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(57) A device for forming a liquid treatment system
includes a
component (25;29;35;42;71;96;119) including a liq-
uid-permeable wall (24;31;36;46;84;97;125) and at least
one vessel (1;58;110;136). The at least one vessel
(1;58;110;136) defines: a first vessel interior space
(6;61;114;137) for receiving liquid to be treated; a second
vessel interior space (22;73;117;138) for treated liquid;
and a section (23;118;139) for accommodating a liquid
treatment medium. The first and second vessel interior
spaces (6,22;61,73;114,117;137,138) are in liquid com-
munication with each other via the section (23;118;139).
A majority of the first vessel interior space (6;61;114;137)
is arranged at a level at least equal to a level of the section

(23;118;139) in an upright orientation of the at least one
vessel (1;58;110;136). The component
(25;29;35;42;71;96;119) is arranged in a position in
which the component (25;29;35;42;71;96;119) closes
one of an opening between the second vessel interior
space (22;73;117;138) and the section (23;118;139) and
a passage (113) from the first vessel interior space
(6;61;114;137) so as to allow liquid to flow between the
second vessel interior space (22;73;117;138) and the
section (23;118;139) through the liquid-permeable wall
(24;31;36;46;84;97;125). The component
(25;29;35;42;71;96;119) is movable into the position
through the second vessel interior space
(22;73;117;138).
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Description

[0001] The invention relates to a device for forming a
liquid treatment system, including:

a component including a liquid-permeable wall; and
at least one vessel, the at least one vessel defining:

a first vessel interior space for receiving liquid
to be treated;
a second vessel interior space for treated liquid;
and a section for accommodating a liquid treat-
ment medium,

wherein the first and second vessel interior spaces
are in liquid comm u-nication with each othervia the
section,
wherein a majority of the first vessel interior space
is arranged at a level at least equal to a level of the
section in an upright orientation of the at least one
vessel, and
wherein the component is arranged in a position in
which the component closes one of an opening be-
tween the second vessel interior space and the sec-
tion and a passage from the first vessel interior space
so as to allow liquid to flow between the second ves-
sel interior space and the section through the liquid-
permeable wall.

[0002] The invention also relates to a cartridge for use
in such a device.
[0003] The invention also relates to a liquid treatment
system.
[0004] DE 2 208 500 A discloses a device shaped as
a jug that is provided in its interior with two chambers, of
which one serves as a water reservoir and the other
serves to receive a filter insert. The filter pot consists of
an upper apertured plate, beneath which an additional
sieve may be arranged, an intermediate sieve and a bot-
tom sieve. Different media are accommodated in the two
chambers formed in this way, which are needed to soften
and purify the water. The filter pot is seated on a separate
base, which is provided with cams, ribs or the like pro-
jecting upwards and downwards, an d which maintain a
distance between the bottom of the sieve pot and the
base. The base can be screwed into the lower part of the
pitcher, this joint preferably being sealed. In this way, the
filter pot can easily be removed to replace or regenerate
the purifying media. The pitcher can be filled with water
through a filling opening. The water only enters the filter
pot from below and from there into the water reservoir
chamber in the manner of communicating vessels.
[0005] A problem of the known pitcher is that it is im-
perative that the base be properly sealed when the water
treatment medium is put in place, since water will other-
wise leak out during use. This requires dexterity on the
part of the user, as well as durable sealing means.
[0006] It is an object of the invention to provide a device

for forming a liquid treatment system and liquid treatment
system allowing for easier placement of the liquid treat-
ment media, wherein correct sealing is less critical to
correct use of the liquid treatment system.
[0007] This object is achieved according to a first as-
pect by the device according to the invention, which is
characterised in that the component is movable into the
position through the second vessel interior space.
[0008] The section for accommodating the liquid treat-
ment medium can thus be situated beneath the second
vessel interior space in the upright orientation. The com-
ponent is put in place by moving the component through
the second vessel interior space into the operative posi-
tion of the component. To make the device relatively com-
pact, the section for accommodating the liquid treatment
medium can extend to the lowermost level of the device
or close to the lowermost level of the device. Because
the first and second vessel interior spaces are in liquid
communication with each other via the section and a ma-
jority of the first vessel interior space is arranged at a
level at least equal to a level of the section in an upright
orientation of the at least one vessel, the first vessel in-
terior space will empty into the section and the second
vessel interior space in the upright orientation, in the man-
ner of communicating vessels. The liquid-permeable wall
may limit the rate of flow into the second vessel interior
space and be arranged to retain any loose matter forming
the liquid treatment medium. Because the first vessel in-
terior space is thus arranged to empty into the section
and the second vessel interior space so as to equalise
the liquid level, the first vessel interior space can have a
smaller volume than the second vessel interior space
and the section combined, indeed smaller than the vol-
ume of the second vessel interior space. Thus, when the
second vessel interior space has been filled, a relatively
large volume of treated liquid is available for dispensing
and the device contains relatively little untreated liquid
compared, for example to systems in which a funnel is
suspended in a jug with a treatment cartridge in the outlet
of the funnel. For a given storage capacity of the second
vessel interior space, the overall volume of the device
can thus be kept quite low.
[0009] With the component removably arranged in po-
sition, the liquid treatment medium can be replaced by
withdrawing the component through the second vessel
interior space and an aperture providing external access
thereto.
[0010] In an embodiment, the first vessel interior space
has a smaller volume than at least the second vessel
interior space and the section combined, e.g. a smaller
volume than the second vessel interior space.
[0011] Thus, a relatively large proportion of the avail-
able interior volume is available for storing treated liquid,
as opposed to storing untreated liquid or being empty.
[0012] In an embodiment, each of the at least one ves-
sels has a respective base for placement on a support
surface to define the upright orientation.
[0013] An embodiment of the device further includes
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a non-return valve in a passage from the first vessel in-
terior space to the section.
[0014] In an embodiment, the section is arranged be-
neath the second vessel interior space in the upright ori-
entation and the liquid-permeable wall is at least part of
a partition separating the second vessel interior space
from the section.
[0015] The partition may allow liquid to pass through
over a relatively wide area.
[0016] This embodiment has relatively compact lateral
dimensions. Moreover, where the liquid treatment medi-
um in the section is a liquid treatment medium for the
treatment of liquid in a diffusive process, treatment of the
liquid in the second vessel interior space continues.
[0017] In an example of this embodiment, a common
side wall bounds and surrounds the second vessel inte-
rior space and the section along their circumference, and
the component extends to the side wall along its circum-
ference.
[0018] Thus, a seat of a particular shape for the remov-
able componentis not required. The side wall may taper
to define an approximate operational position of the com-
ponent and the liquid-permeable wall, however. The liq-
uid-permeable wall essentially partitions a compartment
in a vessel into the section and the second vessel interior
space. The liquid-permeable wall may have apertures
distributed across a majority of its area.
[0019] In an embodiment, the liquid-permeable wall is
provided with a dome-shaped part, e.g. a dome-shaped
part including at least one venting aperture.
[0020] Apertures through which the liquid can pass are
located in one or more sections next to a base of the
dome-shaped part. Gas can accumulate in the dome-
shaped part and thus out of the way of the apertures in
the liquid-permeable wall through which the liquid can
pass. This prevents these apertures from being obstruct-
ed by gas bubbles. Where at least one venting aperture
is provided, the gas can escape relatively easily. The
venting aperture(s) is or are located at a higher level, in
use, than the apertures in the liquid-permeable wall
through which the liquid can pass. The venting apertures
may in particular be located at an apex of the dome. More-
over, buoyant granular liquid treatment medium provided
in a relatively loose bed is less liable to rise up, in use,
when at least one venting aperture is provided.
[0021] In an embodiment, at least one of the at least
one vessels is portable.
[0022] Where the vessel defining the first vessel inte-
rior space is portable, this vessel can be held under a
water tap or other type of dispenser outlet. Where the
vessel defining the second vessel interior space is port-
able, the vessel and the second vessel interior space can
be brought to a point of use, e.g. from a storage location
such as a refrigerator.
[0023] In an embodiment of the device, the section,
the first vessel interior space and the second vessel in-
terior space are defined in a single vessel by at least one
partition.

[0024] In an example of this embodiment, the second
vessel interior space is open at a main mouth at a top of
the vessel, and the device includes a main closure part
for closing at least a majority of the main mouth and a
further closure part for closing and opening a fill opening
providing access to the first vessel interior space inde-
pendently of the closing of at least a majority of the main
mouth by the main closure part.
[0025] As explained, the first vessel interior space will
generally have a smaller volume than the second vessel
interior space. Thus, to fill the second vessel interior
space, the first vessel interior space will generally be filled
with liquid multiple times. The second vessel interior
space can be kept closed when liquid is poured into the
first vessel interior space, thus preventing contamination
of the treated liquid.
[0026] In an embodiment in which at least one of the
at least one vessels is portable and the section, the first
vessel interior space and the second vessel interior
space are defined in a single vessel by at least one par-
tition, the device includes a handle and a closure part for
closing and opening a fill opening providing access to
the first vessel interior space, journalled for movement
between a closed and an open position and including a
part positioned for engagement by a digit of a hand hold-
ing the device by the handle in at least the closed position.
[0027] This makes repeated filling of the first vessel
interior space, e.g. under a water tap, relatively easy.
[0028] An example of a device in which at least one of
the at least one vessels is portable further includes a
handle, wherein the first vessel interior space is at least
partly defined inside the handle.
[0029] This device is relatively light and compact.
[0030] An example of a device in which at least one of
the at least one vessels is portable and the section, the
first vessel interior space and the second vessel interior
space are defined in a single vessel by at least one par-
tition further includes a pouring spout for pouring liquid
from the second vessel interior space.
[0031] The pouring spout may be positioned at an op-
posite side of the single vessel to that of the first vessel
interior space. Then, as the single vessel is tipped to pour
liquid out, the level of liquid in the first vessel interior
space further decreases, so that it is possible to empty
the vessel approximately completely. The pouring spout
may be in the form of a lip at an upper edge of a side wall
of the vessel.
[0032] In an embodiment, the second vessel interior
space is open at a main mouth at a top of the vessel, and
the device further includes a lid for closing at least a ma-
jority of the main mouth.
[0033] The main mouth may in particular be sized to
allow the removable component to be moved through it.
The lid can then be put on to counter contamination of
liquid in the second vessel interior space.
[0034] In an example of an embodiment in which at
least one of the at least one vessels is portable and the
section, the first vessel interior space and the second
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vessel interior space are defined in a single vessel by at
least one partition, and which further includes a pouring
spout for pouring liquid from the second vessel interior
space, the second vessel interior space is open at a main
mouth at a top of the vessel, the device further includes
a lid for closing at least a majority of the main mouth and
the pouring spout is formed at least partly in a side wall
of the lid.
[0035] This addresses the problem of dust or similar
contamination entering into the second vessel interior
space. It would be possible to provide the lid with a ded-
icated, hinged closure element for a pouring spout
formed on the vessel. However, this would make the lid
more complicated and expensive to manufacture, as well
as less robust. Forming the pouring spout at least partly
in a side wall of the lid ensures that dust cannot fall into
the pouring spout. At the same time, a dedicated hinged
closure element for such a pouring spout can be dis-
pensed with. In a particular example of this embodiment,
the pouring spout is formed underneath an overhanging
edge part of the lid.
[0036] In an example of the embodiment in which the
section, the first vessel interior space and the second
vessel interior space are defined in a single vessel by at
least one partition, the second vessel interior space is
open at a main mouth at a top of the vessel, and the
device further includes a lid for closing at least a majority
of the main mouth, the first vessel interior space is open
at a fu r-ther mouth at a top of the vessel, and at least a
majority of the further mouth is also at least closable by
the lid.
[0037] The device thus has relatively few parts and
does not need to be cleaned as frequently.
[0038] In an example of an embodiment in which the
second vessel interior space is open at a main mouth at
a top of the vessel and the device further includes a lid
for closing at least a majority of the main mouth, the lid
includes a main part for closing at least a majority of the
main mouth and a closure part, movably attached to the
main part, for closing at least a majority of the further
mouth in a closed position and for opening at least part
of the further mouth in an open position.
[0039] Liquid can thus be treated without removing the
lid. The lid may be removed to remove the component
including the liquid-permeable wall, but this occurs rela-
tively infrequently.
[0040] In a particular example, the closure part is slid-
able with respect to the main part.
[0041] This makes the lid relatively robust and simple
to manufacture compared with, for example, a lid with a
pivoting closure part.
[0042] An embodiment of the device includes an outlet
for dispensing liquid from at least one of the section and
the second vessel interior space and a seat for receiving
a replaceable liquid treatment device in a path of the liquid
to the outlet.
[0043] Thus, the liquid can be treated a second time
just before the liquid is dispensed. The liquid treatment

