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LIQUID TREATMENT CARTRIDGE, LIQUID TREATMENT SYSTEM AND METHOD
OF PLACING A LIQUID TREATMENT CARTRIDGE IN A CARTRIDGE SEAT

The invention relates to a liquid treatment cartridge including a housing of
which at least a part is insertable into a cartridge seat through a mouth of the
cartridge seat,

wherein the housing has an axis corresponding to an intended direc-
tion of insertion of at least part of the housing into the cartridge seat

wherein an axially leading section of the housing has a side wall in-
cluding a respective member of each of at least one pair of a guide groove and
a set of at least one protrusion receivable in the guide groove during insertion
of the liquid treatment cartridge into a cartridge seat having a side wall ex-
tending mainly in axial direction and including the other member of each pair,

wherein the housing includes a circumferential sealing rim axially at a
distance to the members of the at least one pair with which the side wall is
provided,

wherein the sealing rim includes a section protruding outwards from a
remainder of the housing and a further section protruding in a mainly axial
direction from an axially leading side of the section protruding outwards, and

wherein an outward-facing surface of at least the further section of the

sealing rim is unifacial.

The invention also relates to a housing part for a housing of a liquid treatment
cartridge,
wherein the housing part is vessel-shaped and has a side wall,
wherein the housing part has an axis corresponding to a direction
of insertion of at least part of the housing part into a cartridge seat, and
wherein the housing part has an elongated shape in a cross-
sectional plane perpendicular to the axis.

The invention also relates to a liquid treatment system, including:
a replaceable liquid treatment cartridge; and
a barrier for separating an upstream section of the liquid treatment

system from a downstream section,
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wherein the barrier is provided with a cartridge seat for receiving the
liquid treatment cartridge,

wherein the liquid treatment cartridge includes a housing having an ax-
is corresponding to an intended direction of insertion of at least part of the
housing into the cartridge seat,

wherein the liquid treatment system includes at least one pair of a
guide groove and a set of at least one protrusion receivable in the guide
groove during insertion of at least part of the liquid treatment cartridge hous-
ing into the cartridge seat,

wherein the cartridge seat is provided with one member of each pair
and an axially leading section of the housing of the liquid treatment cartridge
has a side wall provided with the other member,

wherein the housing of the liquid treatment cartridge includes a cir-
cumferential sealing rim, axially at a distance to the members of the at least
one pair with which the side wall is provided, and

wherein the cartridge seat includes a sealing surface, closed on itself

about a cartridge seat axis, for co-operating with the sealing rim.

The invention also relates to a method of placing a liquid treatment cartridge,
in a cartridge seat,

wherein the liquid treatment cartridge includes a housing having an ax-
is corresponding to an intended direction of insertion of at least part of the
housing into the cartridge seat,

wherein the liquid treatment system includes at least one pair of a
guide groove and a set of at least one protrusion receivable in the guide
groove during insertion of at least part of the liquid treatment cartridge hous-
ing into the cartridge seat,

wherein the cartridge seat is provided with one member of each pair
and an axially leading section of the housing of the liquid treatment cartridge
has a side wall provided with the other member,

wherein the housing of the liquid treatment cartridge includes a cir-
cumferential sealing rim, axially at a distance to the members of the at least

one pair with which the side wall is provided, and
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wherein the cartridge seat includes a sealing surface, closed on itself
about a cartridge seat axis, for co-operating with the sealing rim.

A liquid treatment cartridge for a gravity-driven water filter jug has been of-
fered for sale on-line at http://www.tesco.com/direct/tesco-water-filter-
cartridge-single/320-4151.prd?pagelLevel=&skuld=320-4151, accessed on 13
April 2015. Such a cartridge is illustrated in Fig. 1. The cartridge is for use in
a jug with a funnel or hopper having a cartridge seat compatible with so-called
BRITA classic cartridges. These seats have a slightly conical side wall from
which a blade—shaped obstruction protrudes radially inwards. As shown in
Fig. 1, the cartridge has four recesses in its side wall, any one of which can
receive the blade over at least some of its length to enable the cartridge to be
inserted far enough into the cartridge seat without touching the blade-shaped
obstruction. The four grooves are wider and deeper near the bottom end of
the cartridge and taper towards their opposite ends. They do not conform to
the shape of the blade-shaped obstruction and thus play no role in guiding the
cartridge as it is inserted. The cartridge has a sealing rim, shown in detailed
cross-section in Fig. 1. As can be seen, it comprises a flange-shaped section
protruding radially with respect to an upright body axis (not shown) of the
cartridge housing. A section depends from the radially protruding section at
its radially outer end. This depending section has a generally cylindrical sub-
section followed by a generally conical sub-section flaring radially outwards
and then a generally conical sub-section angled inwards. Due to its radially
inwards inclination, this latter section is able to guide the cartridge by co-
operating with the mouth of the cartridge seat, so that the cartridge is axially
aligned with an upright cartridge seat axis. The alignment ensures that the
sealing rim seals off the mouth of the cartridge seat to prevent a bypass of
liquid between the inserted cartridge and the side wall of the cartridge seat.
The depending section of the sealing rim is pressed radially inwards when the
cartridge is inserted into the seat. The force maintaining the seal is due to
the elastic deformation of this depending section of the sealing rim.
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A problem of the known cartridge is that the shape of the depending section of
the sealing rim is relatively difficult to achieve by injection-moulding. A split
mould or slide tool may be required, for example.

CA 2,230,436 A discloses a cartridge for a water purification device comprising
a jug which has a pouring spout and a funnel with a funnel tube pointing
downwardly into the jug. The cartridge has releasable sealing means for pre-
venting water from passing between the cartridge and the funnel tube. The
cartridge has an imaginary first longitudinal line on the periphery of the car-
tridge, which may be aligned with an imaginary second longitudinal line on the
funnel tube, the second imaginary line being closest to the spout. The car-
tridge comprises a container that has an outer shell with a side wall and a bot-
tom and an inner shell with a side wall and a bottom. The container is for
holding a water purification medium. The container and jug have means to
align the first and second imaginary lines together. In an embodiment, there
are from two to six outer grooves equidistantly spaced around the outer shell.
When the alignment means is a groove and a cooperating projection, prefera-
bly the longitudinal groove extends from the closed bottom end of the con-
tainer at least part way up the side wall into an upper portion of the cartridge.
The groove is preferably wider and deeper near to the closed bottom end of
the container and preferably tapers uniformly to be less wide and less deep
with increased distance up the side wall. The inside surface of the funnel tube
preferably has a fin-like longitudinal projection extending inwardly, from the
open bottom end of the funnel tube at least part way up the side wall. The
fin-like projection aids in defining the correct radial alignment of a partial
dome of the inner shell to the funnel and purification jug.

It is a first object of the invention to provide a liquid treatment cartridge, lig-
uid treatment system and method of the types mentioned above in the open-
ing paragraphs that allow the cartridge to seal the mouth of the cartridge seat
adequately and be relatively uncomplicated to manufacture.

WO 2012/172500 A1l discloses a replaceable cartridge filter for a percolating
filter device for filtering water for domestic use. The cartridge has an elon-
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gate shape along a principal longitudinal axis. It comprises a casing in which
there is a filter bed of conventional composition, such as a mixture of activat-
ed carbon granules, ion-exchange resins, salt additives, etc. The casing com-
prises an upper portion in which a plurality of inlet openings are formed for
admitting the liquid to be filtered and a lower portion having a base with two
or more apertures for the outflow of the filtered liquid, arranged in mutually
spaced-apart positions and juxtaposed along the longitudinal axis of the car-
tridge. The casing has a side wall which delimits the lower portion as far as
the base.

In practice, the lower and upper portions of such cartridges are manufactured

separately by injection-moulding. The lower portion is filled with the filter bed
and then closed by the upper portion, often at a separate location, sometimes

by a different entity from the one manufacturing the casing portions. The cas-
ing portions are transported to the filling location in stacks. At the filling loca-
tion, the casing portions are taken one-by-one from the stack.

Imperfect stacking may lead to the individual casing portions’ becoming stuck
in the stack, thus disrupting the filling and assembly process.

WO 2010/034735 A1 discloses a cartridge for a percolating filtering device for
filtering water for domestic use. The cartridge comprises a container, which is
for the filtering material and which is of elongate form when viewed from
above.

It is an object underlying an independent, second aspect of the invention to
provide a housing part of the type mentioned above in the opening paragraphs
that is relatively well-suited to being stacked.

The first object is achieved according to a first aspect by the liquid treatment
cartridge according to the invention, which is characterised in that the out-
ward-facing surface is inclined with respect to the axis such as to flare out-
wards towards an edge thereof distal to the section from which the further
section protrudes.
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Being unifacial, at least the further section of the sealing rim has but one
principal or specialised outward-facing surface. There are no facets to this
surface. The inclination of tangents to the surface in a cross-sectional plane
parallel to the axis and to the direction in which the first section protrudes
outwards from the housing varies at most continuously along the surface to a
point at the leading edge of the section protruding in the mainly axial direc-
tion. Increased flexing is achieved with one essentially uniform inclination.
The point at the leading edge up to which the inclination varies continuously
or is constant will correspond to the leading edge or be just short of the lead-
ing edge if the leading edge is rounded or chamfered. In any case, the tan-
gent will have a continuously varying or constant inclination over the majority
of the surface, e.g. over 90 or even 95 % of its extent. In the case of a car-
tridge with a generally circle-cylindrical cross-section, the surface will be cir-
cle-cylindrical or frustoconical in shape.

