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A DISPENSER COMPRISING A REPLACEABLE LIQUID CONTAINER

TECHNICAL FIELD

The disclosure relates to dispensers and related systems, and more specifically to
dispensers and related systems for selectively dispensing liquid from a replaceable liquid

container.
BACKGROUND

Dispensers for liquids such as soap and similar hygiene products are well known. The
general purpose of such dispensers is to contain and dispense various types of liquid.
Today’s dispensers are used in homes, offices, hospitals, restaurants, airports and other
types of environments. Furthermore, such dispensers may be arranged for dispensing
different types of liquids such as soap, sanitizers, lotions, shampoo, skin care products or
other types of liquids.

Furthermore, dispenser systems of the type that include a dispenser and a replaceable
liquid container are widely used. The use of a replaceable liquid container, for example for
soap, allows users to replace an empty container with a new and full container in a simple

manner.

A liquid dispenser system may comprise a dispenser with a housing which accommodates
such a replaceable liquid container, which is also referred to as a “refill unit’, or “refill
cartridge”. Such a liquid container is configured to be positioned inside a housing of the
dispenser during use thereof. As the fluid is discharged from the liquid container, the
remaining amount of fluid will gradually decrease. Eventually, the liquid container needs to

be removed and replaced with a new one.

Furthermore, it is known to incorporate a pump unit, for example a foam pump unit, either
in the replaceable liquid container or in the actual dispenser housing. Such a foam pump
unit is previously known as such and is configured to transfer a liquid, such as for
example soap, from the liquid container and discharge it out of the dispenser in the form
of a foam. Other types of pump units exist, for example for discharging a liquid in the form
of a spray.
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Soap dispensers are known having a replaceable liquid container with an integrated foam
pump. Such dispensers have certain advantages. For example, they provide a more
hygienic solution than other systems, due to the fact that the liquid container is sealed.
Another advantage is that such type of system minimizes the likelihood of liquid leaking
during replacement of the replaceable liquid container and reduces the required number
of moving parts in the dispenser. Furthermore, refilling can be made in a very simple

manner by replacing an empty container with a full container.

Furthermore, a dispenser may be activated by a user by means of a suitable actuation
device which can be either manual or automatic. A manual actuation device can for
example be in the form of a push button or a lever which is arranged to activate a
dispensing mechanism. Alternatively, an automatic actuation device can for example
comprise a touch-free sensor device, such as an infrared sensor, which is configured to
actuate an electric motor for operating a pump unit upon detection of the presence of a

user.

Irrespective of which type of actuation device is used, the purpose of such a device is to
allow a user to actuate the dispenser system so as to discharge a certain amount of the
liquid (e.g., soap) which is contained inside the liquid container.

Furthermore, it may be required or desirable to detect the usage of a dispenser system, in
particular with regard to the purpose of tracking the remaining contents of a replaceable
liquid container. This is in order to determine when the liquid container is close to empty
and for this reason should be replaced. It is of course desired that the container is used
for as long as possible, i.e. it should not be replaced before it is empty, or close to empty.

To that end devices and methods have been provided to detect and analyze the
consumption of soap in a replaceable liquid container. In particular, such systems can be
provided with a detection unit for detecting the actual usage or alternatively the remaining
volume of liquid in the container, and also for transmitting signals to an external computer
unit and further to maintenance service staff, in order to send instructions to exchange the

empty container for a new one.

One known system includes a manually operated fluid dispenser that is configured for
estimating an amount of fluid discharged from a reservoir through of a pump unit. This is
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obtained by means of a potentiometer which forms part of an activation mechanism which
also comprises a pivotally arranged lever which influences the electrical characteristics,
suitably the electrical resistance, of the potentiometer. A change of the electrical
characteristics of the potentiometer is monitored with time so that the amount of
dispensed fluid can be determined. An indication of when the reservoir is empty can also
be provided. That system also comprises a data communications unit which is arranged to

transmit information wirelessly to a receiver via an antenna.

Even though the dispenser in the system described above tracks the usage of a liquid in a
replaceable liquid container, there is a desire for further improvements within the field of
technology in question. For example, there is a need to track the usage of a liquid
container by means of more accurate measurements of the instant and cumulative
consumption of liquid than is possible with known systems. Also, there is a need for
detection units which can be integrated in a dispenser in a manner that is more cost-

effective and more space-saving manner than in known systems.

Consequently, there is a need for further improvements within the technical field of liquid
dispensers and related systems.

SUMMARY
In the present disclosure, a dispenser and related systems are provided that comprise a
replaceable liquid container and which address the drawbacks discussed above.

In one embodiment, a dispenser system is provided that comprises a dispenser and a
replaceable liquid container. The system also comprises a dispensing mechanism that
causes fluid to be selectively discharged from the liquid container upon actuation. The
dispensing mechanism comprises a pump unit for discharging said liquid. The dispenser
comprises a detection unit for detecting displacement of said pump unit. Information
related to said displacement can be transmitted to an external computer unit. The pump
unit is configured with a displaceable element which, upon actuation, has a linear motion
during discharging of liquid. The displaceable element interacts with a rotating gear
element, and the gear element is associated with a sensor of the magnetometer type.
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An advantage is provided through the fact that it will be possible to detect and track the
actual usage of a replaceable liquid container by accurately detecting a cumulative
consumption of liquid (e.g., soap) in said liquid container.

The sensor may comprise a rotating magnet on the gear element which cooperates with a
fixed Hall effect sensor, in order to detect the rotational position of said gear element.

The detection unit may comprise an actuator which is pivotally displaced through
movement of said displaceable element, said actuator having a geared section which
meshes with said gear element.

