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Description

[0001] The present invention relates to an apparatus
for heating a working fluid circulating within a hydraulic
circuit of a washing machine, a method for manufacturing
and assembling said apparatus, and a washing machine
comprising said heating apparatus and implementing
said method.
[0002] More specifically, the inventive idea is applied
to household washing machines, in particular a dish-
washer or a laundry washing machine; in this case, the
working fluid is water taken from the main, eventually
washing agents to be added.
[0003] Every washing machine comprises a hydraulic
circuit wherein a working fluid circulates which, during at
least one operating phase of the machine, is heated by
means of suitable devices.
[0004] In order to provide an example of a hydraulic
circuit of a washing machine, the following describes a
hydraulic circuit of a dishwasher, which uses water sup-
plied from the main as a working fluid for crockery wash-
ing. Said hydraulic circuit is generally composed of:

- a supply duct for the water from the main, to which
a series of known safety and adjustment devices are
associated, such as, for example, the so-called "air
break" device, the wash water softening device, and
the anti-flooding safety device;

- a tub, where during at least one operating phase of
the dishwasher the wash water is sprayed over the
crockery under the control of suitable wash pro-
grams;

- a pit, located underneath the tub, having the function
of collecting and filtering the water both coming from
the supply duct and sprayed in the tub, after it has
circulated within the hydraulic circuit of the machine;

- a wash pump, connected to the pit, which when op-
erated, it works in order to allow the continuous cir-
culation of the water within the hydraulic circuit;

- means for heating the circulating water, which will
be described more in detail later;

- spraying means, which convey the pressurized wa-
ter onto the crockery to be washed;

- a drain circuit, wherein a drain pump, when activated,
drains away the wash water being present in the pit
by delivering it to a drain duct.

[0005] In particular, document EP1201933 relates to
a pump, especially for washing machines, comprising a
housing and a heating device for the continuous heating
of a fluid, said heating device forming a part of the side
wall of the housing.
[0006] Document DE20208545U1 discloses a house-
hold appliance comprising a liquid circuit and a pump,
which has a pump housing. Said pump housing contains
a heating element, which is provided for heating the
washing liquid and which is inserted in a cavity of said
housing.

[0007] Document EP0352499 relates to a heating de-
vice for washing and/or drying machines for laundry,
comprising a parallelepiped plate made of electrically in-
sulating material having applied to one surface thereof,
by the silk screen process or similar procedures, at least
one electrical resistor based on electrically conductive
metal powders mixed with glass frit.
[0008] Document DE19844898A1 1 discloses a heat-
ing device, in particular for domestic appliances, com-
prising at least one electric heating element and a contact
element which produces the thermal contact between
the heating element and the medium to be heated. If we
look at the technologies generally used at present for
heating working fluids in washing machines, and in par-
ticular the water circulating within the hydraulic circuit of
a dishwasher, we can substantially identify two catego-
ries of devices extensively and generally used for the
purpose:

1) Armored resistances,
2) Silk-screened resistances.

[0009] Armored resistances, which have been used
since the very start of the production of these machines,
consist of a tubular element that may be heated by Joule
effect. Said tubular element can be bent and shaped in
various ways in order to provide a length and so a heat
exchange area with water as large as possible, in order
to transmit as much caloric power as possible by direct
contact with the fluid.
[0010] Armored resistances can be directly positioned
in the wash tub close to the pit, and in such a way to be
always covered by fluid when they are in the operating
condition, i.e. during the water heating phase. In this con-
dition, these resistances have the drawback of taking up
considerable room on the tub bottom.
[0011] Another drawback is the fact that a resistance
of this type is a hot element which is potentially harmful
for a user opening the dishwasher door while the resist-
ance is still hot.
[0012] Another drawback is the fact that these resist-
ances are visible to the user when the wash tub is opened;
therefore they are aesthetically unpleasant, also be-
cause with time going by they tend to change color, giving
the user an impression of poor quality of the whole ma-
chine.
[0013] Other solutions with armored resistances imply
that these resistances are wound around a metal element
of the hydraulic circuit, e.g. a metal pipe inserted in the
circuit section downstream the wash pump. A solution of
this type has the often significant drawback of taking up
much room in the undertub area of the dishwasher, which
is generally rather crowded with components. Further-
more, because the resistance needs the presence of a
metal pipe to be wound around, said pipe must be insert-
ed into an hydraulic circuit, therefore interrupting the con-
tinuity of connections and fittings, that for the totality of
machines are normally made by plastic material ele-
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ments.
[0014] Thus, another drawback of this arrangement of
armored resistances is that it requires the interruption of
the continuity of the plastic ducts making up the normal
connections among the hydraulic parts of the circuit. A
construction complication is therefore introduced in the
hydraulic circuit, which increases the number of parts
constituting the washing machine, with consequent high-
er management and supply costs. As a consequence the
hydraulic circuit assembly times are affected becoming
inevitably longer.
[0015] Such an application also has a number of other
technical drawbacks. The metal pipes, around which the
cumbersome armored resistances are wound, are rather
big and heavy, and represent hot points not always in
direct contact with the fluid to be heated, thus reducing
the system efficiency.
[0016] It should also be underlined that the water is
heated dynamically within the pipe around which the re-
sistance is wound; therefore the liquid absorbs heat only
when, passing through that particular section of the cir-
cuit, it comes in contact with the hot pipe, and so for a
short time. Besides, there are also heat losses along the
outer surface of said pipe. Consequently, it is not possible
to transfer a high caloric power to the water.
[0017] In conclusion, the employment of armored re-
sistances wound around a metal pipe inserted in the hy-
draulic circuit of a washing machine offers a lower thermal
efficiency in respect to, for example, a system with a vis-
ible resistance located on the tub bottom. Moreover, the
presence of hot metal pipes represents a further heat
source to be suitably insulated from the plastic materials
with which said pipes are associated in the assembly,
thus presenting a technical complication from this point
of view.
[0018] The second typology of resistances used at
present in the art is that of silk-screened resistances, i.
e. formed by using a silk-screening technique directly on
a compact material, generally a metal material, being
said resistances appropriately insulated electrically from
said material. Silk-screened resistances are in general
applied externally to metal pipes inserted in the hydraulic
circuit, as an alternative to the above-described armored
resistances.
[0019] Compared to armored resistances, silk-
screened resistances have definitely smaller external di-
mensions. Said pipes are usually inserted in the fittings
located in the undertub area of the washing machine, but
other alternative solutions are also known which have,
for example, pipes with very long silk-screened resist-
ances mounted on the hydraulic duct section supplying
water from the wash pump to the upper sprayer.
[0020] Silk-screened resistances, cited in the above
applications, have however the same drawbacks as ar-
mored resistances in terms of manufacturing complexity
and low wash water heating efficiency, which are sub-
stantially due to the dynamic-type heating of the water
circulating within the circuit.