device may in particular include a liquid treatment medi-
um for imparting a flavour to the liquid. This flavour may,
for example, mask any less pleasant taste imparted to
the liquid by the liquid treatment medium in the section
via which liquid passes between the first and second ves-
sel interior spaces.
[0044] In an example of this embodiment, the outlet is
for dispensing liquid from the second vessel interior
space.
[0045] The outlet may in particular comprise a pouring
spout.
[0046] In a further example of the same embodiment,
the seat is for receiving a planar, e.g. disc-shaped liquid
treatment device.
[0047] The seat can thus be relatively shallow, and the
outlet can have a relatively large cross-sectional area.
[0048] In an example of any embodiment that includes
an outlet for dispensing liquid from at least one of the
section and the second vessel interior space and a seat
for receiving a replaceable liquid treatment device in a
path of the liquid to the outlet, and in which the second
vessel interior space is open at a main mouth at a top of
the vessel and the device further includes a lid for closing
at least a majority of the main mouth, the lid comprises
a part arranged to engage the liquid treatment device to
press the liquid treatment device into the seat.
[0049] The lid thus fulfils two functions, namely to pre-
vent contamination of the liquid in the second vessel in-
terior space and to hold the liquid treatment device in the
seat.
[0050] In an example of the embodiment in which the
section, the first vessel interior space and the second
vessel interior space are defined in a single vessel by at
least one partition, the second vessel interior space is
open at a main mouth at a top of the vessel, the device
further includes a lid for closing at least a majority of the
main mouth, and the device includes an outlet for dis-
pensing liquid from at least one of the section and the
second vessel interior space and a seat for receiving a
replaceable liquid treatment device in a path of the liquid
to the outlet, the seat includes at least one device for
removably attaching the liquid treatment device to the lid.
[0051] In this embodiment, the vessel, in particular the
section defining the second vessel interior space, is easy
to manufacture, since the vessel need not include any
part of the seat. On the other hand, the liquid treatment
device is reliably positioned, merely by the act of posi-
tioning the lid on the vessel. The attachment can be at
least partly by way of a shape-lock to ensure correct po-
sitioning, optionally supported by, for example, magnetic
or reversible adhesive attachment. The devices for re-
movably attaching the liquid treatment device to the lid
can be snap-lock devices or structures for engaging
snap-lock devices provided on the liquid treatment de-
vice.
[0052] In an example of the embodiment defined in the
paragraph preceding the previous paragraph, the lid is
arranged to close the main mouth, and a pouring opening
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is formed in the lid.
[0053] In this embodiment, any bypass of liquid past
the liquid treatment device is relatively easily prevented.
Attaching the liquid treatment device to the lid places the
liquid treatment device in sealed relationship in front of
the pouring opening. Liquid can only pass from the sec-
ond vessel interior space to the pouring opening through
the liquid treatment device.
[0054] In an example of the embodiment in which the
section, the first vessel interior space and the second
vessel interior space are defined in a single vessel by at
least one partition, the second vessel interior space is
open at a main mouth at a top of the vessel, the device
further includes a lid for closing at least a majority of the
main mouth, the device includes an outlet for dispensing
liquid from at least one of the section and the second
vessel interior space and a seat for receiving a replace-
able liquid treatment device in a path of the liquid to the
outlet, and the seat includes at least one device for re-
movably attaching the liquid treatment device to the lid,
the liquid treatment device comprises a vessel-shaped
container with liquid-permeable apertures.
[0055] The liquid treatment device is thus essentially
constituted as a basket or colander in which liquid treat-
ment medium can be placed, and in particular replaced,
by removing the vessel-shaped container from the lid.
One or more of the liquid-permeable apertures function
as liquid inlet(s) and one or more of the liquid-permeable
apertures may function as liquid outlet(s), or the liquid
outlet or outlets may be defined in a section of the lid
closing the vessel-shaped container.
[0056] In an embodiment, the component comprises a
cartridge having a housing defining a chamber in which
the liquid treatment medium is arranged, and the liquid-
permeable wall is part of the housing.
[0057] According to another aspect of the invention, a
cartridge for such an embodiment of the device is pro-
vided,
wherein the cartridge housing comprises:

an axis transverse to the liquid-permeable wall;
at least one liquid inlet, formed on only one side of
a plane containing the cartridge axis; and
at least one liquid outlet, formed at least partly in the
liquid-permeable wall.

[0058] The first vessel interior space will generally be
located adjacent the second vessel interior space and
the section. In this embodiment, the liquid inlet or inlets
can all be placed close to the first vessel interior space
or a passage conducting liquid from the first vessel inte-
rior space towards the section. The liquid need not flow
around the cartridge to reach the inlet or inlets, so that
the overall device can be relatively compact. Where the
cartridge axis has an, in use, upright orientation, the inlet
or inlets are all on one side. This will be the side closest
to the first vessel interior space. Where the cartridge axis
has an, in use, horizontal orientation, the inlets can all

be at the lower end, so that the liquid to be treated rises
up through the cartridge housing. It is noted that the at
least one liquid outlets may be distributed across the liq-
uid-permeable wall. This could be of use where the car-
tridge housing contains a liquid treatment medium for the
treatment of liquid by a diffusive process. Treatment can
then continue even after liquid has passed from the car-
tridge into the second vessel interior space. It is further
noted that the at least one liquid inlet may be provided
in a side wall of the cartridge housing or an axial end wall
at an opposite axial end to the liquid-permeable wall, or
in both. The cartridge axis will generally be an axis
through a centre of the liquid-permeable wall. The car-
tridge axis extends in a direction substantially perpendic-
ular to at least a majority of the liquid-permeable wall,
such that the exterior of the liquid-permeable wall faces
predominantly in axial direction.
[0059] In an embodiment of the cartridge, the at least
one liquid outlets are each arranged only on an opposite
side of the plane to the at least one liquid inlets.
[0060] This embodiment helps counter non-uniform
treatment of the liquid and non-uniform exhaustion of the
liquid treatment medium, particularly where the treatment
is by way of a diffusive process such as sorption, includ-
ing ion exchange or elution. Substantial shortcuts
through the liquid treatment medium are avoided. The
liquid-permeable wall is at one axial end of the housing
with respect to the axis. The inlets are on one side of a
plane through the axis and outlets on an opposite side
of the plane. The direction of flow is thus su b-stantially
in a direction perpendicular to that plane. The liquid must
flow essentially from one side of the cartridge of the hous-
ing to the other. That is to say, the liquid must cross es-
sentially the width of the chamber, if the cartridge axis is
an upright axis, or the height of the chamber, if the car-
tridge is an, in use, horizontal axis.
[0061] In an embodiment of the cartridge, the cartridge
housing comprises a side wall and the at least one liquid
inlets are each formed at least partly in the side wall.
[0062] The side wall is the wall facing in a direction
transverse to the axial direction. In embodiments in which
the cartridge axis has an upright orientation in use, no
space need be provided for liquid to flow underneath the
cartridge housing to reach the liquid inlet or inlets.
[0063] In an example of the embodiment of the car-
tridge in which the cartridge housing comprises a side
wall and the at least one liquid inlets are each formed at
least partly in the side wall, the at least one inlet is pro-
vided at least partly in a side wall section that is planar
or has a radius of curvature in a plane para I-lel to the
liquid-permeable wall that is equal to at least half a small-
est width of the cartridge housing.
[0064] Thus, this side wall section is relatively flat, so
that the at least one liquid inlets can at least collectively
cover a relatively wide surface area whilst the liquid still
flows in predominantly from one direction, in use.
[0065] In an embodiment of the cartridge, the cartridge
housing has an elongated shape, seen looking onto the
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liquid-permeable wall, and the liquid inlet(s) and the liquid
outlet(s) are provided on opposite sides in longitudinal
direction.
[0066] Thus, a relatively long flow path through the
chamber is created. The longitudinal axis defines oppo-
site sides of the cartridge housing, one coinciding with
the side on which the liquid inlet(s) is or are provided, the
other coinciding with the side on which the liquid outlet(s)
is or are provided. The liquid has to cover the longest
distance. Additionally, since the vessel must be shaped
to receive the cartridge, this embodiment permits the use
of a vessel with an elongated cross-section, e.g. in the
form of a jug, shaped and dimensioned to fit the door of
a household refrigerator.
[0067] An embodiment of the cartridge comprises at
least one baffle defining a meandering flow path through
the chamber.
[0068] Each baffle is essentially a wall around which
the liquid is forced to flow. This embodiment further
avoids the presence of shortcuts through the liquid treat-
ment medium in the chamber and increases the contact-
time of the liquid with the liquid treatment medium.
[0069] In a particular example of this embodiment, the
baffle(s) extend(s) into the chamber from an inside sur-
face of the side wall.
[0070] This makes the cartridge easier to manufacture.
The side wall of the cartridge housing is generally part
of a vessel-shaped cartridge housing component of
which the base is either the liquid-permeable wall or an
opposite wall. To create a meandering path with a plu-
rality of baffles, it suffices if they extend alternately from
opposite sides of the interior surface of the side wall into
the chamber up to close to that interior surface on the
opposite side of the cha m-ber. Thus, only the vessel-
shaped housing component, and not the vessel-shaped
housing component and a further cartridge housing com-
ponent for closing the vessel-shaped housing compo-
nent, need be provided with the baffles. Furthermore, the
vessel-shaped housing component with the baffles can
easily be filled with the liquid treatment medium and then
closed by the further cartridge housing component with-
out baffles.
[0071] In an embodiment of the cartridge, the cartridge
housing has an axial dimension smaller than its smallest
width transverseto the axis.
[0072] This keeps any stagnation zones in the cham-
ber relatively small. Axial dimension and width are with
respect to the axis, the liquid-permeable wall being at
one axial end of the cartridge housing with respect to this
axis. The direction of flow in this embodiment is mainly
sideways with respect to the axis. The size of any stag-
nation zone at the axial end of the side on which the liquid
inlet(s) is or are provided and the axial end of the side
on which the liquid outlet(s) is or are provided is therefore
relatively small. Where the axis is, in use, an upright axis,
the axial dimension corresponds to the height of the ca
r-tridge housing. The direction of flow is then mainly side-
ways, i.e. horizontal.

