EP 1 844 693 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
17.10.2007 Bulletin 2007/42

(21) Application number: 07103564.6

(22) Date of filing: 06.03.2007

(11) EP 1 844 693 A1

EUROPEAN PATENT APPLICATION

(51) IntCL:
A47L 15/42 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC MT NL PL PT RO SE
SISKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 07.03.2006 IT T0O20060165

(71) Applicant: BITRON S.p.A.
10122 Torino (IT)

(72) Inventor: BRIGNONE, Enzo
1-12025, Fraz. Monastero Dronero (Cuneo) (IT)

(74) Representative: Gerbino, Angelo et al
Jacobacci & Partners S.p.A.
Corso Emilia, 8
10152 Torino (IT)

(54)

(57)  The device comprises: a first tank (24) for con-
taining substances with water-softening properties, hav-
ing atleast one inlet opening (26) for water to be softened
and an outlet opening (28) for softened water; a second
salt-containing tank (30), having a water inlet opening
(32) and an outlet opening (34) for a regenerating brine;
a line (36) connecting the second tank (30) to the first
tank (24) so that the brine formed in the second tank (30)
can flow out towards the first tank (24); and a water supply
line (10) having a first branch-off point (18) into a first
branch (20) supplying the first tank (24) and into a second
branch (22) which leads to the inlet opening (32) of the
second tank (30). A valve (38) is situated at the branch-
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off point (18) or a converging point (40) of the first branch
(20) and the connection line (36). The valve (38) is able
to assume a first operating configuration where it pre-
vents the outflow from the supply line (18) towards the
first tank (24) via the second tank (30), while it allows the
flow along the first branch (20) towards the first tank (24),
so that all the water supplied to the branch-off point (18)
is diverted directly into the first tank (24), and a second
operating configuration where it allows both the outflow
from the supply line (10) towards the first tank (24) via
the second tank (30) and the flow along the first branch
(20) towards the first tank (24), so that the water supplied
is diverted into the first tank (24) partly directly and partly
via the second tank (30).

FIG. 2
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Description

[0001] The present invention relates to a device for
supplying and treating water for a dishwashing machine.
[0002] In greater detail, this device comprises:

- afirst tank for containing substances with water-sof-
tening properties, having at least one inlet opening
for water to be softened and an outlet opening for
softened water,

- a second salt-containing tank, having at least one
water inlet opening and an outlet opening for a re-
generating brine formed following dissolving of the
salt in the water,

- aline connecting the second tank to the first tank so
that the brine formed in the second tank can flow out
towards the first tank, and

- awater supply line having a first branch-off point into
a first branch supplying the first tank and into a sec-
ond branch which leads to the inlet opening of the
second tank.

[0003] A device of this kind is described in the PCT
patent application PCT WO-2005/060 817. This known
device comprises a divertor which is situated at the
branch-off point for the two branches of the supply line
and allows directing of the water supplied alternately into
the first or the second tank. In the first case, which relates
to the normal operating condition, the water passes
through the water-softening substances and is softened
so that it can then be introduced into the washing cham-
ber of the dishwashing machine, without the formation
of damaging deposits and the like. In the second case,
relating instead to the regenerating stage, said operation
must be performed periodically in order to reactivate the
water-softening substances. In this case, the brine
formed in the second tank is subsequently made to pass
through the water-softening substances, which are typi-
cally ion-exchange resins contained in the first tank, and
are thus regenerated.

[0004] Inthe known device described above, owing to
the presence of the divertor, all the water supplied is, in
each case, diverted directly into the tank containing the
ion-exchange resins or into the salt-containing tank and
from here into the tank containing these resins. As a re-
sult, it is possible to dispense with a storage vessel for
the water to be supplied to the salt-containing tank, which
is instead typically present in most conventional water
supplying and treatment devices. Consequently, the
overall structure of the device described in WO-2005/060
817 is simplified. Moreover, the overall volume of this
device is reduced and the space thus saved may be oc-
cupied by other components of the dishwashing ma-
chine.

[0005] However, causing the entire flow of water sup-
plied to the device to flow out through the salt tank may
result in damaging overpressure, due for example to
grains of salt getting stuck in the narrow slits which form

10

15

20

25

30

35

40

45

50

55

the inlet and outlet openings of the second tank, with the
risk of completely preventing the water flowing out
through the device.

[0006] The object of the present invention is to provide
a device for supplying and treating water for a dishwash-
ing machine which is improved compared to known de-
vices and which in particular does not pose the problem
mentioned above.

