w0 2022/152497 A1 IR} URE DAY 00 0 0, O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

21 July 2022 (21.07.2022)

(51) International Patent Classification:

(10) International Publication Number

WO 2022/152497 Al

WIPO I PCT

CO2F 1/00 (2006.01) BO1D 37/04 (2006.01)
BOID 35/143 (2006.01) CO2F 1/28 (2006.01)
BOID 27/08 (2006.01) CO2F 1/42 (2006.01)

(21) International Application Number:

PCT/EP2021/086174

(22) International Filing Date:

16 December 2021 (16.12.2021)

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
DE 10 2021 100 759.3

15 January 2021 (15.01.2021)  DE

(71) Applicant: BRITA GMBH [DE/D.

English
English

Strasse 4, 65232 Taunusstein (DE).

(54) Title: FILTRATION DEVICE

©]. Heinrich-Hertz-

31

27a

(72)

(81)

(34)

41

Inventors: LANG, Uwe; Dictrich-Bonhoffer-Strasse 1.
65232 Taunusstein (DE). LANG-DRESS, Sabine; Diect-
rich-Bonhoeffer-Stralie 1, 65232 Taunusstein (DE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH., BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM., PA. PE, PG, PH, PL, PT, QA. RO, RS, RU, RW, SA,
SC, SD, SE. SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

Figure 1a

(57) Abstract: The present invention relates to a filtration device (1) comprising an inlet funnel (3) with a cartridge seat (6), a filter
cartridge (9) placeable 1n the cartridge seat (6), and a sensing apparatus (21) comprising sensing means (23) for measuring at least
onec water characteristic. The sensing apparatus (21) comprises an elec-trical circuit with a control gap (33) and the filter cartridge (9)
comprises a bridg-ing element (4 1), wherein the bridging element (41) 1s arranged such that 1t elec-trically closes the control gap (33)

when the filter cartridge (9) 1s located in the

cartridge seat (6).

[Continued on next page/



WO 2022/152497 AT [H}IRN0HYF VOB RH A0 AR R

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download

Jrom PATENTSCOPE



10

15

20

25

WO 2022/152497 PCT/EP2021/086174

Filtration device

Description

The present invention relates to a filtration device, a filter cartridge, a filtration

assembly, and a method for operating a sensing apparatus In a filtration device.

Filtration devices can be used as water filters for everyday use In households,
which 1s why they are also called table water filters. They are primarily used for
clearing tap water of unwanted substances. Among these substances are chlorine
and hardness builders such as calcium and magnesia, but also lead, which finds

its way Into tap water through the use of lead pipes, especially in older houses.

Table water filters are often gravity-operated. Besides the pouring of the water,
which Is to be treated, into the water filter, no work Is necessary for filtering the
water. The water simply flows downwards through a filter cartridge and into a

receptacle for the filtered water due to the gravitational force.

A filtration device known from EP 1 230 166 B1 comprises an inlet funnel having
a bottom wall, which Is provided with an opening for a filter cartridge. The filter
cartridge 1s plugged into the opening, creating a seal between the opening and a
sealing rim of the filter cartridge. In use, water Is introduced into the inlet funnel
from above and then flows into the filter cartridge through water inlets. Granular
treatment media for the water Is located inside of the filter cartridge. The treatment
media usually comprises i1on exchange resin and/or active coal, but other compo-
nents may be used as treatment media as well. In the filter cartridge the water is
{reated and then exits the filter cartridge downwards through water outlets at the
pbottom of the filter cartridge. The treated water Is also called filtrate. The filter

cartridge Is also provided with air outlets at its very top in order to allow air from
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INside the filter cartridge to exit the filter cartridge upwards at the beginning of the

filtration process.

Over time, the effectiveness of the treatment media deteriorates. At a certain
point, the treatment media 1s used up. To determine such a state it has been
proposed to provide sensing means for measuring the conductivity of the water
present In the filtration device. The conductivity of the water changes when 1t Is
{reated: treated water 1s less conductive due to the 1on exchange that occurs dur-
INg treatment. In EP 1 490 302 B2 it 1s proposed to measure both the water that
IS to be filtered (feed water) and the filtrate as well as the volume already treated
by the cartridge. These characteristics make it possible to determine how much

matter has been absorbed or exchanged by the treatment inside the cartridge.