[0021] Furthermore, such resistances require higher
production costs than the classic solution with armored
resistances, being said costs only partially justified and
justifiable by lower weights and smaller overall dimen-
sions.
[0022] The main aim of the present invention is to solve
the above-mentioned problems by providing a washing
machine, in particular a dishwasher, comprising an ap-
paratus for heating a working fluid circulating within said
machine, as well as an improved method for manufac-
turing and assembling said apparatus in the same ma-
chine of improved typology.
[0023] A further aim of the present invention is to pro-
vide a washing machine comprising an apparatus for
heating a working fluid having improved characteristics.
[0024] In this frame, an aim of this invention is to pro-
vide an efficient and safe heating of the working fluid for
a user, e.g. a child, who inexpertly opens the washing
machine when the resistance is still hot and therefore
potentially harmful.
[0025] A further aim is to keep the number of compo-
nents of the washing machine hydraulic circuit as low as
possible, thereby simplifying and economizing on the as-
sembly operations on the production line and on the sup-
ply and management of the various components.
[0026] Another aim of the present invention is to pro-
vide an apparatus for heating a fluid, or wash water, being
as small as possible, in order to obtain an optimum ex-
ploitation of the washing machine volume, both within
and without the wash tub.
[0027] A further aim is to implement means for heating
wash water, or a working fluid for a generic washing ma-
chine, which integrates the functions of a number of com-
ponents of the washing machine, in order to attain the
utmost rationalization and economization of resources.
[0028] In order to achieve such aims, it is the object of
the present invention a dishwasher, a method for man-
ufacturing and assembling a dishwasher and an appa-
ratus for heating a working fluid circulating within a hy-
draulic circuit of a dishwasher incorporating the features
of the annexed claims, which form an integral part of the
present description. Further objects, features and advan-
tages of the present invention will become apparent from
the following description of a preferred embodiment
thereof and from the annexed drawings, which are sup-
plied by way of non-limiting example, wherein:

- Fig. 1 shows a perspective view of the tub bottom of
a dishwasher including a wash water heating appa-
ratus according to the invention;

- Fig. 2 shows a different sectional perspective view
of a detail of the tub bottom illustrated in Fig. 1;

- Fig. 3 shows a perspective view of a detail of the tub
bottom illustrated in Fig. 1.

[0029] All listed illustrations show a heating apparatus
A applied to a dishwasher, indicated as a whole with 1
and not represented in its entirety for simplicity’s sake,
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whose working fluid is water supplied from the main to
which the machine 1 is connected; washing agents may
also be added to said water.
[0030] Fig. 1 shows a perspective view of a tub bottom
2 of the dishwasher 1, on the underside of which a pit
can be discerned, indicated as a whole with reference
number 3, the bottom of which incorporates the heating
apparatus A. Also on the bottom and in fluid connection
with the inside, the pit 3 has two branches. The first
branch, indicated with 3A, is in fluid connection with the
suction side of a drain pump 4 of the machine 1, in order
to drain away the water from the hydraulic circuit to the
outside; the second branch, not shown in the illustration,
is in connection with the suction side of a wash pump of
the same machine 1.
[0031] The wash pump outlet is connected, in a known
way not detailed here for simplicity’s sake, to a first
sprayer 6 and a further branch 7, which delivers the wash
water to a second sprayer, not detailed here as well
for simplicity’s sake.
[0032] The remaining hydraulic circuit of the dishwash-
er 1 is not illustrated, being widely known in the art. Be-
sides, the hydraulic circuit has already been described
in the introductory section of the present description.
[0033] The figure also shows, underneath the tub bot-
tom 2, a water collecting concave surface 8 terminating
in the pit 3, which surface conveys the water contained
in the tub toward a hole 9 located centrally with respect
to said pit 3.
[0034] Fig. 2 shows a perspective view of the pit 3 of
the tub bottom 2, wherein said pit is sectioned with re-
spect to a longitudinal intermediate plane crossing the
tub bottom 2. A filtering element 10 is vertically arranged,
centered in the pit 3, starting from the hole 9 being present
in the surface 8 of the tub bottom 2. The outer surface of
the filtering element 10 is extensively holed so as to cre-
ate a wide mesh, for the purpose of collecting and filtering
crockery residues having large dimensions.
[0035] Outside the filtering element 10 there is a
swiveling filter 11, having a substantially cylindrical shape
and being tight against both the surface 8 and a horizontal
plane 12. Said plane 12 divides the pit 3 internally into
two areas, i.e. an upper area 3S and a lower area 31,
the latter having the function of collecting the filtered wa-
ter. The swiveling filter 11, having a fine mesh for provid-
ing an accurate filtration of the deposits contained in the
collected water, allows the water being present in the
filtering element 10 to pass into the annular sector 3SA,
which is outside the upper area 3S of the pit 3, and from
there to flow down by gravity into the lower area 31
through the passages 12P being present in the horizontal
plane 12 of the pit 3.
[0036] On the bottom of the pit 3, and more in particular
in the lower area 31, there is the heating apparatus A,
illustrated in detail in Fig. 3. It comprises a disk-shaped
element or disk 20 being substantially centered with re-
spect to the pit 3. The disk 20 has a thermal exchange
surface 20S located on its side 20B, hereafter called "sec-

ond side".
[0037] Said disk 20 represents, in particular through
its thermal exchange surface 20S, the interface between
the wash water, collected in the lower area 31 of the pit
3, and the heating apparatus A. It tends to have such a
shape and an extension as to occupy substantially the
entire bottom surface of the pit 3 of the dishwasher 1, in
order to maximize the heat exchange area and thus in-
crease the caloric power that the apparatus A is capable
to exchange through the surface 20S.
[0038] The above disk-shaped element 20 may how-
ever have any other shape, in so far as the size and
functionality of the heating apparatus A allow.
[0039] The particular shape of the disk-shaped ele-
ment 20 has been chosen to maximize the thermal ex-
change area in contact with the water, which is in contact
with the disk-shaped element 20 when the apparatus A
is in the operating position, and compatibly with the ne-
cessity of having:

- a consolidated shape of the pit 3 of the dishwasher
1, in order to obtain savings in the production proc-
esses for the pit 3 including the heating apparatus A
being the object of the present invention;

- an arrangement of the same element 20 on the bot-
tom of the pit 3, where wash water is always present
during the operation of the dishwasher;

- a geometry of the disk-shaped element 20 which is
simple, economical to produce and easy to adapt to
the part of the hydraulic circuit of the dishwasher 1
it is inserted into, and specifically the pit 3.

