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(54) METHOD FOR DETERMINING A DEPLETION OF A FILTER CARTRIDGE WITHIN A LIQUID 
FILTER SYSTEM

(57) A method for determining a depletion of a filter
cartridge (11) within a liquid filter system (8) comprises
a configuration step performed by the liquid filter system
(8) and an external electronic data processing device (9).
An individual depletion threshold liquid quantity is deter-
mined with the external electronic data processing device

(9), and the individual depletion threshold liquid quantity
is transmitted to and stored within the comparison unit
(13) of the liquid filter system (8) as updated data for the
depletion threshold liquid quantity that is used for esti-
mating the depletion of the filter cartridge (11).
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Description

Technical Field

[0001] The invention relates to a method for determin-
ing a depletion of a filter cartridge within a liquid filter
system comprising a determination unit, a comparison
unit and an indicator unit, whereby in a determination
step a filtered liquid quantity that has been filtered by the
filter cartridge is determined by the determination unit,
whereby in a comparison step the determined filtered
liquid quantity is compared by the comparison unit with
a depletion threshold liquid quantity that is stored within
the comparison unit and that corresponds to the depletion
of the filter cartridge due to the amount of liquid that has
been filtered with the liquid filter system, and whereby in
case of the filtered liquid quantity exceeds the depletion
threshold liquid quantity, an depletion information corre-
sponding to the filtered liquid quantity exceeding the de-
pletion threshold liquid quantity is indicated to a user of
the liquid filter system by the indicator unit.

Background of the invention

[0002] Liquid filter systems for drinkable liquids have
reached a widespread usage and allow for good quality
drinkable liquids reducing the importance of the quality
of the source liquid that is used as basis for the drinkable
liquid. In particular, household water filter systems have
been developed and are widely used for improving the
quality of the tap water that is distributed to the respective
household. Usually, the liquid filter systems and in par-
ticular the water filter systems comprise a first container
that can be filled with a liquid or with water to be filtered,
and a second container that is fluidly connected via a
filter cartridge with the first container, whereby the liquid
that flows from the first container into the second con-
tainer must pass through the filter cartridge and will be
filtered during the passage through the filter cartridge.
[0003] Many household filter systems rely on gravita-
tional forces and comprise an arrangement of the first
tank positioned above the second tank, resulting in a liq-
uid flow from the first tank into the second tank without
the need for applying additional pressure to create the
liquid flow. However, there are also filter systems known
that comprise a pump system or another pressure system
that exerts a pressure to force the liquid or the water to
flow through the filter cartridge.
[0004] The filter cartridge usually comprises active car-
bons to reduce the concentration of contaminants like
chlorine, suspended solids, heavy metals such as lead,
and optionally comprises ion-exchange resins to reduce
the concentration of calcium and magnesium ions which
will result in reducing the water hardness. The filtered
liquid and in particular the filtered water usually have a
better taste and also has an improved quality for human
consumption.
[0005] The contents of the filter cartridge are depleted

during the use of the filter cartridge for filtering an increas-
ing amount of a liquid. After having filtered a quantity of
liquid, the filter cartridge is exhausted and needs to be
removed and replaced by a new filter cartridge. Thus,
the filter cartridge is usually removably mounted within
the filter system. Many filter systems comprise an indi-
cator unit that is capable of signaling the need for replac-
ing same.
[0006] It is not solely the amount of water, but also the
content of the water to be filtered that increasingly ex-
hausts the filter’s active filtering agents. Thus, the deple-
tion of the filter cartridge also depends on the water prop-
erties. However, many indicator units determine the need
for replacing a filter cartridge on the basis of the duration
of time that the filter cartridge is used or on the basis of
the amount of water that has been passed the filter car-
tridge. Obviously, such indicator units cannot take into
account the specific water properties that are responsible
for the depletion of the filter cartridge. Therefore, such
indicator units can only indicate a rough estimation of the
exhaustion of the filter cartridge. By way of precaution,
the commonly used indicator units do indicate the need
to replace the filter cartridge well before an actual ex-
haustion of the filter cartridge occurs. As a result, valuable
filter medium is wasted due to a premature replacement
of a filter cartridge that is still able to properly filter some
more water.
[0007] Other indicator units that are known from prac-
tice comprise a link to an external electronic data
processing device and continuously transmit data like
the amount of water that has been filtered to an external
data processing device. The external data processing
device is used for continuously calculating the ongoing
depletion of the filter cartridge, which will be indicated
with the external data processing device. It is also pos-
sible to transmit some information back to the indicator
unit within the liquid filter system which can be indicated
by the indicator unit. However, such indicator units are
costly and require continuous data communication with
the external data processing device.
[0008] Accordingly, there is a need for providing for a
method for determining the depletion of a filter cartridge
within a liquid filter system without requiring costly data
processing units within an indicator unit, and without re-
quiring a continuous data transfer to and from an external
data processing device.

