claims— 28 to
35, wherein said selection mechanism comprises a
manually actuable member which displaces first wmeans
in a first chamber communicating with a first charge
line for carbonation gas from a source .thereof, and
second means in a second chamber éommunicating with a
second charge linq for carbonation gas to said

dispensing means, said first means being operable to

- displace said second means thereby enabling
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communication between said first to said second charge

lines.

37. Apparatus as claimed in claim 36, wherein said
5 first means includes first cam means and said second
means is displaced by said cam means on forward
displacement of said manually actuable member, said
first means further comprising means for holding said
second means in a displaced position when said

10 manually actuable means is forwardly displaced.

38. Apparatus as claimed in claim 37, wherein said
- second means actuates switch means associated with a
control circuit for initiating a cycle of operations

15 for the dispensing of a carbonated drink.

39. Apparatus as claimed in claim 38, wherein said
second means is valve means in said second chamber,
said valve means comprising a depending spigot for

20 engagement with said first means, an upstanding member
for actuéting said switch means, and a valve member
for controlling communication of carbonation gas
between said first and second chambers of the
selection means.

25 '

L

'40. Apparatus as claimed in claim 39, wherein said
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first means comprises a displeceable cylinder defining
said cam means and said holding means, and a piston
member displaceable relative theretoc controlling a
cylinder passage through said displaceable cylinder
5 whereby éaid first chamber may be vented through said

cylinder passage.

-41. Apparatus as claimed in any one of claims 36 to
40, wherein said selection mechanism is adapted to
10 operate such that upon initial actuation thereof with
said manually actuable meﬁber displaced the chambers

of said selection mechanism are vented.

42. Apparatus as claimed in any one of claims 36 to
15 41, wherein said selection mechanism is adapted to
opérate such that following said initial actuation a
flow of carbonation gas passes through said first and
second chambers thexeof and the pressure of said
carbonation gas returns said manually actuable member

20 to its initial position.

43. Carbonation apparatus for dispensing carbonated
driaks comprising a carbonation chamber for ' the
carbopation of water with carbonation gas, water
25 supply means for filling said carbonation chamber with

water, a passage of said water from said water supply
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means to said carbonation chamber requiring the water
to pass through a space into which the water supply isl
discharged and from _whiéh. space the water may then
flow to said carbonation chamber whereby reverse flow
5 of carbonated water back into the water supply means

is prevented.

44. Apparatus as claimed in claim 43, wherein said
space is defined by a water-Sreak chamber having an
10 inlet from said water supply means and passage means
communicating with said carbonation chamber controlled

by valve means.

4S. Apparatus as claimed in claim 44, vherein said
15 valve means comprises a ball and cage arrangement
operable to close said passage means when the water
level has reached a predetermined level, the flow of

water depressing said ball which floats.

20 46. Apparatus as claimed in any one of claims 43 to
45, further including metering means for terminating
the flow of watei into said space when the water in
said carbonation chamber reaches a or the
predetermined level,.

25

47. Apparatus as claimed in claim 46, wherein said
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metering means is associated with switch means
operable in response to said water in said carbonation
chamber reaching said predetermined level to terminate

the supply of water to said space.

48. Apparatus as claimed in claim 46, wherein said
metering means includes float valve means which closes
when said water in said carbonation chamber reaches
said predetermined level.
10 |

49. Apparatus as claimed in claim 47, wherein said
metering - means includes float wvalve means which
actudtes said switch means when said water in said
carbonation chamber reaches said predetermined

15 level.

50. apparatus as claimed in any one of claims 43 to
43, wherein said water supply means includes
connection means for connection to a normally
20 continuous water supply, and comprising valve means to
control a water supply line from said connection means

to said space.

51. Apparatus as claimed in any one of claims 43 to
25 50, wherein water supplied by said water supplylméans'

is arranged to pass the water through refrigeration
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means whereby the water supplied to said space is

pre-cooled.

52. Apparatus as claimed in any one of claims 43 to
) S1, wherein said space is vented to atmosphere by

normally open vent means.