[0040] The need of arranging the disk 20 of the heating
apparatus A on the bottom of the pit 3 is due to the par-
ticular conditions and characteristics of the wash water
in such a position:

- the water mass in the pit is larger than that being
present in any other point of the entire hydraulic cir-
cuit of the dishwasher;

- wash water is always present in the pit, and is in
static condition when the wash pump is off, with the
consequent advantage of the possibility of applying
high caloric power, thus obtaining a quick and uni-
form heating of the large water mass being present
in the pit;

- when the wash pump is on, the whirling motion of
the water within the pit facilitates the thermal ex-
change among the various fluid layers of the water
mass, thus helping achieve a uniform and effective
heating of said water mass.

[0041] The heating apparatus A is incorporated within
the bottom of the lower area 31 of the pit 3; this feature
is well illustrated in Fig. 2. The above assembly, which
is preferably obtained on manufacturing the part forming
the pit 3, is accomplished through a process for co-mold-
ing the heating apparatus A within said pit 3; at the end
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of this process, the heating apparatus A is buried in a
polymeric matrix or in general in a matrix made of a plastic
material, in particular polypropylene or polycarbonate
with reinforcement matrixes.
[0042] During the co-molding process, the heating ap-
paratus A is put into one of the two half-shells making up
the mold for the pit 3, being so positioned that the follow-
ing injection of the plastic material forming the housing
of the pit 3 leaves a whole side of the disk 20 exposed.
With particular reference to Figs. 2 and 3, the injection
of the material leaves the second side 20B exposed, spe-
cifically the heating surface 20S of said disk 20, i.e. the
side opposite to that where the electric resistances 22
are located, as described below. The remaining parts of
the heating apparatus A stay buried in the plastic matrix
forming the pit 3.
[0043] The cited method for co-molding materials of
various types with plastic materials forming a particular
element, is well known in the art and will not be detailed
any further for simplicity’s sake. Notoriously, co-molding
advantageously allows to obtain accurate couplings be-
tween the co-molded elements, at the same time saving
resources during the assembly process in comparison
with other known techniques.
[0044] Fig. 3 shows a perspective view of the heating
apparatus A, which is buried in the mold and therefore
in the plastic matrix forming the pit 3 of the dishwasher
1. In this illustration, the disk 20 of the heating apparatus
A is shown upside down with respect to the orientation
of the disk 20 in Fig.2.
[0045] It has a first side 20A facing up, being opposite
to the second side 20B from which the thermal exchange
surface 20S is obtained, i.e. the surface that, in the op-
erating condition, is to come in contact with the wash
water to be heated in the pit 3.
[0046] On the disk 20 an insulating element 21 is ap-
plied, which is made up of various layers of insulating or
dielectric material printed or silk-screened on the same
disk 20. The electric resistances 22 are in turn silk-
screened on said insulating element 21, according to a
method known in the art, for generating heat by Joule
effect. In the configuration shown in Fig. 3, said silk-
screened resistances 22 have a circular ring shape and
cover most of the outer surface of the first side 20A. The
ends of these rings making up the resistances 22 are
connected to the respective ends of a pair of terminals
23, and therefore each terminal is in electric connection
with one end of all the circular sectors making up the silk-
screened resistances 22, thus ensuring a flow of elec-
tricity. Said electric connection is provided through chan-
nels made of conductive material obtained inside or out-
side the layers making up the insulating element 21, al-
ways ensuring their electric insulation from the disk 20.
The above electrically conductive channels, also conven-
iently manufactured through printing or silk-screening,
are not shown in Fig. 3 for simplicity’s sake.
[0047] By means of a suitable connector, in the oper-
ating condition of the washing machine 1 a potential dif-