DE 10 2008 054 479 A1 also proposes measuring the water conductivity both In
the feed water and In the filtrate, but the measurements are only used In order to

determine the filling levels.

For measuring the conductivity or other characteristics of water, a power source
IS required. Since table water filters are generally supposed to operate without
being connected to an external power source or the national grid, an internal
power source such as a battery I1s used. As disclosed In EP 1 490 302 B2 the
pattery may be implemented as part of the filter cartridge together with the con-

ductivity sensing unit. Such a cartridge i1s expensive and thus undesirable.

DE 10 2008 054 479 A1 discloses a sensing unit that 1s independent of the filter
cartridge. The sensing unit comprises its own power source. While this reduces
the cost of manufacturing the filter cartridges, such a solution has another disaad-
vantage: If the sensing unit 1s active all the time the power source Is drained
quickly. The user therefore has to exchange not only the filter cartridge but the

power source (battery) on a regular basis.
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It IS therefore the object of the invention to provide a more sophisticated sensing

unit for measuring water characteristics within a filtration device.

The object of the Invention I1s achieved by a gravity-operated filtration device ac-

cording to claim 1.

The filtration device comprises an Inlet funnel with a cartridge seat, a filter car-
tridge placeable In the cartridge seat, and a sensing apparatus comprising sens-
INg means for measuring at least one water characteristic. The filtration device Is
characterised In that the sensing apparatus comprises an electrical circuit with a
control gap and the filter cartridge comprises at least one bridging element,
wherein the bridging element is arranged such that it electrically opens or closes
the control gap, 1. e. opens a short circuit initially present within the electrical cir-
cuit of the sensing apparatus or closes the Initially open electrical circuit of the

sensing apparatus, when the filter cartridge 1s located In the cartridge seat.

The sensing apparatus In its idle state may provide an open electrical circuit that
can be closed (bridged) by the filter cartridge being correctly seated in the car-
tridge seat. The sensing apparatus In its idle state may alternatively provide a
short circuit that can be opened by the filter cartridge being correctly seated in the
cartridge seat. Both alternatives ensure that the sensing apparatus 1s only opera-

ble when the filter cartridge Is placed correctly in the cartridge seat.

The inventors have found it to be advantageous If the sensing device only oper-
ates If a filter cartridge I1s present in the filtration device. Without the filter cartridge,
operating the sensing device Is a waste of energy, even If water Is present In the
flltration device. Thus, It Is most preferable If the bridging element closes the con-
trol gap. When there 1s no filter cartridge present in the cartridge seat, the electri-
cal circuit Is not closed and the power source 1s not drained thus extending its

ifetime. Only when a filter cartridge with a bridging element is placed in the
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cartridge seat the electrical circuit I1s closed and the sensing apparatus IS opera-
ble. The activity of the sensing apparatus Is thus also Iinitiated automatically when
a filter cartridge i1s placed In the inlet funnel, such that the user does not have to
separately Initiate said activity. This facilitates the use of the inventive filtration
device. The sensing apparatus I1s preferably fixed to or at least partially manufac-

tured Integrally with the inlet funnel.

The electrical circuit may comprise more than one control gap. The sensing ap-
paratus may comprise more than one electrical circuit, each having at least one

control gap.

The filtration device Is preferably gravity-operated. Alternatively, it may also be

operated by a manual or (semi-)automatic pump or press.

The filtration device preferably comprises a receptacle into which the inlet funnel
can be placed. The receptacle collects the water treated inside the filter cartridge,
which flows out of the Inlet funnel downwards Into the receptacle. The receptacle

can come In many shapes, such as a carafe or a box-like container.