The displaceable element may be configured for interacting with the gear element via a
pivotally arranged and generally L-shaped actuator element having a geared section
which meshes with said gear element.

The displaceable element may be configured for interacting with the gear element via a
generally linear geared section which is arranged on the pump unit and which meshes
with said gear element.

The sensor may comprise a 2-dimensional or 3-dimensional Hall effect sensor that
measures the orthogonal magnetic fields in the rotational plane of said magnet, said
sensor being configured so that when the magnet rotates during the actuation of the
dispenser, the ratio of magnetic field strength among the measured dimensions changes
and is used to determine the rotation angle of the magnet.

The dispenser may comprise an insert module which is configured to be removably
positioned in said dispenser, said insert module being configured for accommodating said
liquid container.

The detection unit may be arranged in said insert module.

The dispenser may comprise a transponder reader unit for cooperating with a transponder
unit supported by said replaceable liquid container.
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The transponder unit may be a radio frequency identification (*“RFID”) tag and the
transponder reader unit may be an RFID reader unit.

The rotating gear element may be constituted by a gear wheel.

A method is also disclosed for operating a dispenser system comprising a dispenser and
a replaceable liquid container, said method comprising: providing a pump unit for
discharging liquid from the liquid container upon actuation of said dispenser system;
detecting a displacement of said pump unit upon actuation; and transmitting information
related to said displacement to an external computer unit. Furthermore, the method
comprises: detecting a linear motion during discharging of liquid, upon actuation, of a
displaceable element forming part of said pump unit; providing interaction of the
displaceable element and a rotating gear element; and arranging the gear element so as
to be associated with a sensor of the magnetometer type.

A rotational position of the gear element may be detected by means of a rotating magnet
forming part of the sensor and provided on the gear element and cooperating with a fixed
Hall effect sensor.

An actuator forming part of the detection unit may be pivotally displaced through
movement of said displaceable element, said actuator having a geared section which

meshes with said gear element.

Interaction of the displaceable element and the gear element may be allowed via a
generally linear geared section which is arranged on the pump unit and which meshes
with said gear element.

Cooperation may be provided between a transponder reader unit and a transponder unit
supported by said replaceable liquid container.

Further advantages and advantageous features of the disclosure are disclosed in the
following description.

In the following, the term “dispenser system” is used to indicate a combined apparatus

comprising at least a dispenser and a liquid container. More precisely, as will be
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described below, the dispenser system is configured so that it may or may not include an
insert module which as such is configured for accommodating the liquid container.

In the following, the term “replaceable liquid container” is used to indicate a container for a
liquid such as for example soap and which is configured so as to be easily removed from
the dispenser when it is empty, thereby allowing replacement with a new liquid container.

In the following, the term “transponder” is used to indicate an electronic device which is
configured for receiving an incoming signal and for emitting a response signal in response
to the incoming signal. A transponder can be either an active or passive RFID tag or some
other form of transponder such as a tag or label based for example on Bluetooth® or
biometric technology, or similar.

In the following, the term “transponder reader unit” is used to indicate an electronic device
which is configured for cooperating with one or more transponders in a manner so that

data stored on said transponders can be read.

In the following, the term “insert module” is used to describe a device which is intended to
be used for removably mounting inside the housing of an existing dispenser with the
purpose of allowing certain functions to be added to said existing dispenser. In particular,
the insert module is configured for accommodating a replaceable liquid container.
Additional functions and features can be added to the insert module, as will be described
in detail below.

BRIEF DESCRIPTION OF THE FIGURES
The disclosure will be described in greater detail below with reference to the figures
shown in the appended drawings.

Figure 1 shows a perspective view of a dispenser for liquids according to a first
embodiment;
Figure 2 shows a perspective view of the dispenser according to Figure 1, in a

condition in which a housing of the dispenser has been opened to allow
access to the interior of the dispenser;
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Figure 3

Figure 4

Figure 5A

Figure 5B

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

PCT/EP2020/068637

shows a perspective view of a replaceable liquid container which is
intended to be placed in the dispenser;

shows a dispenser system with a dispenser, in a view corresponding to
Figure 2 but including a replaceable liquid container which is positioned

in the dispenser;

shows a replaceable liquid container and the operation of an actuating

unit, in a first condition;

shows a replaceable liquid container and the operation of an actuating

unit, in a second condition;

is a schematic drawing of a system for detection of the consumption of
the liquid container;

shows an insert module in accordance with the disclosure;

shows a view of a dispenser and including the insert module of Figure 7
which is mounted in the housing;

shows the insert module from another angle, which in particular shows a

detection device according to an embodiment;

shows a detection unit according to a further embodiment;

shows a detection unit according to yet a further embodiment;
shows a view corresponding to Figure 8 with a dispenser system but
including a replaceable liquid container which is mounted in and

supported by the insert module; and

is a schematic drawing of a system for detection of the consumption of
the liquid container according to a further embodiment.
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DETAILED DESCRIPTION

Different aspects of the present disclosure will be described more fully hereinafter with
reference to the enclosed drawings. The disclosure can be realized in many different
forms and should not be construed as being limited to the embodiments described below.

With initial reference to Figure 1, there is shown a perspective view of a dispenser 1 for
selectively dispensing a liquid such as soap, for example. The dispenser 1 can
alternatively be used for other liquids such as a sanitizer, lotion, shampoo, skin care
product, detergent, disinfectant, moisturizer, alcogel or a similar liquid, or alternatively
fluids such as dispersions. According to what is known as such, the dispenser 1 is
arranged so that the liquid can be discharged in the form of a fluid, a gel, a foam, a spray
or similar. Generally, the dispenser 1 is arranged for being placed in a location where the
liquid is intended to be used, e.g. a bathroom, a hospital room or a kitchen.

