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(54) Dishwashing machine having a natural ventilation drying system

(57)  Adishwashing machine (1) is described, of the
type comprising a washing chamber (2) within which the
dishes are contained, contained in one or more baskets.
The dishwashing machine according to the invention is
equipped with a natural air circulation system in the
washing chamber (2), with the aims of favouring the
elimination of the steam and the drying of the dishes.
The system comprises in particular two mouths (5,10)
that place in communication the interior of the chamber

(2) with the external environment; the first mouth (10),
which functions as an entrance for the air flow (16), is
realised in the lower zone of the chamber (2), while the
second mouth (5), which functions as the exit for the air-
steam mixture, is realised in the upper zone of the cham-
ber (2). The structure of the two mouths (10,5) is realised
so as that they offer appropriate resistance to the incom-
ing and exiting flows, in such a way as to optimise the
air recirculation capacity.
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Description

The present invention relates to a dishwashing ma-
chine having a drying system, as specified in the pre-
amble of the first claim.

It is known that, upon termination of a washing cy-
cle, domestic dishwashing machines should provide a
phase for drying the dishes and for eliminating the steam
present within the washing chamber.

In the more traditional solutions, the elimination of
the steam from the chamber and the dampness from the
dishes is obtained by leaving such dishes in the ma-
chine, for a given length of time, during which the steam
is substantially eliminated due to a "condensing effect"
carried out by the walls of the chamber, and also allow-
ing that a minimum amount of the steam penetrates a
multifunction device where it can condense.

The results of this type of drying has often shown
itself to be unsatisfactory, for instance because the
steam, remaining in the chamber for a given length of
time, tends to re-condense on the dishes.

With some known dishwashing machines a dedicat-
ed fan is provided, able to cause a circulation of the air
within the washing chamber, in such a way so as to re-
alise a final forced drying phase of the dishes and pans.

Such system, which allows for obtaining better dry-
ing results compared to the more traditional technique,
does however have the drawback of requiring expen-
sive components, such as the dedicated fan and the rel-
ative control circuit; a further drawback of the mentioned
solution is that constituted by a certain bulk of the fan,
which results in being difficult to house within the slight
space available within the cabinet or door of the dish-
washing machine. The aim of the present invention is
that of overcoming the aforementioned drawbacks, by
way of indicating a dishwashing machine equipped with
a drying circuit that is of effective functionality, of simple
realisation, compact and of contained costs.

Such aims are reached according to the present in-
vention by way of a dishwashing machine incorporating
the characteristics of the annexed claims.

Further characteristics and advantages of the
present invention shall result in being clear from the fol-
lowing description and annexed drawings, supplied
purely as an explanatory and non limiting example,
wherein:

- figure 1 partially indicates, in a schematic view, the
dishwashing machine subject of the present inven-
tion;

- figure 2 schematically represents a particular of a
dishwashing machine according to the known art;

- figure 3 schematically indicates a first particular of
the dishwashing machine of figure 1;

- figure 4 schematically represents a second partic-
ular of the dishwashing machine of figure 1.

Some of the components of the dishwashing ma-
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chine subject of the present invention, that are men-
tioned in the following, have not been represented in the
figures being as that they are relatively simple and in
themselves known. With reference to figure 1, the ref-
erence number 1 indicates as a whole the structure of
the chamber of the dishwashing machine subject of the
invention; 2 indicates the actual washing chamber, the
walls of which are realised in stainless steel; the frontal
face of such chamber 2 is delimited by a door, indicated
with 3, which is constituted by an outer shell of painted
steel plate and by an inner shell or counter-door, in stain-
less steel, which faces the interior of the chamber 2.

4 indicates a multifunction device, that as with the
known art is provided to the exterior of the washing
chamber, equipped with an opening which places in
communication the interior of the chamber itself with the
interspace between the chamber and the cabinet of the
dishwashing machine.

The device 4 carries out known functions, such as
the dosage of the regenerating water or the anti-back-
flow of water to the water mains, that shall not therefore
be described in detail herein (note for example ltalian
patent N° IT-B-1.238.419). In comparison with similar
devices of the known art, the device 4 however, used
with the aims of the present invention does have some
peculiarities.

Above all the device 4 has within its upper section
a mouth 5, in communication with the interior of the
washing chamber 2.

According to the known art, a similar opening is to
be found in the lower section of the body of the multi-
function device and therefore, in substance, about half
way up of the overall height of the chamber.

As seen, on the contrary, in the dishwashing ma-
chine 1, according to the invention, the mouth 5, which
can be appropriately shielded with known techniques,
is to be found considerably moved towards the top of
the washing chamber.

With an explanatory purpose, figures 2 and 3 re-
spectively illustrate a multifunction device according to
the known art and a multifunction device according to
the present invention; in figure 2, for simplicity sake, the
same reference numbers of figure 3 are used, for indi-
cating similar elements, with the addition of the letter A.