[0007] According to the invention, this object is
achieved by means of a device of the type indicated at
the start of the present description and characterized in
that it comprises a valve situated at said branch-off point
or a converging point of said first branch and said con-
nection line, said valve being able to assume a first op-
erating configuration where it blocks the outflow from the
supply line towards the first tank via the second tank,
while it allows the flow along the first branch towards the
first tank, so that all the water supplied to the branch-off
point is diverted directly into the first tank, and a second
operating configuration where it allows both the outflow
from the supply line towards the first tank via the second
tank and the flow along the first branch towards the first
tank, so that the water supplied is diverted into the first
tank partly directly and partly via the second tank.
[0008] Owing to the presence of the valve and its po-
sition, the device according to the invention does not re-
quire a storage vessel for the water to be supplied to the
salt-containing tank. At the same time, in no operating
configuration of the valve is the flow along the first branch
of the supply line towards the tank containing the water-
softening substances interrupted. Therefore, even in the
event of obstruction of the inlet and/or outlet openings of
the salt-containing tank, the water supplied to the device
may in any case flow outside of it, without giving rise to
dangerous overpressure.

[0009] Moreover, in the device according to the inven-
tion, the regeneration step is performed supplying simul-
taneously both mains water and brine to the tank con-
taining the water-softening substances. The brine is thus
diluted with the advantage that it has a less aggressive
action on the water-softening substances.

[0010] The present invention also relates to a dish-
washing machine comprising a water supply and treat-
ment device of the type described above.

[0011] Further advantages and characteristic features
of the present invention will become clear from the de-
tailed description which follows, provided with reference
to the accompanying drawings provided by way of a non-
limiting example, in which:

Figure 1 is a schematic view of a device according
to the invention during the water-softening treatment
step,

Figure 2 is a schematic illustration of the device ac-
cording to Figure 1 during the regeneration step,
Figures 3 and 4 are schematic illustrations, corre-
sponding to Figures 1 and 2, respectively, of a sec-
ond embodiment of the device according to the in-
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vention, and

Figure 5 is a schematic illustration, corresponding to
that of Figure 3, of a variant of the second embodi-
ment of the device according to the invention.

[0012] A water supply and treatment device for a dish-
washing machine includes (Figs. 1 and 2) a supply line
10 on which a filling valve 12 and a flowmeter 14 are
mounted and which has situated thereafter a blow-off
section 16. Downstream of the latter, the line 10 has a
branch-off point 18 towards a first branch and a second
branch 20, 22.

[0013] The device also comprises a first tank 24 for
containing substances with water-softening properties,
having an inlet opening 26 for water to be softened and
an outlet opening 28 for softened water, and a second
salt-containing tank 30 having a water inlet opening 32
and an outlet opening 34 for a regeneration brine formed
following dissolving of the salt in the water. A line 36
connects the second tank 30 to the first tank 24 so that
the brine formed in the second tank 30 can flow out to-
wards the first tank 24.

[0014] The first branch 20 of the supply line 10 leads
into the connection line 36, while the second branch 22
leads to the inlet opening 32 of the second tank 30. A
valve 38, in particular an electric valve with a shutter el-
ement 39, is arranged at the convergence point 40 of the
first branch 20 and the connection line 36. The valve 38
is of the three-way type and allows selectively one path
to be excluded from the connection with the other two
paths which act as inlet and outlet, respectively, and the
three paths to be connected so that two paths act as
inlets and the remaining path acts as an outlet, as will be
described in greater detail below.

[0015] Preferably, in the condition (Fig. 1) where one
path is excluded from connection with the other two, the
valve 38 is de-energized, while, in the condition (Fig. 2)
where the three paths are connected together, the valve
38 is energized. In this condition, therefore, the shutter
element 39 must not perform any hydraulic sealing func-
tion. This is particular advantageous since, in the ener-
gized condition, the shutter element 39 is subject to vi-
brations, making it difficult to ensure effectively a hydrau-
lic seal without having to adopt a complex and costly
valve structure.

[0016] Constructionally, the device may be formed by
a first portion comprising the tanks 24, 30 and the supply
line part 10 downstream of the blow-off section 16, and
by a second portion comprising the upstream part of the
supply line 10 including the blow-off section 16. Between
the first and the second portion, it is thus required to pro-
vide asingle hydraulic connection which ensures the con-
tinuity of the supply line 10.

[0017] During the treatment for softening the water
supplied (Fig. 1), the valve 38 assumes a first operating
configuration where it prevents the outflow from the sup-
ply line 10 towards the first tank 24 via the second branch
22, the second tank 30 and the connection line 36, while
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it allows the flow inside the first branch 20 towards the
first tank 24. In this way, all the water supplied to the
branch-off point 18 is diverted directly (i.e. without pass-
ing through the second tank 30) into the first tank 24,
where it is softened (cf. arrow 42).

