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Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] Maintaining the desired quality of fluids by pass-
ing or circulating the fluid through a filtering medium is
important for various applications, for example those
dealing with filtration of drinking water. Filtration is gen-
erally recognized as an effective means of removing solid
particles and/or dissolved matter and/or biological agents
routinely present in the water. The choice of which filtra-
tion methodology to use from the great variety of available
technologies depends on characteristics and/or degree
of contamination of water to be filtered and/or manufac-
turing costs and/or operational costs of the filtration meth-
odology.
[0002] Various techniques for filtering liquids, particu-
larly such for filtering water to obtain potable water, have
been developed. These techniques typically utilize a fil-
tering medium through which water passes. In some cas-
es, a filtration process involves multiple stages, with each
stage designed for a specific type or group of contami-
nants.
[0003] Examples of the filters, filtration techniques and
filtering media are described in US 7,311,829; WO
08/044230; WO 08/129551; and WO 08/026208 all as-
signed to the assignee of the present application.
[0004] Filtering media used in fluid filters have limited
useful lifetimes after which the filtering media become
saturated with filtered out impurities or contaminants and
cease to be effective in their removal from the fluid.
Means for indicating when a filter reaches the end of its
useful life are important for many applications. Filter de-
vices utilizing means for indicating to a user the status
of the filter device, thus allowing the user to identify that
the filter has become ineffective, have been developed.
Such devices are described for example in US 4,681,677;
US 5,997,734 and 6,491,811; as well the above-indicated
International publication WO 08/044230.
[0005] US-4,772,386 describes a filter with a liquid me-
ter. Cases define a single treatment region. A similar de-
vice is described in US-6,428,708.
[0006] WO-2006/003353 relates to a liquid treatment
filter comprising two treatment regions in the flow path
of the liquid. WO-2004/052789 describes a water filter.
The water is filtered gravitationally via a first passageway
filled with a filter medium and then upwardly by soaking
the filter pad until filling a second passageway defined
by a spill-over wall prior to exiting the filter.
[0007] DE-20 2008 014546 discusses a liquid filter
comprising two rooms, only one of which is filled with
filtering particles.

GENERAL DESCRIPTION

[0008] The present invention provides a filter device in
accordance with claim 1. Provided, by an aspect of the
disclosure herein, is a liquid filter device configured with

an ability to be automatically shut/blocked (without a
need for user intervention) when a filtering media has
become ineffective. Provided by another aspect of the
disclosure herein is a liquid filter device that is configured
to enable to maintain a filtering medium in the filter under
optimal conditions.
[0009] There is provided a novel filter device, which
according to one aspect of the invention, is configured
for maintaining at least a part of the filtering medium
therein in a liquid environment. This is important so that
the porousivity will not be lost which may occur if the filter
medium dries.
[0010] Thus, there is provided a filter device for filtering
a liquid portion by passing it through at least one filtering
medium. The filter device comprises at least one car-
tridge comprising a treatment region filled with the at least
one filtering medium, an inlet for inputting the portion of
liquid into the treatment region, and a liquid outlet, the
cartridge comprising: a first array of walls arranged in the
treatment region in a spaced-apart relationship in a liquid
path from the inlet towards the outlet, defining an array
of vessel-like spaces in between the walls for the liquid
successively flowing through the vessel-like spaces into
a tubular vessel at the liquid outlet, dimensions of the
tubular vessel being selected to create an effect of com-
municating vessels within the array of vessel-like spaces
to thereby maintain at least a part of the at least one
filtering medium in liquid environment. The arrangement
of walls of the first array of walls is such as to define
alternating upward and downward flows of the liquid
through each two adjacent vessel-like spaces. In some
embodiments of the invention, each of the walls of the
first array of walls has closed-loop geometry, and the
walls are concentrically arranged. The tubular vessel
may be located at a center of the concentric arrangement.
The liquid may thus flow from the inlet to the outlet in two
opposite general flow directions from the periphery to-
wards the center of the cartridge. In some other embod-
iments, the walls of the first array of walls are configured
as spaced-apart plates (planar or not). The liquid may
flow from the inlet to the outlet in a general flow direction
from one side of cartridge to the other, where the tubular
vessel is located.
[0011] The filter device may include a pretreatment re-
gion accommodated in a liquid path towards the inlet so
as to apply an additional treatment to the liquid on its way
to the treatment region. For example, the cartridge may
include a cover, and the pretreatment region is located
in at least a part of the inner region of the cover. The
pretreatment may, for example, be release of a sub-
stance of nutritional or disinfecting value. An example,
of pretreatment is the release of iodine from an iodine
containing matrix included in the pretreatment region.
[0012] The treatment region is divided into a plurality
of compartments arranged successively along the liquid
path, such that liquid while flowing along the vessel-like
space passes through two or more such compartments.
The compartments contain different filtering media and
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are coupled to one another in a manner allowing the liquid
passage in between them while substantially preventing
mixing of the different filtering media. For example, an
interface between the adjacent compartments has an ar-
ray of perforations or membrane regions of appropriate
dimensions. The filtering media suitable to be used in the
filter device of the invention include for example a car-
bonaceous material, chitosan, ion exchanger, metal ox-
ide, metal hydroxide, etc.
[0013] According to another aspect, which may or may
not be combined with the above described technique of
maintaining at least a part of the filtering medium (media)
in the liquid environment, the invention provides a filter
device capable of being automatically shut/blocked when
the filtering medium has become ineffective. Thus, ac-
cording to this broad aspect of the invention, there is pro-
vided a filter device for filtering liquid by passing it through
one or more filtering media, the filter device comprising
a cartridge defining a treatment region filled with one or
more filtering media; a liquid inlet; a liquid outlet; and a
locking mechanism located within a liquid flow through
the cartridge and configured to lock at least one of the
liquid inlet and the liquid outlet upon expiration of life time
of at least one filtering medium.
[0014] The locking mechanism includes an erodable
member formed by a composition selected to be contin-
uously or gradually erasable during its interaction (direct
or not) with the liquid and thereby having a variable vol-
ume, and includes a mechanical assembly coupled to
the erodable member and shiftable from its unlocking
positions into its locking position, the shift being caused
by a decrease in the volume of the composition, such
that the mechanical mechanism when shifted into its lock-
ing position blocks at least one of the liquid inlet and
outlet.
[0015] The unlocking positions of the mechanical as-
sembly correspond to the volumes of the composition
above a certain threshold value, and the locking position
of the mechanical assembly corresponds to the volume
substantially equal to the threshold value.
[0016] In some embodiments, the erodable member is
located outside the treatment region.
[0017] In some embodiments, the mechanical assem-
bly includes a blocking member displaceable from its re-
tracted positions being disengaged with the outlet into its
released position in which it engages with the outlet and
thereby blocks the liquid path away from the cartridge.
[0018] Such mechanical assembly may comprise a
connector which at its one end is attached to the erodable
member and at its opposite end is engaged with the
blocking member. The volume reduction of the compo-
sition drags the connector away from the blocking mem-
ber until disengaging from the blocking member, thus
releasing the blocking member into its released position.
The mechanical assembly preferably includes a spring-
like member associated with the connector to control its
movement during the reduction of volume of the compo-
sition.