Summary of the invention

[0009] The present invention relates to a method for
determining the depletion of a filter cartridge as described
at the beginning, characterized in that within a configu-
ration step an individual depletion threshold liquid quan-
tity is determined with an external electronic data
processing device with individual information, and the
individual depletion threshold liquid quantity is transmit-
ted to the transmission unit and stored within the com-
parison unit as updated data for the depletion threshold
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liquid quantity that is used within the comparison step.
Thus, there is only one data transfer needed from an
external electronic data processing device for providing
the information to the liquid filter system that is required
for determining or updating an individual depletion of the
filter cartridge on the basis of individualized information.
The individual information can be provided once at the
beginning of the service life of the filter cartridge or at the
beginning of the service life of the liquid filter system, if
e.g. only one kind of filter cartridge can be used within
the liquid filter system. Such a configuration step can be
performed at any place or location, e.g. at a point of sale
of the filter cartridges or of the liquid filter system, or at
the premises of the user. The individual depletion thresh-
old liquid quantity can also be repeatedly determined and
transmitted to the transmission unit of the liquid filter de-
vice, e.g. in case that a new filter cartridge is inserted
into the liquid filter system that might have different de-
pletion characteristics, or in case that a significant
change of characteristics of a liquid that will be filtered
with the liquid filter device.
[0010] The external electronic data processing device
can be a smartphone with an appropriate program for
performing the required process steps of obtaining or se-
lecting individual information and of modifying the preset
depletion threshold liquid quantity or of determining the
individual depletion threshold liquid quantity that is stored
and used as updated data for the depletion threshold
liquid quantity. The external electronic data processing
device can also be a computer or any other kind of data
processing device with an input device. Thus, it is pos-
sible to forward a request for performing the configuration
step to a server of the manufacturer or distributor of the
filter cartridge that determines the individual information
for updating the preset depletion threshold liquid quantity
on the basis of additional information that is forwarded
from the external electronic data processing device to
the server. The additional information that is forwarded
to the server can be identical to the individual information.
It is also possible to forward any other information that
allows to individualize the subsequent use of the liquid
filter system and that can be combined with further ad-
ditional information provided from the server or from any
other data storage or data providing system. Preferably,
the external electronic data processing device is suitable
for accessing the internet, which will allow for accessing
individual information that is available on databases that
can be accessed via the internet. It is also possible to
store some individual information within the external elec-
tronic data processing device, and to update the individ-
ual information that is stored within the external electronic
data processing device with information provided via the
internet.
[0011] Data transfer between the liquid filter system
and the external electronic data processing device can
be performed by wire, i.e. with a cable connection that
must be established during the configuration step, or
wireless, e.g. by making use of standardized wireless