[0018] Duringregeneration of the water-softening sub-
stances (Fig. 2), the valve 38 assumes a second oper-
ating configuration where it allows both outflow from the
supply line 10 towards the first tank 24 via the second
branch 22, the second tank 30 and the connection line
36 and the flow inside the first branch 20 towards the first
tank 24. In this way, the water supplied is diverted into
the first tank 24 partly (cf. arrow 42) directly and partly
(cf. arrow 44) via the second tank 30, where it forms a
brine which, passing subsequently through the first tank
24, regenerates the water-softening substances.
[0019] Inthe second operating configuration, it is pos-
sible to regulate the valve 38, varying for example the
position of the shutter element 39 and the outflow aper-
tures, so as to adjust in the desired manner the ratio
between the fractions of water diverted into the first tank
24 directly and via the second tank 30. It is obvious in
fact that the more water is diverted into the first tank 24,
the more the brine is diluted.

[0020] If the filling valve 12 is of the adjustable type, it
is also possible to vary the total flowrate of the water
supplied depending on the operating condition assumed
by the valve 38. In particular, it is convenient to reduce
the total flowrate of the water during regeneration, so as
to avoid the risk of an abnormal pressure increase inside
the salt tank 30. When performing this adjustment, it is
necessary to take into account the measurement data
supplied by the flowmeter 14.

[0021] The particular location of the valve 38 moreover
prevents backflow along the connection line 36 from the
first tank 24 towards the second tank 30. On the other
hand, along the corresponding connection line of the de-
vice described in WO-2005/060 817, an additional non-
return valve must be necessarily provided. Consequent-
ly, the device according to the invention may dispense
with this non-return valve, being even simpler and less
costly than the known valve.

[0022] Figures 3 and 4 show an alternative embodi-
ment of the device according to the invention, in which
the same or equivalent parts are indicated by the same
numbers used in the previous figures.

[0023] The only differences compared to the previous
embodiment are those relating to the valve 38 which is
now located at the branch-off point 18 of the supply line
10, while the first branch 20 of the line 10 leads to the
inlet opening 26 of the first tank 24, instead of to connec-
tion line 36. The valve 38 is still of the three-way type and
allows one path to be excluded selectively from the con-
nection with the other two paths which act as inlet and
outlet, respectively, and the three paths to be connected
together. In this latter case, however, two paths act as
outlets and the remaining path acts as an inlet. The meth-
od of operation of the device remains substantially the
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same as that described above.

[0024] Duringthe softening treatment of the water sup-
plied (Fig. 3), the valve 38 assumes a first operating con-
figuration where it blocks the outflow from the supply line
10 towards the first tank 24 via the second tank 30, pre-
venting the flow of water into the second branch 22. At
the same time, the valve 38 allows the flow along the first
branch 20 towards the first tank 24 such that all the water
supplied to the branch-off point 18 is diverted (cf. arrow
42) directly into the first tank 24, where it is softened.
[0025] During regeneration of the water-softening sub-
stances (Fig. 4), the valve 38 assumes a second oper-
ating configuration where it allows both the outflow from
the supply line 10 towards the first tank 24 via the second
branch 22 and the second tank 30 and the flow along the
first branch 20 towards the firsttank 24. As in the previous
case, the water supplied is thus diverted into the first tank
24 partly (cf. arrow 42) directly and partly (cf. arrow 44)
via the second tank 30, where it forms a brine which,
passing subsequently through the first tank 24, regener-
ates the water-softening substances.

[0026] Figure 5 shows a variation of embodiment of
the device according to the invention described above,
in which the same or equivalent parts are indicated by
the same numbers used in the previous figures.

[0027] The only difference with respect to the device
shown in Figures 3 and 4 consists in the additional pres-
ence of a non-return valve 46 along the connection line
36. The valve 46 allows only the flow from the second
tank 30 towards the first tank 24 and thus prevents, during
the water-softening treatment, the water being able to
flow from the first tank 24 towards the second tank 30,
preventing the risk of abnormal pressure increases inside
the latter. As regards the rest, the structure of the device
and its method of operation are similar to those of the
device shown in Figures 3 and 4.

[0028] Inafurther embodiment of the device according
to the invention not shown in the figures, there is no flow-
meter present along the section of the supply line 10
which is situated upstream of the blow-off section 16. In
this case, the opening time of the filling valve 12 is de-
termined on the basis of a water flowrate which is not
measured directly, but is calculated taking into account
the filling time envisaged for the dishwashing machine.
[0029] Obviously, without modifying the principle of the
invention, the constructional details and embodiments
may vary greatly with respect to those described purely
by way of an example, without thereby departing from
the scope claimed.