[0019] In some other embodiments, the mechanical
assembly is associated with the liquid inlet and may in-
clude at least two plates arranged in a parallel relation-
ship one above the other, each having a plurality of per-
forations or membrane regions for the liquid passage
therethrough. The arrangement of plates is shiftable be-
tween its normally open position, in which the plates are
either spaced from one another or are positioned with
alignment between their perforations or membrane re-
gions, thus allowing the liquid flow into the cartridge, and
its closed locking position in which the plates are in con-
tact with one another and oriented with a misalignment
between their perforations or membrane regions thus
blocking the liquid flow into the cartridge.
[0020] One of the plates is coupled, by a connector, to
the erodable member, and driven for movement(s) with
respect to the other plate(s), by the change of the ero-
dable member position due to the change of volume of
the composition. Thus, for example the upper plate is
hold by the connector in a position, corresponding to the
normally open position of the plates, in which the upper
plate is spaced from at least one other plate, and during
the continuous or gradual volume reduction of the com-
position the upper plate falls towards a position of contact
with at least one other plate and is rotated, resulting in
the closed locking position of the plates. The rotational
movement may be achieved by using a torsion spring.
According to another example, the plates in their normally
open position are arranged in contact with one another,
and at least one of the plates is rotatable with respect to
at least one other plate (by torsion spring), the rotation
bringing the plates from the normally open position cor-
responding to the alignment between their perforations
or membrane regions, into the closed locking position in
which their perforations or membrane regions are in mis-
alignment.
[0021] In some other embodiments, the locking mech-
anism comprises a mechanical assembly comprising a
blocking member and a coupling member. The blocking
member is downwardly biased and the coupling member
is upwardly biased by respective springs. The blocking
member is blocked from downward displacement, e.g.
by bearings associated with a tubular structure stationary
included in the cartridge, where the bearings are blocked
from lateral movement by a rod of the coupling member.
The change of volume of the erodable member causes
upward displacement of the coupling member by the
spring up to a point where the rod of the coupling member
moves out of a space in between the bearings thus al-
lowing the lateral movement of the bearings and accord-
ingly permitting downward movement of the blocking
member. Preferably, the blocking member carries at its
distal end a flexible diaphragm facilitating a sealing en-
gagement with a nozzle of the outlet.
[0022] The filter device may include an indicator re-
sponsive to a condition of the locking mechanism and
generating output data for presentation to user.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to understand the invention and to see
how it may be carried out in practice, embodiments will
now be described, by way of non-limiting example only,
with reference to the accompanying drawings, in which:

Fig. 1 is a schematic illustration of an example of a
filter device of the present invention;
Fig. 2A and 2B show two examples, respectively, of
the arrangement of walls inside a cartridge of the
filter device;
Fig. 3 shows an example of a locking mechanism
inside the cartridge;
Figs. 4A and 4B show another example of the con-
figuration of a locking mechanism inside the car-
tridge; and
Figs. 5A to 5D exemplify the filter device of the
present in its successive positions before and during
the operation.
Figs. 6A and 6B show another example pf a locking
mechanism inside the cartridge.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] Referring to Fig. 1, there is schematically illus-
trated a filter device 10 constructed and operated accord-
ing to aspects of the invention for filtering a liquid (e.g.
water) by passing the liquid through one or more filtering
media. Filter device 10 may be appropriately designed
to be installed into a portable potable water container or
a tabletop water filtration device, as well as to be mount-
able on a water supply valve. Filter device 10 has a car-
tridge 11 defining a treatment region 12 filled with filtering
medium/media, a liquid inlet 14, and a liquid outlet 16.
[0025] Preferably provided in the cartridge 11 is a lock-
ing mechanism 40, the purpose and configuration of
which will be described further below.
[0026] As further shown in Fig. 1, cartridge 11 includes
a plurality of walls W arranged in treatment region 12 in
a spaced-apart substantially parallel relationship in the
liquid path from inlet 14 towards outlet 16, and preferably
also includes another arrangement of walls, generally at
L, extending substantially perpendicular to walls W.
Walls W define vertical flow paths with spaces between
them. Walls W and L divide the treatment region 12 into
compartments, the purpose of which will be described
further below. Walls C are formed with liquid flow aper-
tures (perforations or membrane regions) to allow the
liquid flow in between compartments.
[0027] It should be understood that generally the inlet
14 as well as the outlet 16 may include one or more win-
dows (openings or membrane regions) for liquid passage
therethrough in and out of the cartridge 11. For example,
the inlet may be circumferentially distributed with respect
to the cartridge. The cartridge is configured as gravity
fed filter; accordingly, the inlet and outlet are located at
the upper and bottom sides of the treatment region re-