ference is applied to said pair of terminals 23, enabling
the circulation of electric current within the resistances
22, thereby heating them.
[0048] Being the resistances 22 silk-screened on the
outer side of the insulating element 21, and therefore on
the side opposite to the second side 20B of the disk 20,
there is no electric contact between them and the disk
20. The silk-screened resistances 22 are then appropri-
ately covered externally with another electrically and
thermally insulating material, in order to avoid the dissi-
pation of electricity and heat to the outside, thereby al-
lowing the heat to be directed toward the second side
20B of the disk 20 and therefore to the wash water
through the interface surface 20S.
[0049] The pair of terminals 23, in the condition shown
in Fig. 2, with the apparatus A joined to the pit 3, conven-
iently protrudes under the pit 3 into a suitable seat 3C.
Clearly, the realization of said seat 3C is taken into ac-
count when co-molding the heating apparatus A in the
pit 3.
[0050] This allows an operator, during the assembly
phase of the dishwasher 1, to connect to the pair of ter-
minals 23 a suitable connector which in turn is connected
to the electric supply of the washing machine 1. Said
electric supply, driven by a control logic, during the wash
water heating phase commands the application of a suit-
able potential difference to the terminals 23 and therefore
to the silk-screened resistances 22 for a time calculated
and programmed in the control unit that manages the
system.
[0051] With reference to Fig. 3, the resistances 22 ob-
tained by silk-screening are distributed on the first side
20A of the disk 20, so as to occupy substantially most of
the available surface of the same face 20A, thereby max-
imizing the caloric power to be transmitted to the water.
In the assembled condition of the apparatus A co-molded
in the pit 3, the resistances 22 are positioned, as regards
the part not touching the first side 20A of the disk 20,
completely buried in the matrix being the material of the
pit 3. Said resistances 22 are completely insulated elec-
trically beforehand, e.g. by applying a film of an electri-
cally insulating material over them; any dispersion of
electricity is thus avoided when an electric potential dif-
ference is applied to the terminals 23.
[0052] The disk 20 of the heating apparatus A has a
protruding part 20L from the disk 20 itself, to facilitate its
correct positioning during the co-molding operation with-
in the pit 3.
[0053] Typically the disk 20 is made of stainless steel;
some variants employ quartz glass and/or ceramic ma-
terials. Such materials have better characteristics in
terms of weight and electric insulation from the water in
contact with the surface 20S of the second side 20B when
the apparatus A is in the operating condition.
[0054] The operation of the heating apparatus A insert-
ed in a washing machine 1, in this particular case a dish-
washer, as well as the method for heating the water cir-
culating within the hydraulic circuit of such a machine are
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described below.
[0055] When a logic control of a management and
check system of the washing machine 1, in particular a
dishwasher, is programmed to start a wash water heating
phase, a potential difference suitable for causing the cir-
culation of electric current within the silk-screened resist-
ances 22 is applied to the terminals 23, through known
connector means not represented here for simplicity’s
sake, thereby heating said resistances. It should be re-
membered that the resistances 22, as described, are in-
sulated only electrically, not thermally, from the disk 20
of the heating apparatus A through the insulating element
21, and therefore heat the entire disk 20. The thermal
flow is then transferred to the wash water in contact with
the thermal exchange surface 20S. This process lasts
the time necessary to implement the wash fluid heating
phase, and takes place according to the instructions pro-
grammed in the control logic of the management and
control system of the machine 1.
[0056] It must be highlighted that the heating apparatus
A, which is the object of the present invention, is designed
and made in such a way as to be completely integrated,
and so produced as one unit, with an element of the hy-
draulic circuit of the washing machine 1, in this specific
case the pit 3 of a dishwasher.
[0057] This gives the evident advantage of simplifying
the operations needed for assembling the apparatus A
into the washing machine 1, being such operations car-
ried out during the co-molding process. The assembler’s
only task is to connect a specific connector, being con-
nected to the control and management system of the
machine 1, to the terminals 23 of the heating apparatus
A. It follows that the washing machine assembly process
is faster and simpler, with the possibility of increasing the
units manufactured along the same production line and
of decreasing the risk of assembly errors.
[0058] The characteristics of the apparatus for heating
a working fluid circulating within a washing machine, of
the method for manufacturing and assembling said ap-
paratus, and of the washing machine incorporating said
apparatus and implementing said method, as well as their
advantages, are apparent from the above description.
[0059] An advantage is represented by an appreciable
simplification of the supply and management activities
related to the parts making up the washing machine, the
latter being less complex than the known solutions, there-
by improving the management of the industrial process-
es.
[0060] A further advantage is the reduction of the time
needed to assembly the heating apparatus into the wash-
ing machine, said operation being simpler, with a conse-
quent reduction of the risk of assembly errors by the op-
erator.
[0061] A further advantage lies in the fact that the
above improvements are implemented by obtaining an
excellent ability of heating the mass of water circulating
within the hydraulic circuit, as well as by using a known
and reliable technology which however has found no ap-

plications so far in this field and for the purposes of the
present invention.
[0062] In conclusion, the inventive idea of the present
Patent substantially consists in applying the co-molding
technique to working fluid heating apparatuses inserted
within the plastic material of the pit of a dishwasher. The
heating devices substantially consist of resistive ele-
ments being electrically insulated in respect to a plane
of a thermally conductive element suitable for transmit-
ting heat to the working fluid being present in the pit.
[0063] Advantageously, the resistive elements may be
silk-screened, after having been appropriately insulated
electrically, onto a side of said thermally conductive and
electrically insulated element, which side clearly must
not be in contact with the working fluid.
[0064] Furthermore, in order to avoid heat dispersions
outside the working fluid and to let the heat propagate
quickly and effectively within the same fluid, preferably
the heating devices are co-molded with a pit of the dish-
washer, where a big water mass is constantly present
and in continuous contact with the heat transmitting sur-
face, being said water mass preferably subjected to a
slightly whirling motion. Thus the caloric power applied
may be very high, thereby promoting a reduction of the
water heating times. Advantageously, therefore, the
propagation of heat takes place not only by conduction
among the layers of the working fluid, i.e. natural con-
vection, but also by forced convection, thereby improving
the transmission and distribution of caloric power within
the working fluid. It follows that efficient washings can be
performed in less time.
[0065] It is clear that many changes are possible for
the man skilled in the art to the dishwasher and to the
method for manufacturing and assembling a dishwasher
and an apparatus for heating a working fluid circulating
within a hydraulic circuit of a dishwasher described herein
by way of example; likewise, it is also clear that in the
final implementation the details illustrated may have dif-
ferent shapes or be replaced with other technically equiv-
alent elements.

Claims

1. A dishwasher (1), in particular for household use,
comprising a hydraulic circuit and an apparatus (A)
for heating a working fluid circulating within the hy-
draulic circuit, said apparatus (A) being of a type
comprising a first element (20) having a thermal ex-
change surface (20S) operationally in contact with
said working fluid during at least one heating phase
of said working fluid of said dishwasher (1),
wherein said apparatus (A) is co-molded with a pit
(3) of the hydraulic circuit of said dishwasher (1),
characterized in that said apparatus (A) comprises
a resistance (22) silk-screened on said first element
(20), for heating the same element (20), said silk-
screened resistance (22) being substantially buried
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in the material forming said pit (3) of said dishwasher
(1) when said heating apparatus (A) is co-molded to
said pit (3) of said dishwasher (1), said silk-screened
resistance (22) being on a first side (20A) of said first
element (20) of said heating apparatus (A), being
different from a second side (20B) housing said ther-
mal exchange surface (20S) operationally in contact
with said working fluid.

2. Dishwasher, according to claim 1, characterized in
that said thermal exchange surface (20S) is left sub-
stantially exposed when said heating apparatus (A)
is co-molded to said pit (3) of said dishwasher (1).

3. Dishwasher, according to claim 1 or 2, character-
ized in that said heating apparatus (A) comprises
an insulating element (21) on which the resistive ma-
terial forming said silk-screened resistance (22) is
applied, said insulating element (21) being applied
on the first element (20) and being electrically but
not thermally insulated from said first element (20).