Because the further section protrudes from an axially leading side of the sec-
tion protruding outwards, the section protruding outwards can be relatively
stiff. The further section can still flex over a relatively large distance, because
the section protruding outwards is not between it and the co-operating sealing
surface of the cartridge seat. Because the outward-facing surface of the fur-
ther section is unifacial, the function of axially aligning or centring the car-
tridge with respect to the cartridge seat is assumed only by the guide grooves
and protrusions receivable therein. A mould for forming the sealing rim is eas-
ier to form, since only the surface for forming the unifacial outer surface need
be machined in the mould. Because it is the side wall rather than an axial end
wall (e.g. a bottom wall) of the cartridge housing that includes a respective
member of each of at least one pair of a guide groove and a set of at least
one protrusion receivable in the guide groove during insertion of the liquid
treatment cartridge in the cartridge seat, the tolerances of these alignment
parts are less critical. They are located relatively far away from the central

axis.

The housing has at least one liquid-permeable window forming an inlet and at
least one liquid-permeable window forming an outlet, with the sealing rim sep-
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arating the inlet(s) from the outlet(s). The housing defines at least one
chamber in which a liquid treatment part, for example a liquid treatment part
including a bed of granular liquid treatment medium or media retained in the
chamber, is arranged. When the seal is established, liquid is forced to flow
through the cartridge seat only via the chamber, so that the liquid is treated.

Because the outward-facing surface is inclined with respect to the axis such as
to flare outwards towards an edge thereof distal to the section from which the
further section protrudes, the further section can flex relatively far before the
outward-facing surface conforms to the sealing surface of the cartridge seat.
The latter will generally be conical and taper in the other direction. The angle
of inclination of the outward-facing surface may have a value in the range of
0-15°, e.g. 0-10° or even 0-5°, but larger than 0.5°, e.g. larger than 1°.

It is observed that the term seat does not necessarily imply that the axially
leading end of the cartridge is the lower end. The cartridge may be inserted
from below into a downward-facing cartridge seat.

In an embodiment of the liquid treatment cartridge, the further section is pro-
vided at an outer edge of the section protruding outwards, such that the out-
ward-facing surface of the further section transitions into an end face of the

section protruding outwards.

The section protruding outwards is relatively stiff. It is oriented in a direction
perpendicular to the axis. The further section on the other hand should flex
inwards on contact with the sealing surface, preferably over a relatively large
distance. By providing the further section at an outer edge of the section pro-
truding outwards, the distance over which the part of the further section distal
to the section protruding outwards can flex is made relatively large. In gen-
eral, the sealing surface will be slightly conical. By avoiding an “overhang” of
the relatively stiff section protruding outwards, the cartridge can be advanced
over a relatively large distance axially into the cartridge seat, with the further
section flexing in the process to conform to the shape of the sealing surface.
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In an embodiment of the liquid treatment cartridge, the outward-facing sur-
face of the sealing rim is unifacial.

In this embodiment, the entire sealing rim is easier to manufacture, in particu-
lar mould using a relatively simple mould. There is no need to mill separate
surfaces in the mould very accurately. In any cross-sectional plane perpen-
dicular to the sealing rim and parallel to or through the axis, the inclination of
tangents to the outward-facing surface varies continuously along the outward-
facing surface or is constant between points at or near the edges of the out-

ward-facing surface. A constant inclination is simplest.

In an embodiment of the liquid treatment cartridge, the sealing rim is provided
at an axial end of a housing part.

This simplifies demoulding. The outwardly protruding section forms a flange
of the housing part. The housing part terminates at one axial end in the seal-
ing rim. Even if another further section protrudes in a mainly axial direction
from an axially trailing side of the section protruding outwards, only one of the
further sections surrounds the housing side wall.

In an embodiment, the sealing rim includes a section protruding in a mainly

axial direction from an axially trailing side of the section protruding outwards.

Where the cartridge is inserted downwards into the cartridge seat, the section
protruding in a mainly axial direction from an axially trailing side of the sec-
tion protruding outwards will form an upstanding ridge. Together with the
section protruding outwards, a gutter for collecting liquid is defined. Even if
the cartridge is inserted into the cartridge seat the other way up, the section
protruding in a mainly axial direction from an axially trailing side of the sec-
tion protruding outwards can serve to align a further housing part with the
housing part provided with the sealing rim, so that the section protruding out-
wards can function as a flange for joining the housing part to the further
housing part.
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Thus, in an embodiment, the section protruding outwards forms a flange of a
first housing part and the housing includes a second housing part, provided
with a flange and joined to the first housing part at the flanges.

The flanges provide a relatively large and stable contact surface, useful e.g.
for welding or adhesive bonding. The flange of the second housing part rein-
forces the section of the sealing rim protruding outwards, but not the further
section protruding mainly in axial direction. The latter section can thus remain

relatively flexible.

In an embodiment, an inward-facing surface of the further section includes at
least a section at an edge distal to the section from which the further section
protrudes that is inclined with respect to the axis such as to flare outwards
towards the distal edge.

This makes de-moulding easier to accomplish when the housing part including
the sealing rim is injection-moulded. The space between the further section
and the remainder of the housing from which the section protruding outwards
protrudes increases towards the edge of the further section distal to the sec-
tion protruding outwards. Also, the further section becomes thinner towards
the distal edge, facilitating flexing thereof and its conformation to the co-
operating surface of the cartridge seat.

In an embodiment, at least the axially leading section of the housing has an
elongated cross-section in a cross-sectional plane perpendicular to the axis.

Cartridges for a gravity-driven liquid treatment system should be suitable for
systems comprising a jug placeable in a door of a household refrigerator
and/or making efficient use of shelf space in a cupboard. In this embodiment,
the housing of the liquid treatment cartridge is generally oval in shape with
(short) sides having a relatively small radius of curvature at either end of a
major axis and (long) sides with no curvature or a relatively large radius of
curvature at either end of a minor axis. The perimeter of the sealing rim is of

a similar shape. The cartridge seat can thus also have such a shape, as can a
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funnel or hopper provided with the cartridge seat and suspended in a vessel
such as a jug. Compared to a vessel with a circle-cylindrical shape, more effi-
cient use is made of cupboard shelf space and more volume is available in a
vessel designed to fit a compartment in a door of a typical household refriger-

ator.

In a variant of this embodiment, at least one of sides of the housing corre-
sponding to narrow ends of the elongated shape is provided with the member
of at least one of the pairs.

The side wall is generally a side wall of a vessel-shaped housing part. When
such a part is manufactured by injection-moulding, the narrow ends are more
stable and less prone to warping. The length of such a part (the dimension in
the direction of the major axis of the elongated shape) can be controlled more
accurately than the width. The member can thus be positioned and dimen-

sioned relatively accurately when positioned at the narrow end.

In a variant in which at least the axially leading section of the housing has an
elongated cross-section in a cross-sectional plane perpendicular to the axis,
the side wall is provided with an, e.g. outwards, bulge on at least one longer

side of the housing.

This stiffens the longer sides of the housing by reinforcing the side wall there.

In an embodiment of the liquid treatment cartridge, the housing is provided
with the guide groove of at least one, e.g. each, of the pairs.

Protrusions could damage foil packaging of the cartridge and lead to an in-
crease in its dimensions or a reduction of its volume for given dimensions if

the housing were to be provided with the protrusions of the pairs.

In a variant of this embodiment, the guide groove is formed as an indentation

in the side wall.
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The side wall can thus be relatively thin, saving on material. The indentation
reinforces the side wall. It also results in a bulge on the inside of the housing
part provide with the guide groove, which bulge can support a next-higher
housing part in a stack of similar housing parts.

In a variant of this embodiment, a rib is provided on an inside surface of the
side wall, the rib extending in axial direction towards an axially trailing end of
the side wall and being aligned with the indentation.

The rib can enter the groove of a next-higher housing part in a stack of similar
housing parts. This leads to a relatively straight stack from which the housing
parts can be taken individually with little risk of being stuck in the next-lower
housing part due to imperfect alignment.

In an embodiment of the liquid treatment cartridge, a plane through the axis
and cutting at least a housing part including the side wall in two halves inter-
sects the side wall at opposite locations, a member of a first of the pairs is
provided at a position offset with respect to one of the locations to one side of
the plane and a member of a second of the pairs is provided at a position off-
set with respect to one of the locations to an opposite side of the plane.

This improves the prevention of tilt, in particular also when the housing part
provided with the side wall is placed in a stack of similar housing parts. It
also provides better alignment where the protrusion or protrusions do not fit

into the guide groove relatively tightly.

In a variant of this embodiment, the member of the first of the pairs is provid-
ed at a position offset with respect to a first of the locations and the member
of the second of the pairs is provided at a position offset with respect to a
second of the locations.