[0073] According to another aspect, the liquid treat-
ment system according to the invention includes a device
according to the invention and the liquid treatment me-
dium or a cartridge according to the invention containing
the liquid treatment medium.
[0074] In an embodiment, the device is any of the de-
vices including an outlet for dispensing liquid from at least
one of the section and the second vessel interior space
and a seat for receiving a replaceable liquid treatment
device in a path of the liquid to the outlet, and the system
further includes the liquid treatment device, wherein the
liquid treatment device includes at least one liquid treat-
ment medium for the treatment of liquid by sorption, e.g.
activated carbon.
[0075] The treated liquid is thus further treated just be-
fore the liquid is dispensed, e.g. to adsorb organic com-
pounds, microbiological contamination and/or heavy
metals. Organic compounds that have leached into the
treated liquid can thus be removed, for example.
[0076] In an example of such an embodiment, the liquid
treatment device includes a porous, liquid-pervious liquid
treatment element.
[0077] The porous element may be self-supporting, so
that a housing can be dispensed with. The porous ele-
ment mechanically filters the liquid to remove particulate
contamination.
[0078] In a particular example, the porous, liquid-per-
vious liquid treatment element is comprised of thermally
bonded matter, e.g. thermally bonded granular matter.
[0079] Thermal bonding, especially of granular matter,
results in a relatively stable porous element with a rela-
tively high porosity and available surface area.
[0080] In an embodiment of the liquid treatment sys-
tem, the liquid treatment medium is contained in a re-
placeable cartridge in the form of a pouch made at least
partly of liquid-permeable sheet material.
[0081] Compared to a cartridge made of rigid liquid-
impermeable material, this embodiment uses less mate-
rial to house the liquid treatment medium. Furthermore,
the cartridge can be deformed or compressed to bring
into position. Where the section is arranged beneath the
second vessel interior space, the treated liquid remains
in contact with the liquid treatment medium relatively well.
For liquid treatment media arranged to treat the liquid in
a diffusive process, diffusion is relatively unhindered. The
sheet material may be a foil or a fabric, including woven
and non-woven fabric.
[0082] In an embodiment, the pouch is shaped to fit
the section.
[0083] According to an independent aspect, which can
be claimed as well, there is further disclosed in the fol-
lowing an assembly for storing and pouring liquid, the
assembly including:

a vessel, the vessel having a base and being open
at a mouth opposite the base, the mouth having a
perimeter formed along at least part of the length of
the perimeter by a main rim, wherein the vessel is
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provided with a pouring spout defined by a lip ex-
tending to a lip rim coinciding with a section of the
main rim,
wherein the vessel is provided with a seat for receiv-
ing a liquid treatment device in a path of liquid poured
through the spout, the seat being arranged to support
the liquid treatment device so as to prevent move-
ment of the liquid treatment device into an interior
space of the vessel; and a lid for placement on the
vessel,
wherein the lid includes a part protruding into the
outlet towards the seat for engaging a liquid treat-
ment device placed in the seat.

[0084] The vessel may include any of the features of
the device and system according to the invention.
[0085] The vessel may be a carafe or jug. The liquid
treatment device is arranged to provide liquid treatment,
e.g. filtration of liquid, immediately prior to its being
poured out. The lip has a folded configuration and defines
a direction of flow of the liquid, as well as a space for
receiving the protruding part of the lid. The lid takes on
two functions, namely to prevent contamination of the
liquid in the vessel and to hold the liquid treatment device
in its seat, in particular in a sealed position essentially
preventing a bypass of liquid through the seat.
[0086] In an embodiment, the lid and the vessel are
provided with co-operating features for holding the lid to
the vessel.
[0087] Thus, the lid and vessel can be dimensioned
such that a certain pressing force is required to place the
lid in its operative position against a counter-acting elastic
force exerted by the seat and the liquid treatment device,
in particular a sealing surface of the seat. The co-oper-
ating features counter this elastic force to hold the lid in
place and also exert a force pressing the liquid treatment
device against the sealing surface.
[0088] The co-operating features may include co-op-
erating features providing a shape-lock, e.g. a snap-fit
connection.
[0089] The co-operating features may include at least
one depending part of the lid, e.g. a skirt, arranged to
provide a friction-fit with one of an exterior and an interior
surface of the vessel.
[0090] In an embodiment, the lid extendsto cover at
least part of the main rim.
[0091] Thus, the position of the lid is relatively well-
defined and a neat finish is provided.
[0092] In an embodiment, the lid includes a main part
arranged to cover at least a majority of the mouth and a
closure part, movably attached to the main part for open-
ing and closing at least a section of a mouth of the vessel.
[0093] As a consequence, it is possible to fill the vessel
without removing the lid, and thus to keep the liquid treat-
ment device in place in the seat over an extended period
of use. The lid need only be removed to replace the liquid
treatment device or to clean the whole assembly.
[0094] In an embodiment, the seat is arranged to re-

ceive a planar liquid treatment device.
[0095] The planar liquid treatment device may in par-
ticular be disc-shaped. The planar liquid treatment device
may include a porous liquid-pervious body providing for
at least mechanical filtration of the liquid. The seat can
be relatively shallow and provides a sealing surface lying
in a plane facing in the direction in which the protruding
part is arranged to provide a pressing force.
[0096] In an embodiment, the seat is arranged to pre-
vent movement of the liquid treatment device in a direc-
tion at an angle to a vertical axis of the vessel in an upright
orientation of the vessel defined by the base, and the
protruding part comprises a blade depending from the lid
and having an angled edge distal to the lid.
[0097] Thus, the liquid treatment device extends later-
ally in a direction transverse to the direction of flow of the
liquid. The angle corresponds to a typical pouring angle.
The blade may be oriented such that its major surfaces
are essentially parallel to the direction of flow. The blade
may in particular lie in a plane of symmetry of the lip. In
this way, the liquid flow is not obstructed, but guided.
[0098] The invention will be explained in further detail
with reference to the accompanying drawings, in which:

Fig. 1 is a cross-sectional view of a first device for
forming a liquid treatment system;

Fig. 2 is a perspective view of a removable compo-
nent of the device of Fig. 1;

Fig. 3 is a perspective view from above of a lid for
the device of Fig. 1;

Fig. 4 is a perspective view from below of the lid of
Fig. 3;

Fig. 5 is a top plan view of a cartridge for the device
of Figs. 1-4;

Fig. 6 is a side plan view of the cartridge of Fig. 5;
Fig. 7 is a perspective view of a different cartridge

for the device of Figs. 1-4;
Fig. 8 is a perspective view of yet another cartridge

for the device of Figs. 1-4;
Fig. 9 is a cross-sectional view of the cartridge of

Fig. 8;
Fig. 10 is a perspective view of a further cartridge for

the device of Figs. 1-4;
Fig. 11 is a cross-sectional view of the cartridge of

Fig. 10;
Fig. 12 is a first perspective view of a lid of a housing

of the cartridge of Figs. 10 and 11;
Fig. 13 is a second perspective view of the lid of Fig.

12;
Fig. 14 is a first perspective view of a vessel-shaped

component of the housing of the cartridge of
Figs. 10 and 11;

Fig. 15 is a second perspective view of a vessel-
shaped component of the housing of the car-
tridge of Figs. 10 and 11;

Fig. 16 is a plan view of a second device for forming
a liquid treatment system;

Fig. 17 is a cross-sectional view of the device of Fig.
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16;
Fig. 18 is a cross-sectional perspective view of the de-

vice of Figs. 16 and 17;
Fig. 19 is a perspective view of the device of Figs.

16-18 with its lid and a closure part for a fill
opening of the device removed;

Fig. 20 is a front plan view of the device of Figs. 16-19;
Fig. 21 is a top plan view of the device of Figs. 16-20

with its lid and the closure part removed;
Fig. 22 is a detailed cross-sectional view of an inside

of the device of Figs. 16-21;
Fig. 23 is a perspective view of the closure part for the

fill opening of the device of Figs. 16-22;
Fig. 24 is a side plan view of the lid of the device of

Figs. 16-23;
Fig. 25 is a front plan view of the lid of the device of

Figs. 16-24;
Fig. 26 is a first perspective view of the lid of the device

of Figs. 16-24, showing a vessel-shaped con-
tainer of a liquid treatment device removably
attached to the lid;

Fig. 27 is a second perspective view of the lid with the
vessel-shaped container removed;

Fig. 28 is a perspective view of the vessel-shaped
container also shown in Fig. 26;

Fig. 29 is a cross-sectional view of the device of Figs.
16-27 and a cartridge placed in an operative
position therein;

Fig. 30 is a perspective view of the cartridge of Fig. 29;
Fig. 31 is a side plan view of the cartridge of Figs. 29

and 30;
Fig. 32 is a bottom plan view of the cartridge of Figs.

29-31;
Fig. 33 is a top plan view of the cartridge of Figs.

29-32;
Fig. 34 is a cross-sectional view of the cartridge of

Figs. 29-33;
Fig. 35 is a perspective view of a vessel-shaped com-

ponent of a housing of the cartridge of Figs.
29-34;

Fig. 36 is a top plan view of the vessel-shaped com-
ponent;

Fig. 37 is a perspective view of an alternative car-
tridge for the device of Figs. 16-29;

Fig. 38 is a side plan view of the cartridge of Fig. 37;
Fig. 39 is a top plan view of the cartridge of Figs. 37

and 38;
Fig. 40 is a bottom plan view of the cartridge of Figs.