The filter cartridge preferably comprises a casing, in which water treatment media
IS arranged. The water treatment media preferably comprises 1o0n exchange resin
and/or active coal. The casing Is preferably formed from at least two parts so that
the treatment media can be entered into the casing easily. The filter cartridge and
the cartridge seat are preferably complementary such that they provide a sealing
against water flowing around the filter cartridge and such that they act together to
open or close the control gap when the filter cartridge 1s placed In the cartridge
seat. Preferably, one of the parts of the casing comprises a circumferential sealing
rim, which creates a seal together with a sealing surface of the cartridge seat

when the filter cartridge iIs placed in the inlet funnel ensuring that water flows only
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INto and not around the filter cartridge. The casing preferably has at least one

water inlet at its top and at least one water outlet at its bottom.

The bridging element preferably comprises an electrically conductive element for
electrically closing the control gap. This way the bridging element itself Is config-
ured such that it electrically closes the control gap. In such embodiments, the
sensing apparatus may have two connection points located at the cartridge seat
and set at a distance from one another, which define the control gap. The con-
ductive element Is then configured such that it contacts both connection points
when the filter cartridge i1s placed in the cartridge seat. This way the control gap
IS directly closed by the bridging element. Preferably, the conductive element or
the bridging element In general Is located Iin or on the sealing rim of the filter
cartridge. Since the sealing rim contacts the inlet funnel at the sealing surface
anyways, It makes for an ideal location for the bridging element. This way, creat-
INg a further contact point between the filter cartridge and the inlet funnel, which
could possible Iimit the sealing capability of the seal created by the sealing rim

and the sealing surface, can be avoided.

Several parts of the filtration device are preferably made of polymer, such as the
INlet funnel, the casing of the filter cartridge and the receptacle. The conductive
element can be formed from metal as well, but most preferably the conductive
element comprises or 1s entirely formed of conductive polymer. This way the con-
ductive element can be adapted easily to the form of the Inlet funnel or preferably
manufactured In one piece, In particular by Injection-moulding, with at least one

part of the filter cartridge, in particular with the sealing rim.

In other embodiments the inlet funnel comprises a conductive element for electri-
cally opening or closing the control gap and in that the bridging element is config-
ured to act on the conductive element when the filter cartridge Is located In the

cartridge seat such that the conductive element opens or closes the control gap.



10

15

20

25

30

WO 2022/152497 PCT/EP2021/086174

This way, no conductive element has to be present in the filter cartridge, making
Its manufacturing cheaper. According to one embodiment the control gap Is
opened by the filter cartridge when a short circuit i1s present In the 1dle state. In
this embodiment the closed control gap In the iIdle state bypasses the sensing
means so that no water characteristic can be measured unless the filter cartridge
IS correctly seated In the cartridge seat. According to another embodiment the
control gap Is closed by the filter cartridge If the control gap Is open In the idle
state. In this embodiment the open control gap In the idle state breaks the circuit
which also does not allow the sensing means to measure a water characteristic
unless the filter cartridge iIs correctly seated In the cartridge seat. The bridging
element can for example be a pin or arib. The conductive element may once more
comprise metal and/or conductive polymer. The bridging element preferably pro-

trudes from the casing.

The conductive element in such embodiments Is preferably included in a mechan-
iIcal switch configured to open and close the electrical circuit, wherein the bridging
element Is configured to act on the mechanical switch such that the switch iIs
opened or closed when the filter cartridge Is located In the cartridge seat. The
switch Is opened by the bridging element when a short circult is present in the idle
state of the sensing apparatus and the switch Is closed by the bridging element if
the control gap is open In the 1dle state. For example, If the bridging element Is a
pin, the Inlet funnel can comprise a hole, into which the pin enters and at the
pbottom of which the switch Is located. When the filter cartridge iIs placed In the
cartridge seat, the pin enters into the hole and presses onto the mechanical switch

thus opening or closing it and with it the electrical circuit.

