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(54) Washing machine with through-flow water heating arrangement

(57)  The washing machine comprises a conduit (9)
in which the water is caused to circulate in a heat-ex-
change relation with heating means (11). In correspond-
ence of a portion (12) of the conduit (9), in which there

are provided said heating means (11), the same conduit
features a reduced passage cross-section area, in such
amanner as to cause the flow velocity of the water there-
through to increase and the deposit of dirt and limestone
particles suspended in the water to be diminished.
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Description

[0001] The present invention refers to a washing ma-
chine, in particular of the household or residential kind,
provided with a water heating arrangement of the
through-flow type, that is of the type in which the water
(to which detergent or similar chemical aids are possibly
added) is caused to circulate through a conduitin a heat-
exchange relation with heating means.

[0002] According to a most reliable and simple em-
bodiment thereof, through-flow water heating arrange-
ments of such a kind call for the heating means to com-
prise an electric resistance wire that is wound in a coil
form on a portion of the conduit, preferably made of met-
al, in order to heat up the water as it flows through the
same portion of said conduit. A solution of this kind can
be advantageously applied not only to dishwashing ma-
chines, but also to clothes washing machines of the wa-
ter-recirculating type such as described for example in
US-A-4 794 661.

[0003] Anyway, it is by now a widely known fact that
dirt particles (as well as limestone particles) suspended
in the water tend to settle on the inner surface of the
conduit, in correspondence of the portion on which the
heating coil is wound, where a considerable deposit, ie.
scaling eventually forms, thereby noticeably reducing
the efficiency with which heat is exchanged between the
same heating coil and the water circulating through the
conduit. Furthermore, in the long run said deposit of dirt
and limestone particles tend to considerably reduce the
passage or flow cross-section area of the heating con-
duit. Conclusively, it can be stated that it is the overall
performance capability of the machine that is most likely
to be eventually affected in a quite unacceptable man-
ner.

[0004] It therefore is a main purpose of the present
invention to provide a washing machine with a water
heating arrangement of the through-flow type which is
particularly effective and reliable even in the long run,
ensuring a high efficiency and, as a result, a reduced
energy usage.

[0005] In particular, it is a further purpose of the
present invention to provide a washing machine of the
above cited kind, which is particularly simple in its struc-
ture, economic and substantially free of deposits of dirt
and limestone particles along the water heating conduit.
[0006] According to the presentinvention, these aims
are reached in a washing machine provided with a water
heating arrangement of the through-flow type having the
characteristics as recited in the appended claims.
[0007] Anyway, features and advantages of the
present invention will be more readily understood from
the description that is given below by way of nonlimiting
example with reference to the accompanying drawings,
in which:

- Figure 1 is a schematical, partially cross-sectional
view of a washing machine according to the present
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invention;

- Figure 2 is a longitudinal-section, enlarged view of
a detail of the illustration in Figure 1, according to a
preferred embodiment of the present invention; and

- Figure 3 is a front view of the component part illus-
trated in Figure 2.

[0008] With reference to the above listed Figures, the
washing machine is for instance a dishwashing machine
and comprises mainly, within an outer casing 3, a wash-
ing vessel 4 that houses atleastarack 1, 2 for the dishes
to be washed, as well as water spray means associated
therewith. These water spray means preferably com-
prise respective rotating spray arms 5, 6 adapted to be
supplied with water under pressure by a circulation
pump 7, which in turn is adapted to take in the water
collecting on the bottom of the washing vessel 4. In par-
ticular, the delivery side 8 of the pump 7 is connected to
the rotating spray arms 5 and 6 via respective water sup-
ply conduits 9, 10, in a substantially per se known man-
ner.

[0009] Again in a substantially per se known manner,
the water is furthermore capable of being heated up by
means of a heating arrangement of the through-flow
type, that is of the type in which the water is caused to
circulate in a heat-exchange relation with heating
means provided in correspondence of at least a portion
of the water circulation circuit of the machine.