37-39;
Fig. 41 is a cross-sectional view of the cartridge of

Figs. 37-40;
Fig. 42 is a cross-sectional view of a third device for

forming a liquid treatment system;
Fig. 43 is a further cross-sectional view of the device

of Fig. 42;
Fig. 44 is a perspective view of a cartridge for the de-

vice of Figs. 42-43; and
Fig. 45 is a schematic cross-sectional view of a fourth

device for forming a liquid treatment system.

[0099] In the following, examples of liquid treatment
systems for the treatment of an aqueous liquid, e.g. mains
drinking water will be discussed. The systems can be
adapted for the treatment of other types of liquid. The
liquid treatment includes in particular treatment by means
of a diffusive process, e.g. sorption, which for present
purposes includes treatment of liquid by ion exchange,
adsorption and absorption.
[0100] A first embodiment includes a vessel in the
shape of a jug 1 having a handle 2. The jug 1 has a base
3 for placement on a horizontal support surface to define
an upright orientation of the jug 1. The jug 1 further in-
cludes a side wall 4 and partitioning wall 5. At least the
base 3, side wall 4 and partitioning wall 5 may be integral
parts of a body made in one piece. At least the majority
of the handle 2 may be an integral part of the same body,
although insert-moulding or the like may be used to pro-
vide a section of the handle 2 with different haptic prop-
erties. The body may be made of plastic, e.g. polypro-
pylene.
[0101] The partitioning wall 5 defines two separate
compartments extending to the base 3. A first compart-
ment corresponds to a first vessel interior space 6. In the
illustrated embodiment, the first vessel interior space 6
is at least partly defined in the handle 2. The first vessel
interior space 6 is open at a first mouth 7 provided at a
top of the jug 1 opposite the base 3. The first mouth 7
allows the first vessel interior space 6 to be filled with
liquid to be treated, e.g. by holding the first mouth 7 under
a water tap.
[0102] A passage 8 is defined in the partitioning wall 5
separating the first compartment from the second com-
partment. In an embodiment, a non-return valve (not
shown) may be provided in the passage 8. Additionally
or alternatively, a screen (not shown) may be provided
in the passage 8.
[0103] The first and second compartment form com-
municating vessels due to the passage 8.
[0104] The second compartment extends from the
base 3 to a second mouth 9 provided at a top of the jug
1. In the illustrated embodiment, the second mouth 9 is
at the same level as the first mouth 7. The second mouth
9 has a perimeter formed along at least part of its length
by a main rim, the upper edge of the side wall 4. The
remainder of the perimeter is defined by the upper edge
of the partitioning wall 5.
[0105] The side wall 4 comprises a lip 10 of which an
upper edge defines a lip rim coinciding with a section of
the main rim. The lip 10 forms a pouring spout for pouring
liquid from the second compartment.
[0106] Arranged within the second compartmentis a
structure 11 defining a seat for a planar liquid treatment
device 12. The structure may be an integral part of the
body of which the side wall 4 and base 3 also form a part.
The planar liquid treatment device 12 can be dropped
into the seat and is then supported by a sealing surface
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applied against a major surface of the planar liquid treat-
ment device 12 along an edge thereof.
[0107] The planar liquid treatment device 12 of the ex-
ample is disc-shaped, but other shapes are possible.
[0108] The planar liquid treatment device 12 may in-
clude a porous body that is pervious to the liquid to be
treated. One or more sheets of fabric (woven or non-
woven) may be applied to one or both of the major sur-
faces of the porous body. This fabric may be a mesh or
fleece, for example non-woven fabric made of point-
bonded polypropylene or polyethylene fibres. The porous
body is self-supporting, as is the planar liquid treatment
device 12.
[0109] The porous body may be made of one or more
layers of thermally bonded loose, e.g. granular, matter.
This matter includes the binder and may further include
material for treating the liquid in a diffusive process such
as sorption. This includes in particular activated carbon
and, optionally, adsorbent material having a high affinity
for heavy metals.
[0110] The binder may be a thermoplastic binder, for
example, polyethylene having a relatively high molecular
weight, e.g. in the order of 106-107 g/mol.
[0111] The thickness of the porous body may be in the
range of 1-10 mm, e.g. 5-10 mm. Its diameter may be at
least twice, e.g. at least ten times its thickness. The op-
posing major surfaces may be essentially parallel.
[0112] The first and second mouths 7,9 are closable
by a lid 13 (Figs. 1, 3 and 4) for placement on the jug 1.
[0113] The lid 13 includes a part 14 depending down-
wards from the lid 13 when the latter is in place on the
jug 1. This part 14 protrudes into the space between the
lip 10 and the structure 11 defining the seat. The protrud-
ing lid part 14 is shaped like a blade and has an angled
edge 15 (Fig. 4) essentially parallel to the plane of the
planar liquid treatment device 12 when the latter is in
position in the seat. The protruding lid part 14 thus holds
the planar liquid treatment device 12 in engagement with
the sealing surface of the seat, when the lid 13 is in po-
sition.
[0114] The lid 13 comprises a main part 16 and a clo-
sure part 17 movably journalled with respect to the main
part 16. In this example, the movement is a sliding move-
ment parallel to the mouths 7,9 of the jug 1. The closure
part 17 is arranged to close and open the first mouth 7
to allow the first vessel interior space 6 to be filled with
liquid to be treated. The closure part 17 is provided with
a protruding operating part 18 that a user can grasp to
move the closure part 17. The protruding operating part
18 allows for one-handed operation, in that a user can
hold the jug 1 by the handle 2 and reach the protruding
operating part 18 with his or her thumb in at least the
closed position of the closure part 17.
[0115] The lid 13 has a depending skirt 19 (Figs. 3 and
4) along at least part of its circumference and an over-
hanging part along most of its circumference. The over-
hanging part covers the rims at the top of the jug 1, except
for the rim of the lip 10. The skirt 19 helps position the lid

13 laterally.
[0116] In addition, the jug 1 and the lid 13 are provided
with co-operating features for holding the lid 13 to the jug
1, and thus the protruding lid part 14 to the planar liquid
treatment device 12. In the illustrated embodiment, these
features include tongues 20,21 (Fig. 4) insertable into
slits in the jug 1, specifically slits in the structure 11 de-
fining the seat. In the illustrated embodiment, the tongues
20,21 are wedge-shaped with an undercut to provide a
shape-lock. Alternative co-operating features providing
a shape-lock are possible.
[0117] Because the lid 13 need not be removed to fill
the first vessel interior space 6, the planar liquid treatment
device 12 can remain in place until the end of its useful
lifetime has been reached.
[0118] The second compartment is, at least in use, par-
titioned into a second vessel interior space 22 and a sec-
tion 23 for accommodating a liquid treatment medium by
a liquid-permeable wall 24 of a removable component 25.
[0119] In a first embodiment (Figs. 1, 2), the removable
component 25 comprises essentially only the liquid-per-
meable wall 24. The liquid-permeable wall 24 is, as in
the other embodiments to be discussed below, a self-
supporting shape-stable structure provided with through-
going apertures. In the first embodiment, the through go-
ing apertures are provided across the lateral extent of
the liquid-permeable wall 24. In the first embodiment, the
liquid-permeable wall 24 is provided with an upturned
edge 26 (Fig. 2) along its circumference for engaging an
interior surface of the side wall 4 bounding the second
interior space 22 and the section 23. The upturned edge
26 may provide a friction-fit to hold the removable com-
ponent 25 in place. The interior surface of the side wall
4 bounding the (second) compartment of which the sec-
ond interior space 22 and the section 23 are a part may
slope so as to taper towards the base 3 of the vessel and
thereby approximately define the operative position of
the removable component 25. When in position, the re-
movable component 25 closes the opening between the
second interior space 22 and the section 23.
[0120] The removable component 25 further includes
a protruding grip 27 for retracting the removable compo-
nent 25 from the second interior space 22, in this example
through the second mouth 9, i.e. the mouth at a top of
the vessel compartment of which the second interior
space 22 is a part. The protruding grip 27 is dome-shaped
and bulges outwards away from the section 23. Thus,
gases can accumulate in the space defined by the dome-
shaped protruding grip 27.
[0121] The section 23 is arranged to receive the liquid
treatment medium. The liquid treatment medium includes
at least one liquid treatment medium for the treatment of
liquid in a diffusive process. This may include in particular
a liquid treatment medium for the treatment of liquid by
sorption, for present pu r-poses including ion exchange.
Because the section 23 is arranged beneath the second
vessel interior space 22 and separated therefrom by the
liquid-permeable wall 24, treatment continues even for
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the liquid that is in the second vessel interior space 22.
A concentration gradient will transport to the treatment
medium those dissolved components that the liquid treat-
ment medium is configured to remove. Those the liquid
treatment medium is configured to release will be trans-
ported away from the liquid treatment medium into the
second vessel interior space 22.
[0122] In a particular embodiment, the liquid treatment
medium includes ion exchange resin. The ion exchange
resin may include cation exchange resin, e.g. weakly
acidic cation exchange resin. At least in a state prior to
contact with liquid, the majority (in terms of the available
treatment capacity as defined e.g. by DIN 54403) of the
ion exchange resin may be in the hydrogen form. A mi-
nority may be loaded with one or more other cation spe-
cies such as potassium, sodium, magnesium or lithium,
to regulate the pH of the treated liquid.
[0123] In a particular embodiment, the planar liquid
treatment device 12 includes material for adsorbing or-
ganic compounds and the liquid treatment medium in the
section 23 includes a polymer ion exchange material.
Polymer ion exchange materials with useable volumetric
capacity generally have a large number of functional
groups in one chain. The charged groups are hydrophilic
in character. To prevent the polymer material from dis-
solving in water, the polymer ion exchange materials are
cross-linked polymer ion exchange materials. In the proc-
ess of manufacturing them, a relatively large amount of
cross-linking compound is often used in orderto ensure
an adequate degree of cross-linking. Moreover, the
cross-linking compound is often impure. Thus, organic
compounds generally remain in the ion exchange poly-
mer material and are difficult to remove by rinsing, but
perceptible in water treated with the ion exchange mate-
rial. The planar liquid treatment device 12 will remove
such compounds just before the liquid is poured from the
jug 1.
[0124] In an embodiment, the liquid treatment medium
is a bed of loose, e.g. granular matter. The apertures in
the liquid-permeable wall 24 are then sized to retain the
loose matter. The liquid-permeable wall 24 functions to
keep the bed in a sufficiently dense state to counter chan-
nelling.
[0125] In embodiments, the liquid treatment medium
comprises reticulated matter, i.e. loosely bound granular
or fibrous matter, in the shape of a porous foam. Such
reticulated foam can be compressed slightly, e.g. to place
the reticulated foam in the section 23 or pass the reticu-
lated foam into the second vessel interior space 22, and
then expands to fill the section 23. An example of such
reticulated foam is disclosed at https://cuzn.
com/home/unique/, accessed on 26 September 2018.
[0126] In an embodiment, the liquid treatment medium
is contained in a replaceable liquid treatment cartridge
in the form of a pouch 28 (Figs. 5, 6) made at least partly
of liquid-permeable sheet material. This may be a liquid-
permeable foil. Alternatively, the liquid-permeable sheet
material may be fabric, woven or non-woven. The pouch