This helps prevent tilt in either of two mutually perpendicular directions, e.g.
corresponding to the long and short axes where at least the axially leading
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section of the housing has an elongated cross-section in a cross-sectional
plane perpendicular to the axis corresponding to the direction of insertion.

In a variant of this particular variant, the side wall includes respective mem-
bers of a third and a fourth of the pairs, and the member of the third pair is
arranged symmetrically with respect to the member of the first pair and the
member of the fourth pair is arranged symmetrically with respect to the mem-
ber of the second pair, with the plane forming a plane of symmetry.

When the housing part including the side wall is manufactured by injection-
moulding, the symmetry results in better filling of the mould and a reduced
risk of warping or distortion.

In an embodiment of the liquid treatment cartridge, a wall at an axially leading
end of the housing includes an indentation forming a recess with respect to a

surrounding section of an outer surface of the wall.

This embodiment is suitable for use with a cartridge seat having a cartridge
seat chamber for receiving at least a section of the liquid treatment cartridge,
wherein a hollow part protrudes from an end wall of the cartridge seat cham-
ber and defines a passage through the end wall. Such a protruding part is
received in the recess when the liquid treatment cartridge is placed in the car-
tridge seat. The protruding part ensures that the cartridge seat chamber is
not completely emptied of liquid. This allows at least an end section of liquid
treatment cartridge to remain submerged in liquid, e.g. so that oligodynamic
substances can continue to function and/or swollen liquid treatment media do

not dry out and shrink.

In a variant of this embodiment, the housing includes a protrusion protruding

into the recess in a mainly axial direction.

The protrusion can serve to throttle the flow of liquid out of the cartridge and
cartridge seat. It may also engage the cartridge seat to provide a further axi-
ally directed force holding the liquid treatment cartridge in the cartridge seat.
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The pairs of a guide groove and a set of at least one protrusion receivable in
the guide groove help align the protrusion with the part of the cartridge seat
with which it interacts when the liquid treatment cartridge is placed in the car-
tridge seat.

In an embodiment of the liquid treatment cartridge, the housing is provided
with a part other than the sealing rim for engaging the cartridge seat to exert
an axial holding force on the cartridge when inserted into the seat.

The sealing rim is thus held in sealing engagement with the sealing surface.

In a variant of this embodiment, the part for exerting an axial holding force is
centred with respect to an axis that is at least parallel to the cartridge axis
and with respect to which the sealing rim is centred.

The force with which the sealing rim is held against the sealing surface can
thus be relatively uniform along the circumference of the sealing rim.

In a variant of the embodiment in which the housing includes a protrusion pro-
truding into the recess in a mainly axial direction and the housing is provided
with a part other than the sealing rim for engaging the cartridge seat to exert
an axial holding force on the cartridge when inserted into the seat, the protru-
sion is a hollow part, open at an axially leading end and provided with at least

one protruding part on an interior surface.

The protruding part on an interior surface can provide a shape lock so that the
axially directed holding force is not due only to friction.

According to an independent aspect, the second object mentioned above in the
opening paragraphs is achieved by the housing part for a housing of a liquid
treatment cartridge, e.g. a liquid treatment cartridge according to the inven-
tion, which is characterised in that at least one side of the housing part corre-
sponding to a narrow end of the elongated shape includes a respective exter-
nally accessible member of each of at least one pair of a guide groove and a
set of at least one protrusion receivable in the guide groove during insertion
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of at least part of the liquid treatment cartridge housing into the cartridge
seat and a part on an opposite interior side of the side wall to the externally
accessible member for engaging the externally accessible member of a further
housing part with a corresponding shape when the housing parts are stacked.

Because of the placement at the narrow end, the part on an opposite interior
side of the side wall to the externally accessible member does not further nar-
row the narrowest part of the interior of the cartridge housing. Moreover, it is
placed at the end of which the dimensions and shape can be controlled rela-
tively accurately if the housing part is made by injection-moulding.

In an embodiment, the elongated shape is N-fold rotationally symmetric,
wherein N is a multiple of two, and, for each of the respective members, a
corresponding member of the same shape of another pair is provided at a po-
sition separated by half the circumference of the side wall.

When the housing part is incorporated into the housing, the liquid treatment
cartridge can be rotated over 180° and still be inserted into the cartridge seat.
Similarly, when the housing part is placed in a stack of similar housing parts,
it can have either of two orientations separated by 180°.

In an embodiment, externally accessible members and opposite parts on an
interior side of the side wall of at least two of the pairs are provided on at
least one side of the housing part corresponding to a narrow end of the elon-
gated shape, e.g. at positions offset in opposite directions with respect to a
plane at least one of parallel to and through the axis cutting the housing part

into two halves.

This improves the prevention of tilt, even if the opposite parts do not fit the
externally accessible members tightly.

In an embodiment, the part on the interior side includes a part offset in axial
direction with respect to the externally accessible member on the opposite
side of the side wall.
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This takes account of the fact that the housing part does not sink all the way
down into the housing part below it in a stack of similar housing parts.

In an embodiment of the housing part, the side wall is provided with an, e.qg.
outwards, bulge on at least one longer side of the housing part.

This stiffens the longer sides of the housing part by reinforcing the side wall
there.

In an embodiment of the housing part, the externally accessible member of at
least one, e.g. each, of the pairs, is the guide groove.

Protrusions could damage foil packaging of the cartridge and lead to an in-
crease in its dimensions or a reduction of its volume for given dimensions if

the housing were to be provided with the protrusions of the pairs.

In a variant of this embodiment, the guide groove is formed as an indentation
in the side wall.

The side wall can thus be relatively thin, saving on material. The indentation
reinforces the side wall. It also results in a bulge on the inside of the housing
part provide with the guide groove, which bulge can support a next-higher
housing part in a stack of similar housing parts.

In an embodiment, a wall at an axially leading end of the housing part in-
cludes an indentation forming a recess with respect to a surrounding section

of an outer surface of the wall.

This embodiment is suitable for use with a cartridge seat having a cartridge
seat chamber for receiving at least a section of the liquid treatment cartridge,
wherein a hollow part protrudes from an end wall of the cartridge seat cham-
ber and defines a passage through the end wall. Such a protruding part is
received in the recess when the liquid treatment cartridge is placed in the car-
tridge seat. The protruding part ensures that the cartridge seat chamber is
not completely emptied of liquid. This allows at least an end section of the
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liquid treatment cartridge to remain submerged in liquid, e.g. so that oligody-
namic substances can continue to function and/or swollen liquid treatment
media do not dry out and shrink. The indentation may be centred on the axis
where it is a body axis of the housing part, so that the parts on the interior
side of the side wall, being at the narrow ends of the housing part, are situat-
ed relatively far apart from the indentation protruding into the interior of the
housing part.

In a variant of this embodiment, the housing part includes a protrusion pro-

truding into the recess in a mainly axial direction.

The protrusion can serve to throttle the flow of liquid out of the cartridge and
cartridge seat. It may also engage the cartridge seat to provide a further axi-
ally directed force holding the liquid treatment cartridge in the cartridge seat.
The pairs of a guide groove and a set of at least one protrusion receivable in
the guide groove help align the protrusion with the part of the cartridge seat
with which it interacts when the liquid treatment cartridge having a housing
including the housing part is placed in the cartridge seat.

In a particular variant of this variant, the protrusion is a hollow part, open at
an axially leading end and provided with at least one protruding part on an

interior surface.

The protruding part on an interior surface can provide a shape lock so that the
axially directed holding force is not due only to friction.

According to another aspect, the second object is also achieved by a liquid
treatment cartridge including a housing including a housing part according to
the invention. The liquid treatment cartridge may include any of the features
of the liquid treatment cartridge addressing the first object of the invention.

According to another aspect, the liquid treatment system addressing the first
object underlying the invention includes a replaceable liquid treatment car-
tridge, e.g. a liquid treatment cartridge according to the invention, and is
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characterised in that the members of the pairs are configured to avoid that the
sealing rim aligns the cartridge axis and the cartridge seat axis.

There is thus a separation of functions. The sealing rim serves only to seal
the mouth of the cartridge seat through which at least part of the liquid
treatment cartridge is inserted. The members of the pairs take care of the
alignment of the cartridge axis and the cartridge seat axis and thus ensure
uniform sealing. They ensure that the cartridge axis and the cartridge seat
axis are already aligned before the sealing rim can engage the sealing surface.
This is because one of the members of each pair is provided on a side wall of
an axially leading section of the housing of the liquid treatment cartridge,
which is thus inserted into the cartridge seat first. The sealing rim can there-
fore not fulfil the alignment function.

In an embodiment of the liquid treatment system, the cartridge seat is provid-
ed with the set of at least one protrusion of at least one, e.g. each, of the

pairs.

The liquid treatment cartridge is thus provided with the guide groove. Less
material is required for the cartridge housing and the cartridge housing can
have relatively few or no protruding parts that might damage packaging or be
damaged themselves in transit. Extra material in the cartridge seat is less ob-
jectionable, because the cartridge seat is intended for use over a longer period
of time than a liquid treatment cartridge.