4. Dishwasher, according to the previous claim, char-
acterized in that said insulating element (21) is
made of an electrically insulating material and is as-
sociated with a number of electrically conductive
ducts being suitable for transmitting a potential dif-
ference exclusively to the ends of said silk-screened
resistance (22) in order to heat it.

5. Dishwasher, according to one or more of the previ-
ous claims, characterized in that said heating ap-
paratus (A) is housed in a portion (31, 3S) of said pit
(3) of said dishwasher (1), with said thermal ex-
change surface (20S) facing the pit (3).

6. Dishwasher, according to the previous claim, char-
acterized in that said portion of said pit (3) of said
dishwasher (1) comprises a lower portion (31) of said
pit (3).

7. Dishwasher, according to the previous claim, char-
acterized in that said first element (20) of said ap-
paratus (A) has such a shape as to occupy substan-
tially the whole bottom of said pit (3) of said dish-
washer (1).

8. Dishwasher, according to the previous claim, char-
acterized in that said element of said heating ap-
paratus (A) comprises a disk-shaped element (20),
which is located at the bottom of said lower portion
(31) of said pit (3).

9. Dishwasher, according to claim 8, characterized in
that said disk-shaped element (20) is made of a met-
al material.

10. Dishwasher, according to claim 8, characterized in

that said disk-shaped element (20) is made of quartz
glass and/or ceramic materials.

11. Method for manufacturing and assembling an appa-
ratus (A) for heating a working fluid circulating within
a hydraulic circuit of a dishwasher (1), in particular
for household use, comprising the operation of as-
sociating said heating apparatus (A) with a pit (3) of
said hydraulic circuit of said dishwasher (1), so that
at least a first element (20) of said heating apparatus
(A) is operationally in contact with said working fluid
through its thermal exchange surface (20S) at least
during the implementation of one heating phase of
said dishwasher (1),
wherein said method comprises a process for co-
molding said heating apparatus (A) into the pit (3) of
said hydraulic circuit of said dishwasher (1), char-
acterized by said heating apparatus (A) being man-
ufactured by using a silk-screening process for ap-
plying a resistive material onto at least one portion
(21) of said first element (20) of said heating appa-
ratus (A), in particular said silk-screened resistive
material forming a resistance (22) suitable for gen-
erating heat to be transmitted to said element (20)
being operationally in contact with said working fluid
through one of its surfaces (20S), said heating ap-
paratus being preassembled before being posi-
tioned into the molds for the actuation of the co-mold-
ing process, said silk-screened resistance (22) being
substantially buried in the material forming said pit
(3) of said dishwasher (1) when said heating appa-
ratus (A) is co-molded to said pit (3) of said dish-
washer (1) and said silk-screened resistance (22)
being on a first side (20A) of said first element (20)
of said heating apparatus (A), being different from a
second side (20B) housing said thermal exchange
surface (20S) operationally in contact with said work-
ing fluid.

12. Method, according to the previous claim, character-
ized in that said co-molding process comprises the
step of leaving said thermal exchange surface (20S)
substantially exposed when said heating apparatus
(A) is co-molded to said pit (3) of said dishwasher (1).

13. Method, according to the previous claim, character-
ized in that said co-molding process comprises the
insertion of said heating apparatus (A) in association
with a plastic matrix characterizing at least part of
said pit (3).

14. Method, according to claims 11 to 13, characterized
in that said process for co-molding said heating ap-
paratus (A) into said component (3) of said dish-
washer (1) is carried out in such a way that said heat-
ing apparatus (A) forms one unit together with said
pit (3), i.e. said heating apparatus (A) is fitted in the
dishwasher (1) simultaneously with said pit (3).
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15. Method, according to claim 11, characterized in
that said silk-screening process comprises the ap-
plication of the resistive material onto an insulating
element (21) being electrically but not thermally in-
sulated with respect to said first element (20) of said
heating apparatus (A).

16. Method, according to the previous claim, character-
ized in that said silk-screening process comprises
the association of said insulating element (21) with
a first side (20A) of said first element (20), different
from a second side (20B) where said thermal ex-
change surface (20S) is obtained.

17. Method, according to one or more of the previous
claims from 11 to 16, characterized in that said
process for co-molding said heating apparatus (A)
into said dishwasher (1) is implemented when said
pit (3) being a part of the hydraulic circuit of said
dishwasher (1) is manufactured, in particular so that
said pit (3) is substantially ready for being fitted along
a production line of said dishwasher (1).

18. Method, according to one or more of the previous
claims from 11 to 17, characterized in that said
process for co-molding said heating apparatus (A)
is carried out within said pit (3) of the hydraulic circuit
of said dishwasher (1), said pit (3) being located at
a point of said hydraulic circuit where said working
fluid is operationally present in a large quantity
and/or subjected to a whirling motion.

19. Method, according to claim 11, characterized in
that during said co-molding process, said heating
apparatus (A) is associated with a lower area (31)
of said pit (3) of said dishwasher (1).

20. Method, according to the previous claim, character-
ized in that during said co-molding process, said
heating apparatus (A) is associated with the bottom
of said lower area (31) of said pit (3).

21. Method for manufacturing and assembling a dish-
washer (1) comprising a method according to one or
more of claims from 11 to 20.

Patentansprüche

1. Geschirrspüler (1), insbesondere für den Haushalts-
gebrauch, umfassend einen Hydraulikkreislauf und
eine Einrichtung (A) zum Aufheizen einer Arbeits-
flüssigkeit, welche in dem Hydraulikkreislauf zirku-
liert, wobei die Einrichtung (A) eine erstes Element
(20) umfasst, welches eine Wärmetauscheroberflä-
che (20S) aufweist, welche während mindestens ei-
ner Aufheizphase der Arbeitsflüssigkeit bei Betrieb
in Kontakt mit der Arbeitsflüssigkeit des Geschirr-

spülers (1) steht, wobei
die Einrichtung (A) mit dem Sumpf (3) des Hydrau-
likkreislaufs des Geschirrspülers (1) geformt ist, da-
durch gekennzeichnet, dass
die Einrichtung (A) einen Widerstand (22), welcher
auf einem ersten Element (20) durch Siebdruck auf-
gebracht ist, zum Aufheizen des Elements (20) um-
fasst,
der Siebdruck-Widerstand (22) im Wesentlichen in
dem Material eingebettet ist, welches den Sumpf (3)
des Geschirrspülers (1) bildet, wenn die Heizeinrich-
tung (A) in dem Sumpf (3) des Geschirrspülers (1)
geformt wird,
der Siebdruck-Widerstand (22) sich auf einer ersten
Seite (20A) des ersten Elements (20) der Heizein-
richtung (A) befindet, die unterschiedlich zu einer
zweiten Seite (20B) ist, in der die Wärmetauscher-
oberfläche (20S) untergebracht ist, die bei Betrieb
in Kontakt mit der Arbeitsflüssigkeit steht.

