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(54) Tank for ion exchange resins

(57)  Tank(1)forionexchange resins of the type com-
prising a body (2) of the tank, channels for entry and exit
of the feed water, a first entry filter (3) and a second exit
filter (4) for retaining the resins upstream and down-
stream respectively of said body (2) of the tank (1), char-

acterised in that it also comprises a third guard filter (13)
positioned upstream of the channel for exit of the feed
water from the tank (1) made integrally with said tank (1),
suitable for retaining the resin granules that may have
exited the body (2) of the tank (1).
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Description

[0001] The present invention relates to the sector of
household appliances for washing, such as clothes
washing machines, dishwashers and the like, and in par-
ticular to an ion exchange resins tank of a system for
reducing the hardness of the water.

[0002] Domestic-use machines for washing using wa-
ter, more particularly clothes washing machines and
dishwashers, are generally provided with a system for
decalcification of the incoming water from the water sup-
ply system with the purpose of reducing its degree of
hardness so as to avoid the depositing and accumulation
of calcareous residues inside the machine. A typical con-
struction of a decalcification system comprises various
members, including in particular at last one regenerating
agent tank of predefined volume, which generally con-
tains a certain quantity of salt required for restoring the
effect of the exchange resins, and the tank for the ion
exchange resins. This tankis designed to allow the transit
of the feed water which, in contact with the resins, trans-
fersthe limestone present therein, reducing the hardness
of the water. The ion exchange resins are able to replace
in particular calcium ions (Ca++) and magnesium ions
(Mg++), responsible for the formation of limestone, with
sodium ions (Na++) contained in the same resins, and
can be restored thanks to the regenerating agent tank
before the subsequent feed.

[0003] It is however necessary for the resins tank to
contain the resins themselves in its interior, preventing
them from being carried into the other compartments of
the water softener unit, yet allowing at the same time the
passage of the water. The resins are normally available
in the form of spheres with average diameter between
0.1 mm and 1.2 mm, the diameter being substantially
distributed normally around this average value. As re-
gards the type of resins, it is possible to choose between
supplies of resins with mixed granule size, or with select-
ed granule size, therefore having a diameter larger than
a declared minimum value. In general the supplies with
mixed granule size benefit from having, on a par with
volume, a larger exchange surface to the advantage of
improved efficiency and at the same time lower costs in
that they do not have to be selected.

[0004] In order to contain the aforementioned resins
inside the tank two filters are produced in various ways
and placed in the feed water entry zone and exit zone.
The passage section of the slots of these filters must be
such as to retain most of the resins contained in the tank,
otherwise the performances of the water softener unit
will deteriorate in time due to the reduction in the quantity
of resins, and possible problems may arise, caused by
the exiting resins on the components downstream of the
tank, particularly on the valves. For example a typical
value for the size of the passage slots is 0.3 mm. The
weak point of this type of embodiment is that even only
one slot of the filter made incorrectly, when for example
it has a passage section of 0.5 mm, entails a high leakage
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of exchange resins. This leakage is therefore virtually
continuous and entails the exiting from the tank of all the
resins with granule size less than 0.5 mm, since beyond
the first barrier of the filter there are no other obstacles
to the exiting of the resins. Other reasons that may cause
the presence of one or more slots with a passage size
greater than the predefined value are the following:

e wear or damage to the mould that makes the filter;

e incorrect moulding process;

e damage to the filters during handling and transport;

e damage to the filters during assembly of the water
softener unit.

[0005] The object of the present invention is therefore
that of providing a tank for ion exchange resins that ex-
ceeds the limits of the prior art stated above, in that it is
more efficient in retaining in its interior the resins of any
granule size, mixed or selected.

[0006] Another object of the present invention is that
of providing a tank for ion exchange resins that is simple
and economical to produce, in that it can be moulded
entirely, for example through injection of plastic material.
[0007] A further object of the present invention is that
of providing a tank for ion exchange resins that can be
assembled rapidly and economically through hot blade
welding, without the use of external fastening members
such as ring nuts, screws and the like.