53. Apparatus as claimed in any one of claims 43 to
51, wherein said space is vented to atmosphere by wvent

10 means communicating with atmosphere.

54. Apparatus as claimed in any one of claims 43 to
33, wherein said water supply means includes
requlating means for regqulating the pressure of the

1s water supplied to said space.

SS. Apparatus as claimed in claim 54, wherein said
water pressure regulating means comprises a housing
defining a water chamber, an inlet and an outlet from

20 and to said chamber respectively, a regulator member
displaceable between said water inlet and said water
outlet in response to said water pressure thereby to
adjust the flow of water in accordance with the
pressure of the water eﬁtering said inlet.

25 |

56, Apparatus as claimed in claim 55, 'wherein said
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requlator member is displaceably arranged in an inlet
passageway communicating with said water inlet and

provided with a passage therethrough for water.

5 57. Apparatus as claimed in claim 56, whereia said
passage comprises an axially extending passage through
said regulator member from the end thefeof disposed
nearest to the water inlet and terminating before the
end thereof disposed nearest to the ountlet, and said

10 passage further comprises a radially extendihg

passage opening to said watef chamber.

58. Apparatué as claimed in either of claims 55 ox
56, wherein said requlator member is mechanically

15 biased in a direction away from said water outlet.

S9. Apparatus as claimed in claim 58, wherein said
regulator member is biased by spring means acting
between said regulator member aand said housing.
20

60. Apparatus as claimed in claim 59, wherein said
regulator member is biased by spring means in a
direction away from said water outlet, one end of said
regulator member being adapted to receive one ena of

25 said spring means.
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61. A changeover mechanism for changing gas supplies

for use with a gas supply arrangement comprising:-

a first coupling means having a first gas flow control
means associated therewith and adapted for connection

to a first gas supply;

a first actuating member operable to permit gas flow

through said first gas flow control means; and

a second coupling means having a second gas flow
control means associated therewith and adapted for

connection to a second gas supply;

a second gas actuating member operable to permit gas

flow through said second gas flow control means;
wherein said changeover mechanism comprises:-

changeover means adapted to ;perate in one or other of
two conditions thereaf whereby in one of said
conditions said changeover means repeatedly actuates
one of said first and second gas actuating members and
whereby in the other of said conditions said
changeover means repeatedly actuates the other of said

first and second gas actuating members;
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said changeover means being édapted to switch from one
to the other of said conditions following detection
that the gas supply associated with the actuating

member last actuated has reached low pressure.

62. A changeover mechanism as claimed in claim 61,
wherein said changeover means comprises a transfer
member carry;ng a toggle member, the transfer member
being displaceable to cause the toggle member to
10 actuate one of said actuating members, the orientation
of the toggle member at a rest position of the
transfer member determining the current 6perating
condition of the changeover. means, and means for
chénging the orientaﬁion of the toggle member in
15 response to said .detection that the gas . supply
associated with the actuating means last actuated has

reached low pressure.

63. A changeover mechanism as claimed in claim 62,
20 wherein on each actuation of the gas supply said
transfer member executes a first movement in one
direction thereby causing a said actuating member to
be displaced in the sense required to permit its
respective gas control means to open and a second
25 movemedg, in an opposite direction thereby causing  the

said actuating member to be displaced in the sense
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required to perﬁit its respective gas control means.to
close, each change in orientation of the toggle member
occurring during said second‘movement in response to a
change of status of said changing means.
35
64. A changeover mechanism as claimed in claim 63,
wherein at the completion of the second movement of
the transfer member the toggle member returns to the
orientation which it occuﬁied at the commencement of
10 the first movement of the toggle member when said

changing means iS'inoperatiﬁe.