In some preferred embodiments, the sealing rim of the filter cartridge i1s n-fold
rotationally symmetrical about a main vertical axis of the filter cartridge and com-
prises n bridging elements arranged symmetrically on the sealing rim with regard

to the vertical axis, with n 2 2. In particular, n < «_thus excluding a circular form.
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Such a configuration makes it easy for the user to enter the filter cartridge into the
cartridge seat correctly, meaning that the filter cartridge 1s entered such that the
bridging elements open or close the control gap(s) of the electrical circuit(s). Most
preferably, the sealing rim i1s two-fold rotationally symmetrical about the main axis

of the filter cartridge and comprises two bridging elements.

In other preferred embodiment, the sealing rim of the filter cartridge I1s rotationally
asymmetrical about its main vertical axis. In particular, the sealing rim and the
sealing surface are configured such that the filter cartridge can be placed in the
cartridge seat in only one operable position. With the invention it i1s important that
the bridging element Is arranged precisely at the control gap, which Is ensured by
the asymmetrical configuration. Most preferably the filter cartridge has an asym-
metric element, such as a protrusion or a bump, which more preferably comprises
the bridging element. This ensures even more that the bridging element is in the
right place when the filter cartridge In placed In the inlet funnel. The asymmetric

element Is most preferably located at the sealing rim.

The sensing apparatus Is preferably configured to measure at least one of a filling
level, water conductivity, total dissolved solids (TDS), the level of calcium (Ca),
magnesium (Mg), sodium (Na), potassium (K), chloride, nitrates, sulphates, cop-
per (Cu), and other elements or minerals, In particular main and trace ions com-

monly present In tap water, or a combination thereof.

The sensing apparatus preferably comprises a control unit and a power source.
The sensing apparatus may further comprise a display or other means of output-

ting a signal, such as an LED or LCD.

The sensing apparatus preferably comprises at least two separate sensing
means, In particular n separate sensing means, wherein at least one of the sens-

INg means IS operable only when the control gap I1s opened or closed In
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accordance with the two alternatives of the invention, respectively. Providing two
or more sensing means makes it possible to either measure several of the water
characteristics mentioned above or to measure a certain characteristic twice or
more, preferably once In the feed water and once In the filtrate. Accordingly, one
of the sensing means Is preferably configured to measure above the sealing sur-
face and another one of the sensing means Is preferably configured to measure
below the sealing surface. In other words, one of the sensing means Is preferably
arranged In the Inlet funnel above the sealing surface and one of the sensing
means Is preferably arranged In the Inlet funnel below the sealing surface or In
the receptacle. In such embodiments, the filter cartridge may also comprise at
least two bridging elements, one for each sensing means. Although Iin general In
all gravity-operated filtration devices the unfiltered water Is retained by the seal In
a portion of the Inlet funnel (feed water section) above the sealing surface and the
flltered water Is collected in a portion (filtrate section) below the sealing surface,
the Invention 1s of course to be understood to include every arrangement that
allows for separately measuring the water characteristics mentioned above before
and after filtration, whether these measurements take place above or below the

sealing surface.

The problem of the invention I1s also solved by a filter cartridge, In particular a
gravity-operated filter cartridge, for a filtration device, the filter cartridge compris-
INg a casing having ion-exchange resin therein, the casing having a water inlet
and a water outlet. The filter cartridge is characterised In that it comprises a bridg-
INg element configured such that the bridging element opens or closes a control
gap of an electrical circuit when the filter cartridge Is located in a cartridge seat of

the filtration device.

The bridging element Is preferably an element distinctive from the sealing rim.
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The filter cartridge according to the invention can generally have any of the fea-
tures mentioned above with regard to the filter cartridge. Most preferably, the
bridging element of the filter cartridge comprises an electrically conductive ele-

ment for closing the control gap.

The problem of the Invention Is also solved by a filtration assembly, In particular
a gravity-operated filtration assembly, the filtration assembly comprising an inlet
funnel with a cartridge seat and a sensing apparatus comprising sensing means
for measuring at least one water characteristic. The filtration assembly Is charac-
terised In that the sensing apparatus comprises an electrical circuit with a control
gap configured such that the control gap I1s electrically opened or closed by a
bridging element when a filter cartridge comprising the bridging element is located

IN the cartridge seat.