In an embodiment of the liquid treatment system, the set of at least one pro-
trusion of at least one, e.g. each, of the pairs includes, e.g. consists of, a

ridge extending mainly in axial direction.

Compared to a set of multiple protrusions aligned in axial direction, a rib is
simpler to form. Furthermore, it contacts the groove along its length to pro-
vide more points of contact. Moreover, it does so upon insertion into the

guide groove.
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In an embodiment of the liquid treatment system, wherein the cartridge seat
includes a mouth through which at least part of the cartridge housing is in-
sertable into the cartridge seat and a side wall extending in mainly axial direc-
tion from the mouth, the side wall includes the members of the pairs with

which the cartridge seat is provided.

The guide pair members are thus provided at an axial distance to the mouth,
allowing for more accurate alignment for a given precision with which they are
positioned and dimensioned. Also, the side wall can provide the sealing sur-
face.

In a variant of this embodiment, the cartridge seat includes a cartridge seat
chamber for receiving the part of the cartridge housing inserted into the car-
tridge seat, and the side wall corresponds to a side wall of the cartridge seat
chamber and adjoins an axial end wall of the cartridge seat chamber opposite
the mouth.

The chamber can be closed off to prevent a passage of liquid in the absence of
a correctly positioned liquid treatment cartridge if provided with a suitable
valve. Even without such a valve, the chamber can allow at least an axially
leading end of the liquid treatment cartridge to remain submerged in liquid
even if the reservoir is empty, thus preventing at least this section from drying
out when not used to treat liquid. This may be of use where the liquid treat-
ment cartridge includes a liquid treatment medium that swells on contact with
liquid or where the liquid treatment cartridge includes an amount of an oligo-
dynamic substance.

In a particular variant of this variant, the cartridge seat includes a valve for at
least restricting a flow of liquid out of the cartridge seat chamber, which valve
is operable by the liquid treatment cartridge to increase the flow of liquid on
insertion of the liquid treatment cartridge into the cartridge seat.

The valve may restrict the flow of liquid to the point where essentially no lig-
uid flows out of the cartridge seat chamber at all. The cartridge seat will gen-
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erally be included in a barrier for separating an upstream section of a liquid
treatment system from a downstream section. Where the valve closes com-
pletely, untreated liquid cannot reach the downstream section. Where it re-
stricts the flow of liquid to allow it to flow at only a very low rate, this pro-
vides a signal to a user that an inserted liquid treatment cartridge is not of the
correct type or has not been inserted correctly.

In an embodiment of the liquid treatment system in which the cartridge seat
includes a cartridge seat chamber for receiving the part of the cartridge hous-
ing inserted into the cartridge seat and the side wall corresponds to a side
wall of the cartridge seat chamber and adjoins an axial end wall of the car-
tridge seat chamber opposite the mouth, the cartridge seat includes a hollow
part protruding into the cartridge seat chamber with respect to a surrounding
section of the axial end wall, and a passage for liquid through the axial end
wall is provided in the hollow protruding part.

In an upright orientation with the cartridge seat axis arranged essentially ver-
tically, the mouth of the cartridge seat can be at a higher level than the axial
end wall. The protruding hollow part functions to keep a certain level of liquid
in the cartridge chamber even if the liquid treatment system including the car-
tridge seat is not being used. Liquid will surround the hollow protruding part
up to the level of an opening into the passage. Any other passages through
the axial end wall will be closed. Any passages through the side wall will be at
an axial position further removed from the axial end wall than the opening(s)
into the passage through the hollow protruding part.

In a variant of this embodiment, the hollow protruding part has an opening at
an end distal to the surrounding section of the axial end wall for receiving a
protrusion of the cartridge housing such as to define at least one passage for
liquid between the protrusion and the hollow protruding part.

The flow of liquid is thus throttled to an intended degree, such that the area
of the passage for liquid determines the rate of flow through the liquid treat-
ment cartridge and cartridge seat. The protrusion of the cartridge housing



10

15

20

25

WO 2016/120173 PCT/EP2016/051361

20

and the opening into the hollow protruding part can be a relatively tight fit,

because the pair or pairs of a guide groove and a set of at least one protru-
sion receivable in the guide groove ensure that the cartridge axis is aligned

with the cartridge seat axis during insertion of the liquid treatment cartridge
into the cartridge seat.

In an embodiment of the liquid treatment system, the cartridge seat includes a
mouth through which at least part of the cartridge housing is insertable into
the cartridge seat, wherein the mouth has an elongated shape.

The mouth may, for example, have an oval shape. The remainder of the car-
tridge seat, e.g. a cartridge seat chamber for receiving at least part of a liquid
treatment cartridge inserted through the mouth, may have a similar elongated
shape. This type of cartridge seat is suitable for incorporation into the funnel
or hopper of a gravity-driven liquid treatment system for household use. It
makes economical use of shelf space in a cupboard and can be dimensioned to
fit a compartment in a door of a household refrigerator without sacrificing lig-
uid treatment or storage capacity.

In a variant of this embodiment, the members of the pairs with which the car-
tridge seat is provided are provided on at least one of, e.g. both of, sides of
the cartridge seat corresponding to narrow ends of the elongated shape.

Where the housing of the liquid treatment cartridge and the cartridge seat are
manufactured by injection-moulding, the narrow ends can be dimensioned
more accurately, as they are more stable. If the cartridge seat includes a
chamber with a hollow protruding part protruding with respect to a surround-
ing section of an axial end wall, such a part will generally be at the centre.
The distance between the pair members and the hollow protruding part is
largest when the pair members are provided on sides of the cartridge seat cor-
responding to narrow ends of the elongated shape.

In a particular variant of this variant, at least one of the sides of the cartridge
seat corresponding to the narrow ends is provided with the members of at
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least two of the pairs, e.g. members offset in opposite directions with respect
to a plane at least one of parallel to and through the cartridge seat axis and
cutting the shape in two halves.

Compared with a single member, the alignment can be more accurate even if
the protrusions are not a tight fit in the guide grooves. Where the members
are offset in opposite directions, in particular by an equal distance, symmetry
is provided. This is helpful in preventing warpage where parts of the cartridge
seat and liquid treatment cartridge including the pair members are manufac-

tured by injection-moulding.

In an embodiment of the liquid treatment system, the barrier includes a reser-
voir for liquid to be treated.

The reservoir may be a tank or a funnel or hopper. This embodiment is suita-
ble for implementing a gravity-driven liquid treatment system or one employ-
ing a suction pump and a liquid treatment cartridge at a bottom of the reser-
voir. The system is relatively compact, and the liquid treatment cartridge is

relatively accessible for replacement.

An embodiment of the liquid treatment system includes a vessel for collecting
treated liquid, wherein the barrier is arranged to be suspended in the vessel.

This is a relatively compact implementation of a gravity-driven liquid treatment

system.

According to another aspect, the first object underlying the invention is also
achieved with a method of placing a liquid treatment cartridge, e.g. a liquid
treatment cartridge according to the invention, in a cartridge seat, which
method is characterised by using the pairs of a guide groove and a set of at
least one protrusion receivable in the guide groove instead of the sealing rim
to align the cartridge axis and the cartridge seat axis.

In an embodiment of the method, the liquid treatment system is a liquid

treatment system according to the invention.
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The invention will be explained in further detail with reference to the accom-

panying drawings, in which:

Fig.

Fig.
Fig.

Fig.

1

Fig. 5

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

10

11

12

13

14

is a perspective view of a prior art cartridge with an enlarged
cross-sectional view of its sealing rim;

is a plan view of a gravity-driven liquid treatment system;

is a plan cross-sectional view of a cartridge seat of the liquid
treatment system;

is a top plan view of the cartridge seat of Fig. 3;

is a perspective view of the cartridge seat of Figs. 3 and 4 with
part of its side wall cut away to show its interior;

is a cross-sectional view of a valve mechanism included in the
cartridge seat;

is a perspective view of a liquid treatment cartridge for placement
in the cartridge seat of Figs. 3-5;

is a perspective view of a vessel-shaped part of a housing of the
liquid treatment cartridge of Fig. 7;

is a top view of the vessel-shaped housing part of Fig. 8;

is a cross-sectional view from the top of the vessel-shaped hous-
ing part of Figs. 8 and 9;

is a perspective view of the vessel-shaped housing part of

Figs. 8-10 with part of its side wall cut away to show its interior;
is a first cross-sectional view of the inside of the vessel-shaped
housing part of Figs. 8-11;

is a second cross-sectional view of the inside of the vessel-shaped
housing part of Figs. 8-12; and

is a detailed cross-sectional view of the sealing rim further show-
ing a flange of a cap-shaped part of the housing of the liquid
treatment cartridge.

A gravity-driven liquid treatment system comprises a vessel for collecting

treated liquid, in the illustrated example in the form of a jug 1 (Fig. 2) suitable

for placement in the door of a household refrigerator. Alternative types of

vessel include carafes and bottles. The liquid may be an aqueous liquid, e.g.

mains drinking water. A reservoir 2 in the shape of a funnel or hopper is sus-
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pended in the jug 1. To this end, the reservoir 2 is provided with an external
ridge 3 running around most of its circumference. The reservoir ridge 3 is
supported by a ledge on the inside of a side wall of the jug 1, which ledge is
situated at the mouth of the jug 1. The jug 1 with the reservoir 2 suspended
therein is closed by a lid 4 in which a fill opening is defined. The fill opening
is closed by a closure element 5. The reservoir 2 is situated adjacent a pour-
ing spout 6, so that the reservoir 2 need not be removed during use.