65. | A changeover mechanism as claimed in claim 64,
- wherein said toggle member co-operates with quide
15 means during said first movement of said transfer
member, said guide means defining two distinc; quide
paths, each said guide path being associated with a
respective one of said two conditioné of the
changeover means.
20
66. A changecver mechanism as claimed in any one of
claims 62 to 65, comprising a pair of toggle means
each associated with a respective one 6f said tﬁo
conditions of the changeover means, said toggle member
25 encountering a said toggle means on a said first

movement of the transfer member thereby causing said
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toggle member to initiate a change in orientation
thereof, said changeover means comprising displaceable
means whose movement is contfolled in dependence upon
said aforesaid detection whereby in the absence of
5 said detection and basfore substantial displacement of
the transfer member in said second movement, said
displaceable means is so positioned that the togqgle
member is returned to 1its orientation at the
commencement of said first movement whereas upon said
10 detaction said displaceable means is rendered
inoperative and the change of' orientation of the
toggle member initiated by said toggle means results
in said toggle member having changed its orientation
at the completion of - said second movement of the

15 transfer member.

67. A changeover mechanism as claimed in claim 66,
further comprising a biésing member actuable between a
first state in which it 'biases said toggle member
20 towards one said guide path and a second state in
which it biases said toggle member towards said other

quide path.

68. A changeover mechanism as claimed in claim 67,
25 = .wherein contact of the toggle member with said toggle

means causes sald biasing member to change state and
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contact of said toggle member with said displaceable
means causes said biasing member to return to its

original state.

69. A changeover mechanism as claimed in any one of
claims 62 to 67, wherein the changeover means further
comprises actuator means to determine the position of
said displaceable means, said actuator means being
responsive to a pressure signal indicating sufficient
gas pressure in the 1ast? actuated gas supply to
position said displaceable means to return said toggle
memgéfito its orientation at the commencement of the
last executed (first movement of the transfer member
whereas said actuator means is inoperable in the
absence of such a pressure signal such that the

displaceable means is inoperative as aforesaid.

70. A changeover mechanism as claimed in claim 69,
wherein said displaceable means comprises a pair of
actuatqr pins, one of said pins associated with each
said condition of the changeover means, a toggle
mechanism to reciprocate the actuator pins, actuator
means to reciprocate the toggle mechanism, said
actuator means belng responsive to a pressure signal
from a shuttle valve, the position of the shuttle

valve being dependent on which of said gas supplies is

_—
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in use and switching in response to a low condition

occurring in the last actuated gas supply.

71. Carbonation apparatus for drinks comprising a

carbonation chamber for dispensing carbonated water

"and agitating means for carbonating, means for

determining the carbonation period during which the
agitating wmeans is operational in a single carbonation
cycle, concentrate being  mixed with the carbonated
water in the dispensed drink, means for varying the
carbonation period in dependence upon an

identification of the concentrate to be dispensed.

72. Aapparatus as claimed in claim 71, comprising. a
compartment for a concentrate container, said
compartment having sensing means for identifying the
concentrate in said compartment in accordauce-with an
indication means associated with a said container
(when present), said sensing means providing said

identification.

73. Apparatus as claimed in claim 72, wherein the
éensing means is located in a specific position so as
to receive a signal from a container only if that
container requires the carbonation period associated

with that sensing means.
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74. Apparatus as claimed in claim 73, wherein a
plurality of sensing means are arranged in said
compartment, each sensing meaﬁs being positioned to
receive a respective signal, whereby different levels
5 of carbonation are assigned to the different sensing

means.

75. Apparatus as claimed in claim 72, wherein the
sensing means is capable of outputting a plurality of
10 signals, each signal being assigned to a different

carbonation period.

76. Carbonation apparatus for dispensing flavoured
drinks comprising a carbonation chamber surrounded by
15 a cooling jacket for the passage therethrough of a
cooling medium, a compartment juxtaposed said .cooling
jacket for a container of concentrate, wherein both
cooling of the carbonation chamber and cooling of the
concentrate container is achieved by thermal transfer

20 - to said cooling medium.