In an embodiment shown in the drawings, the dispenser 1 is used for dispensing soap
which is discharged as foam. To this end, the dispenser 1 can be actuated by means of a
foam pump unit which is not shown in Figures 1 and 2 but which will be described below.

The dispenser 1 shown in Figures 1 and 2 comprises a housing 2 which is configured for
containing a replaceable liquid container (not visible in Figures 1 and 2), also referred to
as a replaceable refill unit. The housing 2 comprises a first portion 3 and a second portion
4 which are coupled to each other by a hinge and which can be locked together by means
of a lock 5. Other fastening means between the first portion 3 and the second portion 4
are also contemplated. The first portion 3 corresponds to a front side of the housing 2
whereas the second portion 4 corresponds to a rear side of the housing 2 and is
furthermore configured for mounting for example on a wall. The first portion 3 and the
second portion 4 are suitably hinged to one another along the bottom of the housing 2.
This is clearly shown in Figure 2, in which it can be seen that the first portion 3 is pivotally
arranged in relation to the second portion 4 via a hinge mechanism 6 in the form of a pivot

joint or a similar arrangement.

Other designs for opening the housing 2 are also possible within the scope of this
disclosure. Furthermore, the housing 2 may be made of any suitable material or
combination of materials that may for example include plastic and/or metal.



10

15

20

25

30

35

WO 2022/002402 PCT/EP2020/068637

As mentioned initially, the dispenser 1 is provided with an actuation device 7. The
embodiment shown in the drawings comprises an actuation device 7 in the form of a
manual push button. A user who wishes to discharge an amount of soap will have to push
the actuation device 7, which causes discharging a liquid in a manner which will be
described below.

According to an embodiment which is not shown in the drawings, the dispenser 1 can
alternatively be provided with an automatic actuation device, which may comprise a
touch-free sensor unit which may be based for example on an infrared sensor unit.
Actuation of the sensor may then cause an electric motor to be activated in order to
operate the dispenser upon detection of the presence of a user.

Furthermore, the dispenser 1 is of the type which is provided with a transponder reader
unit 8, i.e. an antenna unit or transponder detection unit which is configured to detect and
cooperate with a transponder unit on a liquid container. The transponder unit will be
described below with reference to Figure 3. It should be noted that the disclosure is not
limited to dispenser systems in which a dispenser 1 is provided with a transponder reader
unit. In fact, as will be described below in detail, embodiments exist in which a
transponder reader unit can be positioned on a separate insert module which is
configured for accommodating a replaceable liquid container.

Figure 3 shows a replaceable liquid container 9, also referred to as a “refill unit”’, which is
intended to be used with the dispenser shown in Figures 1 and 2. The liquid container 9 is
designed for storing and transporting liquid prior to use in the dispenser 1. The liquid
container 9 is also designed to be inserted and fitted into the dispenser 1 for dispensing of
the liquid. The liquid container 9 is designed to be used in dispensers of the type in which
the dispensing takes place from the bottom of the dispenser. When then liquid container 9
is empty it may be removed and replaced with a new container.

As shown in Figure 3, the liquid container 9 comprises a liquid reservoir 10 and a
dispensing mechanism in the form of a pump unit 11 which is connected to and ends with
a dispensing opening 12. The dispensing mechanism is actuated by means of the above-
mentioned actuating device 7. The liquid reservoir 10 is the portion of the liquid container
8 in which liquid is stored. In Figure 3, the liquid reservoir 10 is shown as having a
generally cylindrical form, but other three-dimensional forms are also possible. The
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reservoir 10 is consequently hollow, and is made of a material which is suitable for the
liquid contained therein, without degradation of the liquid or the liquid reservoir 10.
Suitable materials for the liquid reservoir 10 are plastics, for example polyethylene or

polypropylene.

Furthermore, the pump unit 11 acts to transfer liquid from the liquid reservoir 10 and
dispense it. To this end, the liquid reservoir 10 is fluidly connected via the pump unit 11 to
the dispensing opening 12 through which the liquid is discharged. A pump unit 11 for a
liquid dispenser of the kind mentioned above is previously known as such from the patent
document WO 2011/133085. For this reason, the pump unit 11 is not described in any
greater detail here.

However, it should be mentioned that activation of the pump unit 11 by displacing its lower
portion upwards, i.e. in a first generally vertical direction (arrow V), discharges a quantity
of liquid from the liquid reservoir 10 via the dispensing opening 12. As illustrated in Figure
3, the pump unit 11 is located at one end of the liquid reservoir 10, and the first direction
(arrow V) is generally parallel or generally lies along a longitudinal axis of the cylindrical
liquid reservoir 10.

As mentioned above, the disclosure is based on the fact that the liquid container 9 may
contain, for example, a sanitizer, lotion, shampoo, skin care product, detergent,
disinfectant, moisturizer, alcogel or a similar liquid, or alternatively fluids such as
dispersions. Also, the contents of the liquid container can be discharged in many forms,
suitably but not limited to foam, spray, gel, lotion or similar. Different types of contents in
the liquid container and different methods of discharging said contents may require
different types of pump units, which are adapted to the contents of the liquid container.
This means that the disclosure is not limited to dispenser systems with a pump unit as
described with reference to Figure 3 but can be implemented with other types of pump
units. In fact, an example of an alternative type of dispensing mechanism unit is disclosed
in the patent document WO 2017/050390.