28 of the example is shaped to fit the section 23. The
pouch 28 allows for easier replacement of the liquid treat-
ment medium. The pouch 28 can simply be tipped out of
the jug 1 at the end of its useful lifetime. The flexible
nature of the sheet material allows for some deformation
to facilitate placement at the bottom of the second com-
partment of the jug 1. The liquid treatment medium in the
pouch 28 may be formed by loose matter or reticulated
foam, as in the other embodiment.
[0127] An alternative component 29 (Fig. 7) is itself
shaped as a cartridge containing the liquid treatment me-
dium. This component 29 includes a housing arranged
to close the passage 8 by means of a hollow stub 30
insertable into the passage 8 and forming an inlet into a
chamber defined in the housing. A liquid-permeable wall
31 of similar configuration to the liquid-permeable wall
24 of the first embodiment is part of this housing. The
apertures defined in the liquid-permeable wall 31 form
the outlets. The housing further includes a vessel-shaped
component 32 including the hollow stub 30. The housing
defines a chamber in which the liquid treatment medium
is arranged. The liquid treatment medium may be of the
types described above.
[0128] In this embodiment, the liquid-permeable wall
31, which again comprises a dome-shaped part 33 and
an upturned edge 34 is permanently fixed to the vessel-
shaped component 32. With respect to an, in use, upright
central axis (not shown), the liquid-permeable wall 31 is
at one axial end of the housing and a bottom wall of the
vessel-shaped component 32 is located at an opposite
axial end of the housing.
[0129] The vessel-shaped component 32 comprises a
side wall. The hollow stub 30 is formed in the side wall
on one side of the removable component 29, at a lower
(axial) end of the housing. The outlet apertures in the
liquid-permeable wall 31 are, however, not only located
on an opposite side of the housing to the hollow stub 30,
but distributed across the lateral extent of the liquid-per-
meable wall 31. This makes the liquid-permeable wall 31
easy to manufacture and means the liquid-permeable
wall 31 cannot be placed on the vessel-shaped compo-
nent 32 the wrong way around during manufacturing. Al-
so, continued treatment of the liquid in the second vessel
interior space 22 by means of a diffusive process is fa-
cilitated. However, some of the liquid will flow along a
relatively short path through an interior of the removable
component 29. A stagnation zone will be formed at a
lower axial end of the interior on an opposite side to the
hollow stub 30.
[0130] In another embodiment, a vessel-shaped com-
ponent 32 defining the section is permanently arranged
in the jug 1. The vessel-shaped component 32 includes
a hollow stub 30 insertable into the passage 8 and de-
fining an inlet into the section. The vessel-shaped com-
ponent 32 is open at a mouth closable by the liquid-per-
meable wall 31, which again forms the removable com-
ponent. The liquid treatment medium may be of the types
described above in relation to the first embodiment. The
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liquid-permeable wall 31 has essentially the same con-
figuration as the liquid-permeable wall 24 of the first em-
bodiment.
[0131] An alternative to the component 29 (Fig. 7)
shaped as a cartridge, which alternative is also shaped
as a cartridge 35 (Figs. 8, 9), has a corresponding hous-
ing. That is to say, that this cartridge 35 has a liquid-
permeable wall 36 forming a lid closing a vessel-shaped
housing component 37 to define a chamber 38 corre-
sponding to the section for accommodating the liquid
treatment medium. The liquid treatment medium may be
as discussed above.
[0132] The liquid-permeable wall 36 is essentially iden-
tical to the liquid-permeable wall 31 of the removable
component 29 discussed with reference to Fig. 7. In par-
ticular, it has a dome-shaped part 39 and an upturned
edge 40. Outlet apertures are located in a section of the
liquid-permeable wall 36 located between the dome-
shaped part 39 and the upturned edge 40.
[0133] The vessel-shaped housing component 37 has
slightly smaller lateral dimensions. A hollow stub 41
serves as a liquid inlet, but does not extend laterally be-
yond a lateral edge of the liquid-permeable wall 36. This
makes it easier to move the cartridge 35 into position.
[0134] The hollow stub 41 is provided with a sealing
surface at a free end of the hollow stub 41. Thus, the
hollow stub 41 need not be inserted into the passage 8.
Instead, the sealing surface is arranged to engage a sur-
face of the partitioning wall 5 around a mouth of the pas-
sage 8.
[0135] A third cartridge 42 (Figs. 10-15) has a housing
adapted to prolong the contact time of the liquid with the
liquid treatment medium and to prevent the forming of
substantial stagnation zones. In this embodiment, the
cartridge housing comprises a vessel-shaped housing
component 43 and a housing lid 44, together defining a
chamber 45 for accommodating one or more liquid treat-
ment media of the types discussed previously.
[0136] A liquid-permeable wall 46 and, in use upper,
baffles 47a-e are integral parts of the housing lid 44.
[0137] The liquid-permeable wall 46 comprises a cen-
tral dome-shaped part 48. A venting aperture 49 is pro-
vided at an apex of the dome-shaped part 48. The dome-
shaped part 48 also functions as a protruding grip allow-
ing a user to handle the third cartridge 42, in particular
remove the third cartridge 42 from the jug 1.
[0138] It is possible to define a central, in use upright,
axis 50 of the cartridge housing (Fig. 11). The liquid-per-
meable wall 46 extends essentially perpendicularly to this
central axis 50.
[0139] The vessel-shaped housing component 43
comprises a side wall 51 and an, in this example essen-
tially liquid-impermeable, bottom wall 52. The bottom wall
52 is located at an opposite axial end of the third cartridge
42 to the liquid-permeable wall 46. In this example, two
inlet apertures 53a,b are formed in the side wall 51 where
the side wall 51 adjoins the bottom wall 52. In an alter-
native embodiment, the inlet apertures 53a,b may extend

partially into the bottom wall 52. In an alternative embod-
iment, there may be only a single inlet aperture 53. The
inlet apertures 53a,b are covered on the inside of the
cartridge housing by liquid-pervious sheet material (not
shown), e.g. a mesh. In another embodiment, there may
be one or more grilles or apertures formed in the side
wall 51 to define liquid inlet apertures smaller than a par-
ticle size of any granular media contained in the third
cartridge 42.
[0140] It will be apparent that the cartridge housing has
an elongated shape, seen from the top, and that the inlet
apertures 53a,b are provided at only one longitudinal
end.
[0141] Because the liquid-permeable wall 46 is provid-
ed with an upturned edge 54 along its circumference for
engaging an interior surface of the side wall 4 bounding
the second interior space 22 and the section 23, the inlet
apertures 53a,b need not be placed in sealed liquid com-
munication with the passage 8 by the side wall 51 of the
vessel-shaped housing component 43 or features pro-
vided on the vessel-shaped housing component 43.
[0142] On an opposite longitudinal side to the inlet ap-
ertures 53a,b, close to a rim of the liquid-permeable wall
46, a liquid outlet aperture 55 is defined in the liquid-
permeable wall 46. In an alternative embodiment, there
may be more than one outlet aperture 55. However, they
would all be provided only on an opposite side of the
housing to the inlet apertures 53a,b, so that the liquid
cannot take a shortcut from the inlet apertures 53a,b
through the third cartridge 42.
[0143] The outlet aperture 55 is covered on the inside
of the cartridge housing by liquid-pervious sheet material
(not shown), e.g. a mesh. In another embodiment, there
may be one or more grilles or apertures formed in the
liquid-permeable wall to define outlet apertures smaller
than a particle size of any granular media contained in
the third cartridge 42.
[0144] The vessel-shaped housing component 43 is
also provided with integrally formed, in use lower, baffles
56a-f. The lower baffles 56a-f adjoin and extend in axial
direction (with respect to the central axis 50) from the
bottom wall 52. The lower baffles 56a-f extend axially
(upwards) to an axial level below a level of an axial edge
of the side wall 51. The lower baffles 56a-f also adjoin
an inside surface of the side wall 51 along opposite lateral
edges of the lower baffles 56a-f. Thus, liquid can only
flow past a free axial edge of each lower baffle 56a-f, just
like the liquid can only flow past a free axial edge of the
upper baffles 47a-e. As a result, a meandering flow path
is defined between the inlet apertures 53a,b and the out-
let aperture 55.
[0145] To manufacture the third cartridge 42, the ves-
sel-shaped housing component 43 is filled with granular
liquid treatment medium of any of the types described
above. The vessel-shaped housing component 43 is then
closed by bonding the housing lid 44 to the vessel-shaped
housing component 43. The upper baffles 47a-e have to
be pressed into the liquid treatment medium to fit the
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housing lid 44 onto the vessel-shaped housing compo-
nent 43. One or both components 43,44 may be vibrated
to facilitate this.
[0146] A second device 57 for forming a liquid treat-
ment system (Figs. 16-29) comprises a single portable
vessel in the shape of a jug 58 having a handle 59. The
jug 58 has a base 60 for placement on a horizontal sup-
port surface to define an upright orientation of the jug 58.
[0147] Two separate compartments are defined in the
jug 58. A first compartment corresponds to a first vessel
interior space 61. In the illustrated embodiment, the first
vessel interior space 61 is at least partly defined in the
handle 59. The first vessel interior space 61 is open at a
first mouth 62 (Fig. 19) provided at a top of the jug 58
opposite the base 60. The first mouth 62 allows the first
vessel interior space 61 to be filled with liquid to be treat-
ed, e.g. by holding the first mouth 62 under a water tap.
The first mouth 62 thus forms a fill opening.
[0148] The first mouth 62 can be individually opened
and closed by a pivotably arranged closure part 63 (Fig.
23). A protruding engagement part 64 is positioned for
engagement by a finger or thumb of the hand of holding
the jug 58 by the handle 59. Thus, one-handed movement
of the closure part 63 between an open and closed po-
sition is made possible.
[0149] At least a handle wall 65, a side wall section 66
of the jug 58 and a partitioning wall 67 partition the jug
58 into the two compartments. These walls 65-67 may
be integral parts of a single body. The body may, for
example be obtainable by moulding two shell halves that
are bonded (adhesively or by welding for example) to-
gether to form the body. The body may be made of plastic,
e.g. polypropylene. The handle 59 may comprise an
over-moulded section (not shown) made of a different
material in order to provide different haptic properties, e.
g. better grip.
[0150] In the illustrated embodiment, a viewing window
68 made of transparent or at least translucent material
is defined in the jug 58. This material is a different material
to that of the body of the jug 58 and closes an opening
defined in the side wall section 66, which may be opaque.
[0151] The side wall section 66 also defines a recess
for receiving a display module 69 (Fig. 16). The display
module 69 includes a lifetime indicator for alerting a user
to the need to replace at least one liquid treatment me-
dium. In the illustrated embodiment, the lifetime indicator
includes a device for determining a concentration of at
least one dissolved substance in treated liquid contained
in the jug 58. In the illustrated embodiment, this device
includes a pair of electrodes 70a,b (Figs. 21 and 22) for
measuring electrical conductivity. In alternative embod-
iments, the device may include an ion-specific sensor.
The lifetime indicator may additionally or alternatively
monitor the time elapsed since a last replacement of the
liquid treatment medium. The lifetime indicator may al-
ternatively or additionally be configured to obtain a meas-
ure of treated volume.
[0152] A fourth liquid treatment cartridge 71 (Figs.