spectively. It should also be understood that the filter de-
vice may include more than one cartridge arranged in a
cascade-like manner thus creating a multi-stage filter de-
vice.
[0028] Reference is made to Figs. 2A and 2B showing
two specific, not limiting examples of the configuration of
the cartridge of Fig. 1, namely its treatment region 12.
To facilitate understanding, the same reference numbers
are used for identifying components that are common for
all the examples of the invention.
[0029] As shown in both examples of Figs. 2A and 2B,
cartridge 11 includes a plurality of walls W arranged in
the treatment region in a spaced-apart relationship in the
liquid path from the inlet 14 towards the outlet 16. This
arrangement defines an array of vessel-like spaces A,
B, C, D in between walls W. The liquid successively flows
through these vessel-like spaces into a tubular vessel 18
at the liquid outlet. Dimensions of tubular vessel 18 (its
height) are selected to create an effect of communicating
vessels in the arrangement of vessels A, B, C, D and 18
such that at least a part of the filtering medium/media is
always maintained in the liquid environment. More spe-
cifically, considering the portion-by-portion feeding of liq-
uid into the filter device, certain amount of filtered liquid
will remain in the vessels until a next portion is fed into
the treatment region. Also, the diameter of the tubular
vessel 18 defines the flow rate of liquid through the filter
device. For example, the flow rate of liquid through the
filter device may be selected to be about 6 minutes/liter.
[0030] Also, as shown in both examples, walls W are
arranged such as to define alternating upward and down-
ward flows of the liquid through each two adjacent U-
shaped interconnected vessel-like spaces. This results
in a turbulent flow of the liquid being filtered thus increas-
ing interaction between the liquid and particles of the fil-
tering medium/media, and improving the quality of the
filtered liquid.
[0031] As shown in the example of Fig. 2A, the con-
figuration is such that liquid flows through the spaces
between plate-like walls W in a general flow direction d
from liquid inlet 14 to liquid outlet 16. The latter is made
in tubular vessel 18.
[0032] In the example of Fig. 2B, each wall W has
closed-loop geometry (e.g. circular or polygonal), and
walls W and arranged in a concentric manner. Tubular
vessel 18 is located in the central vessel D. Liquid flows
in opposite, general flow directions d1 and d2 from a pe-
riphery (vessels A) to a center (vessel D) of the treatment
region 12.
[0033] As further shown in the example of Fig. 2B, filter
device 10 may define a pretreatment region 22 within a
liquid path towards inlet 16 of the treatment region 12.
For example, the cartridge may have a cover 24 and pre-
treatment region 22 is located within an inner region (at
least a part thereof) of the cover 24.
[0034] Reference is made to Fig. 3 showing an exam-
ple of the configuration of a locking mechanism located
within the liquid flow through the cartridge 11. Locking
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mechanism, generally at 40, is configured to be associ-
ated with either the liquid inlet or the liquid outlet or both
of them upon expiration of life time of the filtering medium/
media. In the present example of Fig. 3, locking mech-
anism is associated with liquid output 16.
[0035] Locking mechanism 40 includes an erodable
member 42 formed by a certain composition of a kind
being continuously/gradually erasable during its interac-
tion with the liquid. The volume of this composition there-
fore varies during the operation of the filter device from
its maximal value at the beginning of operation, after in-
stalling erodable member 42 into the cartridge, until its
minimal value as a result of interaction with the liquid.
This minimal value presents a threshold value for the
amount of the composition corresponding to a condition
of the filtering medium/media in the treatment region that
does not allow its use for further filtering. It should be
understood that the material(s) in said composition and
the maximal volume are selected in accordance with the
filtering requirements (e.g. filtering medium/media, liquid
to be filtered, cartridge volume, etc.). Further provided in
the locking mechanism 40 is a mechanical assembly 44
coupled to erodable member 42 such as to be shiftable,
by a decrease in the volume of the composition of the
erodable member 42, from unlocking positions of the me-
chanical assembly into a locking position. The configu-
ration is such that mechanical assembly 44 when shifted
into the locking position blocks the liquid outlet 16. Thus,
unlocking positions of mechanical assembly 44 corre-
spond to value of the volume of composition 42 above
the certain threshold value, and the locking position of
mechanical assembly 44 corresponds to the volume sub-
stantially equal to the threshold value.
[0036] It should be noted that erodable materials suit-
able to be used in erodable member 42 may be of any
known type, for example for the filtration of water the
erodable composition may include polymeric or non-pol-
ymeric materials. Typically, these may include materials
that slowly dissolve into the filtering medium without be-
ing degraded, materials that degrade into soluble frag-
ments or materials that gradually disintegrate into small
insoluble particles or fragments. These materials are ei-
ther entrapped by the filter before reaching the filtered
liquid or are safe for human consumption and do not add
unwanted taste or odor. Various example of suitable ma-
terials are described for example in WO 08/044230 as-
signed to the assignee of the present application.
[0037] Generally, selection of the erodable composi-
tion is defined by the specific liquid to be filtered as well
as the filter conditions, such as temperature, pressure,
presence of additives, etc. The erodable composition is
erodable by the liquid or by an element within the liquid.
The extent of exposure of the erodable composition to
the liquid correlates with the extent of erosion of said
composition.
[0038] Erodable member 42 may be of any suitable
shape and size. Erodable member 42 may be a substan-
tially solid rigid body, or solid flexible body or a hollow