Figure 4 shows a dispenser system comprising the dispenser 1 and the liquid container 9,
in an operating mode with the housing 2 in an open condition. When the first portion 3 is
closed, the dispenser 1 is ready to be used. As shown, the dispenser 1 is provided with
the replaceable liquid container 9, i.e. in a condition in which the container 9 is positioned
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inside the housing 2. In this condition, the liquid container 9 rests on a bottom surface 14
in the housing 2 and is arranged so that the pump unit 11 extends downwards through an
opening 15 in said bottom surface 14. Also, the dispensing mechanism which according to
one embodiment is in the form of a pump unit 11 is positioned behind the actuation device
7 so that it may be activated mechanically by means of the actuation device 7 when a
user wishes to dispense soap. More precisely, and with further reference to Figures 5A
and 5B, which show a side view of the replaceable liquid container 9 with the actuation
device 7 shown in cross-section, it should be noted that the actuation device 7 is arranged
in a pivotable manner with reference to a pivoting axis 16 arranged in the dispenser 1.
Also, the actuation device 7 comprises an actuator surface 7a, which is configured so that
a user may push on it, and a pump actuator 7b, which is configured so as be positioned
below an annular flange 17 extending around the pump unit 11 when the actuation device
7 is in a stand-by condition.

In a first position, shown in Figure 5A, the actuation device 7 is in a pivotal position in
which it is accessible to a user. When the user pushes on the actuator surface 7a; the
actuation device 7 will pivot in a counter-clockwise direction. This rotation makes the
pump actuator 7b move so as to force the flange 17 in an upwards direction (i.e. arrow V
in Figure 5) to thereby actuate the pump unit 11. In a second position, shown in Figure
5B, the pump actuator 7b has reached a pivotal position in which the flange 17 has been
forced to an upper position which corresponds to a condition in which contents of the
liquid container have been pumped out via the dispensing opening 12.

It is previously known, for example through the above-mentioned document WO
2011/133085, how an actuation device as shown in for example Figures 5A and 5B can
be operated to actuate a pump unit. In the context of the present disclosure, it should be
noted that the pump unit 11 is configured with a displaceable element in the form of the
flange 17. Upon actuation of the dispenser 1, the flange 17 is displaced with a generally
linear motion along the longitudinal extension of the pump unit 11. This motion is detected
by means of detection means, as will be described in greater detail below and with
reference in particular to Figures 9, 10 and 11.

The replaceable liquid container 9 is arranged with means for storing unique identification
data related to said liquid container 9. As indicated in Figures 3, 4, 5A and 5B, the liquid
container 9 is provided with an electronic transponder 13 which can be pre-programmed
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with data indicating a unique data code which corresponds to the identity of each
individual container 9. In one embodiment, the transponder 13 is suitably positioned on or
close to a bottom outer surface of the liquid container 9 (see for example Figure 4).
Alternatively, the transponder 13 can be embedded within the material from which the
liquid reservoir 10 is formed.

As discussed above, term “transponder” refers to an electronic device which is configured
for receiving a signal and for emitting a response signal in response to the incoming
signal. A particular type of known transponder which is suitable in the context of this
disclosure is an RFID transponder, also referred to as an “RFID tag,” which uses
electromagnetic radiation to receive and process an incoming signal and to emit an
outgoing signal. The RFID transponder is normally designed as a tag or a label
comprising an antenna component which receives the incoming signal, and a processor
component which processes the incoming signal and transmits the outgoing signal via the

antenna component.

The RFID transponder can be programmed with data representing a unique identity.
Accordingly, the RFID transponder 13 shown in the drawings is programmed with data
indicating the identity of a corresponding liquid container 9 to which the RFID transponder
13 is attached. This means that already during manufacturing of each liquid container 9,
its unique identity is stored on the attached RFID transponder 13.

The RFID transponder can be either passive (i.e. not requiring a built-in power source) or
active (i.e. comprising a power source). Also, in addition to data representing the actual
identity of a given liquid container, the RFID transponder 13 can be programmed with data
representing for example the type of liquid stored in the liquid container 9 and the total
amount of liquid stored in the liquid container 9. Also, the RFID transponder 13 may
comprise data representing the date of manufacturing of the liquid container 9, or a
suitable size of a soap dose which can be dispensed, or other types of data related to the

liquid container and/or its contents.

According to other contemplated examples, the transponder can take other forms, such
as an optically readable barcode or a tag or label based on for example Bluetooth®
technology, for example.
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Furthermore, data associated with the transponder 13 can be detected and read by
means of the transponder reader unit 8 which is shown in Figures 2 and 4. To this end,
the transponder reader unit 8 is arranged for transmitting an interrogation signal to the
transponder 13. Such an interrogation signal can for example be issued in order to
request data from the transponder 13 representing the identity or type of liquid in the liquid
container 9 with which that transponder 13 is associated. A response signal from the
transponder 13 is then received and stored by means of the transponder reader unit 8.
With reference to Figure 6, there is shown in a simplified manner a schematic drawing of
a system for transmitting data to and from the dispenser 1. The system is based on a
microprocessor 18 which is connected to the transponder reader unit 8 and also to the
actuation device 7. For this purpose, the actuation device 7 is provided with an electrical
switch or detector (not shown) which is configured for generating an activation signal and
transmitting said activation signal to the microprocessor 18 each time a user actuates the
dispenser 1 by pushing on the actuation device 7.

An interrogation signal from the microprocessor 18 to the transponder 13 is suitably
transmitted from the transponder reader unit 8 when a user pushes on the actuation
device 7. The signal is transmitted to the transponder 13, which in turn generates a
response signal including data which represents the actual identity of the transponder 13.
This response signal is forwarded to the microprocessor 18. This can be carried out at a
specific point in time or at a certain frequency, or when the actuation device 7 transmits

an activation signal indicating that dispensing has been initiated.