30-35) is, in use, accommodated in the second compart-
ment, which can be regarded as comprising a section 72
for accommodating the fourth liquid treatment cartridge
71 and a section forming a second interior vessel space
73. The section 72 for accommodating the fourth liquid
treatment cartridge 71 is located below the second inte-
rior vessel space 73 when the jug 58 is placed with its
base 60 on a horizontal support surface.
[0153] The second compartment extends from the
base 3 to a second mouth 74 (Fig. 19) provided at a top
of the jug 1. The second mouth 74 has a perimeter formed
along at least part of its length by a main rim, the upper
edge of the side wall section 66. The remainder of the
perimeter is defined by the upper edge of the partitioning
wall 67.
[0154] A passage 75 (Figs. 17, 18 and 29) provides for
liquid communication between the first compartment and
the second compartment. In an embodiment, a non-re-
turn valve (not shown) may be provided in the passage
75. Additionally or alternatively, a screen (not shown)
may be provided in the passage 75.
[0155] The first and second compartment form com-
municating vessels due to the passage 75. The first ves-
sel interior space 61 has a smaller volume than the sec-
ond vessel interior space 73, e.g. a volume in the range
of 60-90 % of the combined volume of the first vessel
interior space 61 and second vessel interior space 73.
[0156] The illustrated jug 58 is further provided with a
lid 76 for closing the second mouth 74. The lid 76 is re-
movable. The lid 76 comprises a top wall 77 and a side
wall 78. The side wall 78 has a shape and dimensions
corresponding to the perimeter of the second mouth 74,
such that the lid 76 can rest on the upper edge of the
side wall section 66 and the upper edge of the partitioning
wall 67, i.e. the upper edges of the walls defining the
second mouth 74. A skirt 79 depends from the side wall
78. The skirt 79 is shaped to fit and engage the inside of
the second mouth 74. In the illustrated embodiment, the
skirt 79 is provided with a sealing part, e.g. an overmould-
ed sealing part.
[0157] A pouring spout 80 with a pouring opening 81
is defined in the side wall 78 of the lid 76. The top wall
77 extends to form an overhang underneath which the
pouring spout 80 is situated (Fig. 24). The pouring spout
80 allows liquid to be poured from the second vessel
interior space 73.
[0158] The lid 76 is provided with four pawls 82a-d for
engaging a vessel-shaped container 83 provided with
liquid-permeable apertures in a bottom wall and side wall
thereof. The vessel-shaped container 83 is open at the
top, but closed by the top wall 77 of the lid 76 when mount-
ed to the lid 76. The pawls 82a-d are arranged to engage
the vessel-shaped container 83 by hooking behind an
edge between the bottom wall and side wall of the vessel-
shaped container 83 to lock the vessel-shaped container
83 reversibly to the lid 76. Other types of reversible lock-
ing devices are conceivable.
[0159] An exterior surface of a side wall of the vessel-
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shaped container 83 conforms to an interior surface of
the side wall 78 of the lid 76, at least around the pouring
opening 81. The locking devices of the lid 76 position the
vessel-shaped container 83 against the interior surface
of the side wall 78 of the lid 76. Apertures in the vessel-
shaped container are aligned with the pouring opening
81 in that position, so that liquid is forced to flow from the
second vessel interior space 73 to the pouring opening
81 through the vessel-shaped container 83 without being
able to bypass the latter.
[0160] The vessel-shaped container 83 of the illustrat-
ed embodiment can be filled with liquid treatment medium
by a user. The liquid treatment medium may in particular
include a flavouring substancethat is dissolved in liquid
passing through the vessel-shaped container 83 on its
way to the pouring opening 81.
[0161] The vessel-shaped container 83 may be made
of plastic or metal, e.g. stainless steel.
[0162] The fourth liquid treatment cartridge 71 com-
prises a housing comprising a liquid-permeable top wall
84, which forms a lid of the cartridge 71. The housing
further comprises a vessel-shaped housing component
85 and a sealing rim 86.
[0163] It is convenient to define an, in use, upright, cen-
tral axis 87 of the housing of the fourth cartridge 71 (Fig.
31). The liquid-permeable wall 84 extends essentially
perpendicularly to this axis 87.
[0164] The vessel-shaped housing component 85
comprises a side wall 88 and a bottom wall 89. The bot-
tom wall 89 is located at an opposite axial end of the
fourth cartridge 71 to the liquid-permeable wall 84.
[0165] In this example, the side wall 88 comprises an
essentially planar section 90, in which a series of inlet
apertures 91a-e are formed. In the illustrated embodi-
ment, the inlet apertures 91a-e extend partially into the
bottom wall 89. In an alternative embodiment, there may
be only a single inlet aperture 91. The inlet apertures
91a-e are covered on the inside of the cartridge housing
by liquid-pervious sheet material (not shown), e.g. a
mesh. In another embodiment, there may be one or more
grilles or apertures formed in the side wall 88 to define
liquid inlet apertures smaller than a particle size of any
granular media contained in the fourth cartridge 71.
[0166] It will be apparent that the cartridge housing has
an elongated shape, seen from the top (Fig. 33). The
inlet apertures 91a-e are provided at only one longitudinal
end.
[0167] The sealing rim 86 is arranged to engage a seal-
ing surface of a cartridge seat defined in the jug 58. Thus,
liquid emerging from the passage 75 is forced to flow
through the cartridge 71, in use. The inlet apertures 91a-
e need not individually be placed in sealed liquid com-
munication with the passage 75 by the side wall 88 of
the vessel-shaped housing component 85 or features
provided on the vessel-shaped housing component 85.
[0168] As is the case in the other embodiments, the
liquid-permeable wall 84 comprises a central dome-
shaped part 92. A venting aperture 93 is provided at an

apex of the dome-shaped part 92. The dome-shaped part
92 also functions as a protruding grip allowing a user to
handle the fourth cartridge 71, in particular remove the
fourth cartridge 71 from the jug 58.
[0169] On an opposite side of a plane through the car-
tridge axis 87 to that on which the inlet apertures 91a-e
are provided, liquid outlet apertures 94a-f are defined in
the liquid-permeable wall 84. In an alternative embodi-
ment, there may be only one or at least a different number
of outlet apertures 94a-f. However, they would still all be
provided only on an opposite side of the housing to the
inlet apertures 91a-e, so that the liquid cannot take a
shortcut from the inlet apertures 91a-e through the fourth
cartridge 71.
[0170] The outlet apertures 94a-f are covered on the
inside of the cartridge housing by liquid-pervious sheet
material (not shown), e.g. a mesh. In another embodi-
ment, there may be one or more grilles or apertures
formed in the liquid-permeable wall 84 to define outlet
apertures smaller than a particle size of any granular me-
dia contained in the fourth cartridge 71.
[0171] The vessel-shaped housing component 85 is
also provided with integrally formed baffles 95a-e. The
baffles 95a-e extend from an interior surface of the side
wall 88 of the vessel-shaped housing component 85, and
they do so alternately from opposite sides of the vessel-
shaped housing component 85. They extend only so far
that a leading lateral edge remains separated from the
interior surface of the side wall 88, so that liquid can flow
around this edge, in use. A bottom edge of each baffle
95a-e adjoins the interior surface of the bottom wall 89
of the vessel-shaped housing component 85. As a result,
a meandering flow path is defined between the inlet ap-
ertures 91a-e and the outlet apertures 94 a-f.
[0172] To manufacture the fourth cartridge 71, the ves-
sel-shaped housing component 85 is filled with granular
liquid treatment medium of any of the types described
above. The vessel-shaped housing component85 is then
closed by bonding the liquid-permeable wall 84 to the
vessel-shaped housing component 85.
[0173] A fifth liquid treatment cartridge 96 (Figs. 37-41)
for the second device 57 for forming a liquid treatment
system is very similar to the fourth liquid treatment car-
tridge 71. However, it does not include a separate sealing
rim 86 and thus has fewer parts.
[0174] The fifth liquid treatment cartridge 96 comprises
a housing comprising a liquid-permeable top wall 97,
which forms a lid of the cartridge 96. The housing further
comprises a vessel-shaped housing component 98.
[0175] It is convenient to define an, in use upright, cen-
tral axis 99 of the housing of the fifth cartridge 96 (Fig.
38). The liquid-permeable wall 97 extends essentially
perpendicularly to this axis 99.
[0176] The vessel-shaped housing component 98
comprises a side wall 100 and a bottom wall 101 (Fig.
41). The bottom wall 101 is located at an opposite axial
end of the fifth liquid treatment cartridge 96 to the liquid-
permeable wall 97.
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[0177] In this example, the side wall 100 comprises an
essentially planar section 102, in which a series of inlet
apertures 103a-e are formed. In the illustrated embodi-
ment, the planar section 102 is inclined, so that the inlet
apertures 103a-e are relatively long without needing to
extend partially into the bottom wall 101. In alternative
embodiments, there may be fewer inlet apertures 103,
which may be larger. The inlet apertures 103a-e are cov-
ered on the inside of the cartridge housing by liquid-per-
vious sheet material (not shown), e.g. a mesh. In another
embodiment, there may be one or more grilles or aper-
tures formed in the side wall 100 to define liquid inlet
apertures smaller than a particle size of any granular me-
dia contained in the fifth liquid treatment cartridge 96.
[0178] It will be apparent that the cartridge housing has
an elongated shape, seen from the top (Fig. 39). The
inlet apertures 103a-e are provided at only one longitu-
dinal end.
[0179] The liquid-permeable top wall 97 of the fifth liq-
uid treatment cartridge 96 includes an edge section
turned down towards the vessel-shaped housing com-
ponent 98. This section forms a sealing rim 104 integral
to the liquid-permeable top wall 97. The sealing rim 104
is arranged to engage a sealing surface of a cartridge
seat defined in the jug 58. Thus, liquid emerging from the
passage 75 is forced to flow through the cartridge 96, in
use. The inlet apertures 103a-e need not individually be
placed in sealed liquid communication with the passage
75 by the side wall 100 of the vessel-shaped housing
component 98 or features provided on the vessel-shaped
housing component 98.
[0180] The liquid-permeable wall 97 comprises a cen-
tral dome-shaped part 105. A venting aperture 106 is
provided at an apex of the dome-shaped part 105. The
dome-shaped part 105 also functions as a protruding grip
allowing a user to handle the fifth liquid treatment car-
tridge 96, in particular remove the fifth liquid treatment
cartridge 96 from the jug 58.
[0181] On an opposite side of a plane through the car-
tridge axis 99 to that on which the inlet apertures 103a-
e are provided, liquid outlet apertures 107a-f are defined
in the liquid-permeable wall 97. In an alternative embod-
iment, there may be only one or at least a different number
of outlet apertures 107a-f. However, they would still all
be provided only on an opposite side of the housing to
the inlet apertures 103a-e, so that the liquid cannot take
a shortcut from the inlet apertures 103a-e through the
fifth liquid treatment cartridge 96.
[0182] The outlet apertures 107a-f are covered on the
inside of the cartridge housing by liquid-pervious sheet
material (not shown), e.g. a mesh. In another embodi-
ment, there may be one or more grilles or apertures
formed in the liquid-permeable wall 97 to define outlet
apertures smaller than a particle size of any granular me-
dia contained in the fifth liquid treatment cartridge 96.
[0183] The vessel-shaped housing component 98 is
also provided with integrally formed baffles 108a-e (Fig.
41). The baffles 108a-e extend from an interior surface