The filtration assembly preferably comprises a receptacle, in which the inlet funnel

can be placed.

The problem of the invention Is also solved by a method for operating a sensing
apparatus in a filtration device, in particular in a gravity-operated filtration device,
the sensing apparatus comprising sensing means for measuring at least one wa-
ter characteristic. The method is characterised in that the sensing apparatus com-
prises an electrical circuit with a control gap and the control gap I1s opened or
closed by placing a filter cartridge into a cartridge seat of the filtration device.
Preferably, the filter cartridge Is placed Iin the cartridge seat such that a bridging
element of the filter cartridge Is arranged at the control gap, thus closing the elec-

trical circuit.

If the sensing apparatus Is configured to measure above and below the cartridge
seat, a comparison between the measured values can be made by the control

unit. In such cases the sensing apparatus may check whether the water treatment
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leads to a sufficient decrease Iin the characteristics, e. g. a difference greater than
50 uS/cm Iin conductivity. If this i1s not the case, the sensing apparatus may output
a signal to be recognised by the user. In particular, the sensing apparatus may
first check the decrease when a new, unused filter cartridge Is placed In the car-
ridge seat. The decrease may be determined by taking the mean value of the first
S5 to 10 measurements. If there 1s no or little decrease, the sensing apparatus may
output a signal indicating that the filtration device Is either not working properly or
that the feed water already has low values regarding the characteristics. If the
decrease at the beginning of the lifetime of a filter cartridge Is sufficient, the sens-
INg apparatus may measure the characteristics repeatedly during the lifetime In
order to determine when the filter cartridge I1s used up. This Is preferably deter-
mined by comparing the momentary decrease with the decrease at the beginning
of the lifetime of the filter cartridge. If the decrease Is below a threshold of what it
originally was, e. g. below 30 %, the sensing apparatus may output a signal indi-

cating that the filter cartridge Is used up.

The invention will be described In detall with reference to the examples shown In

the drawings, in which the following is shown:

Figure 1a a filtration device according to the invention in a perspective view;

Figure 1b the Inlet funnel of the filtration device according to figure 1a;

Figure 1c the filter cartridge of the filtration device according to figure 1a;

Figure 2  another embodiment of a filter cartridge according to the invention In

a top view;

Figure 3  another embodiment of a filter cartridge according to the invention In

a perspective view.
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The gravity-operated filtration device 1 shown In figure 1a comprises an inlet fun-
nel 5, which can be removably placed in a receptacle (not shown). The receptacle

can generally come In many shapes, such as a carafe or a box-like container.

The inlet funnel 5 also shown In figure 1b has a cartridge seat 6, into which a filter
cartridge 9 can be removably placed. The cartridge seat 6 Is of a generally cylin-
drical shape having an oval base In this embodiment. The cartridge seat 6 has a

circumferential sealing surface 7 of a generally oval shape In its upper region.

The filter cartridge 9 also shown In figure 1c comprises a casing 11, in which water
treatment media (not visible) Is arranged. The water treatment media may com-
prise 1on exchange resin and/or active coal. At its top the casing 11 comprises
water inlets 12 and at its bottom the casing 11 comprises water outlets (not visi-
ble). The position and size of the water Inlets 12 Is shown only exemplarily. In
other embodiments, the water Inlets 12 may be placed In different locations or
may have different shapes and/or sizes. The casing 11 may additionally have air
outlets (not shown) at its top. The casing 11 further comprises a sealing rim 13
around its circumference. The sealing rim 13 extends symmetrically around a
main vertical axis X of the filter cartridge 9. The sealing rim 13 interacts with the
sealing surface 7 of the cartridge seat 6 such that water coming from above enters
the filter cartridge 9 through the water inlets and does not flow around the filter

cartridge 9.

Above the sealing surface 7 the inlet funnel 5 comprises a feed water section 15,
INto which water that Is to be treated (feed water) can be poured. This water then

enters Iinto the filter cartridge 9, where it Is treated.