The device according to the known art 4A of figure
2, has a hollow body, equipped with a breather type
opening 5A directed towards the interior of the chamber
of the machine; such opening has the main function of
avoiding the creation of over-pressureldepression with-
in the chamber.

The device 4A further has two outlets, one being in
its upper section, indicated with 7A; therefore, the steam
in over-pressure is able to exit the washing chamber of
the known machines, following a natural path, from bot-
tom to top, from the opening 5A to the outlet 7A, follow-
ing the path indicated by the arrows 8A.

As shall result in being clear from the following, the
opening 5A does not have in itself the effect of allowing
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the circulation of air within the chamber; as already men-
tioned, in fact, in machines of the known type, not
equipped with a circulation fan, the steam results in be-
ing practically stagnant within the washing chamber, in
as that the opening 5A does not have a "draft" effect. As
can be seen from figure 3, in the case of the present
invention, the mouth 5 is obtained in the upper part of
the body of the device 4; an aperture is also provided
towards the exterior 7, obtained in the lateral part of the
body of the device 4, being lower if compared to the
mouth 5.

In the case of the present invention, therefore, a
steam/air flow in order to transit within the body 4 has
to necessarily follow an unnatural path, from the top to-
wards the bottom; the flow entering the mouth 5 is in fact
immediately deviated to 180°, to redescend, and then
deviated once again to about 90°, to then exit from the
lateral aperture 7, as indicated by the arrow 8 in figure 3.

This has the effect of considerably slowing the flow
speed of the air/steam mixture and produces substantial
charge losses, which favours the condensation of the
steam, that takes place also due to the immediate ther-
mal jump between the temperature of the exiting steam
and that of the air present at the exterior of the chamber,
in the body 4.

Coming back to figure 1, 9 indicates a hollow body
in a plastic material, provided for placing in further com-
munication the external environment with the interior of
the chamber 2; said body 9, visible in detail in figure 4,
has a breathing mouth 10 of the air present in the inter-
space between the chamber 2 and the cabinet of the
dishwashing machine, and an outlet mouth 11, commu-
nicating with the interior of the chamber 2; within the
body 9, between the mouth 10 and the mouth 11, at least
one deflector is provided 12, having the main purpose
of avoiding unwanted water losses from the chamber 2.
As is seen, the body 9 has a rounded form, with the aims
of favouring a path of the air flow being the most natural
possible, whilst compatible with the need of avoiding un-
wanted water losses from the chamber.

The mouth 11 is directed towards the interior of the
chamber 2 in the lower part of the same, at a height be-
ing greater than the level that can be reached by the
washing water; as is seen the mouth 11 is found in the
illustrated case moved towards one of the corners of the
chamber 2 defined by the door 3.

13 indicates as a whole a low cost and energy sav-
ing heat source that, in the described case, is constitut-
ed by a light bulb 14, for instance 25W, inserted in an
appropriate lamp fitting 15, to which electrical connec-
tion and control means are associated, not represented
in the figure for simplicity; the electrical connection
means may be constituted for instance by normal wires,
while the control means can for instance be constituted
by a classical programmer, or timer, of the dishwashing
machine.

Naturally, the lamp fitting 15, which in the illustrated
case is arranged in the central area of the chamber 2,
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is equipped with suitable sealing means, provided for
avoiding infiltrations of water or dampness, and the rel-
ative risks of short circuiting.

The present invention is based on the following con-
siderations.

In an environment with waterproof walls, such as
the washing chamber of a dishwashing machine, having
a temperature T being different from the external tem-
perature TO, an air pressure is verified on all the points
of the walls which tend to exit, if the temperature T is
greater than the temperature TO.

Generally, realising an opening in any point of a wall
and thus placing in communication the interior of the
chamber with the exterior, in such point of the chamber
a thin layer of air will become established, the so called
neutral zone, where the internal and external pressures
are balanced. Due to reasons of density differences be-
tween the internal and external atmospheres of the
washing chamber, and considering that, upon termina-
tion of the washing phases, T is always greater than TO,
the pressures above the neutral zone will be directed
from the interior to the exterior of the chamber, and vice
versa below such zone.

This is the situation with the actual dishwashing ma-
chines and for this reason, as previously mentioned, the
normal breathing hole 5A (fig. 3) provided with the
known art is not suitable for realising on its own accord,
neither the circulation of air within the washing chamber,
nor the substantial steam discharge from the chamber.

If on the other hand two apertures are realised with-
in the chamber, being of the same size and resistance,
one in the upper part and one in the lower part of the
chamber, the neutral zone is found at a medium height
between the two apertures and, still considering T is
greater than TO, a current of air takes place from the
exterior to the interior through the lower aperture and
from the interior to the exterior through the upper aper-
ture. In practice a "draft" is constituted for the shaft con-
stituted by the mouth 5. In the case of the dishwashing
machine, with the purposes of drying, air is introduced
to the chamber through the body 9 being of a tempera-
ture lower than that present in the chamber itself, full of
steam; the latter, as is known, tends to occupy the higher
most section of the chamber, therefore it would naturally
tend to exit via the upper hole.