The information which has been collected by the microprocessor 18 can subsequently be
forwarded to a communications unit 19 which is configured for transmitting data to an
external computer unit 20 which processes the incoming data. According to an
embodiment, the communications unit 19 comprises a radio transceiver which is arranged
for providing two-way radio communication with the external computer unit 20. A
computer memory unit 21 such as a database is suitably also connected to the external
computer unit 20.

In one embodiment, the RFID transponder 13 only contains information regarding the
unique identity of a liquid container 9. During an interrogation situation, data related to the
identity of the liquid container 9 is transmitted to the external computer 20, which is
arranged to fetch relevant data regarding the liquid container 9 and its contents from the
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database 21. Such relevant data may comprise information regarding the container’s 9
identity and the accumulated amount of displacement of the pump unit 11. Based on such
relevant data, information regarding for example a suitable time to replace the liquid
container 9 can be forwarded to cleaning staff.

Consequently, the external computer unit 20 may send information to cleaning staff
related to the liquid level of the liquid container 9, or alternatively whether a particular
liquid container 9 has passed its “best before” or “use by” date, or whether a liquid
container 9 needs to be replaced for example due to quality reasons.

In summary, the above-mentioned dispenser 1 is configured to house the replaceable
liquid container 9, which is provided with a unique identity and which also carries a
transponder unit 13 with stored identification data representing the identity of that
particular liquid container 9. In a specific embodiment, the dispenser 1 comprises a
transponder reader unit 8 that cooperates with the transponder unit 13 and which is also
configured for communicating with an external computer unit 20. Also, the dispenser 1 is
configured to detect the usage of the liquid container 9 so as to indicate whether the liquid
container 9 needs to be replaced.

In one embodiment, the dispenser system is provided with a removable insert module 22
that accommodates a replaceable liquid container 9 during operation of the dispenser
system. The term “insert module” is used to describe a unit which can be positioned inside
the housing 2 in a releasable manner, i.e. temporarily or permanently. Consequently, the
insert module 22 may or may not form part of the dispenser system. The insert module 22
is shown separately in Figure 7 and is shown in a condition in which it is positioned inside
the housing 2 of the dispenser 1 in Figure 8. The general purpose of the insert module 22
is that it can be retrofitted into an existing dispenser in a simple manner in order to allow
certain new functions to be implemented. In its most general form, the insert module is
used for accommodating a replaceable liquid container. This means for example that the
insert module can be arranged for use with a replaceable liquid container and be
positioned inside an existing dispenser. In one embodiment, the insert module can also be
used with a replaceable liquid container, having its own individual transponder unit, in a

dispenser of such type which is not equipped with any transponder reader unit.
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In one embodiment, insert module 22 supports and accommodates a replaceable liquid
container 9 during operation of the dispenser 1. More precisely, the insert module 22 is
first positioned in the housing 2, after which the liquid container 9 will be positioned so as
to be supported by the insert module 22. In that regard, the insert module 22 in that
example embodiment is designed with a base portion 23 which is generally U-shaped and
used for supporting a liquid container 9, and a rear portion 24 which is positioned to be
placed behind the replaceable liquid container 9 during use of the dispenser 1.

Furthermore, the insert module 22 is provided with a transponder reader unit 8a which is
arranged for cooperating with a transponder unit 13 carried by the liquid container 9, in a
similar manner as described above with reference to transponder reader unit 8 shown in
Figures 2, 3 and 4. In the embodiment shown in Figure 7, the transponder reader unit 8a
is positioned in the rear portion 24 of the insert module 22.

This means that the insert module 22 can be used for a dispenser which is not provided
with any transponder reader unit and where there is a need for detecting a transponder
unit 13 on the liquid container 9. In other words, a dispenser 1 which has not been
manufactured with any transponder reader unit can be retrofitted with an insert module 22
(suitably with the built-in transponder reader unit 8a) as shown in Figures 6 and 7. Such a
dispenser 1 can then be used with a liquid container 9 having a transponder unit 13.

It should be noted that the dispenser 1 is configured to be operated either with or without
the insert module 22. The first case is suitable if the dispenser 1 is not provided with any
transponder reader unit. This can be relevant for example as regards older dispenser
types which were not originally manufactured with the intention of being used with a liquid

container having a transponder unit.

Furthermore, it should be noted that, in a specific embodiment, the insert module 22 may
alternatively be arranged without any transponder reader unit. Such an insert module 22
may be suitable in those cases in which the dispenser 1 itself already has a transponder
reader unit 8, as shown in Figure 2.

Consequently, the dispenser as a whole comprises a transponder reader unit, either
positioned in the housing or in the insert module (in case such an insert module is used).
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This means that the dispenser 1 can be operated either with or without the insert module
shown in Figure 7.

The fact that the dispenser 1 comprises a transponder reader unit 8, 8a for detecting a
transponder 13 should consequently be construed as meaning that either the insert
module 22 or the dispenser 1 as such (i.e., suitably within the housing 2) is equipped with
such a transponder reader unit 8, 8a.

In the example embodiment shown in Figure 7 and 8, the insert module 22 is furthermore
provided with a detection unit 25 which is arranged for detecting the cumulative
consumption of the contents of the replaceable liquid container 9. This is suitably
implemented by detecting the operation of the pump unit 11. More precisely, the detection
unit 25 is based on a generally C-shaped actuator 26 which is pivotally arranged in a
bottom portion 27 of the insert module 22 and which is configured to follow the movement
of the flange 17 of the pump unit 11 shown in Figures 5A and 5B. This is obtained through
the fact that the C-shaped actuator 26 is positioned around the circumference of the pump
unit 11 and will be forced in a vertical direction through movement of the flange 17. As will
be described in greater detail below with reference to Figure 9, the C-shaped actuator 26
can be used for detecting usage of the pump 11 and to transmit data information
regarding such usage to a microprocessor.