data communication protocols like Bluetooth, Near-Field
Communication or internet protocols. Making use of wire-
less data transfer during the configuration step allows for
safe encapsulation of the electronic components within
the liquid filter system and enables an easy and comfort-
able use by the user.
[0012] Even though some aspects of the invention are
described for water and in particular drinking water, it is
understood that the invention can be applied to all liquids
that can be filtered with the liquid filter system.
[0013] The individual information can comprise some
information about the geographical location related to the
use of the liquid filter system, e.g. the location of the user
that makes use of the liquid filter system. The location
information can be as precise as identifying a city or a
part of the city where the liquid filter system is used. The
location information can also identify a region or a be-
longing to a water supply area from which provides for
the water to be filtered. It is also possible to make use of
any other individual information that individualizes the
water that will be filtered with the liquid filter device.
[0014] It is also possible to perform the configuration
step more than once, e.g. if, for example, the filter system
is to be taken to another location and to be used there
over a period of several days or weeks, which will result
in a change of characteristics of the liquid, i.e. the water
that will be filtered with the liquid filter system.
[0015] It is considered a main aspect and advantage
of the present invention that providing for and including
the individual information for estimating the depletion of
the filter cartridge does not require a different or more
costly comparison unit within the liquid filter system, as
only a value for a generic depletion threshold liquid quan-
tity is replaced by a value for an individual depletion
threshold liquid quantity. Even in case that such an up-
dated value is not requested or provided by the external
electronic data processing device, the comparison unit
of the liquid filter system will be able to perform and to
determine a level of depletion of the filter cartridge, even
though it is not an individual level of depletion that takes
into account specific information for the liquid that is usu-
ally filtered with the liquid filter system during the service
life of the filter cartridge.
[0016] According to an advantageous embodiment of
the invention, the individual information for calculating
the individual depletion threshold liquid quantity compris-
es information about local water hardness of water that
is filtered with the liquid filter system. Such information
is usually available to a user and can be entered manually
into the external electronic data processing device, e.g.
a smartphone or a computer. Water hardness is one of
the main factors that affect the depletion of the filter car-
tridge. Thus, by modifying the depletion threshold liquid
quantity by taking into account only the water hardness
will usually result in a reasonably accurate determination
of the individual depletion threshold liquid quantity that
can be filtered before the filtering effect deteriorates due
to the depletion of the filter cartridge.
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[0017] In yet another embodiment of the invention the
individual information for calculating the individual deple-
tion threshold liquid quantity comprises information about
the filter cartridge that is currently in use within the liquid
filter system or information about individual usage of the
liquid filter system by a user. For example, the liquid filter
system allows for inserting and using different filter car-
tridges with different depletion threshold liquid quantities.
The user can enter information about the type of filter
cartridges that will be used with the liquid filter system
into the external electronic data processing device, and
during the configuration step the individual depletion
threshold liquid quantity for this type of filter cartridges is
determined and afterwards transferred to the liquid filter
system. It is also possible to enter information about in-
dividual preferences of use of the liquid filter system. If
e.g. the liquid quantity already filtered by the filter car-
tridge is determined on the basis of the number of liquid
dispensing procedures, an individual preference infor-
mation for a user might differ between repeatedly dis-
pensing only small amounts of water and usually dis-
pensing the whole amount of the filtered liquid.
[0018] According to an advantageous embodiment of
the invention, during the configuration step the external
electronic data processing device requests a manual in-
put for the individual information. Requesting a manual
input for the individual information and calculating the
individual depletion threshold liquid quantity does not re-
quire complex hardware or large resources, and can be
performed on any smartphone or tablet computer or lap-
top or deskbound computer that is able to communicate
with the liquid filter device for transmitting the respective
data from and to the liquid filter device. Most users will
have access to such a device, which then can be used
for performing the configuration step. Furthermore, pro-
gramming the software that is required on the electronic
data processing device is very simple, as no complex
calculations are required for determining the individual
depletion threshold liquid quantity that is returned to the
liquid filter system. The software that is required on the
external electronic data processing device can be easily
distributed by the producer of the filter cartridges or of
the liquid filter systems.
[0019] In yet another aspect of the invention, that dur-
ing the configuration step the external electronic data
processing device evaluates graphical information from
a digital picture and determines the individual depletion
threshold liquid quantity on the basis of the evaluated
graphical information. In order to further simplify the han-
dling for the user, an option can be offered to take a pic-
ture of a bar code or a matrix code that contains infor-
mation about e.g. local water hardness or other individual
information, and to determine the individual depletion
threshold liquid quantity on the basis of information that
is extracted from the bar code or the matrix code. It is
also possible to extract individual information of e.g. local
water hardness from pictures showing results of tests
that have been performed with commercially available