Below the sealing surface 7 the inlet funnel 5 comprises a filtrate section 17, into

which filtered water (filtrate) flows before flowing further down through a funnel
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outlet 19 Into the receptacle. The filtrate Is thus collected In the receptacle and

can then be poured out by a user.

The gravity-operated filtration device 1 further comprises a sensing apparatus 21.
The sensing apparatus 21 comprises a sensing means 23 for measuring at least
one water characteristic. In other embodiments the sensing apparatus 21 may
comprise more than one sensing means 23. The inlet funnel 5 and the sensing

apparatus together define a filtration assembly.

The sensing means 23 comprises two electrodes 27a,b that are arranged In the
flltrate section 17. The electrodes 27a,b enable the sensing means 23 to measure
the conductivity of the filtrate around the electrodes 27a,b. One of the electrodes
27 a of the sensing means 23 Is connected directly to a control unit 31 of the sens-
INg apparatus 21. Between the other electrode 2/7/b and the control unit 31 the
sensing apparatus 21 comprises a control gap 33. The control unit 31 and the
electrodes 27a,b thus form an electrical circuit of the sensing apparatus 21 having
sald control gap 33. Due to the control gap 33 the connection between the elec-
trode 27b and the control unit 31 i1s broken. Coming from the control unit 31 the
connection ends in connection point 37a. Coming from the electrode 27b the con-
nection ends In connection point 37b. In the state shown In figure 1b the sensing
apparatus 21 cannot measure the conductivity of the filtrate via the sensing

means 23 and the control unit 31 due to the control gap 33.

Figure 1a shows the interaction of a filter cartridge 9 with the sensing apparatus
21 when 1t Is placed In the cartridge seat 6. The filter cartridge 9 comprises a
bridging element 41 In the form of a conductive element, e. g. a metal strip or
conductive polymer. When the filter cartridge 9 Is placed in the cartridge seat 6
the bridging element 41 interacts with the control gap 33 such that it closes the

control gap 33 and closes the connection between the control unit 31 and the
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electrode 27/b. The sensing apparatus 21 Is then operable and the conductivity In

the filtrate section 17 can be measured.

The control unit 31 comprises a display (not shown), on which information regard-

INg the conductivity measured Is shown.

The filter cartridge 9 shown In figure 2 comprises a casing 11 having water inlets
12 at its top. A main vertical axis X of the filter cartridge 9 extends perpendicular
to the drawing plane. Water treatment media (not shown) Is arranged Inside the
casing 11. The filter cartridge 9 comprises a circumferential sealing rim 13, which
IS asymmetrical with regard to the main vertical axis X having an asymmetrical

element 45 In the form of a bump.

The filter cartridge 9 shown In figure 3 Is similar to the filter cartridge 9 shown In
figure 1c. It has a casing 11 having water Inlets 12 at its top and water outlets
(now visible) at its bottom. The casing 11 I1s provided with a circumferential sealing
rm 13. In the embodiment of the filter cartridge 9 shown In figure 3 the sealing
rim 13 I1s two-fold rotationally symmetrical around the main vertical axis X of the
filter cartridge 9. Two bridging elements 41 are arranged on the sealing rim 13.

The bridging elements 41 are arranged two-fold rotationally symmetrically around

the main vertical axis X.
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Claims

1. Filtration device (1) comprising an inlet funnel (5) with a cartridge seat (6),

a filter cartridge (9) placeable In the cartridge seat (6), and a sensing appa-

5 ratus (21) comprising sensing means (23) for measuring at least one water

characteristic,

characterised in that the sensing apparatus (21) comprises an electrical

circuit with a control gap (33) and the filter cartridge (9) comprises a bridg-

INg element (41), wherein the bridging element (41) I1s arranged such that it

10 electrically opens or closes the control gap (33) when the filter cartridge (9)

IS located In the cartridge seat (0).

2. Filtration device (1) according to claim 1,
characterised In that the bridging element (41) comprises an electrically

15 conductive element for electrically closing the control gap.

