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(57) Abstract: A water purifier system comprising a base unit (2) and a filter unit (1)
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detachably connected to said base unit (2). The base unit (2) is provided with a water
inlet tube (3) for guiding water to the filter unit (1) and with a water outlet tube (4) for
guiding purified water from the filter unit (1). The filter unit (1) comprises a container
(7) surrounding a replaceable filter element (13). The container (7) is provided with a
water inlet member (10) for guiding unfiltered water from said water inlet tube (3) into
the container (7). The replaceable filter element (13) is provided with a water outlet
member (11) for guiding purified water from the filter element (13) to said water outlet
tube (4) of the base unit (2), whereby said water outlet member (11) extends through an
opening (17) in the wall of the container (7).
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A water purifier system and a filter element for such system

The invention is related to a water purifier system comprising a base unit and a
filter unit detachably connected to said base unit, whereby the base unit is provided with a
water inlet tube for guiding water to the filter unit and with a water outlet tube for guiding
purified water from the filter unit, and whereby the filter unit comprises a container
surrounding a replaceable filter element, whereby the container is provided with a water inlet
member for guiding unfiltered water from said water inlet tube into the container.

Reliable potable drinking water sources are scare, in particular in developing
countries. High mortality rates can be caused by inadequate water purification. Cholera,
typhoid, dysentery and rotavirus diarrhea are constant problems faced by people who are
forced to make use of contaminated water. Lack of save water supplies perpetuates and
aggravates the cycle of poverty and disease. Save drinking water can be produced by a water
purifier system, whereby water is guided through a filter element containing a water

purification medium such as a polymer having heterocyclic N-halamine moieties.

Such a water purifier system is disclosed in US-A-2005/0098506. This
publication describes a gravity feed water filtration system, whereby untreated water is
guided into the container comprising a filter element. Then, the water passes the filter
clement and leaves the container through openings in the lower part of the wall of the
container. The container can be removed so that the filter element can be replaced.

In general, the pressure of the untreated water that enters the container is
higher than the pressure of the purified water that leaves the container, because the pressure
of the water decreases when the water passes the purification medium in the filter element.
Such loss of pressure is small in a gravity feed water purifier system and can be high in a
purifier system whereby the untreated water is supplied to the system under relative high
pressure.

In the water purifier system as described above it is important to keep the

untreated water and the purified water strictly separated. In particular in case the pressure of
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the untreated water is higher than the pressure of the purified water, the untreated water may

leak to the purified water.

An object of the invention is a water purifier system comprising a base unit
and an detachable filter unit comprising a container with a replaceable filter element,
whereby the base unit is provided with a water inlet tube for guiding untreated water to the
filter unit and with a water outlet tube for guiding purified water from the filter unit, whereby
the risk of leakage of untreated water into the purified water is reduced.

To accomplish with the object, the replaceable filter element is provided with
a water outlet member for guiding purified water from the filter element to the water outlet
tube of the base unit, whereby said water outlet member extends through an opening in the
wall of the container of the filter unit. By making the water outlet member a part of the
replaceable filter element and by connecting that water outlet member directly to the water
outlet tube of the base unit, the risk of contamination of the purified water is reduced. The
only location where tubes of the purified water have to be disconnected and connected during
the replacement operation of the filter element is outside the container at the interface
between the base unit and the filter unit. Therefore, there is no sealing of the conduit-pipe for
purified water at a location where it is surrounded by untreated water under pressure.

Furthermore, because the water outlet member is a part of the replaceable filter
clement, there will be no water supply to the water outlet tube of the base unit as long as
there is no filter element in the container. Therefore, it is impossible that water is delivered
by the water purifier system when the filter element is not present in the system.

In a preferred embodiment, the filter element has substantially a cylindrical
shape, whereby the water outlet member extends in substantial axial direction at one end, and
whereby one or more water inlet openings are present at the other end of the cylindrically
shaped filter element. Also the container may have a cylindrical shape, whereby one and is
closed and the other end can be closed by a removable lid that can be screwed on the
container. Thereby, the water outlet member of the filter element can extend through an
opening in said lid of the container. One or more O-rings may act as sealing means to prevent
leakage of untreated water out of the container through said opening, but leakage of untreated
water into the purified water is impossible.

Preferably, the water outlet member is irremovably connected with the

replaceable filter element, so that it is not only unnecessary to remove the water outlet
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member from the filter element when replacing the filter element, but it is even impossible to
do that. Thereby, the risk that the water purifier system is operated in a wrong manner is
further reduced.

In a preferred embodiment, an end portion of the water inlet tube of the base
unit is positioned parallel with an end portion of the water outlet tube of the base unit,
whereby said end portion of the water inlet tube extends in a through-hole of the water inlet
member of the container and whereby said end portion of the water outlet tube extends in a
through-hole of the water outlet member of the filter element, and whereby the end portion of
cach of the two tubes is provided with a substantially radial directed water pass-through
opening in its circumferential surface near the closed end of the respective tube. Of course,
there may be more than one water pass-through opening in each of said end portions.
Thereby, the removable filter unit can be easily connected with the base unit, whereby the
water pressure in the water inlet tube and in the water outlet tube do not create a substantial
force that may push the filter unit and the base unit away from each other. This will be
further clucidated hereinafter, when an embodiment of the invention is described.