Figure 8 shows the dispenser 1 with the insert module 22 mounted in the housing 2, i.e.
so that the base portion 23 of the insert module 22 rests upon the bottom surface 14 of
the housing 2 and so that the bottom portion 27 extends through the opening 15 in the
bottom surface 14.

Figure 9 shows the insert module 22 in greater detail. As mentioned above, the insert
module comprises a base portion 23 and a rear portion 24. The transponder reader unit
8a is integrated in the rear portion 24. Furthermore, the detection unit 25 is in the form of
the generally C-shaped actuator 26 which is pivotally hinged in the bottom portion 27
which in turn is attached to the base portion 23.

In the embodiment of Figure 9, the detection unit 25 has a gear portion 28 which meshes
with a rotating gear element, which according to the embodiment is constituted by a gear
wheel 29 which is arranged in the base portion 23 in a manner so that it may rotate about
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a generally vertical axis (with reference to the example orientation in the figures).
Furthermore, any pivoting motion of the C-shaped actuator 26 — which is caused by
actuation of the pump unit 11 — will act so that the gear portion 28 forces the gear wheel
29 to rotate in a direction which corresponds to the direction of pivotal movement of the
actuator 26.

The gear wheel 29 is arranged so as to cooperate with a suitable sensor, for example a
Hall sensor, which is a previously known type of magnetometer sensor based on a
magnetic sensor which senses the presence of a magnetic field as generated by a
permanent magnet, such as magnet 30 in the figures.

The actuating device 7 shown for example in Figure 8 is displaced directly by a user by
means of a pushing motion. Consequently, the actuating device 7 translates a
displacement effected by the user into a movement of the detection unit 25 which
corresponds to the displacement of the pump unit 11 and also the amount of liquid which
has been dispensed. This means that the detection unit 25 can be used for measuring the
actual cumulative amount of liquid which has been dispensed from the liquid container 9.
Such information is suitably combined with information regarding the points in time at
which dispensing has occurred, i.e. when a user has pushed on the actuating device 7.

The magnet sensor is not shown as such in Figure 9 but is suitably arranged as a
separate unit in the insert module 22, for example in a printed circuit board 31 which is
positioned in the base portion 23. Furthermore, the insert module 22 comprises a
compartment for a one or more batteries 32, which are enclosed by means of a lower
section 33 and an upper section 34. The lower section 33 covers the printed circuit board
31.

Consequently, the magnetic sensor is positioned on the printed circuit board 31 which is
enclosed within a waterproof compartment (defined by the base portion 23 and the lower
section 33), whereas the magnet 30 is arranged outside that waterproof compartment.

In summary, the above-mentioned dispenser system comprises a dispenser 1 and a
replaceable liquid container 9 and a dispensing mechanism which causes fluid to be
selectively discharged from the liquid container 9 upon actuation. The dispensing

mechanism comprises a pump unit 11 for discharging said liquid and the dispenser 1
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comprises a detection unit 25 for detecting the displacement of the pump unit 11. Also,
information related to the displacement can be transmitted to an external computer unit
20.

Furthermore, according to the embodiment described with reference for example to
Figures 5A and 5B, the pump unit 11 comprises a displaceable element, suitably in the
form of the flange 17 which, upon actuation, will be displaced with a linear motion during
discharging of liquid, i.e. when the pump unit 11 is activated. Also, the flange 17 interacts
with the rotating gear element 29, which is associated with a sensor of the magnetometer

type.

Figure 10 shows an alternative embodiment of a detection device 25a, which comprises a
generally L-shaped actuator 35 which is pivotally arranged to pivot about a pivot axis 36.
In the event that the dispenser 1 is configured with an insert module 22 as described
above, the pivot axis 36 is suitably arranged in said insert module 22. In the event that the
dispenser 1 is not provided with any insert module, the pivot axis 36 is suitably arranged
in the housing 2 of the dispenser 1.

The L-shaped actuator 35 is biased by means of a spring element (not shown) with an
upwards directed force, i.e. so that a first edge portion 37 of the actuator 35 rests against
the underside of the flange 17 of the pump unit 11. When a user activates the dispenser 1
and the pump unit 11, the flange 17 will be displaced with a generally linear motion as
indicated with an arrow in Figure 10. This means that the first edge portion 37 will follow
the flange 17 upwards and the L-shaped actuator 35 will be pivoted in a clockwise
direction.

The L-shaped actuator 35 has a second, oppositely disposed edge portion 38 which is
formed with a geared section 39. The geared section 39 meshes with a gear wheel 40
which is arranged in the insert module (if this is used), alternatively in the housing 2 of the
dispenser (if no insert module is used). The gear wheel 40 is associated with a
magnetometer sensor which is configured to detect the rotational position of the gear
wheel 40. This means also that a measurement of the movement of the pump unit 11, and
consequently also the cumulative consumption of the dispenser 1, can be calculated.
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Figure 11 shows a further embodiment of a detection unit 25b, which comprises a
generally linear and straight geared section 41 which is disposed along the outer
peripheral surface of the pump unit 11 and which follows the movement of the pump unit
11 (and the flange 17) during actuation thereof.

The geared section 41 is arranged so that it meshes with a rotating gear wheel 42 which
is disposed so as to pivot about a further pivot axis 43. In the event that the dispenser 1 is
configured with an insert module 22 as described above, this further pivot axis 43 is
suitably arranged in said insert module 22. In the event that the dispenser 1 is not
provided with any insert module, the pivot axis 43 is suitably arranged in the housing 2 of
the dispenser 1.