testing kits.
[0020] According to yet another embodiment of the in-
vention, during the configuration step the electronic data
processing device comprises a geographic data obtain-
ing unit and automatically obtains the individual informa-
tion on the basis of the geographic data obtained with
the geographic data obtaining unit. Many smartphones
or tablet computers comprise a geographic data obtain-
ing unit, e.g. a GPS-sensor that provides very accurate
geographic location information and can be easily ac-
cessed by a software that is programmed and used for
determining the individual depletion threshold liquid
quantity. The current location information can be com-
pared with a database in which, for example, the water
hardness depending on the respective location is stored.
On the basis of the water hardness that applies for the
current location the individual depletion threshold quan-
tity can be calculated and returned to the liquid filter sys-
tem.
[0021] Furthermore, it is also possible that the indicator
unit indicates a remaining information that corresponds
to a remaining quantity of liquid that can be filtered with
the liquid filter system before the filtered liquid quantity
exceeds the depletion threshold liquid quantity. The re-
maining information can be a simple light emitting diode
that emits light if the remaining quantity of liquid is zero
or below a preset minimum threshold value. The remain-
ing information can also be a flashing light with the inter-
vals between single flashed becoming shorter as the re-
maining quantity approaches zero or the preset minimum
threshold value. It is also possible to indicate the remain-
ing information by other means, e.g. by different light
colors or by a bar graph display. The remaining informa-
tion can be determined on the basis of the quantity of
water that has already been filtered with the current filter
cartridge. The quantity of water that has been filtered can
be approximated by e.g. automatically counting the
number of refills or by automatically measuring the du-
ration of water flowing towards or from the filter cartridge.
It is also possible to determine the remaining information
with a water level meter.
[0022] The configuration and adaption of a depletion
threshold liquid quantity of a liquid filter system to indi-
vidual usage of a user requires only once the determina-
tion of the individual depletion threshold liquid quantity
by an external device like e.g. a smartphone, and sub-
sequent transfer of the individual depletion threshold liq-
uid quantity to the liquid filter system for updating this
value. No costly modification or upgrade of the liquid filter
system is required in order to allow for an individual adap-
tion of the depletion threshold liquid quantity, which will
result in better use of the filter cartridges. Of course, the
method also allows for repeated updates of the individual
depletion threshold liquid quantity as need arises. Each
individual adaption only requires the use of e.g. a smart-
phone and the transmission of the data from the smart-
phone to the liquid filter system.
[0023] However, according to yet another aspect of the
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invention, at the beginning of the configuration step a
preset depletion threshold liquid quantity data is trans-
mitted by the transmission unit to the external electronic
data processing device, and that an individual depletion
threshold liquid quantity is calculated with the external
electronic data processing device by modifying the preset
depletion threshold liquid quantity with individual infor-
mation provided from the external electronic data
processing device. Thus, it is not necessary to enter or
obtain specific information about the type of filter car-
tridge that is used with the liquid filter system. The generic
depletion threshold liquid quantity is provided by the liq-
uid filter system and only modified by the external elec-
tronic data processing device, e.g. lowered or increased
by a factor determined on the basis of the local water
hardness or the difference of the local value to a preset
generic value of water hardness.

Brief description of the drawings

[0024] The present invention will be more fully under-
stood, and further features will become apparent, when
reference is made to the following detailed description
and the accompanying drawings. The drawings are
merely representative and are not intended to limit the
scope of the claims. In fact, those of ordinary skill in the
art may appreciate upon reading the following specifica-
tion and viewing the present drawings that various mod-
ifications and variations can be made thereto without de-
viating from the innovative concepts of the invention. Like
parts depicted in the drawings are referred to by the same
reference numerals.

Figure 1 illustrates a schematic representation of the
method for determining a depletion of a filter car-
tridge within a liquid filter system according to the
invention, and

Figure 2 illustrates a schematic representation of a
liquid filter system that communicates with an exter-
nal electronic data processing device for performing
the method illustrated in Figure 1.