member; may be made of one or multiple materials, e.g.
a multi-layer structure. Different materials may have dif-
ferent erosion rates, thus providing a gradual change in
the volume of the composition, while the materials erode
layer by layer.
[0039] Turning back to Fig. 3, mechanical assembly
44 comprises a blocking member 46 aligned with tubular
vessel 18 and displaceable with respect to tubular vessel
18 from retracted positions of blocking member 46 into
a released position thereof. The configuration is such that
blocking member 46, when in either one of the retracted
positions, is disengaged from outlet 16 (is located above
the outlet as shown in the figure), and when in the re-
leased position, engages the outlet 16 (moves down-
wards along tubular vessel 18).
[0040] Displacement of blocking member 46 through
retracted positions towards the released position is driv-
en by the change of volume of the erodable/erasable
composition. This is implemented by coupling mechani-
cal assembly 44, namely its blocking member 46, to ero-
dable member 42 via a connector 48. As shown, connec-
tor 48 is at its one end 48A attached to erodable member
42 and at its opposite end 48B is engaged with blocking
member 46. Continuous volume reduction of the compo-
sition "drags" connector 48 in a direction d3 away from
blocking member 46 until a position of disengagement
between connector and blocking member 48, thus re-
leasing blocking member 48 into its released position. In
the present specific but not limiting example, engage-
ment between connector 48 and blocking member 46 is
achieved by providing a hook-like member 49 and cou-
pling upper end of blocking member 46 thereto (e.g.
hook-like member 49 may be integral with blocking mem-
ber 46). Connector 48 by its end 48B is mounted inside
the hook-like member 49 with the ability for sliding there-
in. Change of volume of composition 42 from its initial
maximal value until the minimal one (corresponding to
the thresholds value) results in a sliding movement of
connector 48 in direction d3 until it becomes released
from hook-like assembly 49 and thus disengaged from
blocking member 46 causing the latter to "fall" into tubular
vessel 18 blocking the liquid outlet 16.
[0041] Preferably, mechanical assembly 44 includes a
spring member 52 interconnected between connector 48
and erodable member 42. Movement of connector 48 in
direction d3 (during the reduction of volume of the com-
position) is thus controlled by tension of spring 52.
[0042] As further shown in Fig. 3, in the present exam-
ple, blockage of the liquid outlet is achieved by engage-
ment between blocking member 46 and tubular vessel
18. More specifically, blocking member 46 at its distal
end, by which it is insertable into tubular vessel 18. Also,
mechanical assembly 44 includes a restriction mecha-
nism 54 which limits the movement of blocking member
46 with respect to tubular vessel 18. Restriction mecha-
nism 54 is formed by two support elements 54A and 54B
supporting blocking member 46 at two spaced-apart lo-
cations. In the present example, these are ring-like ele-
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ments 54A and 54B mounted on the blocking member
54A such that elements 54A is attached to blocking mem-
ber 46 and element 54B is attached to the cartridge (to
the walls of vessel-like space D in which tubular vessel
46 is located or to the tubular vessel). Thus, sliding move-
ment of blocking member 46 in a direction towards the
tubular vessel 18 is limited by a distance between ring-
like elements 54A and 54B.
[0043] Elements 54A and 54B may be magnetic ele-
ments attractable to one another by magnetic forces. In
the initial retracted position of the blocking member 46
(corresponding to the maximal volume of the erasable
composition), elements
[0044] Reference is now made to Figs. 4A and 4B il-
lustrating another example of the configuration of locking
mechanism 40. In this example, locking mechanism is
associated with liquid inlet 14. Similar to the above de-
scribed example, locking mechanism 40 includes an ero-
dable member 42 and a mechanical assembly 44 cou-
pled to erodable member 42 and driven by said member
42 (i.e. change in the volume of composition) from nor-
mally open positions of the liquid inlet into a closed,
blocked position thereof. Mechanical assembly 44 in-
cludes an arrangement 56 of plates (at least two plates
56A and 56B arranged in a parallel relationship one
above the other). These plates 56A and 56B may be
associated with a cover (24 in Fig. 2B) of the cartridge.
Each plate has a plurality of perforations or membrane
regions, generally at 58, for the liquid passage there-
through. When these perforations in the two plats are at
least partially aligned water flow is enabled; and when
there is no alignment water flow is blocked. One of the
plates 56 is coupled to erodable member 42 the erosion-
mediated movement of which causes a relative displace-
ment of the plates, one with respect to the other, from
their positions corresponding to the normally open posi-
tions of the locking mechanism to that of the closed lock-
ing position.
[0045] Generally, the normally open positions of the
locking mechanism may correspond to the arrangements
of plates when they are spaced from one another thus
allowing the liquid flow into the cartridge. Alternatively (or
additionally), the normally open positions may corre-
spond to the plates being in contact with one another and
oriented one with respect to the other with an alignment
between their perforations or membrane regions, thus
allowing the liquid flow into the cartridge. The closed lock-
ing position corresponds to the position of plates when
they are in contact with one another and oriented with a
misalignment between their perforations or membrane
regions, thus blocking the liquid flow into the cartridge.
[0046] In the example of Figs. 4A and 4B, plates 56A
and 56B are also in contact with one another, and one
of the plates, e.g. upper plate 56A, can be rotated with
respect to the other plate 56B. Plates 56A and 56B are
kept in the position of alignment between their perfora-
tions/membranes 58 and driven (via rotation of plate 56A)
into the position of misalignment by erodable member