77. Apparatus as claimed in claim 76, wherein said
compartment iIs adapted to locate a concentrate
container in juxtaposed relationship with said cooling

25 jacket.
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78. Carbonation dispensing apparatus comprising means
for supplying concentrate from a supply thereof to a
metering chamber in a first étep so that the chamber
contains a metered quantity of said concentrate; and
S means for applying gas pressure to said chamber in a
second step to discharge said metered quantity of

concentrate therefrom.

79. Apparatus according to claim 78, wherein said
10 supply of concentrate is mounted such that conceantrate
is transferred therefrom to said:metering chamber in

said first step under gravity.

80. Apparatus according to claim 79, including a
15 non-return valve positioned between said metering
chamber and said supply so as to permit concentrate to
move from the supply to the metering chamber biut to
inhibit return of concentrate from the metering
chamber to the supply when gas pressure is applied to
20 the metering chamber; and a discharge valve which is
biased to a closed position but opens in response to

application of said pressure to said metering

chamber.
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8l. Apparatus for producing drinks comprising water
supply means, a container for receiving water from
said supply means and valve ﬁeans through whichi said
supply means suppliés water to said cohtainér, said
S supply means comprising an element -arranged to
discharge water at a position spaced from said valve
means so as to provide a water break, said wvalve
means being arranged to be held open by'the action of
water discharged from said element whilst said chamber

10 is being filled with said water.

82. Apparatus for producing carbonated flavoured
drinks comprising means for carbonating water, means
for supplying concentrate to said water from a
15 container of concentrate, and control means responsive
to an identifying means indicative of the type of
concentrate ih said container to adjust the degree to
vhich said water is carbonated in dependence upon the

type of concentrate supplied.

20
83. Apparatus for producing carbonated flavoured
drinks comprising a carbonation chamber, means for
carbonating water in said chamber, concentrate. supply
'mgans for supplying concentrate for flavouring the
25 carbonated water and a épélanﬁ container arranged so

that c¢oolant therein receives heat both from said



arranged general ly opposite each other. 15 7. Apparatus according to_any
— %7

preceding claimin

10

15

20

25

AL

- 132 -
carbonation chamber and from said concentrate supply

means.

84. Apparatus for supply gés from first and second
pressurised containers thereof, comprising an actuator
moveable in an actuation cycle to cause gas to be
suﬁplied from one of said containers; a change-over
element associated with said actuator and moveable
between a first position in which said change-over
element is ingperative and a second position in which
said change-over element causes said actuator to
change, during a said actuation cycle, between a first
condition and second conéition, which conditions
determine the container from which gas will be
supplied in the next actuation cycle, and means for
moving said element from one of said positiions to the
other dependent upon the gas pressure in the cﬁntainér

from which gas is supplied in a given said cycle.

85. A deviﬁe .for discharging liquid comprising a
housing defining a metering chamber for receiving the
liquid, at least a portion of said housing being
distortable by gas pressure for discharging liquid
from the housing, and means for applying gas pressure

to the housing to effect said distortion.
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86. A device according to claim 85, in combination
with a container of liguid, said device being attached
to said container for diséhgrging metered quantities
of the liquid therxein.
87. A concentrate container for containing flavoured
concentrate for a carbonated drink, metering device
mounted on said container and adapted for discharging
concentrate therefrom in metered quantities, first
10 valve means betﬁeen the metering chamber and the
concentrate container for permitting concentrate to
flow_from the container into the metering chamber
under gravity when the container is orientated with
the metering chamber below the container, and a second
15 valve means arranged to open when the first valve
means is open to permit air to enter the container and
rise through the concentrate therein as concentrate
leaves the container and enters the metering
chamber.
20
88. A valve comprising a valve seat defining a
paésage through which fluid may flow, a valve head
engageable with said seat . to close the passage and-
movab;g away from the seat to open the passage, a
25 liqameét cohnected to the valve head and extending

through=the passage, and a transversely’ extending stop



20 respective opposite ends of said generally cyI:ndrlcaf—hoffomrrnterror-
arranged 1o substancrally e S e IR DA

- 134 -
element attached to the ligament at the opposite side
of the passage to the valve head for engaging an
abutment surface to limit tﬁe distance through which
the valve head may move away from the valve seat.
5 Preferably, the valve head, ligament and stop member
are integrally ~moulded from synthetic plastics

material.