[0025] Figure 1 illustrates a schematic flow chart of a
method for determining a depletion of a filter cartridge
within a liquid filter system according to the invention.
Within a starting step 1, a user activates a program on
an external electronic data processing device, e.g. a
smartphone. The program allows for determining an in-
dividual depletion threshold liquid quantity on the basis
of individual information that is entered into or obtained
from the external electronic data processing device. Dur-
ing an information retrieving step 2, the external electron-
ic data processing device retrieves an individual informa-
tion about the liquid that will be presumably filtered with
the liquid filter system during the lifecycle of the filter car-
tridge that has been inserted into the liquid filter system.
The individual information can be a value representing

the water hardness of water that will be filtered with the
filter cartridge. This value can be manually entered by a
user. It is also possible to determine a water hardness
value on the basis of geographic location information that
is provided e.g. by a GPS-sensor of the external elec-
tronic data processing device. The geographic location
information can be used to retrieve a water hardness
value e.g. from a database that comprises a list of geo-
graphic locations and corresponding water hardness val-
ues. Instead of solely a water hardness value, it is also
possible to take into account other individual information
that might affect the depletion of the filter cartridge during
the intended use of the filter cartridge within the liquid
filter system, e.g. the content or identification of particles
or components that will be removed from the liquid during
the filtering process. Furthermore, the individual informa-
tion also comprises the identification of a type of filter
cartridge or at least the identification of a generic and
preset depletion threshold liquid quantity that will allow
the correct determination of the individual depletion
threshold liquid quantity that is applicable for the liquid
filter system and the filter cartridges that will be used by
the user. Such an information about the type of filter car-
tridge that is currently used can also be provided from
the liquid filter system and e.g. wireless transmitted to
the external electronic data processing device upon re-
quest from that device or upon activation by a user, e.g.
by pressing a button at the liquid filter system.
[0026] Within a subsequent calculation step 3, the in-
dividual depletion threshold liquid quantity data will be
calculated by the external electronic data processing de-
vice on the basis of the individual information. The start-
ing step 1, the information retrieving step 2 and the cal-
culation step 3 are part of a configuration step for con-
figuring and adapting the depletion threshold liquid quan-
tity data within the liquid filter system. Then, the individual
depletion threshold liquid quantity data is transmitted to
the liquid filter system during a transmission step 4.
[0027] Within a depletion value setting step 5, the in-
dividual depletion threshold liquid quantity value is stored
within the liquid filter system, e.g. within the control unit
or within a storage unit that can be accessed by the con-
trol unit.
[0028] During subsequent use of the liquid filter sys-
tem, a filtered liquid determination unit continuously per-
forms a determination step 6 for determining a quantity
of liquid value that represents the quantity of liquid that
has been filtered with the filter cartridge. Furthermore,
either also continuously or after each update of the fil-
tered quantity of liquid a comparison step 7 is performed.
Within the comparison step 7, the current quantity of liq-
uid value that has been determined within the determi-
nation step 6 is compared to the individual depletion
threshold liquid quantity value that has been provided by
the external electronic data processing device. In case
that the current quantity of liquid value exceeds or is near
to the individual depletion threshold liquid quantity value,
a depletion information corresponding to the filtered liquid
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quantity approaching or exceeding the individual deple-
tion threshold liquid quantity is indicated to a user of the
liquid filter system by an indicator unit of the liquid filter
system. Thus, the user is informed about upcoming or
already reached depletion of the filter cartridge, which
allows the user to arrange for a replacement of the filter
cartridge.
[0029] If a change of the type of filter cartridge is de-
tected by the liquid filter system or by the user, either by
manual input of a user or automatically, a new configu-
ration step comprising the steps 1 to 5 is triggered and
performed before the liquid filter system settles again into
the operation mode comprising the steps 6 and 7.
[0030] Figure 2 schematically illustrates a liquid filter
system 8 and an external electronic data processing de-
vice 9 with which the method according to the invention
and described above is performed. The liquid filter sys-
tem 8 comprises a filter cartridge seating 10 adapted to
receive a filter cartridge 11 for filtering a liquid, e.g. water,
that is feed to the liquid filter system 8. The liquid filter
system 8 also comprises a determination unit 12 for de-
termining the quantity of liquid that has been filtered by
the filter cartridge 11, a comparison unit 13 for comparing
the current quantity of liquid value that has been deter-
mined with the determination unit 15 with an individual
depletion threshold liquid quantity value, and an indicator
unit 14 that indicates a depletion information correspond-
ing to the filtered liquid quantity approaching or exceed-
ing the individual depletion threshold liquid quantity of
the filter cartridge 11 of the liquid filter system 8. The
comparison unit 13 comprises a control unit with a mi-
croprocessor that performs all operations of the liquid
filter system 8 that are required for performing the method
described above.
[0031] The liquid filter system 8 also comprises a trans-
mission unit 15 for receiving data 16 from the external
electronic data processing device 12 and, if optionally
implemented, for sending data 17 to the external elec-
tronic data processing device 9. The external electronic
data processing device 9 can be e.g. a smartphone or
any other computer device that is adapted to communi-
cate with the liquid filter system 8 and to perform the
steps 1 to 4 of the method described above.