42. More specifically, erodable member 42 is coupled to
a blocking member 46 and is coupled, via a connector
48 (seen in Fig. 4B), to plate 56A. Connector 48 may be
associated with a torsion spring (not shown). Blocking
member 46 is connectable to the other plate 56B. This
is implemented by installing blocking member 46 in a slot
62 formed in a support 60 rigidly connected to plate 56B
(not specifically shown in the figure) with ability for sliding
movement of blocking member 46 along the slot. A spring
52 is provided to control upward movement of blocking
member 46. In the open positions of the locking mecha-
nism, blocking member 46 is engaged with support 60
(is located inside slot 62) thus keeping connection be-
tween plates 56A and 56B (via support 60 and connector
48). Change in the volume of erasable composition re-
sults in a change in the vertical position of blocking mem-
ber 46 pushing it upwards until it disengages from slot
62. This results in a disconnection between support 60
(plate 56B) and connector 48 (plate 56A), thus causing
rotation of plate 56A with respect to plate 56B towards
the position of misalignment between the perforations/
membranes, blocking the liquid inlet into the treatment
region.
[0047] The filter device of the invention thus provides
for automatic prevention of further use of the device, i.e.
automatically blocking the liquid inlet and/or liquid outlet
upon expiration of the lifetime of the filtering medium.
This technique does not require the user intervention, i.e.
does not require any user input in order to block the filter
device. The filter device, however, may include an indi-
cator to advise the user about inoperative state of the
filter device.
[0048] Reference is made to Figs. 5A to 5D exempli-
fying fours sequential positions of the filter device, name-
ly of its locking mechanism and indicator. In this example,
the locking mechanism is configured similar to the exam-
ple described above with reference to Figs. 4A-4B. Filter
device 10 has a cartridge formed with a cover 24, incor-
porating a locking mechanism (not specifically shown),
and is equipped with an indicator unit 70. The latter is
mounted on cover 24 and is in communication with either
one of erodable member (42 in Figs. 4A-4B) or locking
mechanism 40 or both of them, and is configured to be
responsive to a change in the volume of erasable com-
position and/or in the positions of the locking mechanism
to provide an indication as to the filter status, and partic-
ularly when a filter reaches the end of its useful life. For
example, indicator 70 has a ruler or scale 74 and a slider
72 mounted for movement along the ruler; slider 74 is in
communication with the blocking member and is calibrat-
ed such that movement of the blocking member is cor-
related with the movement of slider 72.
[0049] As further shown in the figures, filter device 10
may also include an external locking mechanism 76 re-
movably mounted on the cartridge so as to be keep it in
its locking position preventing the undesired exposure of
the erodable member inside the cartridge to liquid envi-
ronment. Fig. 5A shows the filter device before being put
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in operation: locking mechanism 76 is in operative posi-
tion being attached to a corresponding opening 78 made
in the cover 24 to screen the erodable member from the
surroundings of the filter device. In order to put the filter
device into operation, locking mechanism 76 is removed
from the cover (Fig. 5B). In this initial operating position
of the filter device, plates 56A and 56B are oriented with
vertical alignment between their perforations/mem-
branes 58, and slider 72 of indicator 70 is in its lower
position corresponding to the maximal volume of the
erasable composition. During the device operation, the
erodable member interacts with liquid being filtered re-
sulting in reduction in the volume of erasable composition
and a corresponding upward movement of slider 72 (Fig.
5C), until its uppermost position corresponding to the
minimal, threshold value of the volume of the erasable
composition and thus the closed, blocked position of the
liquid inlet, i.e. inoperative position of the filter device
(Fig. 5D).
[0050] As indicated above, the cartridge is preferable
configured to enable filtering of the liquid with various
(generally at least two) different filtering media. This can
be implemented by dividing the treatment region into an
array of compartments. This is better seen in Figs. 4A
and 4B. As also mentioned above, adjacent compart-
ments C are in liquid communication with one another in
a manner substantially preventing mixing between the
different filtering media in said compartments respective-
ly. This can be achieved by providing perforations/mem-
branes in wall L between compartments C of a dimension
allowing the liquid passage therethrough and preventing
the passage of particles of the respective filtering medi-
um.
[0051] Referring now to Figs. 6A and 6B shown is an-
other embodiment of a filter device 10. Elements with the
same functions to those described above are indicated
by the same reference numeral and the reader is referred
to the above description for an explanation of the function.
In this embodiment the locking mechanism 40 is associ-
ated with the tubular member 18 of liquid outlet 16.
[0052] Locking mechanism 40 of this embodiment in-
cludes a mechanical assembly 44 with a blocking mem-
ber 46 and a coupling member 48, the former being down-
wardly biased and the latter upwardly biased by respec-
tive springs 52A and 52B. Member 46 is blocked from
downward displacement by bearings 80 which are held
in annular recess 82 formed on the inner face of tubular
structure 84 which is stationary included in the cartridge
11, e.g. integral with its cover 24. Bearings 80 are blocked
from lateral movement by rod 86 of coupling member 48.
[0053] With the erosion of the erodable member (i.e.
change of volume), the coupling member 48 becomes
upwardly displaced by the spring 52B up to the point
where rod 86 moves out of the space in between bearings
80 and consequently bearing 80 can move laterally thus
permitting downward movement of blocking member 46
as shown in Fig. 6B. Blocking member 46 carries at its
distal end a flexible (e.g. made of rubber) diaphragm 88

that in the state shown in Fig. 6B provides a sealing en-
gagement with outlet nozzle 90.

Claims

1. A filter device (10) for filtering a liquid portion by pass-
ing it through filtering media, the filter device com-
prising at least one cartridge (11) comprising a treat-
ment region (12) filled with filtering media, the car-
tridge comprising:

a first array of walls (W) arranged in said treat-
ment region in a spaced-apart substantially par-
allel relationship in a liquid flow path from an
inlet (14) of the treatment region towards an out-
let (16) of the treatment region, the first array of
walls defining an array of vessel-like spaces (A,
B,C,D) in between said walls allowing for alter-
nating upward and downward flows of the liquid
through each two adjacent vessel-like spaces
arrangement successively along the flow path
of the liquid from the inlet into a tubular vessel
(18) at the liquid outlet, the height of said tubular
vessel being selected to create an effect of com-
municating vessels within said array of vessel-
like spaces, to thereby maintain at least a part
of said at least one filtering medium in liquid en-
vironment; and
an arrangement of walls (L), substantially per-
pendicular to said first array of walls, dividing
the treatment region to define a plurality of com-
partments within said treatment region, the com-
partments comprising different filtering media
and being successively arranged along said flow
path, the arrangement of walls comprising per-
forations or membranes being of dimensions al-
lowing liquid passage therethrough.