89. A con;entrate dispensing device for dispensing
10 concentrate in response to application of gas pressurxe
thereto, the device comprising outlet means which
provides a relatively large outlet when the applied
gas pressure is relétively small and a relatively
smaller outlet when the gas pressure is relatively

1S large.
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Abstract

APPARATUS FOR MAKING OR DISPENSING DRINKS

Apparatus for producing carbonation flavoured drinks
5 has a number of features. Water introduced to a water
break from the mains supply holds a value open whilst
the carbonation chamber is being filled. A
concentrate. supply includes a metering chamber into
which concentrate flows under gravity and from which
10 concentrate is discharged by gas pressure. The
concentrate containers include:'means to indicate the
type of concentrate therein and the degree of
carbonation - of water is céntrolled by detecting this
indication. Change-over from one gas supply bottle to
15 another 1is achieved utilising the pressure of the gas
in the bottle to displace an element which effects the
change-over. Concentrate .in suppiy containers thereof

is cooled by coolant used from cooling the carbonation

chamber.

{(figure 1)
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connected to the second portion (12,12A) of the waII neans and extendl ng
axially through the hollow interior (30, 32). This Sheet Has
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5 9. Apparatus according to any preceding claimin which the second
portion (12;12A) of the wall neans al so
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neans, and a second portion (28) of the flexible menber (24) is sealed to
the first portion (18;18A) of the wall neans around+he—peLLphiu t he
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15 10. Apparatus according to any preceding claimin conbination
with a container cont ai ni ng |l iquid concentrate (4) in fluid
communi cation with said inlet
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val ve neans (36) for providing liquid concentrate therethrough. 20
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11. Apparatus according to claim10 in which said valve head (22) further
conprises an air inlet passage (42) in communication with the exterior of

sai d housi ng
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and the interior of said container containing liquid 25 concentrate (4)
for permtting the flow of gas therethrough into said container (4),
and including an
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inlet valve (46) arranged for closing the air inlet

air
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18 passage (42) to resist the flow of concentrate from said
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12. Apparatus according to claim7 in which

contai ner (4) therethrough.

said gas inlet neans is arranged in the first portion 18; 18a of
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APPARATUS FOR MAKING OR DISPENSING DRINKS

The present invention relates to a device for

discharging metered quantites of liquid concentrate
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; inleﬁ valve means in the communication
with the first chamber for permitting the flow of
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
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

means.

US 4334640 (van Overbruggen et al) discloses a device
as déscribed above in which the outlet valve means is

provided by a tubular portion having a central bore in
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communication with a plurality of radial bores
providing fluid communication between the chamber of
the device which may contain concentrate and the
éxterior of the device. A thin resilient piece of
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
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.

If the outlet wvalve 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
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 1likely to leak out under the

s
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static pressure of the concentrate in the dispensing

tube.

The object of the present invention is, at least in
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

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
being resiliently biased fo 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.

Embodiments of the invention will now be described, by

way  of example only, - with -reference to the

accompanying drawings, in which:-

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

conditions;

Fig. 5 1is a cross-section on the line V-V shown in

Fig. 1;

Fig. 6 is a perspective view, partly cut-away, of a

part of the device of Figs. 1.to 5;

Fig. 7 1is an enlarged section through part of the

device shown in Figs. 1 to 4;

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

invention; and

Fig. 11 is an enlarged sectional view through part of

the device shown in Figs. 9 and 10.

PRBRS
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Figs. 1 to 8 show a concentrate supply device 2
comprising a concentrate container 4, such as a
liguid tight box, and a concentrate dispensing unit 6
which 1is secured to the container 4, and is for
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.

The dispensing unit 6 ' comprises a cylindrical side
wall 10 which 1is 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
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
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
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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
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 wunit 6 into
two. chambers 30 and 32. The chamber 30 communicates
with the interior of vessel 4 through a passage 34
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 i6 and stem 22 are
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.