The gear wheel 42 shown in Figure 11 is associated with a magnetometer sensor which is
arranged for detecting the rotational position of said gear wheel 42. This means also that
a measurement of the movement of the pump unit 11, and consequently also the

cumulative consumption of the liquid in dispenser 1, can be determined.

In summary, the embodiments in Figure 10 and 11 represent alternative solutions in which
the pump unit 11 is provided with a sliding, displaceable element, i.e. the flange 17, which
upon actuation has a generally linear motion and displacement during discharging of
liquid from the liquid container 9. The flange 17 is in both cases connected to a rotating
gear element which according to the embodiments is constituted by a gear wheel 40, 42
which is provided with and associated with a sensor of the magnetometer type. In the
illustrative embodiments in those figures, the magnetometer sensor comprises a rotating
magnet on the gear wheel 40, 42 which cooperates with a Hall effect sensor. In this
manner, the rotational position of the gear wheel 40, 42 can be determined. Such
measurements can be used for tracking and analyzing the cumulative consumption of

liquid from the liquid container 9.

More precisely, and according to an embodiment, the sensor comprises a 2-dimensional
or 3-dimensional Hall effect sensor that measures the orthogonal magnetic fields in the
rotational plane of the magnet. When the magnet rotates during the actuation of the
dispenser, the ratio of magnetic field strength among the measured dimensions changes
and this ratio is used to determine the rotation angle of the magnet.
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In another embodiment, not shown in the drawings, there is provided a detection unit
which comprises a pair of Hall effect sensors which produces a voltage proportional to a
magnetic field, and are configured such that when the dispenser is at rest, a magnet
points more directly towards the first sensor of the pair and when the actuator is pressed,
the magnet rotates to a point more directly towards the second sensor, which results in a
shift of voltage from the first sensor to the second sensor. Such an embodiment gives a
more precise process for measuring the angular position of the gear wheel in question.

Figure 12 shows a dispenser 1 in yet another embodiment in which the insert module 22
is positioned in the housing 2. Next, the replaceable container 9 is positioned in the insert
module 22 in a manner so that the pump unit 11 extends through the U-shaped opening
defined by the base portion 23. Also, the pump unit 11 is positioned so that the C-shaped
actuator 26 of the detection unit 25 is positioned around a part of the circumference of the
pump unit 11. This means that when a user pushes on the actuator 7, the pump unit 11
will be displaced as described with reference to Figures 5A and 5B, i.e. so that the flange
17 is forced upwards. This also means that the C-shaped actuator 26 is pivoted upwards.
By means of the gear portion 28 of the actuator 26 which meshes with the gear wheel
(see Figure 9), detection of the movement of the pump unit 11 can be obtained.

Figure 13 shows a simplified schematic drawing of a system corresponding to the
dispenser 1 according to Figure 7 and 8. More precisely, the system is based on the
transponder unit 13 which can be detected by means of the transponder reader unit 8a,
which is connected to a microprocessor 18. Also, the actuation device 7 is connected to
the microprocessor 18 in generally the same manner as described with reference to
Figure 6, i.e. so that a signal is generated and transmitted to the microprocessor 18 when
a user activates the dispenser 1.

Furthermore, the detection unit 25 is also connected to the microprocessor 18. In this
manner, a signal corresponding to the usage, i.e. the cumulative dispensed amount of
soap in the liquid container 9, can be generated when the actuation device 7 is activated
by a number of users. Data regarding such usage can be transmitted to the
microprocessor 18. This means that the cumulative amount of soap which has been
dispensed can be calculated by means of the microprocessor 18. Data related to the
usage of soap can furthermore be transmitted from the microprocessor 18 and to an

external computer unit 20 via a communications unit 19.
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By means of the system as described above, a number of processes for detecting and
tracking usage of the dispenser 1 can be implemented. Firstly, the external computer unit
20 can be configured for calculating the cumulative usage of liquid in each liquid container
9 with which it communicates. This means that the external computer unit 20 can be
configured for sending alert messages and instructions to maintenance staff when it has

detected that a particular replaceable liquid container 9 is empty or close to empty.

The detection unit 25 is based on a magnetometer sensor which gives a highly accurate
measurement of the movement of the actuator 26, which in turn gives an accurate

measurement of the liquid used i.e. as in the embodiments of Figures 9, 10 and 11.

Furthermore, data from a large number of liquid containers can be used for collecting
statistics regarding the use of the dispensers, for example for determining whether certain
dispensers are used more frequently than others and for determining the overall
consumption of liquid at a particular site, such as a hospital or airport. Also, the average
use of liquid for each dispenser which is connected to the external computer unit 20 can
be determined.

Also, information regarding the usage of liquid can be combined with other information
which can be programmed on the transponder unit 13, for example which type of liquid is
in the liquid container 9. This means that statistics regarding the usage of different types
of liquids can be obtained.

Furthermore, the dispenser 1 can be configured for recognizing whether the liquid
container 9 is of a particular brand, by checking (by means of the external computer unit
20 and the memory unit 21) whether the identity of the liquid container 9 is included in a
pre-stored database of approved liquid containers.

Also, the dispenser can be configured for recognizing whether the liquid container 9 is a
full, unused liquid container by checking, in the external computer unit 20, whether the
identity of the liquid container corresponds to a unit which has not been used before.
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Furthermore, the dispenser can be configured to display information related to the
contents of an individual liquid container (e.g., type of fluid, volume) suitably on a display
which is provided on the dispenser (not shown in the drawings).