The reservoir 2 functions as a barrier to separate treated liquid from treated
liquid collected in the jug 1. The reservoir 2 is provided with a cartridge seat
including a cartridge seat chamber defined in an appendage 7 to the reser-
voir 2. The appendage 7 is an integral part of the reservoir 2. The reservoir 2
is made of plastic and is generally obtainable by injection-moulding.

An, in use upright, cartridge seat axis 8 can be defined as a reference axis
(Fig. 3). The cartridge seat chamber has a mouth at one axial end through
which at least part of a liquid treatment cartridge 9 (Fig. 7) is insertable. In
the illustrated embodiment, the mouth is at the upper end of the cartridge
seat chamber. Seen from above in axial direction, the mouth is of the car-
tridge seat chamber has an elongated, rounded shape with a width W, and a
length L;. The same is true for the outline of the cartridge seat chamber in

any cross-section perpendicular to the cartridge seat axis 8.

The cartridge seat chamber is in part defined by a cartridge seat chamber side
wall 10 (Figs. 3-5), closed on itself around the cartridge seat axis 8. An upper
section of an inside surface of the cartridge seat chamber side wall 10 forms a
sealing surface 11. The sealing surface is slightly inclined with respect to the
cartridge seat axis 8, so as to widen towards the mouth of the cartridge seat
chamber. It may be parallel to the cartridge seat axis in an alternative em-

bodiment.

The cartridge seat chamber side wall 10 adjoins a cartridge seat chamber bot-
tom wall 12 located at an opposite axial end to the mouth of the cartridge seat
chamber. The cartridge seat chamber bottom wall 12 is provided with a hol-
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low protruding part 13 that protrudes into the cartridge seat chamber with re-
spect to a surrounding section of the cartridge seat chamber bottom wall 12.
The cartridge seat chamber side wall 10, cartridge seat chamber bottom

wall 12 and the hollow protruding part 13 are integral parts of the reservoir 2
in the illustrated embodiment. The hollow protruding part 13 and/or the car-
tridge seat chamber bottom wall 12 may be separate parts joined to the reser-

voir 2 in an alternative embodiment.

The hollow protruding part 13 defines a liquid channel having an opening at an
axial end distal to the surrounding section of the cartridge seat chamber bot-
tom wall 12. An opening at an opposite axial end forms an aperture in the
cartridge seat chamber bottom wall 12 through which liquid is discharged into
the jug 1 in use. The cartridge seat chamber bottom wall 12 and the cartridge
seat chamber side wall 10 are otherwise impermeable to liquid in the illustrat-
ed embodiment. Multiple ridges 14a,b are provided in the opening at the axial
end of the hollow protruding part 13 distal to the surrounding section of the
cartridge seat chamber bottom wall 12. These ridges 14a,b define slits 15a,b
(Fig. 4) between them that allow liquid to pass, in use. Thus, even if the cen-
tral opening on which the ridges 14a,b border is blocked, liquid can still leave
the cartridge seat chamber. In an alternative embodiment, there may be only
one ridge 14 interrupted at one position to define a single slit 15. In the illus-
trated embodiment, however, there are two slits 15a,b, aligned with the major

axis of the elongated shape of the cartridge seat cross-section.

The cartridge seat chamber side wall 10 is provided on its inside surface with
guide ridges 16a-d that protrude into the cartridge seat chamber. These guide
ridges 16a-d are provided on sides of the cartridge seat corresponding to nar-
row ends of the elongated shape of the cartridge-seat cross-sections and
mouth. A first pair of guide ribs 16a,b is provided on one side and a second
pair of guide ribs 16c¢,d is provided on the opposite sides. With respect to a
plane through the cartridge seat axis 8 and a minor axis of the elongated
shape cutting the cartridge seat chamber side wall 10 in two halves, the pairs
are each other’s mirror image, the plane forming a plane of symmetry. The

same is true for the guide ribs 16a-d of each pair with respect to a plane
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through the cartridge seat axis 8 and a major axis of the elongated shape cut-
ting the cartridge seat chamber side wall 10 in two halves. The guide

ribs 16a-d forming a pair are thus offset by an equal distance in opposite di-
rections with respect to this plane. As a result, a third guide rib 16c is dis-
placed by 180° along the circumference of the cartridge seat chamber with
respect to a first guide rib 16a. A fourth guide rib 16d is displaced by 180°
with respect to a second guide rib 16b.

A valve (Fig. 6) is provided in the channel defined by the hollow protruding
part 13. The valve has two components, namely a valve body 17 and a mova-
ble valve component 18. The movable valve component 18 is journalled for
rotation about the cartridge seat axis 8 in this example. It is also able to
move in axial direction within a limited range with respect to the valve

body 17. At least the movable valve component 18 is made of a material hav-
ing a density larger than that of the liquid to be treated, e.g. water, so that it
does not float when submerged in the liquid.

The valve body 17 has a radially outward-facing surface that forms in shape to
the inside surface of the hollow protruding part 13. The valve body 17 is
joined to the hollow protruding part 13 and/or to the cartridge seat chamber
bottom wall 12, e.g. by being bonded thereto. The bond may be an adhesive
bond, for example. The movable valve component 18 is a loose component.
Its range of movement is restricted by the ridges 14a,b on the inside surface
of the hollow protruding part 13 and by the valve body 17. A valve body
flange 19 limits the extent to which the valve body 17 can be inserted into the
hollow protruding part 13. Also, the valve body flange 19 can contribute to
preventing the passage of liquid between the hollow protruding part 13 and
the valve body 17.

An actuating part of the movable valve component 18 is situated at an axial
end distal to the valve body 17 and includes a series of helical grooves 20a-c.
The grooves 20a-c are each open at an end closest to the axial end of the
movable valve component 18 distal to the valve body 17 to allow a follower or
other engagement element of a valve actuating device to enter the
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groove 20a-c. The helical grooves 20a-c widen towards their axially open ends
to facilitate such entry. When this happens, the movable valve component 18
is rotated. This and contacting inclined planes via which the valve body 17
supports the movable valve component 18 cause the latter to be lifted out of a
valve seat defined in the valve body 17. The flow of liquid through the valve
is thereby increased. In the lifted position, the movable valve component 18
also exerts an axially directed force opposing axial movement of the valve ac-
tuating device. In the illustrated embodiment, the liquid treatment cartridge 9
includes a suitable valve actuating device, as will be explained, so that the
valve helps retain the liquid treatment cartridge 9 in the cartridge seat.

The liquid treatment cartridge 9 (Fig. 7) includes a housing including a vessel-
shaped housing part 21 and a cap-shaped housing part 22. The cap-shaped
housing part 22 closes the vessel-shaped housing part 21 at an open end
thereof such that they both enclose a cartridge chamber.

A liquid treatment part is provided in the cartridge chamber. The liquid treat-
ment part may include a bed of granular liquid treatment medium. The granu-
lar liquid treatment medium may include a material for the treatment of liquid
contacting it by a diffusive process, e.g. sorption (including ion exchange) or
elution. In a particular example, the material includes material for the treat-
ment of liquid by sorption, e.g. at least one of material for the treatment of
liquid by ion exchange and material for adsorption or absorption of at least
one of heavy metals and organic contaminants. The material for the treatment
of liquid by ion exchange may include ion exchange resin, e.g. cation ex-
change resin in the hydrogen form. Weakly acidic cation exchange resin in the
hydrogen form has a relatively high capacity per unit volume. Some of the
granular liquid treatment medium may be impregnated and/or coated with an
oligodynamic substance.

It is possible to define a reference axis 23 (Figs. 11,12), referred to here as
the cartridge axis, which is essentially aligned with the cartridge seat axis 8
when the liquid treatment cartridge 9 has been inserted correctly into the car-
tridge seat. The cartridge axis 23 is a body axis of at least the vessel-shaped
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housing part 21, in this example a body axis of the housing of the liquid

treatment cartridge 9.

In the illustrated embodiment, the liquid treatment cartridge 9 is inserted
downwards into the cartridge seat. The cap-shaped housing part 22 thus de-
fines a trailing axial end of the cartridge housing. The cap-shaped housing
part 22 is a single injection-moulded housing part. It includes a central

dome 24 and a flange 25. Liquid-permeable windows 26a,b forming inlets are
provided at the level of the flange 25. Venting apertures 27a,b are provided
in the dome 24. A mesh (not shown) may be interposed between the cap-
shaped housing part 22 and the vessel-shaped housing part 21 in order to pre-
vent any egress of granular liquid treatment medium from the chamber de-
fined in the liquid treatment cartridge 9. Pull-rings 28a,b are provided to fa-
cilitate removal of the liquid treatment cartridge 9 from the cartridge seat
when the treatment capacity of the liquid treatment medium has been ex-
hausted or a maximum lifetime of the liquid treatment cartridge (e.g. based on

microbiological considerations) has been reached.