of the side wall 100 of the vessel-shaped housing com-
ponent 98, and they do so alternately from opposite sides
of the vessel-shaped housing component 98. They ex-
tend only so far that a leading lateral edge remains sep-
arated from the interior surface of the side wall 100, so
that liquid can flow around this edge, in use. A bottom
edge of each baffle 108a-e adjoins the interior surface
of the bottom wall 101 of the vessel-shaped housing com-
ponent 98. As a result, a meandering flow path is defined
between the inlet apertures 103a-e and the outlet aper-
tures 107 a-f.
[0184] To manufacture the fifth liquid treatment car-
tridge 96, the vessel-shaped housing component 98 is
filled with granular liquid treatment medium of any of the
types described above. The vessel-shaped housing
component 98 is then closed by bonding the liquid-per-
meable wall 97 to the vessel-shaped housing
component98.
[0185] A third device 109 for forming a liquid treatment
system (Figs. 42-44) also comprises a single portable
vessel in the shape of a jug 110. The jug 110 comprises
a handle 111. The jug 110 has a base 112 for placement
on a horizontal support surface to define an upright ori-
entation of the jug 110.
[0186] The jug 110 is partitioned into two compart-
ments. The two compartments are in liquid communica-
tion with each other via a passage 113. In an alternative
embodiment, a non-return valve or screen (not shown)
may be provided in the passage 113.
[0187] A first compartment corresponds to a first vessel
interior space 114. In the illustrated embodiment, the first
vessel interior space 114 is at least partly defined in the
handle 111. The first vessel interior space 114 is open
at a first mouth 115 at a top of the jug 110 opposite the
base 112. The first mouth 115 allows the first vessel in-
terior space 114 to be filled with liquid to be treated. The
first mouth 115 thus forms a fill opening for the device 109.
[0188] A second compartment extends from the base
112 to a second, main mouth 116 opposite the base 112.
The second compartment can be regarded as comprising
a second vessel interior space 117 and a section 118
occupied, in use, by a sixth liquid treatment cartridge 119.
The second vessel interior space 117 is for receiving
treated liquid. Part of the second vessel interior space
117 is located adjacent the section 118 and part of the
second vessel interior space 117 is located above the
section 118 in the upright orientation of the jug 110.
[0189] A partitioning wall section 120 is provided be-
tween the first vessel interior space 114 and the second
vessel interior space 117 and defines a common perim-
eter section of the first mouth 115 and the second mouth
116. This partitioning wall section 120 extends in a direc-
tion away from the base to a position just short of an
upper edge of a side wall 121 of the jug 110. That upper
edge defines a remainder of the perimeters of the first
mouth 115 and the second mouth 116. As a result, liquid
poured into the first vessel interior space 114 at too high
a rate of flow can spill over into the second vessel interior
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space 117. In an alternative embodiment, this overflow
feature may be dispensed with. The partitioning wall sec-
tion 120 would then extend right up to an upper edge of
the side wall 121.
[0190] The side wall 121 comprises a lip 122 of which
an upper edge defines a lip rim coinciding with a section
of a rim surrounding the second mouth 116. The lip 122
forms a pouring spout for pouring liquid from the second
vessel interior space 117.
[0191] A lid 123 is provided for placement on top of the
jug 110. The lid 123 at least covers the first mouth 115
and the second mouth 116. In an alternative embodiment
in which the partitioning wall section 120 has no overflow
feature, the lid 123 would close the first mouth 115 and
the second mouth 116. In such an alternative embodi-
ment, the lid 123 may also comprise a closure part for
opening and closing the first mouth 115 independently
of the second mouth 116.
[0192] In the illustrated embodiment, a pivotable spout
cover 124 is part of the lid 123. The pivotable spout cover
124 swings open when the jug 110 is tipped to pour out
liquid and closes the spout when the jug 110 is in the
upright orientation.
[0193] Because a majority of the first vessel interior
space 114 is arranged at a level at least equal to a level
of the section 118 in the upright orientation of the jug 110,
the first vessel interior space 114 and the second vessel
interior space 117 form communicating vessels. The vol-
ume of the first vessel interior space 114 is smaller than
the volume of the section 118 and the second vessel
interior space 117 combined.
[0194] The sixth liquid treatment cartridge 119 is mov-
able into its operative position through the second mouth
116 and the second vessel interior space 117.
[0195] The sixth liquid treatment cartridge 119 includes
a cartridge housing including a liquid-permeable wall 125
and a vessel-shaped housing component 126 (Fig. 44).
The cartridge housing further includes a hollow stub 127
that functions as a liquid inlet and that is insertable into
the passage 113, so as to close it. Liquid is thus forced
to flow through a chamber 128 in the cartridge housing
to liquid outlet apertures 129 in the liquid-permeable wall
125 when the sixth liquid treatment cartridge 119 is in
the operative position. A sealing element 130 (Fig. 44)
provides a seal between an exterior of the hollow stub
127 and an interior surface of the passage 113. In the
illustrated embodiment, the hollow stub 127 has an elon-
gated cross-section to increase its cross-sectional area
whilst minimising the formation of stagnation zones in
the chamber 128. In alternative embodiments, there may
be several adjacent passages 113 and stubs 127, e.g.
with a different cross-sectional shape.
[0196] The chamber 128 is filled with liquid treatment
medium (not shown) that includes at least one liquid treat-
ment medium for the treatment of liquid in a diffusive
process. This may include in particular a liquid treatment
medium for the treatment of liquid by sorption, for present
purposes including ion exchange. In a particular embod-

iment, the liquid treatment medium includes ion ex-
change resin. The ion exchange resin may include cation
exchange resin, e.g. weakly acidic cation exchange res-
in. At least in a state prior to contact with liquid, the ma-
jority (in terms of the available treatment capacity as de-
fined e.g. by DIN 54403) of the ion exchange resin may
be in the hydrogen form. A minority may be loaded with
one or more other cation species such as potassium,
sodium, magnesium or lithium, to regulate the pH of the
treated liquid.
[0197] The liquid treatment medium may additionally
or alternatively include activated carbon, e.g. granular
activated carbon.
[0198] It is convenient to define a central axis 131 of
the housing of the sixth liquid treatment cartridge 119
(Fig. 44). The liquid-permeable wall 125 extends essen-
tially perpendicularly to this axis 131. In the illustrated
embodiment, the axis 131 extends in a substantially hor-
izontal direction in the operative position of the sixth liquid
treatment cartridge 119.
[0199] The vessel-shaped housing component 126
comprises a side wall 132 and a bottom wall 133. The
bottom wall 133 is located at an opposite axial end of the
sixth liquid treatment cartridge 119 to the liquid-perme-
able wall 125. The liquid inlet, in this case defined by the
hollow stub 127, is defined in this bottom wall 133. An
interior aperture of the hollow stub 127 is covered on the
inside of the cartridge housing by liquid-pervious sheet
material (not shown), e.g. a mesh.
[0200] It will be apparent that the cartridge housing has
an elongated shape, seen in axial direction and looking
onto the liquid-permeable wall 125. The inlet aperture
defined by the hollow stub 127 is provided at only one
longitudinal end. The outlet apertures 129 are provided
at only the opposite longitudinal end. In any event, the
inlet aperture and outlet apertures 129 are provided on
opposite sides of a plane in which the axis 131 lies and
which is perpendicular to the longitudinal direction. Thus,
the liquid is forced to flow along the largest dimension of
the chamber 128.
[0201] The outlet apertures 129 are covered on the
inside of the cartridge housing by liquid-pervious sheet
material (not shown), e.g. a mesh. In another embodi-
ment, there may be one or more grilles or apertures
formed in the liquid-permeable wall 125 to define outlet
apertures smaller than a particle size of any granular me-
dia in the chamber 128. Generally, the shape of the outlet
apertures 129 can be varied. They may be slits, for ex-
ample.
[0202] To manufacture the sixth liquid treatment car-
tridge 119, the vessel-shaped housing component 126
is filled with granular liquid treatment medium of any of
the types described above. The vessel-shaped housing
component 126 is then closed by bonding the liquid-per-
meable wall 125 to the vessel-shaped housing compo-
nent 126.
[0203] Because the outlet apertures 129 are only pro-
vided in an, in the upright orientation of the third device
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109, upper section of the liquid-permeable wall 125, at
least some of the liquid that has left the sixth liquid treat-
ment cartridge 119 cannot flow back into the first vessel
interior space 114. As the jug 110 is tipped to pour out
treated liquid, the first vessel interior space 114 is further
emptied. The amount of untreated liquid left standing in
the first vessel interior space 114 is thus kept relatively
low.
[0204] A venting aperture 134 (Figs. 43, 44) is provided
in an, in user, upper section of the side wall 132.
[0205] An essentially stationary alternative device 135
(Fig. 45) for forming a liquid treatment system comprises
a vessel 136 in which are defined a first vessel interior
space 114, a second vessel interior space 117 and a
section 118 for accommodating a liquid treatment medi-
um. The liquid treatment medium may be of any of the
types discussed above.
[0206] The first vessel interior space 114 and the sec-
ond vessel interior space 117 are open at a first mouth
62 and a second mouth 116, respectively. A lid (not
shown) is provided to close both mouths 115,116.
[0207] A first partitioning wall 142 separates the first
vessel interior space 114 from the section 118 and the
second vessel interior space 117. A second partitioning
wall 143 separates the second vessel interior space 117
from the section 118, but includes an aperture 144 clos-
able by a removable component (not shown) including a
liquid-permeable wall. This component may be essen-
tially of the same shape as the removable component 25
of the first embodiment. The removable component is
movable into position through the second vessel interior
space 117.
[0208] The vessel 136 has a base 112 that, when ar-
ranged horizontally, defines an upright orientation of the
device 135.
[0209] As in the other embodiment, a majority (by vol-
ume) of the first vessel interior space 114 is at or above
the level of the section 118 in the upright orientation of
the vessel 136. A passage 113 in the first partitioning
wall 142 provides for liquid communication between the
first vessel interior space 114 and the second vessel in-
terior space 117 via the section 118. The first vessel in-
terior space 114 is fillable to a level above a level of the
second partitioning wall 143. The first vessel interior
space 114 has a smaller volumethan at least the volume
of the second vessel interior space 117 and the section
118 combined, in particular a smaller volume than the
second vessel interior space 117.
[0210] The vessel 136 is provided with a tap 147 for at
least partially draining the second vessel interior space
117 of treated liquid. The tap 147 includes a handle for
manipulation by a user to dispense treated liquid. In an
embod i-ment, a structure defining a seat for a liquid treat-
ment device similar to the planar liquid treatment device
12 described above in relation to the first embodiment is
provided in a path of the liquid leading to the tap 147.
[0211] A user can pour liquid to be treated into the first
vessel interior space 114 through the first mouth 115,

