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(54) LIQUID DISPENSING ASSEMBLY

(67)  The invention relates to units for dispensing lig-
uids, such as syrups, beverage concentrates, flavoring
additives and the like and can be used in devices for
preparing cold and/or hot drinks in domestic conditions,
offices, cafes, public institutions and other places. The
liquid dispensing unit consists of a housing, a gas supply
means and at least one at least partially thin-walled cap-
sule filled with liquid installed inside the housing, char-
acterized in that the unit is designed to be capable of
compressing walls of the capsule by gas pressure during
a process of controlled delivery of a portion of liquid, and
is equipped with a control unit.
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Description

[0001] The invention relates to units for dispensing lig-
uids, such as syrups, drink concentrates, flavoring addi-
tives and others, and can be used in devices for preparing
cold and/or hot drinks in domestic conditions, offices, ca-
fes, public institutions and other places.

[0002] A liquid dispensing unitis known from the state
of the art according to US patent 5169037 (prior.
01/26/1990, applicant CCL Industries Inc, IPC
B65D83/62). It consists of a housing into which a flat-
bottomed capsule with flexible walls is inserted, tightly
connected to a valve located in the upper part of the hous-
ing. Initially, the capsule is folded. When the housing is
sealed, liquid is pumped into the capsule. In this case,
the capsule expands, and its bottom opens along the
inner surface of the bottom of the housing. After filling
the capsule with liquid, a gas injection means is connect-
ed to the housing, with the help of which the liquid is
squeezed out of the capsule. As the amount of liquid in
the capsule decreases, the pressure will gradually de-
crease. The process stops after all the liquid has been
squeezed out of the capsule. After which the capsule can
be filled with liquid again. The disadvantage of this unit
is that the dispensing volume is equal to the volume of
the capsule; the consumer cannot regulate the size of
the received portion of liquid. Another disadvantage is
that the dispensing rate is uneven, since the pressure
decreases during the process, which limits the use of this
invention.

[0003] A liquid dispensing unitis known from the state
of the art according to US patent 5607082 (prior.
06/01/1995, Applicant HD Hudson Manufacturing Co,
IPC B05B9/0838). The assembly consists of a housing
in which a capsule with flexible walls is located, connect-
ed to the neck of the housing, and a gas injection means
connected to the capsule. Initially, the capsule is folded.
The unit according to patent US5607082 works as fol-
lows. The folded capsule is placed in the housing, after
which it is filled with liquid and closed. Through the gas
injection means, compressed gas is supplied into the
space inside the housing around the capsule, which
pushes the contents of the capsule through a tube insert-
ed into the neck of the housing. Once all the liquid has
been squeezed out, the dispensing process stops. The
disadvantage of this unit is that the dispensing volume
is equal to the volume of the capsule; the consumer can-
not regulate the size of the received portion of liquid, that
is, there is no possibility of regulating the supplied volume
of liquid.

[0004] From the state of the art, a liquid dispensing unit
is known according to application US2007/0235471 (pri-
or. 05/27/2007, Applicant Marty Radermacher, IPC
B05C17/015), chosen by the applicant as the closest an-
alogue. The unit consists of an outer casing, an inner
casing into which a flexible capsule with liquid is inserted,
a means of supplying compressed gas, and a pressure
relief valve. The compressed gas supply means is con-
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nected to the capsule through a flexible tube on which a
pressure relief valve is installed. The inner housing with
the capsule is equipped with an outlet tube with an au-
tomatic valve.

[0005] The liquid dispensing unit according to applica-
tion US2007/0235471 operates as follows. The user in-
stalls the capsule inside the housing. The user then starts
the supply of compressed gas by turning on the com-
pressed gas supply means. In this case, compressed
gas is supplied through a flexible tube into the capsule,
displacing the liquid in the capsule. In this way, dispens-
ing is carried out. The end of the liquid in the capsule is
a signal to turn off the compressed gas supply and com-
plete the dispensing process.