2. A filter device according to claim 1, wherein said first
array of walls comprises walls having closed-loop
geometry and being concentrically arranged.

3. A filter device according to claim 2, wherein said tu-
bular vessel is located at a center of the concentric
arrangement.

4. A filter device according to any one of claims 1 to 3,
comprising a locking mechanism (40) located within
the liquid flow path through the cartridge and config-
ured to block at least one of the liquid inlet and the
liquid outlet upon expiration of life time of said at least
one filtering medium.

5. A filter device according to claim 4, wherein said lock-
ing mechanism comprises:

an erodible member (42) formed by a composi-
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tion selected to be erodible in response to inter-
action with the liquid to thereby reduce its vol-
ume; and
a mechanical assembly (44) coupled to said
erodible member and shiftable from its unlock-
ing positions into its locking position, a shift be-
ing driven by a reduction in the volume of said
erodible member, such that said mechanical as-
sembly when shifted into its locking position
blocks at least one of the liquid inlet and outlet.

6. A filter device according to claim 5, wherein said un-
locking positions of the mechanical assembly corre-
spond to the volumes of said erodible member above
a certain threshold value, and the locking position of
said mechanical assembly corresponds to the vol-
ume substantially equal to said threshold value.

7. A filter device according to claim 5 or 6, wherein said
mechanical assembly comprises a blocking member
(146) displaceable along said tubular vessel from its
unlocking position being disengaged with said outlet
into its locking position in which it engages with said
outlet and thereby blocks the liquid path away from
the cartridge.

8. A filter device according to claim 7, wherein said me-
chanical assembly comprises a connector (48)
which at its one end (48A) is attached to said erodible
member and at its opposite end (48B) is engaged
with said blocking member, such that said volume
reduction of said erodible member drags said con-
nector away from said blocking member until disen-
gaging from the blocking member thus releasing the
blocking member into its unlocking position.

9. A filter device according to claim 8, wherein said me-
chanical assembly comprises a spring member (52)
associated with said connector to control its move-
ment during the reduction of volume of the erodible
member.

10. A filter device according to any one of claims 7 to 9,
wherein the blocking member is downwardly biased
and the connector is upwardly biased by respective
springs (52A,52B).

11. A filter device according to claim 10, wherein the
blocking member is blocked from downwardly dis-
placement by bearings (80) associated with a tubular
structure stationary included in the cartridge, said
bearing being blocked from lateral movement by a
rod (86) of the connector.

12. A filter device according to claim 11, wherein the
change of volume of the erodible member causes
upward displacement of the connector by the spring
up to a point where the rod of the connector moves

out of a space in between the bearings allowing the
lateral movement of the bearings thus permitting
downwardly movement of the blocking member.

13. A filter device according to claim 12, wherein the
blocking member carries at its distal end a flexible
diaphragm (86) allowing a sealing engagement with
a nozzle (90) of said outlet.

14. A filter device according to any one of claims 4 to
13, comprising an indicator (20) responsive to a con-
dition of the locking mechanism and generating out-
put data for presentations to a user.

Patentansprüche

1. Filtervorrichtung (10) zum Filtern einer Flüssigkeits-
menge mittels Hindurchführen der Flüssigkeitsmen-
ge durch ein Filtermedium, wobei die Filtervorrich-
tung zumindest eine Kartusche (11) aufweist, die ei-
nen Aufbereitungsbereich (12) umfasst, der mit dem
Filtermedium befüllt ist, und die Kartusche aufweist:

eine erste Anordnung von Wänden (W), die in
dem Aufbereitungsbereich in einem, von einem
Einlass (14) des Aufbereitunsgbereichs in Rich-
tung zu einem Auslass (16) des Aufbereituns-
gbereichs führenden Flüssigkeitsströmungs-
weg in einer zueinander beabstandeten, im We-
sentlichen parallelen Anordnung angeordnet
sind , wobei die erste Anordnung von Wänden
zwischen den Wänden eine Anordnung von ge-
fäßförmigen Räumen (A, B, C, D) definiert, wo-
durch ein abwechselndes Auf- und Abströmen
der Flüssigkeit durch jeweils zwei aneinander-
grenzende gefäßförmige Räume ermöglicht
wird, die entlang des Flüssigkeitsströmungs-
wegs vom Einlass in ein röhrenförmiges Gefäß
(18) am Flüssigkeitsauslass aufeinanderfol-
gend angeordnet sind, wobei die Höhe des röh-
renförmigen Gefäßes so gewählt ist, dass inner-
halb der Anordnung gefäßförmiger Räume ein
Effekt der kommunizierenden Gefäße erzeugt
wird, um zumindest einen Teil des zumindest
einen Filtermediums in einem Flüssigkeitsmilieu
zu halten, und
eine Anordnung von Wänden (L), die im We-
sentlichen senkrecht zur ersten Anordnung von
Wänden angeordnet sind und den Aufberei-
tungsbereich zur Abgrenzung von mehreren Ab-
teilungen innerhalb des Aufbereitungsbereichs
unterteilen, wobei die Abteilungen unterschied-
liche Filtermedien aufweisen und entlang des
Strömungsweges aufeinanderfolgend angeord-
net sind, und wobei die Anordnung von Wänden
Perforierungen oder Membranen aufweist, de-
ren Abmessungen einen Durchfluss einer Flüs-
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sigkeit durch diese ermöglichen.