which then automatically flows into the second vessel
interior space 117 until the liquid levels in these spaces
114,117 are equal. The volume of liquid that can be treat-
ed can be much larger than the volume of the first vessel
interior space 114. Thus, the vessel 136 is relatively com-
pact for the volume of liquid that can be treated.
[0212] The invention is not limited to the embodiments
described above, which can be varied within the scope
of the accompanying claims. For example, in the fourth
embodiment, a conduit may be provided for filling the first
vessel interior space 114. A system including a valve and
a fill level sensor may in that case be provided to stop
the supply of liquid when the level in the first vessel in-
terior space rises above a certain maximum. Also, the
dispensing tap 147 may be situated at the level of the
section 118, so that the treated liquid in the second vessel
interior space 117 passes through the section 118 a sec-
ond time before being dispensed.
[0213] The third device 109 may be provided with a
structure 11 defining a seat for a planar liquid treatment
device 12, as in the jug 1 of the first device. The third
device 109 could also be provided with a lid like the lid
76 of the second device 57.

List of reference numerals

[0214]

1 - jug

2 - handle

3 - base

4 - side wall

5 - partitioning wall

6 - first vessel interior space

7 - first mouth

8 - passage

9 - second mouth

10 - lip

11 - structure defining a seat

12 - planar liquid treatment device

13 - lid

14 - protruding lid part

15 - angled edge
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16 - main lid part

17 - closure part

18 - operating part

19 - depending skirt

20 - tongue

21 - tongue

22 - second vessel interior space

23 - section

24 - liquid-permeable wall

25 - removable component

26 - upturned edge

27 - grip

28 - pouch

29 - removable component

30 - hollow stub

31 - liquid-permeable wall

32 - vessel-shaped component

33 - dome-shaped part

34 - upturned edge

35 - second cartridge

36 - liquid-permeable wall

37 - vessel-shaped housing component

38 - chamber

39 - dome-shaped part

40 - upturned edge

41 - hollow stub

42 - third cartridge

43 - vessel-shaped housing component

44 - housing lid

45 - chamber

46 - liquid-permeable wall

47a-e - upper baffles

48 - dome-shaped part

49 - venting aperture

50 - central axis

51 - side wall

52 - bottom wall

53a,b - inlet apertures

54 - upturned edge

55 - outlet aperture

56a-f - lower baffles

57 - second device

58 - jug

59 - handle

60 - base

61 - first vessel interior space

62 - first mouth

63 - closure part

64 - engagement part

65 - handle wall

66 - side wall section

67 - partitioning wall

68 - viewing window

69 - display module

70a,b - electrodes

71 - fourth cartridge

72 - section

73 - second vessel interior space
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74 - second mouth

75 - passage

76 - lid

77 - lid top wall

78 - lid side wall

79 - skirt

80 - pouring spout

81 - pouring opening

82a-d - pawls

83 - vessel-shaped container

84 - liquid-permeable wall

85 - vessel-shaped housing component

86 - sealing rim

87 - cartridge axis

88 - side wall

89 - bottom wall

90 - planar section

91a-e - inlet apertures

92 - dome-shaped part

93 - venting aperture

94a-f - outlet apertures

95a-e - baffles

96 - fifth liquid treatment cartridge

97 - liquid-permeable wall

98 - vessel-shaped housing component

99 - cartridge axis

100 - side wall

101 - bottom wall

102 - planar section

103a-e - inlet apertures

104 - sealing rim

105 - dome-shaped part

106 - venting aperture

107a-f - outlet apertures

108a-e - baffles

109 - third device

110 - jug

111 - handle

112 - base

113 - passage

114 - first vessel interior space

115 - first mouth

116 - second mouth

117 - second vessel interior space

118 - section

119 - sixth liquid treatment cartridge

120 - partitioning wall section

121 - jug side wall

122 - lip

123 - lid

124 - spout cover

125 - liquid-permeable wall

126 - vessel-shaped housing component

127 - stub

128 - chamber

129 - outlet apertures

130 - sealing element

131 - cartridge axis
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132 - cartridge side wall

133 - cartridge bottom wall

134 - venting aperture

135 - device for forming a liquid treatment system

136 - vessel

137 - first vessel interior space

138 - second vessel interior space

139 - section

140 - first mouth

141 - second mouth

142 - first partitioning wall

143 - second partitioning wall

144 - aperture

145 - base

146 - passage

147 - tap

Claims

1. Device for forming a liquid treatment system, includ-
ing:

a component (25;29;35;42;71;96;119) including
a liquid-permeable wall
(24;31;36;46;84;97;125); and
at least one vessel (1;58;110;136), the at least
one vessel (1;58;110;136) defining:

a first vessel interior space (6;61; 114; 137)
for receiving liquid to be treated;
a second vessel interior space
(22;73;117;138) for treated liquid; and
a section (23;72;118;139) for accommodat-
ing a liquid treatment medium,
wherein the first and second vessel interior
spaces (6,22;61,73;114,117;137,138) are
in liquid communication with each other via
the section (23;72;118;139),
wherein a majority of the first vessel interior
space (6;61;114;137) is arranged at a level
at least equal to a level of the section
(23;72;118;139) in an upright orientation of

the at least one vessel (1;58;110;136), and
wherein the component
(25;29;35;42;71;96;119) is arranged in a
position in which the component
(25;29;35;42;71;96;119) closes one of an
opening between the second vessel interior
space (22;73;117;138) and the section
(23;72;118;139) and a passage (113) from
the first vessel interior space (6;61;114;137)
so as to allow liquid to flow between the sec-
ond vessel interior space (22;73;117;138)
and the section (23;72;118;139) through the
liquid-permeable wall
(24;31;36;46;84;97;125), characterised in
that
the component (25;29;35;42;71;96;119) is
movable into the position through the sec-
ond vessel interior space (22;73;117;138).

2. Device according to claim 1,
wherein the first vessel interior space (6;61;114;137)
has a smaller volume than at least the second vessel
interior space (22;73;117;138) and the section
(23;72;118;139) combined, e.g. a smaller volume
than the second vessel interior space
(22;73;117;138).

3. Device according to claim 1 or 2,
wherein the section (23;72;139) is arranged beneath
the second vessel interior space (22;73;138) in the
upright orientation and the liquid-permeable wall
(24;31;36;46;84;97) is at least part of a partition sep-
arating the second vessel interior space (22;73;138)
from the section (23;72;139).

4. Device according to any one of the preceding claims,
wherein at least one of the at least one vessels
(1;58;110) is portable.

5. Device according to any one of the preceding claims,
wherein the section (23;72;118;139), the first vessel
interior space (6;61;114;137) and the second vessel
interior space (22;73;117;138) are defined in a single
vessel (1;58;110;136) by at least one partition
(5;66,67;120;142,143).

6. Device according to claims 4 and 5,

wherein the second vessel interior space
(22;73;138) is open at a main mouth (9;74) at a
top of the vessel (1;58;136), and
wherein the device includes a main closure part
(16;76) for closing at least a majority of the main
mouth (9;74) and a further closure part (17;63)
for closing and opening a fill opening (7;62) pro-
viding access to the first vessel interior space
(6;61) independently of the closing of at least a
majority of the main mouth (9;74) by the main
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closure part (16;76).

7. Device according to claim 4 and at least one of claims
5-6,

further including a handle (2;59;111),
wherein the first vessel interior space (6;61;114)
is at least partly defined inside the handle
(2;59;111).

8. Device according to any one of the preceding claims,
including an outlet (10;80,81;147) for dispensing liq-
uid from at least one of the section (23;72;139) and
the second vessel interior space (22;73;138) and a
seat (82a-d) for receiving a replaceable liquid treat-
ment device (12;83) in a path of the liquid to the outlet
(10;80,81;147).

9. Device according to any one of the preceding claims,

wherein the component (29;35;42;71;96;119)
comprises a cartridge having a housing defining
a chamber in which the liquid treatment medium
is arranged, and
wherein the liquid-permeable wall
(31;36;46;84;97;125) is part of the housing.

10. Cartridge for use in a device according to claim 9,
wherein the cartridge housing comprises:

an axis (87;99;131) transverse to the liquid-per-
meable wall (84;97;125);
at least one liquid inlet (53a,b;91a-e;103a-
e;127), each located on only one side of a plane
containing the cartridge axis (87;99;131); and
at least one liquid outlet (55;94a-f;107a-f;129),
formed at least partly in the liquid-permeable
wall (46;84;97;129)

11. Cartridge according to claim 10,
wherein the at least one liquid outlets (55;94a-
f;107a-f;129) are each arranged only on an opposite
side of the plane to the at least one liquid inlets
(53a,b;91a-e;103a-e;127).

12. Cartridge according to claim 10 or 11,

wherein the cartridge housing has an elongated
shape, seen looking onto the liquid-permeable
wall (46;84;97;125), and
wherein the liquid inlet(s) (53a,b;91a-e;103a-
e;127) and the liquid outlet(s) (55;94a-f;107a-
f;129) are provided on opposite sides in longitu-
dinal direction.

13. Cartridge according to any one of claim 10-12, com-
prising
at least one baffle (47a-e,56a-f;95a-e;108a-e) defin-

ing a meandering flow path through the chamber.

14. Liquid treatment system, including a device
(57;109;135) according to any one of claims 1-9 and
the liquid treatment medium or a
cartridge (42;71;96;119) according to any one of
claims 10-13 containing the liquid treatment medi-
um.

15. Liquid treatment system according to claim 14,

wherein the device (57;135) is a device accord-
ing to claim 8,
further including the liquid treatment device
(12;83),
wherein the liquid treatment device (12;83) in-
cludes at least one liquid treatment medium for
the treatment of liquid by sorption, e.g. activated
carbon.
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