[0006] The disadvantage of the closest analogue is
that dispensing is always one-time; there is no possibility
of multiple dispensing without replacing the capsule with
a new one. That is, the capsule is used once, and the
capsule has a polymer shell. Disposable use of capsules
with a polymer shell is not environmentally friendly, since
each dispensing is accompanied by disposal of the cap-
sule shell, thus increasing the amount of polymer waste,
that is, increasing the burden on the environment. Also,
the disadvantage of the closest analogue is that the por-
tion of liquid is always equal to the volume of the capsule;
there is no way to adjust the dispensing volume to suit
the user’s needs. In addition, during operation of the de-
vice there is contact between compressed gas and liquid,
which imposes restrictions on the choice of compressed
gas; the gas should not react with the liquid and/or be a
source of impurities, which limits the scope of application
of the dispensing unit, and if there is an error in the choice
of gas, it reduces the safety of the unit dosing. Also, con-
tact between liquid and gas can lead to sugaring of the
liquid, especially if the liquid is syrup, which precludes
the possibility of reusing the capsule. In addition, since
there is direct contact between the liquid and the com-
pressed gas, the liquid is dispensed in the form of an
aerosol, that is, there is always a risk of splashing and
contamination of the surface around, this is not ergonom-
ic.

[0007] The object of the invention and the technical
result achieved with its help is to develop a new liquid
dispensing unit with improved ergonomic characteristics
and the ability to reduce the impact on the environment,
while simultaneously increasing the controllability of the
dispensing process.

[0008] The statedtask andtherequiredtechnical result
are achieved by the fact that the liquid dispensing unit
consists of a housing, a gas supply means and at least
one at least partially thin-walled capsule filled with liquid
installed inside, and is configured to compress the walls
of the capsule due to gas pressure in the process of con-
trolled portion supply of liquid, and is equipped with a
control unitand includes a sensor functionally connected
to the control unit that registers liquid flowing from the
capsule, compressed due to gas pressure, when in this
case, the sensor can be made in the form of an optical
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sensor, or in the form of an acoustic sensor, or in the
form of an electromagnetic wave sensor, or a timer, or a
conductive sensor, or in the form of a microwave sensor,
or in the form of a combination of at least two of indicated
sensors. In addition, the liquid dispensing unit is addi-
tionally equipped with at least one means for blocking
the flow of liquid. Or at least two capsules filled with liquid
are installed in the housing, and the liquid dispensing unit
is configured to dispense liquid simultaneously from only
one capsule or from two, at the user’s choice, and is
additionally equipped with at least two, according to the
number of capsules, by means of blocking the leakage
of liquid. In addition, the capsule is additionally equipped
with an outlet fitting for liquid to flow out, while the outlet
fitting can be made integral with the capsule shell, or in
the form of a removable dispensing nozzle, or the body
is additionally equipped with an outlet fitting for liquid to
flow out, and the capsule is additionally equipped with -
specifically equipped with a means of fastening to the
outlet fitting.

[0009] The figures show examples of the design of a
liquid dispensing unit.

Figure 1 shows an example of a liquid dispensing
unit with one capsule, where the outlet fitting is made
integral with the capsule shell, and there is no means
for blocking the flow of liquid.

Figure 2 shows an example of a liquid dispensing
unit with one capsule, where the outlet fitting is made
as part of the housing, and there is a means for block-
ing the flow of liquid.

Figure 3 shows an example of a liquid dispensing
unit with two capsules, where both outlet fittings are
made as part of the housing, and there are two
means for blocking the flow of liquid.

Figure 4 shows an example of a liquid dispensing
unit with two capsules, where both outlet fittings are
made in the form of a removable dispensing nozzle,
and there are two means for blocking the flow of lig-
uid.

Figure 5 shows an example of a removable dispens-
ing nozzle.

[0010] The liquid dispensing unit consists of a housing
2, agas supply means 7, at least one capsule 3 installed
inside the housing 2, a sensor 4 and a control unit (not
shown in the figures). Additionally, the liquid dispensing
unit may include other elements that complement the ba-
sic design and allow the unit to be adapted for different
tasks.

[0011] The housing 2 may be made of, for example,
but not limited to, metal, such as stainless steel, or a
polymeric material, such as plastic or a mixture of plas-
tics, or impact-resistant glass. The housing 2 can be de-
tachable into at least two parts, or the housing 2 can be
provided with a cover 1. The cover 1 can be made, for
example, of metal, plastic or impact-resistant glass. Ad-
ditionally, the connection between body 2 and cover 1
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can be equipped with sealing gaskets made, forexample,
of rubber or silicone (not shown in the figures).