2. Geschirrspüler gemäß Anspruch 1, dadurch ge-
kennzeichnet, dass die Wärmetauscheroberfläche
(20S) im Wesentlichen offen gelassen wird, wenn
die Heizeinrichtung (A) in dem Sumpf (3) des Ge-
schirrspülers (1) geformt wird.

3. Geschirrspüler (1) gemäß Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Heizeinrichtung
(A) ein Isolationselement (21) umfasst, auf welches
das Widerstandsmaterial, welches den Siebdruck-
Widerstand bildet, aufgebracht ist, wobei das Isola-
tionselement (21) auf einem erstem Element (20)
aufgebracht ist, und von dem ersten Element (20)
elektrisch aber nicht thermisch isoliert ist.

4. Geschirrspüler gemäß dem vorstehenden An-
spruch, dadurch gekennzeichnet, dass das Isola-
tionselement (21) aus einem elektrisch isolierenden
Material gebildet ist und mit einer Vielzahl von elek-
trisch leitfähigen Kanälen verbunden ist, welche da-
zu geeignet sind eine Potentialdifferenz
ausschließlich auf die Enden des Siebdruck-Wider-
stands (22) zu übertragen, um diesen aufzuheizen.

5. Geschirrspüler gemäß einem oder mehreren der
vorstehenden Ansprüche, dadurch gekennzeich-
net, dass die Heizeinrichtung (A) in einem Teil (3I,
3S) des Sumpfes (3) des Geschirrspülers (1) unter-
gebracht ist, wobei die Wärmetauscheroberfläche
(20S) dem Sumpf (3) zugewandt ist.

6. Geschirrspüler gemäß dem vorstehenden An-
spruch, dadurch gekennzeichnet, dass der Teil
des Sumpfes (3) des Geschirrspülers (1) einen un-
teren Teil (3I) des Sumpfes (3) umfasst.

7. Geschirrspüler gemäß dem vorstehenden An-
spruch, dadurch gekennzeichnet, dass das erste
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Element (20) der Einrichtung (A) eine Form aufweist,
derart, dass im Wesentlichen der gesamte Boden
des Sumpfes (3) des Geschirrspülers (1) aufgenom-
men werden kann.

8. Geschirrspüler gemäß dem vorstehenden An-
spruch, dadurch gekennzeichnet, dass das Ele-
ment der Heizeinrichtung (A) ein scheibenförmiges
Element (20) umfasst, welches am Boden des unte-
ren Teils (3I) des Sumpfes (3) angeordnet ist.

9. Geschirrspüler gemäß Anspruch 8, dadurch ge-
kennzeichnet, dass das scheibenförmige Element
(20) aus einem Metallmaterial gebildet ist.

10. Geschirrspüler gemäß Anspruch 8, dadurch ge-
kennzeichnet, dass das scheibenförmige Element
(20) aus Quarzglas und/oder einem Keramikmaterial
gebildet ist.

11. Verfahren zum Herstellen und Montieren einer Ein-
richtung (A) zum Heizen einer Arbeitsflüssigkeit,
welche in einem Hydraulikkreislauf eines Geschirr-
spülers (1), insbesondere für den Haushaltsge-
brauch, zirkuliert, umfassend den Schritt des Ver-
bindens der Einrichtung (A) mit einem Sumpf (3) des
Hydraulikkreislaufs des Geschirrspülers (1), sodass
mindestens ein erstes Element (20) der Heizeinrich-
tung (A) zumindest während der Durchführung einer
Heizphase des Geschirrspülers (1) in Kontakt mit
der Arbeitsflüssigkeit durch seine Wärmetauscher-
oberfläche (20S) steht, wobei
das Verfahren einen Prozess zum Einbringen der
Heizeinrichtung (A) in den Sumpf (3) des Hydraulik-
kreislaufs des Geschirrspülers (1) umfasst, dadurch
gekennzeichnet, dass die Heizeinrichtung (A)
durch einen Siebdruck-Prozess zum Aufbringen von
Widerstandsmaterial auf mindestens einen Teil (21)
des ersten Elements (20) der Heizeinrichtung (A)
hergestellt wird, insbesondere bildet das Siebdruck-
Widerstandsmaterial einen Widerstand (22) der ge-
eignet ist, Wärme zu erzeugen, die auf das Element
(20) übertragen wird, welches über eine seiner Ober-
flächen (20S) bei Betrieb in Kontakt mit dem Arbeits-
medium steht, wobei die Heizeinrichtung vor dem
Einbringen in die Form für die Durchführung des
Formprozesses vormontiert wird, wobei der Sieb-
druck-Widerstand (22) im Wesentlichen in das Ma-
terial eingebettet ist, das den Sumpf (3) des Ge-
schirrspülers (1) bildet, wenn die Heizeinrichtung (A)
in dem Sumpf (3) des Geschirrspülers (1) geformt
wird und der Siebdruck-Widerstand (22) sich auf ei-
ner ersten Seite (20A) des ersten Elements (20) der
Heizeinrichtung (A) befindet, welche unterschiedlich
zu einer zweiten Seite (20B) ist, in welcher die Wär-
metauscheroberfläche (20S) untergebracht ist, die
bei Betrieb in Kontakt mit der Arbeitsflüssigkeit steht.

12. Verfahren gemäß dem vorstehenden Anspruch, da-
durch gekennzeichnet, dass der Formprozess den
Schritt umfasst, bei dem die Wärmetauscheroberflä-
che (20S) im Wesentlichen offen bleibt, wenn die
Heizeinrichtung (A) in den Sumpf (3) des Geschirr-
spülers (1) geformt wird.