[0010] Inthe example of a preferred embodiment that
is described here, the heating means comprise an elec-
tric resistance wire 11, or the like, that is wound exter-
nally on a portion 12 of the water supply conduit 9,
wherein such a portion has a pre-determined flow cross-
section area.

[0011] According to afeature of the presentinvention,
the conduit 9 has a passage or flow cross-section area
that is reduced, substantially in correspondence of said
portion 12 thereof. In a preferred manner, this is ob-
tained by arranging, in said portion 12 of the conduit 9,
at least a substantially concentric body 13 adapted to
bring about the above mentioned restriction, ie. reduc-
tion in the flow cross-section area. In correspondence
of this body 13, in fact, the water will flow along the con-
duit 9 through a reduced flow cross-section area in the
shape of substantially an annulus or circular crown. In
all cases, such areduction in the flow or passage cross-
section area of the conduit gives rise, in correspondence
of the portion 12 of the conduit, and therefore in corre-
spondence of the heating element 11 wound thereon, to
a substantial increase in the flow velocity of the water
and this greater flow velocity, as this has been found
also experimentally, correspondingly minimizes the
possibility for the dirt and limestone particles suspended
in the water to settle and deposit on the inner surface of
the conduit 9 that is in contact with the heating element
11.
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[0012] In a preferred manner, the body 13 has an ax-
ially elongated shape with an either constant or variable
cross-section, and is supported at its opposite end por-
tions by respective cross-members 14 extending dia-
metrically inside the conduit 9, to which they are fixed.
[0013] In a preferred manner, said body 13 is also
adapted to rotate about an axis of its own 15 (which co-
incides with the axis of the conduit 9 in the example de-
scribed here), so as to bring about a whirling motion in
the water flow passing through the portion 12 of the con-
duit 9. This may be obtained in a simple manner by hing-
ing the body 13 freely on the cross-members 14 by
means of respective journals 16 and providing the same
body 13 with peripheral propelling fins 17 that are ap-
propriately inclined with respect to the axis 15 of the con-
duit 9.

[0014] As a result, the flow of water that moves
through the portion 12 of the conduit 9 causes the body
13 to rotate with the fins 17 associated thereto, which in
turn bring about the above mentioned whirling motion
that is effective in boosting the "self-cleaning" effect of
the conduit portion 12.

[0015] It will be appreciated that the above described
washing machine may be the subject of a number of
modifications without departing from the scope of the
present invention.

[0016] For instance, the heating coil 11 may be pro-
vided in another location along the water-carrying circuit
of the machine, which may be a clothes washing ma-
chine, rather than a dishwashing machine as described
in the above example.

[0017] Furthermore, in correspondence of the portion
12 thereof, the conduit 9 may simply feature a reduced
diameter, in which case the inner body 13 may be omit-
ted.

Claims

1. Washing machine with a water heating arrange-
ment of the through-flow type, comprising a conduit
in which the water is caused to circulate in a heat-
exchange relation with heating means provided in
correspondence of at least a portion of said conduit
having a pre-determined passage cross-section ar-
ea, characterized in that, substantially in corre-
spondence of said portion (12) of the conduit (9),
the same conduit has a reduced passage or flow
cross-section area, in such a manner as to cause
the flow velocity of the water therethrough to in-
crease and the deposit of dirt and limestone parti-
cles suspended in the water to be diminished.

2. Washing machine according to claim 1, character-
ized in that in said portion (12) of the conduit (9)
there is housed at least a substantially concentric
body (13) adapted to bring about said restriction in
the passage or flow cross-section area thereof.
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3.

Washing machine according to claim 2, character-
ized in that said substantially concentric body (13)
is adapted to rotate about an axis of its own (15), in
such a manner as to bring about a whirling motion
in the flow of water passing through said portion (12)
of the conduit (9).

Washing machine according to claim 3, character-
ized in that said body (13) is hinged on so as to
freely rotate about its own axis (15) and comprises
peripheral propelling fins (17) by means of which it
is caused to rotate by the water flowing through said
portion (12) of the conduit (9).
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