[0012] Insidethe housing2thereis atleastone capsule
3 with a liquid for dispensing, for example syrup, concen-
trate and/or other liquid. Capsule 3 is at least partially a
thin-walled shell. The shell is at least partially made of a
polymeric elastic material, such as rubber or silicone, of
a thickness that allows the shell to bend under pressure
and not retain its shape in the absence of external influ-
ence. The shell may be uniformly elastic, that is, made
entirely of elastic material, and preferably be of uniform
thickness. Or the thickness of the shell may be uneven,
that is, the shell may have areas of different hardness.
Alternatively, the shell may be made partly of a hard pol-
ymeric material, such as polyolefin, and partly of an elas-
tic material.

[0013] An embodiment of the dispensing unit is possi-
ble, where the capsule 3 is installed in the housing 2,
while the capsule 3 can be equipped with an outlet fitting
5, which is part of the capsule 3. In this case, the outlet
fitting 5 is a capillary made, for example, of a polymer
material, preferably silicone, polyolefin, or glass. Addi-
tionally, the outlet fitting 5 may have a protective cap (not
shown in the figures) or a sealed end, which is broken
off before starting the dispensing process or before in-
stalling the capsule 3 into the housing 2.

[0014] An embodiment of the dispensing unit is possi-
ble, where the capsule 3 is installed in the housing 2,
while the housing 2 can be equipped with an outlet fitting
5, made in the form of a channel in the housing 2 or a
capillary installed in the housing 2. In this case, the cap-
sule 3 has an outlet for liquid (notindicated in the figures),
which, when installing the capsule 3 into the housing 2,
is combined with the outlet fitting 5. In this case, the cap-
sule 3 is equipped with a means of fastening 8 to the
outlet fitting 5, designed to ensure that during operation
there is no displacement of the capsule outlet opening
relative to the outlet fitting 5. The fastening means 8 can
be made, for example, but notlimited to the listed options,
in the form of at least one hook that clings to the outlet
fitting 5. Or the fastening means 8 can be made in the
form of a cylindrical threaded fitting, with the body 2 and
/or the outlet fitting 5 is equipped with a mating part to
the thread of the fastening means 8.

[0015] An embodiment of the dispensing unit is possi-
ble, where the capsule 3 is installed in the housing 2,
while the housing 2 has an outlet fitting 5, made, for ex-
ample, in the form of a hole in the housing 2 or a capillary
installed in the housing 2. The capsule 3 is equipped with
a fastening means 8, made, for example, in the form of
a plastic sleeve or a plastic fitting with a snap or threaded
connection. Additionally, the liquid dispensing unit con-
tains a removable dispensing nozzle 10, which is made
of a polymer material and represents a capillary and a
fastening element, which is a counterpart to the fastening
means 8. The removable dispensing nozzle 10 is at-
tached to the capsule 3 before installing the capsule 3
into the housing 2. When installing the capsule 3 together
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with the removable dispensing nozzle 10 attached to it
into the body 2, the removable dispensing nozzle 10 is
aligned with the outlet fitting 5. Additionally, the remov-
able dispensing nozzle 10 may have a protective a cap
(not shown in the figures) or a sealed end, which breaks
off before starting the dispensing process or before in-
stalling the capsule 3 with aremovable dispensing nozzle
10 into the housing 2. The removable dispensing nozzle
10 can be single-use or reusable with the ability to detach
it from the capsule 3 and attach it back to the same or
another similar capsule 3 without loss of properties.
[0016] Additionally, the liquid dispensing unit may con-
tain a means for blocking the outflow of liquid 9, pinching
the outlet fitting 5 of the capsule 3 or a removable dis-
pensing nozzle 10, blocking the outflow of liquid, includ-
ing in the case when the housing 2 is filled with gas,
exerting pressure on the walls of the capsule 3.

