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(57) Abstract

An apparatus for supplying gas to a liquid in a
container (2) having a gas pipe (6) discharging there-
into, the apparatus being particularly intended for
preparing aerated beverages. The container com-
prises an orifice (8) for introducing liquid into the
container, an orifice (19) for emptying liquid there-
from, and a gas-venting orifice (13). The emptying
orifice (19) which preferably is located in the lower
part of the container (2) is provided with a valve (20)
which can only be opened when the pressure in the
container falls beneath a given value. Suitably the
valve is automatically opened by a spring force im-
mediately the pressure falls beneath said given value.

(54) Title: AN ARRANGEMENT FOR SUPPLYING GAS TO A LIQUID IN A CONTAINER THEREFOR
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AN ARRANGEMENT FOR SUPPLYING GAS TOC A
LIQUID IN A CONTAINER THEREFOR

Technical field
The present invention relates to an arrangement for

supplying gas to a licuid in a container having a gas
conduit dlscharglng thereinto, particularly for preparing
aerated beverages. The container includes an orifice
through which liguid is introduced into the ‘container; an
orifice through which liguid can be emptied from the

container; and a gas-venting orifice.

Background art
For the purpose of preparing aerated beverages on a

small scale, for example in the home, apparatuses are -
known by means- of- which carbon dioxide can be supplied to
water in a bottle, the water then being flavoured with a
flavouring substance. In the preparation of such beverages,
it is necessary to first fill a bottle with water up to a
given level, and then to hold the bottle firmly gripped in
the apparatus while supplying carbon dioxide to the water.
The bottle is then removed from the apparatus and the
flavouring substance added. The beverage is then ready to
be poured into a drinxing glass or the like.

In addition to being relatively complicated, since
among other things it requires the use of a separate
bottle whose form and size are adapted to the apparatus
in guestion, the aforedescribed procedure for preparing
aerated beverages is also encumbered with other problems
and safety risks. Amcng other tkings, it is difficult to
obtain an accurate ssal when using standard bottles, since
these bottles can vary greatly in height n addition,

risks are involved when subjectin® Tfeturn bottles to
ZzZition to uneven manufacturing

quallty the bottles mav have been damaged during previous
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use or transportation. Further, in the case of known R
apparatus the bottle can be pressurized without having
been filled with licuid, which presents a risk of :
serious injury should the bottle explode. It is also
5' possible with known apparatus to overfill the bottle
with liguid, rendering it impossible to supply sufficient
carbon dioxide to the liguid. In order to aerate a
liquid effectively in a container, it is necessary to
provide above the surface of the liquid a space in which
10 the gas can be compressed.
It has also been proposed to introduce carbon
dioxide into a liguid enclosed in a container fixed in
an apparatus, and tec pour the aerated ligquid directly
from the container into a glass. The use of this container
15 is also relatively complicated, however, and in some
respects the arrangement is unsafe. Thus, it has been
possible to pour liguid from the container while the
container still is under high pressure. This can result
in the liquid being pressed out into a drinking glass at
20 high rate and splashing out of the glass, or in the glass
being flushed away. Further, it has also been possible
with this arrangement to pressurize the container when

it is empty.

25 Object of invention

The main object of the present invention is to
provide an apparatus of the kind mentioned in the

introduction in which the aforementioned risk cf the

P
liguid being flushed out vioclently in connection with
30 emptying the liguid from the container is eliminated. e
T T 7
-
3 \ - >
Brief summdarv of the invention
\_ — . . .
This object #s»fulfilled in accordance with the
\ -
invention by arranging the TSouzring ?El:ikgrhthh
\
35 preferably is located in the lower part of the contairer.. , -
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so as to open only when the pressure in the container
falls below a given value.

The tapping or pouring orifice is suitably
provided with a valve which, when being placed in an
active state or unblocked, can be automatically opened
by a force, preferably a spring force, acting on the
valve immediately the pressure in the container falls
beneath said given value. This prevents liquid from
being unintentionally dispensed from the container when
the liquid is under'high oressure. This unblocking of
the aforementioned valve is suitably effected when an
evacuating valve connected to the gas-venting orifice
is activated. The arrangement also suitably comprises a
metering means which, when activated, opens the evacuating
valve and unblocks the pouring valve. The metering means
may suitably comprise a lever actuable by a glass or like
drinking'véssel; ’ '

Further, it is preferred that the apparatus is
designed so that the container cannot be pressurized
without the container being filled with liquid to a
given level. Neither shall it be possible to overfill
the container, but that a space in which gas can be
compressed shall always be present above the surface of
the liquid. To obtain this the £illing orifice is located
in the upper part of the container and provided with a
closure means controlled by the level of the liquid in
said container and so arranged that a volume of gas is
enclosed in the container when the filling orifice is
closed by said closure means; and the gas-venting orifice
is located in the region of said gas volume.