The invention is also related to a filter element for the water purifier system as
described above, whereby the filter element is provided with a water outlet member for
guiding purified water away from the filter, which water outlet member can extend through
an opening of a container that surrounds the filter element and which water outlet member is
provided with connection means for connecting the water outlet member with the end of a
water outlet tube. Preferably, the water outlet member is irremovably attached to the filter
clement.

In a preferred embodiment, the water outlet member is provided with sealing
means for cooperation with corresponding sealing means in the opening of the wall of the
container in which the filter element can be located. Preferably, the filter element is
substantially cylindrical, whereby the water outlet member extends in axial direction at one
end of the filter element, and whereby one or more water inlet openings are present at the
other end of the cylindrically shaped filter element.

Furthermore, the invention is related to a method for purifying water by means
of a system comprising a base unit and a filter unit detachably connected to said base unit,
whereby water is guided to the filter unit through a water inlet tube of the base unit and
whereby purified water is guided from the filter unit through a water outlet tube of the base
unit, and whereby the filter unit comprises a container surrounding a replaceable filter

element, whereby unfiltered water is guided from said water inlet tube into the container
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through a water inlet member of the filter unit, and whereby purified water is guided from the
replaceable filter element to the water outlet tube of the base unit through a water outlet
member that is connected with the filter element and whereby said water outlet member

extends through an opening in the wall of the container.

The invention will now be further elucidated by means of a description of an
embodiment of a water purifier system comprising a base unit and a filter unit detachably
connected to the base unit, whereby the filter unit comprises a container surrounding a
replaceable filter element, and whereby reference is made to the drawing comprising three
schematic figures, whereby:

Fig. 1 is a perspective view of the water purifier system,

Fig. 2 is a perspective view whereby the filter element is shown, and

Fig. 3 is an exploded view of the system.

Figure 1 shows the filter unit 1 of the water purifier system at some distance of
the base unit 2 of the system. The base unit 2 is provided with a water inlet tube 3 and a water
outlet tube 4 positioned parallel with respect to each other. The end of each tube 3,4 is closed
and near the end of the tube, between the two O-rings 5,6, there is provided an water pass-
through opening. Water inlet tube 3 is connected with a source for supplying water to be
purified and water outlet tube 4 is connected with means for delivering purified water.

Filter unit 1 comprises a container 7 having a removable lid 8 that can be
screwed to the lower part of the container 7. The lid 8 is provided with a water inlet member
10 to be connected with the water inlet tube 3 of the base unit 2. Furthermore, figure 1 shows
water outlet member 11 extending through the lid 8, which water outlet member 11 can be
connected with the water outlet tube 4 in order to guide purified water from the filter unit 1 to
the base unit 2.

Figure 1 shows with arrows 12 how the filter unit 1 can move towards the base
unit 2 in order to connect the water inlet member 10 with the water inlet tube 3, and the water
outlet member 11 with the water outlet tube 4. Thereby, the filter unit 1 can rest against the
base unit 2, whereby further connection means can be present to keep the two units 1,2

together.
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The water inlet member 10 and the water outlet member 11 of the filter unit 1
are provided with a through-hole 9 for accommodating the ends of the respective water tubes
3,4 of the base unit 2. The two O-rings 5,6 fit in the through-holes 9 in the water inlet
member 10 and in the water outlet member 11 respectively. The two O-rings 5,6 may have
the same diameter, but preferable the diameter of O-ring 5 is smaller than the diameter of O-
ring 6, whereby the outer diameter of the water tube 4,5 near its end is smaller than the outer
diameter at some more distance from the end. Of course, the diameters of the through-holes 9
in the water inlet member 10 and in the water outlet member 11 are accordingly varying, so
that both O-rings 5,6 are an adequate sealing for the water guided to and from the filter unit
1.

Figure 2 shows the container 7 in open position, whereby the lid 8 is removed
from container 7, so that the filter clement 13 is visible. The lid 8 can be connected to the
container 7 by means of a screw-connection, or by any other detachable connection means.
The filter element 13 comprises a cylindrical envelope 14, which is shown in figure 2 in a
position somewhat lifted out of the container 7. The cylindrical envelope 14 contains the
purification medium and is provided with a bottom at its lower end (in figure 2 inside the
container 7). The other end of the cylindrical envelope 14 is closed by means of a cover
member 15, which cover member 15 is irremovably connected with the cylindrical envelope
14, for example by means of a welding operation.

The lower end of the cylindrical envelope 14 is provided with openings, so
that water can enter into the filter element 13 at its lower end. The cover member 15 is
provided with water outlet member 11, through which member purified water can leave the
filter element 13. As is indicated with arrow 16, the water outlet member 11 can be moved
through an opening 17 in the cover member 15 if the filter element 13.

When the water purifier system is in operation, the untreated water enters
through the water inlet tube 3 and the water inlet member 10 into the container 7. Then, the
water enters through said openings in the lower end of the cylindrical envelope 14 into the
filter element 13. The filtered water leaves the filter element 13 through the water outlet
member 11 and the water outlet tube 4.