[0017] An embodiment is possible where at least two
capsules 3 of a similar design are located inside the hous-
ing 2, with each of the capsules 3 connected to the output
fitting 5, where the design of the output fitting 5 and the
connection of the output fitting 5 with the capsule 3 and
housing 2 can be any of described above, while the liquid
dispensing unit additionally contains means for blocking
the flow of liquid 9 in the same quantity as capsules 3.
[0018] The gas supply means 7 can be made in the
form of a compressor or pump, or a cylinder with com-
pressed gas, and the compressor or pump can either be
connected to an external power source, or have an in-
dependent power source, for example a battery or bat-
tery. The gas can be used, for example, but not limited
to the listed options, atmospheric air, compressed air,
compressed carbon dioxide, compressed inert gases.
The gas supply means 7 can, for example, be built into
the housing 2, while the gas supply means 7 can have
an independent power source or be connected to an ex-
ternal power source with a thin wire. The gas supply
means 7 can be connected to the housing 2 by a flexible
tube, while the housing 2 can be additionally equipped
with a fitting 6 to improve the accuracy and reliability of
the fastening. The gas supply means 8 is functionally
connected to the control unit (not shown in the figures).
Additionally, the liquid dispensing unit can be equipped
with a pressure relief valve (not shown in the figures),
built, for example, into the housing 2, or into the gas sup-
ply means 7, or into the fitting 6.

[0019] The control unit (not shown in the figures) is
made in the form of a controller, functionally connected
to the gas supply means 8 and the sensor 4. Additionally,
the control unit can be functionally connected to at least
one means for blocking the outflow of liquid. The control-
ler can be stand-alone, connected only to the liquid dis-
pensing unit, or be part of a beverage preparation appa-
ratus.

[0020] The sensor 4 can be made, but not limited to
the above options, in the form of an acoustic, optical or
electromagnetic wave sensor, or in the form of a timer,
or in the form of a conductive or microwave sensor, or in
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the form of a combination of at least two of these sensors.
[0021] The claimed dispensing device unitcanbe used
in various beverage preparation apparatuses, and the
design of the apparatus itself may include a separate
channel for dispensing liquid and a separate channel for
supplying water, or a single channel, which is simultane-
ously a channel for supplying water and a channel for
dispensing liquid. Liquid dispensing can be carried out,
for example, but not limited to the above options, into a
stream of water or into an external container, forexample,
a cup or cup installed in the beverage preparation appa-
ratus.

[0022] As part of its distinctive features, the liquid dis-
pensing unit operates as follows. The user installs a cap-
sule 3 filled with liquid inside the housing 2, the assembly
being preferably sealed. When starting the dispensing
process, the user turns on the controller and/or starts the
gas supply means 7. The gas supply means 7 injects gas
into the housing 2 into the space between the inner wall
of the housing 2 and the outer wall of the capsule 3. In
this case, the shell of the capsule 3 eliminates contact of
gas with liquid, that is, the risk of contamination of the
liquid with impurities in the gas and/or crystallization or
sugaring of the liquid under exposure to gas. The shell
of the capsule 3 is at least partially elastic, as a result,
when gas enters the space between the wall of the hous-
ing 2 and the capsule 3, the liquid is squeezed out of the
capsule 3, that is, dosing. Sensor 4 registers the pres-
ence of liquid in the outlet fitting 5, or, if the sensor is
designed as a timer, the start time of dosing. If the sensor
4 is made in the form of an acoustic, optical or electro-
magnetic wave sensor, the flow of liquid entering through
the outlet fitting is recorded and, thus, the amount of a
portion of the dosed liquid is recorded. When the speci-
fied portion volume is reached, the controller, based on
the readings of sensor 4, turns off the gas supply 7. If
sensor 4 is designed as a timer, sensor 4 measures the
time interval sufficient to dispense the specified portion
of liquid, after which, based on the signal from sensor 4,
the controller turns off the gas supply 7. If the sensor 4
is made in the form of a conductive or microwave sensor,
the presence of liquid in the outlet fitting 5 is detected,
while the gas supply means 7 supplies gas to the housing
2 in portions, where the portion of gas is designed to
dispense a given portion of liquid, while the sensor 4 de-
tects the presence of liquid in the outlet fitting, if during
operation of the gas supply means 7, the sensor 4 detects
that there is no liquid in the outlet fitting 5, the controller
restarts the gas supply means 7, or detects the end of
the liquid in the capsule 3 and informs the user. If the
sensor 4 is made in the form of a combination of at least
two of these sensors, for example, in the form of a timer
and a conductive or microwave sensor, then as soon as
the liquid enters the outlet fitting 5 and its presence is
recorded, at this moment it turns on timer. The time that
the timer runs is calculated for the required portion of
liquid. After a portion of liquid is received, based on a
timer signal, the controller turns off the gas supply 7 and
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its absence in the outlet fitting 5 is recorded. In the case
when the control unit is additionally functionally connect-
ed to the means for blocking the outflow of liquid 9, ac-
cording to a signal from the controller, simultaneously or
immediately after turning on the gas supply means 7, the
means for blocking the outflow of liquid 9 opens, and
simultaneously with turning off the gas supply means 7
or immediately after, the means closes blocking fluid
leakage 9. If two or more capsules 3 are installed in the
housing 2, when the liquid dispensing unit is turned on
for dosing, a signal from the control unit opens a means
for blocking the outflow of liquid 9 for one or more cap-
sules 3 selected by the user, while for capsules 3 that
were not selected by the user, the means for blocking
the flow of liquid 9 remains closed. After this, the gas
supply means 7 is turned on, while the gas is supplied
to the housing 2, compressing the walls of all capsules
3, but the liquid flows out only from the selected capsules
3. Then, after dispensing of a given portion of liquid is
completed, according to the signal from the sensor 4, the
controller turns off the gas supply means 7, stopping dis-
pensing process.