13. Verfahren gemäß dem vorstehenden Anspruch, da-
durch gekennzeichnet, dass der Formprozess das
Einbringen der Heizeinrichtung (A) in Verbindung mit
einer Kunststoffmatrix umfasst, welche zumindest
einen Teil des Sumpfes (3) kennzeichnet.

14. Verfahren gemäß einem der Ansprüche 11 bis 13,
dadurch gekennzeichnet, dass das Verfahren
zum Formen der Heizeinrichtung (A) in die Kompo-
nente (3) des Geschirrspülers (1) derart ausgeführt
wird, dass die Heizeinrichtung (A) zusammen mit
dem Sumpf (3) eine Einheit bildet, das heißt, dass
die Heizeinrichtung (A) gleichzeitig mit dem Sumpf
(3) in den Geschirrspüler (1) eingepasst wird.

15. Verfahren gemäß Anspruch 11, dadurch gekenn-
zeichnet, dass der Siebdruck-Prozess das Aufbrin-
gen des Widerstandsmaterials auf ein Isolationsele-
ment (21) umfasst, welches in Bezug auf das erste
Element (20) der Heizeinrichtung (A) elektrisch aber
nicht thermisch isoliert ist.

16. Verfahren gemäß dem vorstehenden Anspruch, da-
durch gekennzeichnet, dass der Siebdruck-Pro-
zess das Aufbringen des Isolationselements (21) auf
eine erste Seite (20A) des ersten Elements (20) um-
fasst, welche unterschiedlich zu der zweiten Seite
(20B) ist, an der die Wärmetauscheroberfläche ge-
bildet ist.

17. Verfahren gemäß einem oder mehreren der Ansprü-
che 11 bis 16, dadurch gekennzeichnet, dass der
Prozess des Formens der Heizeinrichtung (A) in dem
Geschirrspüler (1) durchgeführt wird, wenn der
Sumpf (3) als Teil des Hydraulikkreislaufs des Ge-
schirrspülers (1) hergestellt wird, insbesondere so,
dass der Sumpf (3) im Wesentlichen bereit ist, im
Rahmen einer Produktionslinie des Geschirrspülers
(1) eingepasst zu werden.

18. Verfahren gemäß einem oder mehreren der Ansprü-
che 11 bis 17, dadurch gekennzeichnet, dass der
Formprozess für die Heizeinrichtung (A) innerhalb
des Sumpfs (3) des Hydraulikkreislaufs des Ge-
schirrspülers (1) durchgeführt wird, wobei sich der
Sumpf (3) an einem Punkt des Hydraulikkreislaufs
befindet, an dem die Arbeitsflüssigkeit bei Betrieb in
großen Mengen vorhanden ist und/oder einer Wir-
belbewegung ausgesetzt ist.

19. Verfahren gemäß Anspruch 11, dadurch gekenn-
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zeichnet, dass während des Formprozesses, die
Heizeinrichtung (A) mit einem unteren Bereich (3I)
des Sumpfes (3) des Geschirrspülers (1) in Verbin-
dung gebracht wird.

20. Verfahren gemäß dem vorstehenden Anspruch, da-
durch gekennzeichnet, dass während des Form-
prozesses die Heizeinrichtung (A) in Verbindung mit
dem Boden des unteren Bereichs (3I) des Sumpfes
(3) gebracht wird.

21. Verfahren zum Herstellen und Montieren eines Ge-
schirrspülers (1), umfassend ein Verfahren gemäß
einem oder mehreren der Ansprüche 11 bis 20.

Revendications

1. Lave-vaisselle (1) en particulier pour une utilisation
ménagère, comprenant un circuit hydraulique et un
appareil (A) destiné à chauffer un fluide de travail
circulant au sein du circuit hydraulique, ledit appareil
(A) étant d’un type comprenant un premier élément
(20) ayant une surface d’échange thermique (20S)
opérationnellement en contact avec ledit fluide de
travail pendant au moins une phase de chauffage
dudit fluide de travail dudit lave-vaisselle (1),
dans lequel
ledit appareil (A) est comoulé avec un puits (3) du
circuit hydraulique dudit lave-vaisselle (1), caracté-
risé en ce que ledit appareil (A) comprend une ré-
sistance (22) sérigraphiée sur ledit premier élément
(20), destinée à chauffer le même élément (20), la-
dite résistance sérigraphiée (22) étant sensiblement
noyée dans le matériau formant ledit puits (3) dudit
lave-vaisselle (1) lorsque ledit appareil de chauffage
(A) est comoulé avec ledit puits (3) dudit lave-vais-
selle (1), ladite résistance sérigraphiée (22) étant sur
un premier côté (20A) dudit premier élément (20)
dudit appareil de chauffage (A), qui est différent d’un
second côté (20B) logeant ladite surface d’échange
thermique (20S) opérationnellement en contact avec
ledit fluide de travail.

2. Lave-vaisselle selon la revendication 1, caractérisé
en ce que ladite surface d’échange thermique (20S)
est laissée sensiblement exposée lorsque ledit ap-
pareil de chauffage (A) est comoulé avec ledit puits
(3) dudit lave-vaisselle (1).

3. Lave-vaisselle selon la revendication 1 ou 2, carac-
térisé en ce que ledit appareil de chauffage (A) com-
prend un élément isolant (21) sur lequel le matériau
résistif formant ladite résistance sérigraphiée (22)
est appliqué, ledit élément isolant (21) étant appliqué
sur le premier élément (20) et étant électriquement
mais non thermiquement isolé dudit premier élément
(20).

4. Lave-vaisselle selon la revendication précédente,
caractérisé en ce que ledit élément isolant (21) est
constitué d’un matériau électriquement isolant et est
associé à un certain nombre de conduits électrique-
ment conducteurs appropriés pour transmettre une
différence de potentiel exclusivement aux extrémités
de ladite résistance sérigraphiée (22) afin de la
chauffer.

5. Lave-vaisselle selon une ou plusieurs des revendi-
cations précédentes, caractérisé en ce que ledit
appareil de chauffage (A) est logé dans une portion
(31, 3S) dudit puits (3) dudit lave-vaisselle (1), avec
ladite surface d’échange thermique (20S) en regard
du puits (3).