Figure 3 is an exploded view of the water purifier system. The water inlet tube
3 and the water outlet tube 4, both being a portion of the base unit of the system, are
positioned parallel with respect to each other. An O-ring 6 and an O-ring 5, having a smaller

diameter than O-ring 6, can be placed around the water tubes 3,4 at the locations 18 and 19
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respectively. Each water tube 3,4 has an opening 20 between these locations 18,19, through
which opening 20 water can pass to and from the filter unit respectively.

Water inlet tube 3 can be connected with water inlet member 10 attached to
the lid 8 of the container 7 of the filter unit. Lid 8 and container 7 can be screwed to each
other, whereby a sealing ring 21 provides for a watertight connection. The filter element 13
containing a purification medium 22 can be accommodated inside the container 7. The filter
element 13 comprises a cylindrical envelope 14 and a cover member 15 that can be welded to
the envelope 14. The lower end of the cylindrical envelope 14 is provided with openings 23,
so that water that is entered into the container 7 through the water inlet member 10 can enter
into the filter element 13 at its lower side. The water can leave the filter element 13 through
water outlet member 11 attached to the cover member 15 of the filter element 13, which
outlet member extends through an opening 17 in the cover member 15. O-ring 24 provides
thereby for a watertight sealing. Outlet member 11 can be connected to water outlet tube 4 of
the base unit of the water purifier system.

The embodiment of a water purifier system as described above is only an

example; many other embodiments are possible.
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CLAIMS:

1. A water purifier system comprising a base unit (2) and a filter unit (1)
detachably connected to said base unit (2), whereby the base unit (2) is provided with a water
inlet tube (3) for guiding water to the filter unit (1) and with a water outlet tube (4) for
guiding purified water from the filter unit (1), and whereby the filter unit (1) comprises a
container (7) surrounding a replaceable filter element (13), whereby the container (7) is
provided with a water inlet member (10) for guiding unfiltered water from said water inlet
tube (3) into the container (7), characterized in that the replaceable filter element (13) is
provided with a water outlet member (11) for guiding purified water from the filter element
(13) to said water outlet tube (4) of the base unit (2), whereby said water outlet member (11)

extends through an opening (17) in the wall of the container (7).

2. A water purifier system as claimed in claim 1, characterized in that the filter
element (13) has substantially a cylindrical shape, whereby the water outlet member (11)
extends in substantial axial direction at one end, and whereby one or more water inlet

openings (23) are present at the other end of the cylindrically shaped filter element (13).

3. A water purifier system as claimed in any one of the preceding claims,
characterized in that the water outlet member (11) is irremovably connected with the

replaceable filter element (13).

4. A water purifier system as claimed in any one of the preceding claims,
characterized in that an end portion of the water inlet tube (3) is positioned parallel with an
end portion of the water outlet tube (4), whereby said end portion of the water inlet tube (3)
extends in a through-hole (9) of the water inlet member (10) of the container and whereby
said end portion of the water outlet tube (4) extends in a through-hole (9) of the water outlet
member (11) of the filter element (13), and whereby the end portion of each of the two tubes
(3,4) is provided with a substantially radial directed water pass-through opening (20) on its

circumferential surface near the closed end of the respective tube (3,4).
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5. A filter element for the water purifier system as claimed in any one of the
preceding claims, characterized in that the filter element (13) is provided with a water outlet
member (11) for guiding purified water away from the filter, which water outlet member (11)
can extend through an opening (17) of a container (7) that surrounds the filter element (13)
and which water outlet member (11) is provided with connection means for connecting the

water outlet member (11) with the end of a water outlet tube (4).

6. A filter element as claimed in claim 5, characterized in that the water outlet

member (11) is irremovably attached to the filter element (13).

7. A filter clement as claimed in claims 5 or 6, characterized in that the water
outlet member (11) is provided with sealing means (24) for cooperation with corresponding
sealing means in the opening (17) of the wall of the container (7) in which the filter element

(13) can be located.

8. A filter element as claimed in any one of claims 5-7, characterized in that the
filter element (13) is substantially cylindrical, whereby the water outlet member (11) extends
in axial direction at one end of the filter element (13), and whereby one or more water inlet

openings (23) are present at the other end of the cylindrically shaped filter element (13).

9. A method for purifying water by means of a system comprising a base unit (2)
and a filter unit (1) detachably connected to said base unit (2), whereby water is guided to the
filter unit (1) through a water inlet tube (3) of the base unit (2) and whereby purified water is
guided from the filter unit (1) through a water outlet tube (4) of the base unit (2), and
whereby the filter unit (1) comprises a container (7) surrounding a replaceable filter element
(13), whereby unfiltered water is guided from said water inlet tube (3) into the container (7)
through a water inlet member (10) of the filter unit (1), characterized in that purified water is
guided from the replaceable filter element (13) to the water outlet tube (4) of the base unit (2)
through a water outlet member (11) that is connected with the filter element (13) and
whereby said water outlet member (11) extends through an opening (17) in the wall of the

container (7).
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