The closure means associated with the filling
opening is suitably arranged tc f£loat on the liguid,
and preferably has the fcrm of a ball arranged in a
pipe which projects downwardly from the filling opening.

This arrangement prevents the container from being
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overfilled and enables the aforementioned volume of
gas to be obtained automatically above the surface of
the liquid. The filling opening is suitably arranged
in the top surface of the centainer, said top surface
being conveniently funnel-shaped to facilitate filling
of the container.

Exemplary embodiments of the invention will now

be described with reference to the accompanying drawings.

Brief description of the drawings

Figure 1 is an apparatus for preparing aerated
beverages, in a rest position, provided with an arrange-
ment according to the inventiocn.

Figure 2 illustrates the apparatus shown in
Figure 1 during a gas evacuation stage.

Figure 3 illustrates the apparatus shown- in
Figures 1 and 2 during a liquid metering stage.

Figure 4 illustrates an alternative embodiment of
the metering means.

Figures 5-8 illustrate a further, preferred
embodiment of a metering means according to the invention

in different stages.

Descrivtion of preferred embodiments of the invention

The apparatus illustrated in Figures 1-3 comprises
a casing 1 which includes a liguid container 2 and a gas
tube 3. The tube 3 is provided with a conventional valve
4, which can be opened by pressing a knob or button 5
for discharging gas through a nine 6 which opens . into
the container 2.

The top surface 7 of the ccntainer 2 is funnel-
shaped ard provided with a £illing orifice 8 which is
surrounded by a downwardly extencing pipe 9. Extending
across the lower orifice of the nipe 9 is a peg 10 which

is excentrically positioned relative to the centre of

)
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the pipe 9 to provide a relatively great passage between
a portion of the wall of pipe 9 and a ball 11 held in
the pipe by the peg 10. Arranged around the filling
orifice 8 is an O-ring 12. The upper part of the
5 container 2 is provided with a gas—venting orifice 13,

which communicates with a conventional over-pressure
relief valve 14 and with a gas—evacuaéing valve 16 via
a pipe 15, said gas-evacuating valve 16 being actuable
by ﬁeans of a lever 17. The lever 17 is suitably

10 bifurcate and arranged to be pressed inwardly by means
of a drinking glass 18.

The bottom of the container 2 1is provided with a
pouring or tapping orifice 19, which can be closed by
means of a valve 20. Around the spindle 21 of the valve

15 20 is arranged firstly a relatively strong compression
spring 22, arranged to bias fhe valve 20 towards its
close position via the lever 17 and a fixed.stop 23 on--
the spindle 21, and secondly a weaker compression spring
24, arranged to work against a fixed abutment 25 on the

20 spindle 21 in order to open the valve 20.

Figure 1 illustrates the épparatus in its rest
position, i.e. there is no liguid in the container 2 to
which gas shall be supplied. In this state of the
apparatus, the container cannct be placed under pressure,

25 since any gas supplied to the container is able to pass
the ball 11, which occupies its lower limit position in
the pipe 9, and out through the filling orifice 8..This
prevents the container 2 from being subjected to
pressures liable to cause the container to explode, when

30 said container contains a large quantity of gas.

When using the illustrated apparatus, the container
5 is filled with water through the filling orifice 8.
Filling of the container is facilitated by the funnel-
shape configuration of the top surface 7. The water

35 flows down through the £illing orifice 8 and past the
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ball 11, which occupies its lower position. When the
level of water reaches the ball 11, however, the ball,
which is arranged to float on the water, will be
lifted up and seals against the O-ring 12 around the
filling orifice, see Figure 2. As a result of the
presence of pipe 9, a volume of air 26 will be enclosed
above the surface of the water in the upper part of
the container 2. It is only in this position, in which
the ball 11 closes the filling orifice 8, that the
pressure in the container 2 can be increased by actuating
the knob 5 which permits carbon dioxide to be supplied
from the tube 3 to the water in the container, through
the pipe 6. When introducing carbon dioxide into the
water, the knob 5 is depressed a number of times, until
the overload or pressure relief valve 14 opens. Opening
of the valve takes place when the pressure of the gas
in said gas space 26 reaches a pre-set value, and is
indicated by means of a distinct sound from the valve
14. Valves of this kind are used in all available types
of such apparatus and will not be described in detail.