6. Lave-vaisselle selon la revendication précédente,
caractérisé en ce que ladite portion dudit puits (3)
dudit lave-vaisselle (1) comprend une portion infé-
rieure (31) dudit puits (3).

7. Lave-vaisselle selon la revendication précédente,
caractérisé en ce que ledit premier élément (20)
dudit appareil (A) a une forme telle à occuper sen-
siblement l’intégralité du fond dudit puits (3) dudit
lave-vaisselle (1).

8. Lave-vaisselle selon la revendication précédente,
caractérisé en ce que ledit élément dudit appareil
de chauffage (A) comprend un élément en forme de
disque (20), qui est situé au fond de ladite portion
inférieure (31) dudit puits (3).

9. Lave-vaisselle selon la revendication 8, caractérisé
en ce que ledit élément en forme de disque (20) est
constitué d’un matériau de métal.

10. Lave-vaisselle selon la revendication 8, caractérisé
en ce que ledit élément en forme de disque (20) est
constitué de verre de quartz et/ou de matériaux cé-
ramiques.

11. Procédé de fabrication et d’assemblage d’un appa-
reil (A) destiné à chauffer un fluide de travail circulant
au sein d’un circuit hydraulique d’un lave-vaisselle
(1), en particulier pour une utilisation ménagère,
comprenant l’opération d’association dudit appareil
de chauffage (A) avec un puits (3) dudit circuit hy-
draulique dudit lave-vaisselle (1), de sorte qu’au
moins un premier élément (20) dudit appareil de
chauffage (A) soit opérationnellement en contact
avec ledit fluide de travail par le biais de sa surface
d’échange thermique (20S) au moins pendant la mi-
se en oeuvre d’une phase de chauffage dudit lave-
vaisselle (1),
dans lequel ledit procédé comprend un processus
de comoulage dudit appareil de chauffage (A) dans
le puits (3) dudit circuit hydraulique dudit lave-vais-
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selle (1), caractérisé en ce que ledit appareil (A)
est fabriqué par l’utilisation d’un processus de séri-
graphie destiné à appliquer un matériau résistif sur
au moins une portion (21) dudit premier élément (20)
dudit appareil de chauffage (A), en particulier ledit
matériau résistif sérigraphié formant une résistance
(22) appropriée pour générer de la chaleur à trans-
mettre audit élément (20) qui est opérationnellement
en contact avec ledit fluide de travail par le biais de
l’une de ses surface (20S), ledit appareil de chauf-
fage étant préassemblé avant d’être positionné dans
les moules pour l’actionnement du processus de co-
moulage, ladite résistance sérigraphiée (22) étant
sensiblement noyée dans le matériau formant ledit
puits (3) dudit lave-vaisselle (1) lorsque ledit appareil
de chauffage (A) est comoulé avec ledit puits (3)
dudit lave-vaisselle (1) et ladite résistance sérigra-
phiée (22) étant sur un premier côté (20A) dudit pre-
mier élément (20) dudit appareil de chauffage (A),
qui est différent d’un second côté (20B) logeant ladite
surface d’échange thermique (20S) opérationnelle-
ment en contact avec ledit fluide de travail.

12. Procédé selon la revendication précédente, carac-
térisé en ce que ledit processus de comoulage com-
prend l’étape consistant à laisser ladite surface
d’échange thermique (20S) sensiblement exposée
lorsque ledit appareil de chauffage (A) est comoulé
avec ledit puits (3) dudit lave-vaisselle (1).

13. Procédé selon la revendication précédente, carac-
térisé en ce que ledit processus de comoulage com-
prend l’insertion dudit appareil de chauffage (A) en
association avec une matrice plastique caractérisant
au moins une partie dudit puits (3).

14. Procédé selon les revendications 11 à 13, caracté-
risé en ce que ledit processus de comoulage dudit
appareil de chauffage (A) dans ledit composant (3)
dudit lave-vaisselle (1) est réalisé de telle manière
que ledit appareil de chauffage (A) forme une unité
conjointement avec ledit puits (3), c’est-à-dire ledit
appareil de chauffage (A) est incorporé dans ledit
lave-vaisselle (1) simultanément avec ledit puits (3).

15. Procédé selon la revendication 11, caractérisé en
ce que ledit processus de sérigraphie comprend
l’application du matériau résistif sur un élément iso-
lant (21) qui est électriquement mais non thermique-
ment isolé par rapport audit premier élément (20)
dudit appareil de chauffage (A).

16. Procédé selon la revendication précédente, carac-
térisé en ce que ledit processus de sérigraphie com-
prend l’association dudit élément isolant (21) avec
un premier côté (20A) dudit premier élément (20),
différent d’un second côté (20B) où ladite surface
d’échange thermique (20S) est obtenue.

17. Procédé selon une ou plusieurs des revendications
précédentes 11 à 16, caractérisé en ce que ledit
processus de comoulage dudit appareil de chauffa-
ge (A) dans ledit lave-vaisselle (1) est mis en oeuvre
lorsque ledit puits (3) qui constitue une partie du cir-
cuit hydraulique dudit lave-vaisselle (1) est fabriqué,
en particulier de sorte que ledit puits (3) soit sensi-
blement prêt à être incorporé le long d’une ligne de
production dudit lave-vaisselle (1).

18. Procédé selon une ou plusieurs des revendications
précédentes 11 à 17, caractérisé en ce que ledit
processus de comoulage dudit appareil de chauffa-
ge (A) est effectué au sein dudit puits (3) du circuit
hydraulique dudit lave-vaisselle (1), ledit puits (3)
étant situé en un point dudit circuit hydraulique où
ledit fluide de travail est opérationnellement présent
en grande quantité et/ou soumis à un mouvement
de tourbillonnement.

19. Procédé selon la revendication 11, caractérisé en
ce que pendant ledit processus de comoulage, ledit
appareil de chauffage (A) est associé à une zone
inférieure (31) dudit puits (3) dudit lave-vaisselle (1).

20. Procédé selon la revendication précédente, carac-
térisé en ce que pendant ledit processus de comou-
lage, ledit appareil de chauffage (A) est associé au
fond de ladite zone inférieure (3I) dudit puits (3).

21. Procédé de fabrication et d’assemblage d’un lave-
vaisselle (1) comprenant un procédé selon une ou
plusieurs des revendications 11 à 20.
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