[0008] All these objects are achieved by the tank for
ion exchange resins according to the present invention,
of the type comprising a body of the tank, the channels
for entry and exit of the feed water, a first filter and a
second filter for retaining the resins upstream and down-
stream respectively of said body of the tank, and also
comprising a third control filter, positioned upstream of
the channel for the exit of the feed water from the tank
made integrally with said tank, suitable for retaining the
resin granules that may have exited the body of the tank.
[0009] Further features and advantages of the present
invention will be made clearer on reading of the following
detailed description of one of its preferred embodiments,
given by way of a non-limiting example, whereto the ac-
companying drawings refer, in which:

Figure 1 is a sectioned view of the tank for ion ex-
change resins according to the present invention;

Figure 2 is a perspective view of a part of the upper
lid of the tank of Figure 1; and

Figure 3is a sectioned and exploded view of the tank
for the ion exchange resins according to the present
invention.

[0010] Referring to Figure 1, the tank 1 for the ion ex-
change resins according to the present invention is pro-
vided with at least one entry conduit and an exit conduit
for the feed water, not shown in the drawings, a body of
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the tank 2, a first filter 3 and a second filter 4 for retaining
theresins, placed upstream and downstream respective-
ly of said body of the tank 2, in the direction of the flowing
of the water. Advantageously, with reference to Figure
3, the tank 1 for the ion exchange resins consists of a
central member 5, a lower lid 6 and an upper lid 7. Said
central member 5 is open above and below, and the body
of the tank 2 and, at least partially, the channels for the
entry and exit of the feed water are formed therein. The
central member 5is closed below by the lower lid 6, which
has various shoulders suitable for defining the external
perimeter profile of said lower lid 6 and at least said first
entry filter 3. Said first entry filter 3 is more specifically
composed of a shoulder of the lower lid 6 which has a
closed profile corresponding to the section of the body
of the tank 2 near the lower end of the central member
5 of the tank 1, said shoulder being formed by a series
of appropriately distanced toothed members 8. This dis-
tance between one toothed member 8 and the next de-
pends on the minimum size of the granules of ion ex-
change resins which the body of the tank 2 has to retain
in its interior. The body of the tank 2 is formed integrally
with and inside the central member 5, and consists of a
hollow body, open above and below, inside whereof the
second exit filter 4 is placed. The second exit filter 4 is
shaped like a lid and divides said body of the tank 2 into
a first chamber for containing the resins 9, in the lower
portion of said body of the tank, and into a second guard
chamber 10, in the upper portion of said body of the tank
2. The second filter 4 is at least partially covered by a
series of openings 11 whose distinctive dimension de-
pends on the minimum size of the granules of ion ex-
change resins which said first resins containing chamber
9 of the body of the tank 2 has to retain in its interior, and
it is generally similar to the distance between two con-
secutive toothed members 8 of said first entry filter 3.
The lower lid 6 closes below both the central member 5
by means of the aforementioned shoulder which defines
the external profile of the lower lid 6, and the first resins
containing chamber 9 of the body of the tank 2 by means
of the shoulder which defines said first entry filter 3. This
closure is made in a known manner via a hot blade weld-
ing procedure, although other equivalent procedures
could be adopted. The central member 5 will obviously
be closed after the feeding, in the first resins containing
chamber 9 of the body of the tank 2, of a suitable volume
ofion exchangeresins, sothatthey remain confined there
thanks to the first entry filter 3 and to the second exit filter
4. In a known manner these filters on the one hand allow
the flowing of the feed water coming from the water sup-
ply system through the tank, and on the other hand retain
the ion exchange resins inside the first resins containing
chamber 9 of the body of the tank 2. The tank 1 according
to the presentinvention is also closed above by the upper
lid 7 (Fig. 3), placed downstream of the second exit filter
4 in the direction of the flow of the feed water. Referring
to Figures 2 and 3, the upper lid 7 has various shoulders
designed to define the external perimeter profile 12 of
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said upper lid 7 and at least the third guard filter 13. This
third guard filter 13 is more specifically composed of a
shoulder of the upper lid 7 which has a closed profile
corresponding to the profile of the second guard chamber
10 near the upper end of the central member 5 of the
tank 1, said shoulder being at least partially composed
of a series of appropriately distanced toothed members
14. This distance between one toothed member 14 and
the next depends on the minimum size of the granules
of ion exchange resins which the tank 1 must not allow
to exit, and is generally similar to the distance between
two consecutive toothed members 8 of said first entry
filter 3 and to the typical dimension of the series of open-
ings 11 of the second exit filter 4. The upper lid 7 closes
the central member 5 above by means of the aforemen-
tioned shoulder which defines the external profile of the
upper lid 7, and also closes the second guard chamber
10 of the body of the tank 2 by means of the shoulder
which defines said third guard filter 13. This closure is
achieved in a known manner via a hot blade welding pro-
cedure, although other equivalent procedures could be
adopted. Advantageously the feed water that exits the
first resins containing chamber 9 traverses the second
guard chamber 10 where it is filtered by the third guard
filter 13, before entering the exit channel of the tank 1.
This third filter 13 therefore forms a further and final bar-
rier for those resin granules which could escape from the
second exit filter 4 due to a possible breakage or mal-
functioning of at least one of said openings 11 of the
second filter 4. Advantageously the tank according to the
present invention is composed of only three members,
being it possible to make each one through a process of
injection moulding of plastic resins and subsequently as-
semble them via known and economical processes such
as hot blade welding.