2. Filtervorrichtung nach Anspruch 1, worin die erste
Anordnung von Wänden Wände umfasst, die eine
ringförmig geschlossene Geometrie aufweisen und
konzentrisch angeordnet sind.

3. Filtervorrichtung nach Anspruch 2, worin das röh-
renförmige Gefäß an einem Zentrum der konzentri-
schen Anordnung angeordnet ist.

4. Filtervorrichtung nach einem der Ansprüche 1 bis 3,
das einen innerhalb des durch die Kartusche führen-
den Flüssigkeitsströmungswegs angeordneten Ver-
schlussmechanismus (40) aufweist, der zum Ver-
sperren des Flüssigkeitseinlasses und/oder des
Flüssigkeitsauslasses nach Ablauf der Betriebsdau-
er des zumindest einen Filtermediums ausgebildet
ist.

5. Filtervorrichtung nach Anspruch 4, worin der Ver-
schlussmechanismus aufweist:

ein erodierbares Element (42), das aus einer Zu-
sammensetzung gebildet ist die so gewählt ist,
dass diese infolge einer Wechselwirkung mit der
Flüssigkeit erodieren kann und hierdurch im Vo-
lumen abnimmt, und
eine mechanische Anordnung (44), die mit dem
erodierbaren Element verbunden ist und von de-
ren geöffneten Stellungen in deren geschlosse-
ne Stellung überführbar ist, wobei das Überfüh-
ren so durch eine Verringerung des Volumens
des erodierbaren Elements herbeigeführt wird,
dass die mechanische Anordnung bei einer
Überführung in deren Verschlussstellung den
Flüssigkeitseinlass und/oder -auslass ver-
schließt.

6. Filtervorrichtung nach Anspruch 5, worin die geöff-
neten Stellungen der mechanischen Anordnung den
Volumina des erodierbaren Elements oberhalb ei-
nes bestimmten Schwellwerts entsprechen und die
geschlossene Stellung der mechanischen Anord-
nung dem Volumen entspricht, das im Wesentlichen
gleich dem Schwellwert ist.

7. Filtervorrichtung nach Anspruch 5 oder 6, worin die
mechanische Anordnung ein Verschlusselement
(146) aufweist, das von dessen geöffneter Stellung,
bei der es vom Auslass abgekoppelt ist, entlang des
röhrenförmigen Gefäßes in dessen geschlossene
Stellung, bei der es an dem Auslass angekoppelt ist
und hierdurch den Weg der Flüssigkeit aus der Kar-
tusche verschließt, verschiebbar ist.

8. Filtervorrichtung nach Anspruch 7, worin die mecha-
nische Anordnung ein Verbindungsstück (48) auf-

weist, das an seinem einen Ende (48A) an dem
erodierbaren Element angebracht und an seinem
entgegengesetzten Ende (48B) an das Verschlus-
selement gekoppelt ist, sodass die Volumenverrin-
gerung des erodierbaren Elements das Verbin-
dungsstück solange von dem Verschlusselement
wegzieht, bis es sich von dem Verschlusselement
löst und hierdurch das Verschlusselement in dessen
geöffneter Stellung freigibt.

9. Filtervorrichtung nach Anspruch 8, worin die mecha-
nische Anordnung ein Federelement (52) aufweist,
das dem Verbindungsstück zugeordnet ist, um des-
sen Bewegung während der Volumenverringerung
des erodierbaren Elements zu steuern.

10. Filtervorrichtung nach einem der Ansprüche 7 bis 9,
worin das Verschlusselement in Richtung nach un-
ten vorgespannt ist und das Verbindungsstück durch
entsprechende Federn (52A, 52B) in Richtung nach
oben vorgespannt ist.

11. Filtervorrichtung nach Anspruch 10, worin eine Ab-
wärtsverlagerung des Verschlusselements durch
Lager (80) blockiert ist, die mit einer ortfest in der
Kartusche enthaltenen röhrenförmigen Struktur in
Verbindung stehen, wobei eine laterale Bewegung
des Lagers durch einen Stab (86) des Verbindungs-
stücks blockiert ist.

12. Filtervorrichtung nach Anspruch 11 , worin eine Vo-
lumenänderung des erodierbaren Elements eine
Aufwärtsverlagerung des Verbindungsstücks mittels
der Feder bis zu einem Punkt bewirkt, an dem die
Stange des Verbindungsstücks aus einem zwischen
den Lagern gebildeten Raum austritt, wodurch eine
laterale Bewegung der Lager ermöglicht wird, die
eine nach unten gerichtete Bewegung des Ver-
schlusselements zulässt.

13. Filtervorrichtung nach Anspruch 12 , worin das Ver-
schlusselement an seinem distalen Ende ein flexi-
bles Diaphragma (86) mitführt, das eine abdichtende
Ankopplung an eine Düse (90) des Auslasses er-
möglicht.

14. Filtervorrichtung nach einem der Ansprüche 4 bis
13, die eine Anzeige (20) aufweist, die auf einen Zu-
stand des Verschlussmechanismus anspricht und
Ausgabedaten zur Darbietung an einen Benutzer er-
zeugt.