The vessel-shaped housing part 21 is a moulded, e.g. injection-moulded, part.
It includes an integral sealing rim 29 at the axial end that is closed by the cap-
shaped housing part 22. This is the axially trailing end with respect to the
direction of insertion into the cartridge seat.

Like the rest of the vessel-shaped housing part 21, the sealing rim 29 has a
generally oval shape, seen along the axis 23, with a width W, and a length L,

(Fig. 9).

The vessel-shaped housing part 21 has a cartridge bottom wall 30 at an oppo-
site axial end. An indentation 31 in the cartridge bottom wall 30 forms a re-
cess with respect to surrounding section of an outer surface of the cartridge
bottom wall 30. This surrounding surface is flat to enable the liquid treatment
cartridge 9 to be placed onto a support surface without falling over. Liquid-
permeable windows 32a,b forming outlets are defined in the cartridge bottom
wall 30 adjacent the indentation 31. The windows 32a,b include a lattice



10

15

20

25

30

WO 2016/120173 PCT/EP2016/051361

28

structure for retaining any granular liquid treatment medium in the chamber
defined by the vessel-shaped housing part 21 and the cap-shaped housing
part 22.

A protrusion 33 protrudes into the recess from a wall section of the indenta-
tion opposite a mouth of the recess. In the illustrated embodiment, the pro-
trusion 33 is completely contained within the recess. This also allows the lig-
uid treatment cartridge 9 to be placed on a support surface without falling
over. Moreover, the liquid treatment cartridge 9 can be packaged in foil more
easily without risk of rupture of the foil packaging in transit. Furthermore, the
vessel-shaped housing part 21 can be placed in a stack of similar vessel-
shaped housing parts 21 more easily.

The protrusion 33 is hollow. It is arranged to receive the actuating part of the
movable valve component 18 when the liquid treatment cartridge 9 is inserted
into the cartridge seat. The illustrated embodiment has a generally cylindrical
shape, except that this shape is interrupted at the free axial end by slits allow-
ing the protrusion 33 to be compressed radially more easily. The outer diame-
ter of the protrusion 33 allows it to be inserted into the hollow protruding

part 13 of the cartridge seat. It may contact the ridges 14a,b in the process,
indeed be compressed to provide a friction-fit. In an alternative embodiment,
a bead may be provided on the outer surface of the protrusion 33, which
snaps behind the ridges 14a,b.

The diameter of the recess defined by the indentation 31 is such that the hol-
low protruding part 13 can be received in the recess with space to spare for
liquid. Thus, in use, the liquid passes out of the liquid-permeable win-

dows 32a,b and then upwards between a side wall of the recess and the hol-
low protruding part 13 to enter the latter via the slits 15a,b between the
ridges 14a,b.

Protruding screw thread sections 34 (Fig. 12) are provided on an interior sur-
face of the protrusion 33. These form a screw drive mechanism with the heli-
cal grooves 20a-c to operate the valve when the liquid treatment cartridge 9 is
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inserted and retracted from the cartridge seat. There are fewer screw thread
sections 34 than there are helical grooves 20a-c in this embodiment. The
screw thread sections 34, like the protrusion 33, are centred on the cartridge
axis 23. As explained, they may exert an additional axially directed force
holding the liquid treatment cartridge 9 in the cartridge seat, once inserted.

The vessel-shaped housing part 21 further includes a cartridge side wall 35,
closed on itself about the cartridge axis 23. At axial locations between the
sealing rim 29 and the cartridge bottom wall 30, the vessel-shaped housing
part 21 has an elongated cross-section in a cross-sectional plane perpendicular
to the cartridge axis 23. The shape is rounded, e.g. generally oval, with two
axes of symmetry. Like the rest of the cartridge housing and the cartridge
seat, the shape is two-fold rotationally symmetric with respect to the cartridge
axis 23, so that the liquid treatment cartridge 9 can be placed in the cartridge
seat in either of two orientations separated by 180°.

The cartridge side wall 35 is provided with an outwards bulge 36a,b on each
longer side of the cartridge side wall 35.

Indentations forming externally accessible guide grooves 37a-d are provided in
the sides of the cartridge side wall 35 corresponding to the narrow ends of the
elongated cross-sectional shape. This allows for more space between the in-
dentation 31 in the cartridge bottom wall 30 and the cartridge side wall 35
than would be the case if they were to be defined in the sides corresponding
to the wider ends of the cartridge side wall 35. Moreover, the sides corre-
sponding to the narrow ends are less prone to warping when injection-
moulded. The guide grooves 37a-d can thus be positioned and dimensioned

relatively accurately.

The guide grooves 37a-d are arranged to receive the guide ribs 16a-d when

the liquid treatment cartridge 9 is inserted into the cartridge seat. The guide
grooves 37a-d extend in axial direction to ensure that the cartridge axis 23 is
aligned with the cartridge seat axis 8. The guide grooves 37a-d are provided
in an axially leading, i.e. lower, section of the cartridge side wall 35 with re-
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spect to the direction of insertion. However, they need not extend all the way
to the axial end of the housing of the liquid treatment cartridge 9, i.e. the

transition to the cartridge bottom wall 30.

The indentations defining the externally accessible guide grooves 37a-d define
bulges on the inside of the cartridge side wall 35, which are slightly wider than
the guide grooves 37a-d. Stacking ribs 38a-d are aligned with the bulges but
offset in axial direction towards the opening of the vessel-shaped housing

part 21 that is closable by the cap-shaped housing part 22. The stacking

ribs 38a-d are thus able to enter the guide grooves 37a-d of a further vessel-
shaped housing part 21, when the latter is placed on the vessel-shaped hous-
ing part 21 in a stack. This would typically occur when the vessel-shaped
housing part 21 is transported from an injection-moulding machine with which
it was produced to a location at which it is filled with granular liquid treatment
medium and assembled with the cap-shaped housing part 22. Each higher
vessel-shaped housing part 21 rests on axial ends of the bulges formed by the
indentations defining the guide grooves 37a-d, with the stacking ribs 38a-d
ensuring that the stack is straight. The vessel-shaped housing parts 21 can

thus be taken from the stack relatively easily.

Indentations defining first and second guide grooves 37a,b are provided on
one side of vessel-shaped housing part 21 corresponding to a narrow end of
the oval cross-sectional shape. Indentations defining third and fourth guide
grooves 37c¢,d are provided on an opposite side of vessel-shaped housing

part 21 corresponding to a narrow end of the oval cross-sectional shape. A
plane of symmetry through the cartridge axis 23 and from the one to the other
narrow end cuts the vessel-shaped housing part 21 into two halves. The first
guide groove 37a and the second guide groove 37b are offset by equal dis-
tances in opposite directions with respect to this plane of symmetry. The
same holds true for the third and fourth guide grooves 37c,d, the distances
being equal for all four guide grooves 37a-d. The distance is smaller than half
the width W, of the vessel-shaped housing part 21. The arrangement in pairs
allows for better stacking even if the stacking ribs 38 a-d are narrower than

the guide grooves 37a-d, since the cartridge bottom wall 30 rests on the axial
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ends of multiple bulges formed by the indentations forming the guide
grooves 37a-d. The symmetry also makes the vessel-shaped housing part 21
easier to produce by injection-moulding.

A second plane of symmetry through the cartridge axis 23 and perpendicular
to the first plane of symmetry also cuts the vessel-shaped housing part 21 into
two halves. The first and second guide grooves 37a,b are the mirror image of
the third and fourth guide grooves 37c,d with respect to this second plane of
symmetry. The symmetry with respect to both the first and the second planes
allows the liquid treatment cartridge 9 to be rotated by 180° about the car-
tridge axis 23 and still fit the cartridge seat.

The guide grooves 37a-d and guide ribs 16 a-d function to align the cartridge
axis 23 with the cartridge seat axis 8 prior to the sealing rim 29’s contacting
the sealing surface 11, since the guide grooves 37a-d are provided in an axial-
ly leading section of the cartridge side wall 35. The sealing rim 29 only func-
tions to provide the seal. In the illustrated embodiment, the sealing rim 29
also helps to align the cap-shaped housing part 22 in the manufacturing pro-

Cess.

The sealing rim 29 of the example is provided right at the axially trailing end
of the cartridge side wall 35 in the example. The sealing rim includes a
flange-shaped section 39 protruding outwards with respect to an adjacent sec-
tion of the cartridge side wall 35 (Fig. 14).

The cap-shaped housing part 22 and the vessel-shaped housing part 21 are
joined together at the flange 25 and flange-shaped section 39, e.g. by adhe-
sive bonding or welding.

A depending section 40 of the sealing rim 29 is provided at the outer edge of
the flange-shaped-section 39 and protrudes in a mainly axial direction from an
axially leading side of the flange-shaped section 39. There is thus defined a
space 41 between the cartridge side wall 35 and the depending section 40,

into which the depending section 40 can flex on contact with the sealing sur-
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face 11. The depending section 40 is relatively flexible, also because it tapers
towards its axially leading edge. The flange-shaped section 39 is relatively
rigid. Indeed, it is reinforced by the flange 25.