Claims

1. Method for determining a depletion of a filter car-
tridge (11) within a liquid filter system (8) comprising
a determination unit (12), a comparison unit (13) and
an indicator unit (14), whereby in a determination
step (6) a filtered liquid quantity that has been filtered
by the filter cartridge (11) is determined by the de-
termination unit (12), whereby in a comparison step
(7) the determined filtered liquid quantity is com-
pared by the comparison unit (13) with a depletion
threshold liquid quantity that is stored within the com-
parison unit (13) and that corresponds to the deple-

tion of the filter cartridge (11) due to the amount of
liquid that has been filtered with the liquid filter sys-
tem (8), and whereby in case of the filtered liquid
quantity exceeds the depletion threshold liquid quan-
tity, an depletion information corresponding to the
filtered liquid quantity exceeding the depletion
threshold liquid quantity is indicated to a user of the
liquid filter system (8) by the indicator unit (14), char-
acterized in that within a configuration step (1, 2,
3) an individual depletion threshold liquid quantity is
determined with an external electronic data process-
ing device (9) with individual information, and the
individual depletion threshold liquid quantity is trans-
mitted to the transmission unit (15) and stored within
the comparison unit (13) as updated data for the de-
pletion threshold liquid quantity that is used within
the comparison step (7).

2. Method according to claim 1, characterized in that
the individual information for calculating the individ-
ual depletion threshold liquid quantity comprises in-
formation about local water hardness of water that
is filtered with the liquid filter system (8).

3. Method according to claim 1 or claim 2, character-
ized in that the individual information for calculating
the individual depletion threshold liquid quantity
comprises information about the filter cartridge (11)
that is currently in use within the liquid filter system
(8) or information about individual usage of the liquid
filter system (8) by a user.

4. Method according to any of the preceding claims,
characterized in that during the configuration step
the external electronic data processing device (9)
requests a manual input for the individual informa-
tion.

5. Method according to any of the preceding claims,
characterized in that during the configuration step
the external electronic data processing device (9)
evaluates graphical information from a digital picture
and determines the individual depletion threshold liq-
uid quantity on the basis of the evaluated graphical
information.

6. Method according to any of the preceding claims,
characterized in that during the configuration step
the external electronic data processing device (9)
comprises a geographic data obtaining unit and au-
tomatically obtains the individual information on the
basis of the geographic data obtained with the geo-
graphic data obtaining unit.

7. Method according to any of the preceding claims,
characterized in that the indicator unit (14) indi-
cates a remaining information that corresponds to a
remaining quantity of liquid that can be filtered with
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the liquid filter system (8) before the filtered liquid
quantity exceeds the depletion threshold liquid quan-
tity.

8. Method according to any of the preceding claims,
characterized in that at the beginning of the con-
figuration step a preset depletion threshold liquid
quantity data is transmitted by the transmission unit
(15) to the external electronic data processing device
(9), and that an individual depletion threshold liquid
quantity is calculated with the external electronic da-
ta processing device (9) by modifying the preset de-
pletion threshold liquid quantity with individual infor-
mation provided from the external electronic data
processing device (9).
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