Revendications

1. Dispositif de filtration (10) destiné à filtrer une partie
de liquide en la faisant passer à travers des milieux
filtrants, le dispositif de filtration comprenant au
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moins une cartouche (11) comprenant une zone de
traitement (12) remplie de milieux filtrants, la cartou-
che comprenant :

un premier réseau de parois (W) agencées dans
ladite zone de traitement de manière à être es-
pacées entre eux et essentiellement parallèles
les unes aux autres dans un trajet d’écoulement
de liquide à partir d’une entrée (14) de la zone
de traitement vers une sortie (16) de la zone de
traitement, le premier réseau de parois définis-
sant un ensemble d’espaces en forme de cuves
(A, B, C, D) entre lesdites parois permettant d’al-
terner des flux ascendants et descendants du
liquide à travers chaque agencement de deux
espaces en forme de cuves adjacents succes-
sivement le long du trajet d’écoulement du liqui-
de à partir de l’entrée vers une cuve tubulaire
(18) au niveau de la sortie de liquide, la hauteur
de ladite cuve tubulaire étant sélectionnée pour
créer un effet de communication entre les cuves
à l’intérieur dudit ensemble d’espaces en forme
de cuves, pour maintenir ainsi au moins une par-
tie dudit au moins un milieu filtrant dans un en-
vironnement liquide ; et
un agencement de parois (L), essentiellement
perpendiculaires audit premier réseau de pa-
rois, divisant la zone de traitement pour définir
une pluralité de compartiments à l’intérieur de
ladite zone de traitement, les compartiments
comprenant des milieux filtrants différents et
étant agencés successivement le long dudit tra-
jet d’écoulement, l’agencement de parois com-
prenant des perforations ou des membranes
ayant des dimensions permettant le passage de
liquide à travers celles-ci.

2. Dispositif de filtration selon la revendication 1, dans
lequel ledit premier réseau de parois comprend des
parois ayant une géométrie en boucle fermée et
étant agencées de manière concentrique.

3. Dispositif de filtration selon la revendication 2, dans
lequel ladite cuve tubulaire est située au niveau d’un
centre de l’agencement concentrique.

4. Dispositif de filtration selon l’une quelconque des re-
vendications 1 à 3, comprenant un mécanisme de
verrouillage (40) situé à l’intérieur du trajet d’écou-
lement de liquide à travers la cartouche et configuré
pour bloquer au moins l’un de l’entrée de liquide et
de la sortie de liquide dès l’expiration de la durée de
vie dudit au moins un milieu filtrant.

5. Dispositif de filtration selon la revendication 4, dans
lequel ledit mécanisme de verrouillage comprend :

un élément érodable (42) formé par une com-

position sélectionnée de manière à être érodée
en réponse à une interaction avec le liquide pour
réduire ainsi son volume ; et
un ensemble mécanique (44) couplé audit élé-
ment érodable et pouvant être déplacé à partir
de ses positions de déverrouillage vers sa po-
sition de verrouillage, un déplacement étant en-
traîné par une réduction du volume dudit élé-
ment érodable, de sorte que ledit ensemble mé-
canique, lorsqu’il est déplacé vers sa position
de verrouillage, bloque au moins l’une de l’en-
trée et de la sortie de liquide.

6. Dispositif de filtration selon la revendication 5, dans
lequel lesdites positions de déverrouillage de l’en-
semble mécanique correspondent aux volumes du-
dit élément érodable au-dessus d’une certaine va-
leur seuil, et la position de verrouillage dudit ensem-
ble mécanique correspond au volume essentielle-
ment égal à ladite valeur seuil.

7. Dispositif de filtration selon la revendication 5 ou 6,
dans lequel ledit ensemble mécanique comprend un
élément de blocage (146) pouvant se déplacer le
long de ladite cuve tubulaire à partir de sa position
de déverrouillage en étant désengagé de ladite sor-
tie vers sa position de verrouillage dans laquelle il
s’engage avec ladite sortie et bloque ainsi le trajet
de liquide à l’écart de la cartouche.

8. Dispositif de filtration selon la revendication 7, dans
lequel ledit ensemble mécanique comprend un con-
necteur (48) qui, au niveau de son extrémité (48A),
est fixé audit élément érodable et au niveau de son
extrémité opposée (48B) est engagé avec ledit élé-
ment de blocage, de sorte que ladite réduction de
volume dudit élément érodable emmène ledit con-
necteur à l’écart dudit élément de blocage jusqu’à
ce qu’il se désengage de l’élément de blocage libé-
rant ainsi l’élément de blocage vers sa position de
déverrouillage.

9. Dispositif de filtration selon la revendication 8, dans
lequel ledit ensemble mécanique comprend un élé-
ment de ressort (52) associé audit connecteur pour
commander son mouvement pendant la réduction
de volume de l’élément érodable.

10. Dispositif de filtration selon l’une quelconque des re-
vendications 7 à 9, dans lequel l’élément de blocage
est sollicité vers le bas et le connecteur est sollicité
vers le haut par des ressorts respectifs (52A, 52B).

11. Dispositif de filtration selon la revendication 10, dans
lequel l’élément de blocage est empêché de se dé-
placer vers le bas par le biais des paliers (80) asso-
ciés à une structure tubulaire incluse de manière fixe
dans la cartouche, ledit palier étant empêché d’ef-
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fectuer un mouvement latéral par le biais d’une tige
(86) du connecteur.

12. Dispositif de filtration selon la revendication 11, dans
lequel le changement de volume de l’élément éro-
dable provoque un déplacement vers le haut du con-
necteur par le ressort jusqu’à un point où la tige du
connecteur sort d’un espace entre les paliers per-
mettant le mouvement latéral des paliers, permettant
ainsi un mouvement vers le bas de l’élément de blo-
cage.

13. Dispositif de filtration selon la revendication 12, dans
lequel l’élément de blocage porte au niveau de son
extrémité distale un diaphragme flexible (86) per-
mettant un engagement étanche avec une buse (90)
de ladite sortie.

14. Dispositif de filtration selon l’une quelconque des re-
vendications 4 à 13, comprenant un indicateur (20)
sensible à une condition du mécanisme de ver-
rouillage et générant des données de sortie à pré-
senter à un utilisateur.
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