By creating the gas space or volume 26, in which
part of the gas supplied can be compressed, enables a
sufficient quantityv of gas to be supplied to the liquid.
Alternatively, if the liquid is supnlied so as to
completely £ill1 the container, no appreciable quantity
of gas can be sucplied to said liguid, since the pressure
therein would rise momentarily to a value at which the
overload valve 1¢ opens.

When wishing to dispense the aerated water into a
glass 18, the glass is pressed against the lever 17,
which compresses the strong spring 22 and opens the
evacuaticn valve 16. When the strong spring 22 is
compressed, the seccnd spring 24 endeavours to open
the valve 20. The snrinc 24, however, is dimensioned so

Ky

that it is unable to cpmen the valve 20 until the pressure
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in the container 2 has fallen below a predetermined
specific level. This prevents liguid from being pressed
out of the container under high pressure, which would
othérwise cause the liquid to splash out of the glass.
Since the lever 17 also opens the evacuation valve 16,
however, the pressure in the container 2 will fall
rapidly to the pre-selected value, at which the spring
24 is able to open the valve 20. Hence, the water will
only be fed from the container 2 by the action of
gravity, and provided that the lever 17 is held depressed,
thereby enabling the glass 18 to be readily filled to
the desired level, as illustrated in Figure 3. Any
flavouring required is then added directly to the glass,

optionally whilst stirring. This eliminates the need of

cleaning an additional article, such as the container 2,

since it only comes into contact with water ané -gas.

As will be evident from the aforegoing, the
apparatus is very simple to use, since all risks due to
error are eliminated. Thus, any liguid cannot be taken
from the container before the pressure therein is such
as to enable liguid to be dispensed therefrom in a
satisfactory manner. Further, the ccntainer cannot be
overfilled, since the water can only be filled to a
selected level, becazuse the ball 11 autcmaticaily
closes the opening 3 when this level has been reached.
Finally, the container cannot be placed under nressure
before it has been filled to said civen level. Because
of the funnel-shape top surface 7, it is a simple matter
to determine when the container has been filled to the
intended level, since when this level is reached water
will remain above the filling orifice 8 closed by the
ball 11.

Figure 4 illustrates an alternative embodiment of

the lever 17, which in this embodiment comprises a

resilient plastics material, such as nylon. In the
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Figure 4 embodiment, the springs 22 and 24 of the
Figures 1-3 embodiment are replaced with two resilient -
tongues 27 and 28, which together with a further tongue ©
29 functionally replace the aforementioned springs. The
5 metering means may also be modified in other respects,
it being possible, for example, to replace the lever
17 with a knob which when activated opens the evacuating
valve 16 and unblocks the valve 20.
 In Figures 5-8 there is shown a further preferred
10 embodiment of a metering means according to the
invention. The metering means is arranged at the lower
end of a container 30 which may be provided with an
orifice for introducing ligquid into the container and
a gas conduit discharging thereinto of the same kind as
15 illustrated in Figure 1.

In Figure 5 the container is shown filled with
water but before carbon dioxide has been introduced into
the container. The pouring orifice 31 of the container
is closed by means of a valve 32 provided with a

20 circumferential sgaling ring 33. A gas pipe is designated
34 the upper end of which (not shown) opens into the gas
volume remaining at the upper portion of the container
when it is filled with water. At the lower end of the
pive 34 a combined over-nressure relief and evacuating

25 valve 35 is arranged. In Figure 5 the valve 35 is
pressed sealingly against a valve seat 36 by means of
the one arm 37 of a knee lever, the other arm of which
is designated 38. The arm 37 is pressed against the
valve 35 by means of the one branch 39 of a spring

30 element the other branch 40 of which is secured to the ®
valve spindle 41. The branches 39 anc¢ 40 tend to diverge
resulting in that the valve 35 is subjected tc a pressure
fcrce directed upwards and the valve 32 is sukjected to
z nulling force directed downwards. 42 desigrates a

35 spring tongue which in Figure 5 is inactive. The tongue
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42 is secured to a shaft 44 rotatable by means of a
lever 43 to which shaft 44 a finger 45 is also secured.