Claims

1. Device for supplying and treating water for a dish-
washing machine, comprising:

- a first tank (24) for containing substances with
water-softening properties, having at least one
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inlet opening (26) for water to be softened and
an outlet opening (28) for softened water,

- a second salt-containing tank (30), having at
least one water inlet opening (32) and an outlet
opening (34) for a regenerating brine formed fol-
lowing dissolving of the salt in the water,

- a line (36) connecting the second tank (30) to
the first tank (24) so that the brine formed in the
second tank (30) can flow out towards the first
tank (24), and

- a water supply line (10) having a first branch-
off point (18) into a first branch (20) supplying
the first tank (24) and into a second branch (22)
which leads to the inlet opening (32) of the sec-
ond tank (30),

said device being characterized in that it comprises
a valve (38) situated at said branch-off point (18) or
a converging point (40) of said first branch (20) and
said connection line (36), said valve (38) being able
toassume afirst operating configuration where it pre-
vents the outflow from the supply line (18) towards
the first tank (24) via the second tank (30), while it
allows the flow along the first branch (20) towards
the first tank (24), so that all the water supplied to
the branch-off point (18) is diverted directly into the
first tank (24), and a second operating configuration
where it allows both the outflow from the supply line
(10) towards the first tank (24) via the second tank
(30) and the flow along the first branch (20) towards
the first tank (24), so that the water supplied is di-
verted into the first tank (24) partly directly and partly
via the second tank (30).

Device according to Claim 1, characterized in that
said valve (38) is of the three-way type and allows
selectively one path to be excluded from the connec-
tion with the other two paths which act as inlet and
outlet, respectively, and the three paths to be con-
nected so that two act as inlets/outlets and the re-
maining one acts as an outlet/inlet.

Device according to Claim 2, characterized in that
said valve (38) is an electric valve which, in the en-
ergized condition, connects the three paths without
the associated shutter element (39) having to per-
form a hydraulic sealing function.

Device according to any one of the preceding claims,
characterized in that said supply line (10) compris-
es, upstream of the branch-off point (18), a blow-off
section (16).

Device according to Claim 4, characterized in that
it is formed by a first portion comprising said tanks
(24, 30) and the part of the supply line (10) down-
stream of the blow-off section (16), and by a second
portion comprising the upstream part of the supply
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line (10) which includes the blow-off section (16),
between said first and second portion there existing
asingle hydraulic connection which ensures the con-
tinuity of the supply line (10).

Device according to Claim 4 or 5, characterized in
that a filling valve (12) and a flowmeter (14) are
mounted on said supply line (10), upstream of the
blow-off section (16).

Device according to Claim 6, characterized in that
the filling valve (12) can be adjusted so as to allow
variation of the total flowrate of the water supplied
depending on the operating configuration assumed
by said three-way valve (38).

Device according to Claim 7, characterized in that
adjustment of the filling valve (12) is performed tak-
ing into account the measurements performed by
said flowmeter (14).

Device according to any one of Claims 4 or 5, char-
acterized in that a filling valve (12) is mounted on
the section of said supply line (10) upstream of the
blow-off section (16), while no flowmeter device is
mounted there, so that the opening time of said valve
(12) is determined on the basis of a water flowrate
calculated using the filling time envisaged for the
dishwashing machine.

Device according to any one of the preceding claims,
characterized in that, in said second operating con-
figuration of the valve (38), the ratio between the
water fractions diverted into the first tank (24) directly
and via the second tank (30) is adjustable.

Device according to any one of the preceding claims,
characterized in that said first branch (20) of the
said supply line (10) leads into said connection line
(36) and said valve (38) is situated at the point of
convergence of said first branch (20) and said con-
nection line (36).

Device according to any one of the preceding Claims
1to 10, characterized in that said first branch (20)
of the supply line (10) leads to the inlet opening (26)
of the first tank (24) and said valve (38) is situated
at said branch-off point (18) of the supply line (10).

Dishwashing machine comprising a device accord-
ing to any one of the preceding claims, in which the
valve (38) assumes, during the water supply stage,
said first operating configuration and, during the sec-
ond stage for regeneration of the water-softening
substances, said second operating configuration.

Dishwashing machine according to Claim 13, in
which said device comprises afilling valve (12) which
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is energized both during the water supply stage and
during the regeneration stage and during both said
stages at least part of the water flows towards the
first tank (24) without passing via the second tank
(30).
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