[0011] The tank according to the present invention
could be set up in a precisely overturned manner so as
to have the filter upstream of the tank formed in the lid,
the second filter formed in the body and the third formed
in the base. Moreover it could comprise in its interior fur-
ther functional members, such as for example the tank
for the regenerating agent, without being it possible to
alter in any way the general principle claimed below. The
shape and the dimensions of the openings of the filters
described, moreover, may undergo modifications that do
not entail a change in the function of these components,
and these modifications are therefore to be considered
pertinent to the scope of protection as outlined herein
below.

Claims

1. Tank (1) for ion exchange resins of the type com-
prising a body (2) of the tank (1), the channels for
entry and exit of the feed water, a first entry filter (3)
and a second exit filter (4) for retaining the resins
upstream and downstream respectively of said body
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(2) of the tank (1), characterised in that it also com-
prises a third guard filter (13) positioned upstream

of the channel for exit of the feed water from the tank

(1) formed integral with said tank (1), suitable for
retaining the resin granules that may have exited 5
from the body (2) of the tank (1).

Tank for ion exchange resins according to claim 1,
wherein said tank (1) for the ion exchange resins
consists of a central member (5), a lower lid (6)and 10
an upper lid (7).

Tank (1) for ion exchange resins according to the
previous claims, wherein said third guard filter (13)
consists of a shoulder of the upper lid (7) which has 15
a closed profile corresponding to the profile of the
body (2) of the tank (1) near the upper end of the
central member (5) of said tank (1).

Tank (1) for ion exchange resins according to the 20
previous claims, wherein said shoulder of the upper

lid (7) is at least partially composed of a series of
appropriately distanced toothed members (14).

Tank (1) for ion exchange resins according to the 25
previous claims, wherein said second exit filter (4)

is shaped as a lid, and divides said body (2) of the
tank (1) into a first chamber (9) for containing resins

in the lower portion of said body (2) of the tank (1),

and into a second guard chamber (10) in the upper 30
portion of said body (2) of the tank (1).

Tank (1) for ion exchange resins according to the
previous claims, wherein said first entry filter (3) is
composed of a shoulder of the lower lid (6) which 35
has a closed profile corresponding to the section of
the body (2) of the tank (1)near the lower end of the
central member (5) of the tank (1), said shoulder be-
ing formed by a series of appropriately distanced
toothed members (8). 40

Tank for ion exchange resins according to the pre-
vious claims, characterised in that it is composed

of only three members (5, 6, 7), being it possible to
produce each one viaaprocess of injection moulding 45
of plastic resins and to assemble these three mem-
bers (5, 6, 7) subsequently by means of hot blade
welding.
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Fig. 3
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