An upstanding section 42 of the sealing rim 29 is also provided at the outer
edge of the flange-shaped section 39. It protrudes in a mainly axial direction
from an axially trailing side of the flange-shaped section 39. The upstanding
section 42 serves to align the cap-shaped housing part 22 with the vessel-
shaped housing part 21. It also helps collect the liquid to be treated so as to
lead it to the liquid-permeable windows 26a-b forming inlets when the reser-

voir 2 is nearly empty.

An outward facing surface 43 of the sealing rim 29 is constituted by an out-
ward-facing surface of the depending section 40 of the flange-shaped sec-
tion 39 and of the upstanding section 42, which are contiguous surfaces so
that the one transitions into the other. Indeed, the entire outward-facing sur-
face 43, barring possibly rounded or chamfered axial edges thereof, is uni-
facial. There are no edges between contiguous surface sections.

In the illustrated embodiment, the outward-facing surface 43 is straight, seen
in any cross-sectional plane parallel to or through the cartridge axis 23 and
perpendicular to the sealing rim 29.

The outward-facing surface 43 is inclined with respect to the cartridge axis 23
such as to flare outwards towards the axially leading edge (corresponding to
the edge of the depending section 40 distal to the flange-shaped section 39).
The angle of inclination is between 1° and 5°. The inclination increases the
angle over which the depending section 40 can flex inwards into the space 41.
The outwardly directed inclination means that the sealing rim 29 cannot func-
tion to align the cartridge axis 23 with the cartridge seat axis 8, but this is not
required, as explained. Because the flange-shaped section 39 is relatively stiff
and reinforced by the flange 25 of the cap-shaped housing part 22, the de-
pending section 40 flexes so as to pivot about the outer edge of the flange-
shaped section 39. It conforms to the sealing surface 11 in the process.
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An inward-facing surface 44 of the depending section 40 faces the cartridge
side wall 35 and is also inclined. A section proximal to the flange-shaped sec-
tion 39 of the sealing rim 29 has a smaller angle of inclination than a section
distal thereto and extending to the axially leading edge of the depending sec-
tion 40. Both angles of inclination are such that the space 41 between the
depending section 40 and the cartridge side wall 35 widens towards the axially
leading edge of the depending section 40. This makes the vessel-shaped
housing part 21 easier to manufacture by injection-moulding and increases the
degree to which the section of the outward-facing surface 43 constituted by
the outward-facing surface of the depending section 40 can conform to the
sealing surface 11.

The invention is not limited to the embodiments described above, which may
be varied within the scope of the accompanying claims. For example, the up-
standing section 42 of the sealing rim 29 may be omitted. In the illustrated

embodiment, the stacking ribs 38 a-d join the indentations forming the guide

grooves 37a-d, but there may alternatively be a space between them.
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List of reference numerals
1 - jug
2 - reservoir
3 - reservoir ridge
4 - lid
5 - closure element
6 - pouring spout
7 - appendage
8 - cartridge seat axis
9 - cartridge
10 - cartridge seat chamber side wall
11 - sealing surface
12 - cartridge seat chamber bottom wall
13 - hollow protruding part
14a,b - ridges inside hollow protruding part
15a,b - slits
16a-d - guide ribs
17 - valve body
18 - movable valve component
19 - flange on valve body
20a-c - helical grooves a-c
21 - vessel-shaped housing part
22 - cap-shaped housing part
23 - cartridge axis
24 - dome
25 - flange on cap-shaped housing part
26a,b - liquid-permeable windows forming inlets
27a,b - venting apertures
28a,b - pull rings
29 - sealing rim
30 - cartridge bottom wall

31 - indentation
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32a,b - liquid-permeable windows forming out-
lets

33 - protrusion on cartridge

34 - screw thread section

35 - cartridge side wall

36a,b - bulges

37a-d - guide grooves

38a-d - stacking ribs

39 - flange-shaped sealing rim section

40 - depending sealing rim section

41 - space between depending section and

cartridge side wall

42 - upstanding sealing rim section
43 - outward-facing sealing rim surface
44 - inward-facing surface of depending sec-

tion
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Claims

1.

Liquid treatment cartridge including a housing of which at least a part is
insertable into a cartridge seat through a mouth of the cartridge seat,

wherein the housing has an axis (23) corresponding to an in-
tended direction of insertion of at least part of the housing into the car-
tridge seat

wherein an axially leading section of the housing has a side
wall (35) including a respective member (37a-d) of each of at least one
pair of a guide groove (37) and a set of at least one protrusion (16) re-
ceivable in the guide groove during insertion of the liquid treatment car-
tridge into a cartridge seat having a side wall extending mainly in axial
direction from the mouth and including the other member (16) of each
pair,

wherein the housing includes a circumferential sealing rim (29)
axially at a distance to the members (37a-d) of the at least one pair
with which the side wall (35) is provided, and

wherein the sealing rim (29) includes a section (39) protruding
outwards from a remainder (35) of the housing and a further
section (40) protruding in a mainly axial direction from an axially lead-
ing side of the section (39) protruding outwards,

wherein an outward-facing surface of at least the further sec-
tion (40) of the sealing rim (29) is unifacial, characterised in that

the outward-facing surface is inclined with respect to the
axis (23) such as to flare outwards towards an edge thereof distal to the
section (39) from which the further section (40) protrudes.

Liquid treatment cartridge according to claim 1,

wherein the further section (40) is provided at an outer
edge of the section (39) protruding outwards, such that the outward-
facing surface of the further section (40) transitions into an end face of
the section (39) protruding outwards.

Liquid treatment cartridge according to claim 1 or 2,
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wherein the outward-facing surface (43) of the sealing

rim (29) is unifacial.

Liquid treatment cartridge according to any one of the preceding claims,
wherein the sealing rim (29) includes a section (42) pro-
truding in a mainly axial direction from an axially trailing side of the

section (39) protruding outwards.

Liquid treatment cartridge according to any one of the preceding claims,
wherein the section (39) protruding outwards forms a
flange of a first housing part (21), and
wherein the housing includes a second housing part (22),
provided with a flange (25) and joined to the first housing part (21) at
the flanges (25,39).

Liquid treatment cartridge according to any one of the preceding claims,
wherein an inward-facing surface (44) of the further sec-
tion (40) includes at least a section at an edge distal to the section (39)
from which the further section (40) protrudes that is inclined with re-
spect to the axis (23) such as to flare outwards towards the distal edge.

Liquid treatment cartridge according to any one of the preceding claims,

wherein at least the axially leading section of the housing
has an elongated cross-section in a cross-sectional plane perpendicular
to the axis (23).

Liquid treatment cartridge according to claim 7,

wherein at least one of sides of the housing corresponding
to narrow ends of the elongated shape is provided with the mem-
ber (37a-d) of at least one of the pairs.

Liquid treatment cartridge according to any one of claims 7 and 8,
wherein the side wall (35) is provided with an, e.g. out-
wards, bulge (36) on at least one longer side of the housing.
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15.
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Liquid treatment cartridge according to any one of the preceding claims,
wherein the housing is provided with the guide
groove (37a-d) of at least one, e.g. each, of the pairs.

Liquid treatment cartridge according to claim 10,
wherein the guide groove (37a-d) is formed as an indenta-
tion in the side wall (35).

Liquid treatment cartridge according to claim 11,

wherein a ridge (38a-d) is provided on an inside surface of
the side wall (35), the ridge (38a-d) extending in axial direction towards
an axially trailing end of the side wall (35) and being aligned with the

indentation.

Liquid treatment cartridge according to any one of the preceding claims,

wherein a plane through the axis (23) and cutting at least a
housing part (21) including the side wall (35) in two halves intersects
the side wall (35) at opposite locations, and

wherein a member (37) of a first of the pairs is provided at
a position offset with respect to one of the locations to one side of the
plane and a member (37) of a second of the pairs is provided at a posi-
tion offset with respect to one of the locations to an opposite side of
the plane.

Liquid treatment cartridge according to claim 13,

wherein the member (37) of the first of the pairs is provid-
ed at a position offset with respect to a first of the locations and the
member (37) of the second of the pairs is provided at a position offset
with respect to a second of the locations.

Liquid treatment cartridge according to claim 14,
wherein the side wall (35) includes respective mem-
bers (37) of a third and a fourth of the pairs, and
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wherein the member (37) of the third pair is arranged
symmetrically with respect to the member (37) of the first pair and the
member (37) of the fourth pair is arranged symmetrically with respect
to the member (37) of the second pair, with the plane forming a plane

of symmetry.

Liquid treatment cartridge according to any one of the preceding claims,

wherein a wall (30) at an axially leading end of the housing
includes an indentation (31) forming a recess with respect to a sur-
rounding section of an outer surface of the wall (30).

Liquid treatment cartridge according to claim 16,
wherein the housing includes a protrusion (33) protruding

into the recess in a mainly axial direction.

Liquid treatment cartridge according to any one of the preceding claims,

wherein the housing is provided with a part (33) other than
the sealing rim (29) for engaging the cartridge seat to exert an axial
holding force on the cartridge when inserted into the seat.