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

AME'NEEBN " SHEET -j]
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container 4 through a passage 44 which may be closed

by a one-way .valve 46.

A circumferential channel 48 is provided on the
outside of stem 22 at a position near but spaced from
the lowexr 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
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 1line position
54 shown in Fig. 7 in which the seal at point 50 is
broken and contact is made with the stém at point 56
adjacent _the upper end of  the channel 52. The
resilience of the wall 18 is sufficieni to pe;mit the
lower part of stem 22 to be pushed through the

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

ﬂ AMENDED SHEET |
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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 suffiéiently flexible to enable it to
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 valvé‘ 46
is identical to the valve .36 and thus comprises a head

70, ligament 72 and cross-bar 74.

The device illustrated in Figs. 1 to 8 will normally
be suppliéd to customers with the c?ntainer 4 filled
with concentrate and the metering unit 6 empty. A cap
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 oxrder to use the device,
the customer removes the cap 76 and inserts the device
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 "Enverted" position illustrated in Figs. 1 to 4
and the pipe 40, which is part of the carbonation o
REPLACEMENT SHEET
08 NOv 1997
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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
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

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 wused,
the air in the chamber 30 will first be transferred
through the passage 34 into the container 4 as iiquid
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
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 ma& be dispensed

from the unit 6 by permitting gas pressure to enter

TEPLACEMENT SHEET|
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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

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
as shown in Fig. 3 and in broken lines in .Fig. 74
thus allowing ligquid in the chamber 30 to be
discharged therefrom through the- eopening. 20 in the
wall 18. If the pressure in chamber 32 is
sufficiently high, the wall 18 wili be bent to the
chain dotted 1line position shown in Fig. 7 and the
liguid 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 oéening 20, as
indicated by arrows 80 in Fig. 7. If the pressure is
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 ligquid will not be constricted by the

channels 52. 1In this way, variations in the rate of

v-
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outflow of 1liquid as a result of pressure variations

in chamber 32 may-be reduced.

The pressure in chamber 32 is retained long enough to
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

concentrate as shown in Figs. 1 and 2;

The embodiment shown in Figs. 9 to 11 is the same as
that of PFigs. 1 to 8 except that the lower wall 18A
of unit 6 is Substantially rigid and, instead, the
upper wall 12A is resiliently flexible and is thus
somewhat thinner than the wall 12. Fig. 92 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
upwardly to draw tﬁe 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

REPLACEMENT SHEET
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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
lower pressufes 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
the invention. For example, although it has been
assumed that the container 4 is of relatively rigid
material in the illustrated -émbodiments, thus
requiring - provision for air to enter as the liquid
leaves (this provision being the .valve 46 in the
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
containing the 1liquid since this collapses under

atmospheric pressure as liquid is withdrawn.
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The invention provides a highly advantageous and
inexpensive device for dispensing concentrate which
may be made sufficiently cheaply to be disposed of
after the 1liquid in the container with which it is

used has been consumed.
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A
CLAIMS L :

1. A device (2) for discharging metered quantities
of liquid concentrate comprising a housing having wall
means (16, 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-
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
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)
through said outlet valve means (20, 22); characterised
in that said outlet valve means (20, 22) comprises an
opening (20) in a fixrst 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
portions (18, 12;18A, 12A) of said wall means being

relatively movable for effecting relative movement

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

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
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
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
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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).

S. Apparatus according to claim 4 in which, in the
absence of said pressurisation, the valve head (22) is
biased into engagement with thé'valve-opening (20) by the
resilience of the second portion (12;12A) of the wall to

close the outlet valve means (20,22).

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 othér.

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
respective opposite ends of said generally cylindrical

hollow interioxr - (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

pressurized.

8. Apparatus according to any preceding claim in
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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).

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
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).

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

therxethrough.

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 interxrior of said container containing liquid
concentrate (4) for perﬁitting the flow of gas
therethrough into said container (4), and including an

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

![_:AMENDED SHEET
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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.
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