3. Filtration device (1) according to claim 2,
characterised in that the conductive element is located in or on a sealing
rim (13) of the filter cartridge (9).

20
4. Filtration device (1) according to claim 2 or 3,
characterised In that the conductive element comprises conductive poly-
mer.
25 S. Filtration device (1) according to clam 1,

characterised in that the inlet funnel (5) comprises a conductive element
for electrically opening or closing the control gap (33) and In that the bridg-
INg element (41) Is configured to act on the conductive element when the
filter cartridge (9) I1s located In the cartridge seat (6) such that the conduc-

30 tive element opens or closes the control gap (33), wherein the conductive
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element Is Included In a mechanical switch configured to open and close
the electrical circuit, and In that the bridging element (41) Is configured to
act on the mechanical switch such that the switch is opened or closed

when the filter cartridge (9) Is located In the cartridge seat (6).

6. Filtration device (1) according to any of the preceding claims,
characterised in that a sealing rim (13) of the filter cartridge (9) 1s n-fold
rotationally symmetrical about a main vertical axis (X) of the filter cartridge
(9) and comprises n bridging elements (41) arranged symmetrically on the

10 sealing rim (13) with regard to the vertical axis (X), with n = 2.

/. Filtration device (1) according to any of claims 1 to 5,
characterised In that a sealing rim (13) of the filter cartridge (9) Is rota-
tionally asymmetrical about its main vertical axis (X).
15

8. Filtration device (1) according to any of the preceding claims,
characterised In that the sensing apparatus (21) 1s configured to measure
at least one of a filling level, water conductivity, total dissolved solids
(TDS), the level of Ca, Mg, Na, K, Chloride, Nitrates, Sulphates, and Cu or

20 a combination thereof.

9. Filtration device (1) according to any of the preceding claims,
characterised in that the sensing apparatus (21) comprises at least two
separate sensing means (23), wherein at least one of the sensing means

25 (23) 1s operable only when the control gap (33) Is closed.

10. Filtration device (1) according to claim 9,

characterised In that one of the sensing means (23) Is arranged In the In-

let funnel (5) above a sealing surface (/) of the cartridge seat (6) and one
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of the sensing means (23) Is arranged In the inlet funnel (5) below the seal-

INg surface (7).

11. Filtration cartridge (9) for a filtration device (1), the filter cartridge (9) com-
5 prising a casing (11) having ion-exchange resin therein, the casing (11)
having a water inlet (12) and a water outlet,
characterised in that the filter cartridge (9) comprises a bridging element
(41) configured such that the bridging element (41) opens or closes a con-
trol gap (33) of an electrical circuit when the filter cartridge (9) Is located In

10 a cartridge seat (6) of the filtration device (1).

12. Filtration cartridge (9) according to claim 11,
characterised In that the bridging element (41) comprises an electrically

conductive element.

15
13. Filtration assembly, the filtration assembly comprising an inlet funnel (5)
with a cartridge seat (6) and a sensing apparatus (21) comprising sensing
means (32) for measuring at least one water characteristic,
characterised In that the sensing apparatus (21) comprises an electrical
20 circuit with a control gap (33) configured such that the control gap (33) Is

electrically opened or closed by a bridging element (41) when a filter car-
tridge (9) comprising the bridging element (41) 1s located in the cartridge
seat (0).

25 14. Method for operating a sensing apparatus (21) in a filtration device (1), the
sensing apparatus (21) comprising sensing means (23) for measuring at
least one water characteristic,
characterised In that the sensing apparatus (21) comprises an electrical

circuit with a control gap (33) and the control gap (33) I1s opened or closed



10
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by placing a filter cartridge (9) into a cartridge seat (6) of the filtration de-

vice (1).

15. Method according to claim 14,

characterised in that the filter cartridge (9) Is placed in the cartridge seat
(6) such that a bridging element (41) of the filter cartridge (9) 1s arranged at

the control gap (33), thus closing the electrical circuit.
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