Liquid treatment cartridge according to claim 18,

wherein the part (33) for exerting an axial holding force is
centred with respect to an axis (23) that is at least parallel to the car-
tridge axis (23) and with respect to which the sealing rim (29) is cen-
tred.

Liquid treatment cartridge according to claim 17 and any one of
claims 18 and 19,

wherein the protrusion (33) is a hollow part, open at an ax-
ially leading end and provided with at least one protruding part (34) on

an interior surface.
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Housing part for a housing of a liquid treatment cartridge (9), e.g. a
liquid treatment cartridge according to any one of claims 1-20,

wherein the housing part is vessel-shaped and has a side
wall (35),

wherein the housing part has an axis (23) corresponding to
a direction of insertion of at least part of the housing part into a car-
tridge seat, and

wherein the housing part has an elongated shape in a
cross-sectional plane perpendicular to the axis (23), characterised in
that

at least one side of the housing part corresponding to a
narrow end of the elongated shape includes a respective externally ac-
cessible member (37a-d) of each of at least one pair of a guide
groove (37) and a set of at least one protrusion (16) receivable in the
guide groove (37) during insertion of at least part of the liquid treat-
ment cartridge housing into the cartridge seat and a part (38) on an op-
posite interior side of the side wall (35) to the externally accessible
member (37a-d) for engaging the externally accessible member (37a-d)
of a further housing part with a corresponding shape when the housing
parts are stacked.

Housing part according to claim 21,

wherein the elongated shape is N-fold rotationally symmet-
ric, wherein N is a multiple of two, and

wherein, for each of the respective members (37a-d), a
corresponding member (37a-d) of the same shape of another pair is
provided at a position separated by half the circumference of the side
wall (35).

Housing part according to claim 21 or 22,

wherein externally accessible members (37a-d) and oppo-
site parts (38a-d) on an interior side of the side wall (35) of at least two
of the pairs are provide on at least one side of the housing part corre-
sponding to a narrow end of the elongated shape, e.g. at positions off-
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set in opposite directions with respect to a plane at least one of parallel
to and through the axis (23) cutting the housing part into two halves.

24. Housing part according to any one of claims 21-23,
wherein the part (38a-d) on the interior side includes a part
5 offset in axial direction with respect to the externally accessible mem-
ber (37a-d) on the opposite side of the side wall (35).

25. Housing part according to any one of claims 21-24,
wherein the side wall (35) is provided with an, e.g. out-
wards, bulge (36) on at least one longer side of the housing part.

10 26. Housing part according to any one of claims 21-25,
wherein the externally accessible member (37a-d) of at
least one, e.g. each, of the pairs, is the guide groove (37).

27. Housing part according to claim 26,
wherein the guide groove (37) is formed as an indentation
15 in the side wall (35).

28. Housing part according to any one of claims 21-27,
wherein a wall (30) at an axially leading end of the housing
part includes an indentation (31) forming a recess with respect to a sur-
rounding section of an outer surface of the wall (30).

20 29. Housing part according to claim 28,
wherein the housing part includes a protrusion (33) pro-

truding into the recess in a mainly axial direction.

30. Housing part according to claim 29,
wherein the protrusion (33) is a hollow part, open at an ax-
25 ially leading end and provided with at least one protruding part (34) on

an interior surface.
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Liquid treatment cartridge, e.g. according to any one of claims 1-20,
including a housing including a housing part according to any one of
claims 21-30.

Liquid treatment system, including:

a replaceable liquid treatment cartridge (9), e.g. a liquid treat-
ment cartridge according to any one of claims 1-20; and

a barrier (2) for separating an upstream section of the liquid
treatment system from a downstream section,

wherein the barrier is provided with a cartridge seat for receiv-
ing the liquid treatment cartridge (9),

wherein the liquid treatment cartridge (9) includes a housing
having an axis (23) corresponding to an intended direction of insertion
of at least part of the housing into the cartridge seat,

wherein the liquid treatment system includes at least one pair of
a guide groove (37) and a set of at least one protrusion (16) receivable
in the guide groove (37) during insertion of at least part of the liquid
treatment cartridge housing into the cartridge seat,

wherein the cartridge seat is provided with one member (16a-d)
of each pair and an axially leading section of the housing of the liquid
treatment cartridge (9) has a side wall (35) provided with the other
member (37a-d),

wherein the housing of the liquid treatment cartridge (9) in-
cludes a circumferential sealing rim (29), axially at a distance to the
members (37a-d) of the at least one pair with which the side wall (35)
is provided, and

wherein the cartridge seat includes a sealing surface (11),
closed on itself about a cartridge seat axis (8), for co-operating with the
sealing rim (29), characterised in that,

the members of the pairs are configured to avoid that the seal-
ing rim (29) aligns the cartridge axis (23) and the cartridge seat ax-
is (8).

Liquid treatment system according to claim 32,
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wherein the cartridge seat is provided with the set of at least
one protrusion (16a-d) of at least one, e.g. each, of the pairs.

Liquid treatment system according to claim 32 or 33,
wherein the set of at least one protrusion (16a-d) of at least
one, e.g. each, of the pairs includes, e.g. consists of, a rib extending

mainly in axial direction.

Liquid treatment system according to any one of claims 32-34,
wherein the cartridge seat includes a mouth through which at
least part of the cartridge housing is insertable into the cartridge seat
and a side wall (10) extending in mainly axial direction from the mouth,
wherein the side wall (10) includes the members (16a-d) of the

pairs with which the cartridge seat is provided.

Liquid treatment system according to claim 35,

wherein the cartridge seat includes a cartridge seat chamber for
receiving the part of the cartridge housing inserted into the cartridge
seat, and

wherein the side wall (10) corresponds to a side wall (10) of the
cartridge seat chamber and adjoins an axial end wall (12) of the car-

tridge seat chamber opposite the mouth.

Liquid treatment system according to claim 36,

wherein the cartridge seat includes a valve (17,18) for at least
restricting a flow of liquid out of the cartridge seat chamber, which
valve (17,18) is operable by the liquid treatment cartridge (9) to in-
crease the flow of liquid on insertion of the liquid treatment car-
tridge (9) into the cartridge seat.

Liquid treatment system according to claim 36 or 37,
wherein the cartridge seat includes a hollow part (13) protruding
into the cartridge seat chamber with respect to a surrounding section of

the axial end wall (12), and
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44,

44

wherein a passage for liquid through the axial end wall (12) is
provided in the hollow protruding part (13).

Liquid treatment system according to claim 38,

wherein the hollow protruding part (13) has an opening at an
end distal to the surrounding section of the axial end wall (12) for re-
ceiving a protrusion (33) of the cartridge housing such as to define at
least one passage for liquid between the protrusion (33) and the hollow
protruding part (13).

Liquid treatment system according to any one of claims 32-39,
wherein the cartridge seat includes a mouth through which at

least part of the cartridge housing is insertable into the cartridge seat,
wherein the mouth has an elongated shape.

Liquid treatment system according to claim 40,

wherein the members (16a-d) of the pairs with which the car-
tridge seat is provided are provided on at least one of, e.g. both of,
sides of the cartridge seat corresponding to narrow ends of the elongat-

ed shape.

Liquid treatment system according to claim 41,

wherein at least one of the sides of the cartridge seat corre-
sponding to the narrow ends is provided with the members (33) of at
least two of the pairs, e.g. members offset in opposite directions with
respect to a plane at least one of parallel to and through the cartridge
seat axis (8) and cutting the shape in two halves.

Liquid treatment system according to any one of claims 32-42,
wherein the barrier (2) includes a reservoir for liquid to be

treated.

Liquid treatment system according to any one of claims 32-43,
including a vessel (1) for collecting treated liquid,
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wherein the barrier (2) is arranged to be suspended in the ves-
sel (1).

Method of placing a liquid treatment cartridge (9), e.g. a liquid treat-
ment cartridge according to any one of claims 1-20, in a cartridge seat,

wherein the liquid treatment cartridge (9) includes a housing
having an axis (23) corresponding to an intended direction of insertion
of at least part of the housing into the cartridge seat,

wherein the liquid treatment system includes at least one pair of
a guide groove (37) and a set of at least one protrusion (16) receivable
in the guide groove (37) during insertion of at least part of the liquid
treatment cartridge housing into the cartridge seat,

wherein the cartridge seat is provided with one member (37a-d)
of each pair and an axially leading section of the housing of the liquid
treatment cartridge has a side wall (35) provided with the other mem-
ber (37a-d),

wherein the housing of the liquid treatment cartridge (9) in-
cludes a circumferential sealing rim (29), axially at a distance to the
members (37a-d) of the at least one pair with which the side wall (35)
is provided, and

wherein the cartridge seat includes a sealing surface (11),
closed on itself about a cartridge seat axis (8), for co-operating with the
sealing rim (29), characterised by

using the pairs of a guide groove (37) and a set of at least one
protrusion (16) receivable in the guide groove (37) instead of the seal-
ing rim (29) to align the cartridge axis (23) and the cartridge seat ax-
is (8).

Method according to claim 45,
wherein the liquid treatment system is a liquid treatment system
according to any one of claims 32-44.
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