Also, the information that is transmitted from the dispenser could comprise time stamp
information, i.e. information on when a dispenser has been activated by a user. This
means that information regarding when the liquid container needs to be replaced could be
calculated both depending on cumulative usage data and also depending on the intensity
of the user traffic associated with the dispenser.

The invention is not limited to the embodiment but can be varied within the scope of the
appended claims.

Although the described embodiments relate to a liquid container 9 that contains soap, it
should be noted that other liquids are contemplated, such as detergent, disinfectants,
skin-care liquids, moisturizers, sanitizers, lotions, shampoo and other medicaments. The
choice and composition of the liquid can be varied by the skilled person depending on the
properties needed for the liquid and the desired result.

Also, the actuating device can be either of a manually operated or a motorized type. In the
embodiment in Figure 4, the actuating device is manually operated by a user. In another
embodiment, the actuating device can be motorized, which means that an electric motor
is activated so as to operate the pump unit when a user pushes on the actuating device.
Also, the actuating device can be automatic, i.e. based on a touch-free sensor, for
example based on infrared technology, which senses the presence of a user and
activates an electric motor when a user has been detected.
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CLAIMS

1. A dispenser system comprising a dispenser (1) and a replaceable liquid container (9),
and a dispensing mechanism causing fluid to be discharged from the liquid container (9)
upon actuation and comprising a pump unit (11) for discharging said liquid; said dispenser
(1) also comprising a detection unit (25; 25a; 25b) for detecting displacement of said
pump unit (11); and wherein information related to said displacement can be transmitted
to an external computer unit (20); characterized in that the pump unit (11) is configured
with a displaceable element (17) which, upon actuation, has a linear motion during
discharging of liquid, that the displaceable element (17) interacts with a rotating gear
element (29; 40; 42), and that the gear element (29; 40; 42) is associated with a sensor of
the magnetometer type.

2. A dispenser system according to claim 1, wherein the sensor comprises a rotating
magnet on the gear element (29; 40; 42) which cooperates with a fixed Hall effect sensor,
in order to detect the rotational position of said gear element (29; 40; 42).

3. A dispenser system according to claim 1 or 2, wherein the detection unit (25; 25a; 25b)
comprises an actuator (26) which is configured for being pivotally displaced through
movement of said displaceable element (17), said actuator (26) having a geared section
(28) which meshes with said gear element (29).

4. A dispenser system according to claim 1 or 2, wherein the displaceable element (17) is
configured for interacting with the gear element (40) via a pivotally arranged and generally
L-shaped actuator element (35) having a geared section (39) which meshes with said
gear element (40).

5. A dispenser system according to claim 1 or 2, where the displaceable element (17) is
configured for interacting with the gear element (42) via a generally linear geared section
(41) which is arranged on the pump unit (11) and which meshes with said gear element
(42).

6. A dispenser system according to any one of claims 1-5, wherein the sensor comprises
a 2-dimensional or 3-dimensional Hall effect sensor that measures the orthogonal
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magnetic fields in the rotational plane of said magnet, said sensor being configured so
that when the magnet rotates during the actuation of the dispenser, the ratio of magnetic
field strength among the measured dimensions changes and is used to determine the
rotation angle of the magnet.

7. A dispenser system according to any one of the preceding claims, wherein the
dispenser (1) comprises an insert module (22) which is configured to be removably
positioned in said dispenser (1), said insert module (22) being configured for
accommodating said liquid container (9).

8. A dispenser system according to claim 7, wherein the detection unit (25; 25a; 25b) is
arranged in said insert module (22).

9. A dispenser system according to any one of the preceding claims, wherein the
dispenser comprises a transponder reader unit (8a) for cooperating with a transponder
unit (13) supported by said replaceable liquid container (9).

10. A dispenser system according to claim 9, wherein said transponder unit (13) is an
RFID tag and the transponder reader unit (8; 8a) is an RFID reader unit.

11. A dispenser system according to any one of the preceding claims, wherein the rotating
gear element (29; 40; 42) is constituted by a gear wheel.

12. Method for operating a dispenser system comprising a dispenser (1) and a
replaceable liquid container (9), said method comprising:

providing a pump unit (11) for discharging liquid from the liquid container (9) upon
actuation of said dispenser system;

detecting a displacement of said pump unit (11) upon actuation; and

transmitting information related to said displacement to an external computer unit
(20); characterized in that said method comprises:

detecting a linear motion during discharging of liquid, upon actuation, of a
displaceable element (17) forming part of said pump unit (11);

providing interaction of the displaceable element (17) and a rotating gear element
(29; 40; 42); and
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arranging the gear element (29; 40; 42) so as to be associated with a sensor of the
magnetometer type.

13. A method according to claim 12, wherein said method furthermore comprises:

detecting a rotational position of said gear element (29; 40; 42) by means of a
rotating magnet forming part of the sensor and provided on the gear element (29; 40; 42)
and cooperating with a fixed Hall effect sensor.

14. A method according to claim 12 or 13, wherein said method furthermore comprises:

pivotally displacing an actuator (26) forming part of the detection unit (25; 25a;
25b), through movement of said displaceable element (17), said actuator (26) having a
geared section (28) which meshes with said gear element (29).

15. A method according to claim 12 or 13, wherein said method furthermore comprises:

allowing interaction of the displaceable element (17) and the gear element (42) via
a generally linear geared section (41) which is arranged on the pump unit (11) and which
meshes with said gear element (42).

16. A method according to any one of claims 12 to 15, wherein said method furthermore
comprises:

providing cooperation between a transponder reader unit (8a) and a transponder
unit (13) supported by said replaceable liquid container (9).
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