In Figure 6 the container 30 is shown after that
the gas pressure therein has reached a pre-set value
which is determined by the spring branch 39. This
means that the valve 35 is opened which is indicated
by means of a distinct sound generated by the gas
flowing'out. _

. In Figure 7 the apparatus is illustrated in a
stage in which it is desired to take out ligquid from
the container 30. Then the lever 43 is actuated in the
direction of arrow A resulting in that the finger 45
co-operates with the arm 38 for removing the arm 37 from
the valve 35 against the action of the spring branch 39.
The over-pressure in the éontainer 30 will then be

evacuated. As a result of the rotation of the shaft 44

the spring tongue 42 will be pressed against the valve

spindle 41 and tend to open the valve 32. However, the
spring tongue 42 is so dimensioned that the valve.32
cannot be opened until the pressure inrthe container
falls below a pre-set value. When the pressure falls
below said value the valve 34 will automatically be
raised by means of the spring tongue 42. This means
that the aerated water can pass out through the orifice
31 and down into a drinking glass 46 Zor instance,

see Figure 3.

Thus, the apparatus just described will operate-
in the same manner as the apparatus disclosed in
Figures 1-4. In the anparatus of Figures 5-8 the spring
branch 40 may be deleted if the weight of the valve 32
is sufficient to gravitally return the valve to closed
position when the lever 43 is released.

In the above-described apparatus a spring force
has been used to open the outlet valve. However, this
can alsc be brought abotut by means oI a macnetic force.

In that case the outlet valve is provided with a magnet
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which is repelled by another magnet provided on a
control member. The magnets should be dimensioned such
that the magnetic force is unable to open the outlet
valve until the pressure in the container falls below
a pre-set value. Another way of obtaining the same
result is to use a lever of such a design, for instance
a very short lever, that +he outlet valve cannot be

opened by means of said lever until the pressure falls

-beléw t+he desired value.

The apparatus described can also be modified in
other respects. For example, the illustrated ball can
be replaced by some other suitable closure means
arranged to be activated by the level of water in the
container. The ball mav be replaced by a pivotally
mounted closure means, for instance, or closure means
mounted in some other suitable fashion, which is liféed
by the liguid. As will be understood, the ¢configuration
of the apparatus and the positioning of the gas tube

may be varied as desired.




WO 82/04243

10

15

20

25

30

PCT/SE82/00183
11
CLAIMS )
1. An apparatus for supplying gas to a liquid in a

container (2; 30) having a gas pipe (6) discharging
thereinto, said container comprising an orifice (8)
through which liquid is introduced into the container,
an orifice (19; 31) for emptying liquid from the
container;’and a gas-venting orifice (13), characterized
in that the emptving orifice (19; 31) is arranged so that
it can only be onened when the pressure in the container
(2; 30) is beneath a given value.

2. An apparatus according to Claim 1, characterized
in that the emptying orifice (19; 31) is located in the
lower part of the container (2; 30) and provided with a
valve (20; 32) which is arranged to be automatically
opened by‘a force acting on the valve immediately the
pressure in the container (2; 30) falls beneath said
given value. -

3. An apparatus according to Claim 2, characterized
in that the emptyving valve (20; 32) is arranged to be
enabled to be opened when activating an evacuating valve
(16; 35) associated with the gas-venting orifice (13)
and that the force acting on the valve is a spring force.
4. An apparatus according to Claim 2 or Claim 3,
characterizeé in that it comprises a metering means

(17; 43) arranged, when activated, to open the evacuating

valve (16; 35) and enabling the emptying valve (20; 32)

to be opened.

5. An apparatus according to Claim 4, characterized
in that said metering means has the form of a lever

(17; 43) actuable by means of a drinking glass (18; 46)
or the like. '

6. An apparatus according to anvone of Claims 1-5,
characterized in that the filling orifice (8) is located
in the upper part of the container (2) and provided with

a closure means (11) controlled by the level of.liquid




WO 82/04243

10

15

PCT/SE82/00183

12

in the container, said closure means being so arranged
that a volume of ,gas (26) is enclosed in the container
(2) when the filling orifice (8) is closed by said
means (11); and in that the gas-venting orifice (13)

is located in the region of said gas volume (26).

7. An apparatus according to Claim 6, characterized
in that the closure means (11) arranged to co-act with
the filling orifice (8) is arranged to float on the
liquid.

8. An apparatus according to Claim 7, characterized
in that the closure means comprises a ball (11) located
in a pipe (9) projecting downwardly from the filling
orifice (8).

9. An apparatus according to anyone of Claims 6-8,
characterized in that the filling orifice (8) is
arranged in the top surface (7) of the container (2; 30),

and that said top surface is of funnel-shape éonfiguration.
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