[0023] Moreover, unlike the closest analogue, to com-
plete the dispensing process it is not necessary to com-
pletely squeeze out all the liquid from capsule 3. That is,
more than a single dosage from one capsule 3 is possible,
that is, replacing capsule 3 is required less frequently,
which makes it possible to reduce the amount of recy-
clable polymer shell, that is, the environmental friendli-
ness of the system increases and reduces the impact on
the environment. The size of the dosed liquid portion can
be set by the user and adjusted using the control unit as
a function of the volume of liquid passing through the
outlet fitting 5, or as a function of the volume of supplied
gas, or as a coefficient of extrusion time, or a combination
of these methods. Thus, the user can control the process
of preparing the drink by adjusting the portion size of the
dosed liquid, thus, compared to the closest analogue,
the liquid dispensing unit has improved ergonomic char-
acteristics.

[0024] Thus, the assigned task and technical result
were achieved.

[0025] The present description of the invention
presents a preferred embodiment of the invention.
Changes can be made to it, within the limits of the claimed
formula, which makes it possible for it to be widely used.

Claims

1. A liquid dispensing unit consisting of a housing, a
gas supply means and at least one at least partially
thin-walled capsule filled with liquid installed inside
the housing, characterized in that said unitis made
with the ability to compress walls of the capsule by
gas pressure during a process of controlled delivery
of a portion of liquid, and is equipped with a control
unit.
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2,

The liquid dispensing unitaccording to claim 1, char-
acterized in that the unit includes a sensor that reg-
isters liquid flowing from the capsule compressed
due to gas pressure, functionally connected to the
control unit.

The liquid dispensing unitaccording to claim 2, char-
acterized in that the sensor can be made in the form
of an optical sensor, or in the form of an acoustic
sensor, or in the form of an electromagnetic wave
sensor, or a timer, or a conductive sensor, or in the
form of a microwave sensor, or in as a combination
of at least two of those indicated by the sensor.

The liquid dispensing unitaccording to claim 1, char-
acterized in that the unit is additionally equipped
with at least one means of blocking the flow of the
liquid.

The liquid dispensing unitaccording to claim 1, char-
acterized in that at least two capsules filled with
liquid are installed in the housing, wherein the liquid
dispensing unit is configured to dispense liquid si-
multaneously, at the user’s choice, from only one
capsule or from two capsules, and is additionally
equipped with at least two, equal to the number of
capsules, means for blocking the leakage of the lig-
uid.

The liquid dispensing unitaccording to claim 1, char-
acterized in that the capsule is additionally
equipped with an outlet fitting for the liquid to flow
out, while the outlet fitting can be made integral with
the capsule shell, or in the form of a removable dis-
pensing nozzle.

The liquid dispensing unitaccording to claim 1, char-
acterized in that the housing is additionally
equipped with an outlet fitting for the liquid to flow
out, and the capsule is additionally equipped with a
means of fastening to the outlet fitting.
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