In the case of natural ventilation, as in the present
invention, where the change of air is obtained by the
simple difference between the external temperature and
the internal temperature, the position of the neutral zone
can be modified respect the layout of the chamber, so
as to optimise the capacity of the circulated air, acting
on the resistances of the air flow generated by the two
apertures; the neutral zone is to be found closer to the
aperture that, generally, has the greatest dimensions
and/or the less resistance.

In consideration of that described above, therefore,
according to the present invention in the washing cham-
ber of the dishwashing machine two mouths are sup-
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plied 5 and 10, apt at placing the interior of the chamber
2 with the external environment; the structure of the two
mouths 5 and 10 is realised in such a way that they sup-
ply appropriate resistance to the incoming and exiting
flows, in a way which optimises the capacity of the cir-
culated air. Purely by way of example, the lower mouth
10 could be realised so as to have greater dimensions
and/or less resistance to the incoming air if compared
to the mouth 5.

The functioning of the dishwashing machine ac-
cording to the present invention is the following.

Upon termination of a washing phase, i.e. in the mo-
ment it is necessary to realise the drying of the dishes,
the presence of the mouth 10 determines the entry with-
inthe chamber 2, in a natural way, of a flow of air present
in the interspace of the cabinet of the machine; the hot
air loaded with steam, originating from the wash, tends
to raise upwards in the chamber 2.

As said, for reasons due to differences in the den-
sities between the internal and external atmospheres re-
spect the chamber 2, and considering that upon termi-
nation of the washing phases the internal temperature
T is always greater than the temperature TO (i.e. of the
interspace of the cabinet), the pressure above the neu-
tral zones will be directed from the interior to the exterior
of the chamber.

In this way, therefore, the natural way of changing
the air within the chamber of the dishwashing machine
is favoured; the new air incoming from the mouth 10 ar-
ranged in the lower part of the chamber 2 will tend to
strike the basket or baskets containing the dishes, and
to push into the mouth 5 the damp air loaded with steam
being present in the upper part of the chamber.

As already indicated, the device 4 is, for this aim,
shaped so as to determine a complicated passage for
the air/steam mixture to be discharged from the cham-
ber; such complicated passage is furthermore advanta-
geously designed for favouring the condensation of the
humidity present in the flow transiting in the device 4.

From the above, it is therefore clear that the dish-
washing machine according to the invention results in
being equipped with means apt at creating a natural flow
of circulated air, such as to generate a thrust on the
steam (which, as said, is practically stagnant in the
known machines); such flow of air also generates a cur-
rent of air, apt at realising the dehumidification of the
dishes and of the chamber itself. This determines sev-
eral important advantages:

- the problems of the steam recondensing on the
dishes is avoided,

- the drying of the dishes is favoured, which is not
only determined by the effect of the temperature,
but also due to the passage of fresh air,

- the evaporation of water during the drying period is
facilitated,

- the aesthetic appearance of the inner walls of the
chamber is improved, which at the end of the drying
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phase remain dry, without layers of condensation or
drops typical with the known art.

In a preferred form, but not exclusive of the inven-
tion, the drying of the dishes can be further improved,
by way of a low cost and low powered energy source;
in the case being illustrated in fig. 1, this is obtained by
way of a light bulb 14, housed in the relative light fitting
15.

In particular, according to the invention, the pro-
gramming device of the machine provides for the switch-
ing on of the light bulb 14 upon termination of the wash.

The switching on of the light bulb 14 has the function
however of maintaining the inside of the washing cham-
ber at a certain temperature, so as to improve, or delay,
the gradual lowering of such, due to the continuous ex-
iting of hot air.

This has the aim of lengthening, as far as possible,
the natural draft effect of the air from the mouth 10, as
already described, the greater the temperature differ-
ence between the air of the chamber and the environ-
mental air, the greater the capacity of the circulated air.

In this case, therefore the switching on of the light
bulb 14 has the effect of maintaining relatively higher
over time the difference between the internal tempera-
ture of the chamber and the external temperature, in
such a way as to further improve the efficiency of the
drying phase.

It has been noticed how the dishwashing machine
according to the invention allows for obtaining the es-
tablished aims; in particular, fromtests carried out, it has
been verified how the drying results of the dishes in ac-
cordance with the practically natural ventilation system
according to the invention are absolutely satisfactory
and better than those of the traditional solutions that do
not foresee a forced drying; on the other hand the solu-
tion according to the invention is of substantially lower
costs if compared to the known solutions that provide a
dedicated drying fan.

From the given description the characteristics and
advantages of the dishwashing machine subject of the
present invention result in being clear.

It is clear that numerous variations can be intro-
duced to the dishwashing machine described as an ex-
ample, without for this departing from the novelty prin-
ciples inherent in the inventive idea, as it is also clear
that in the practical realisation of the invention the ma-
terials and forms of the illustrated particulars can be dif-
ferent, and the same may be substituted with technically
similar equivalents.

For instance the two mouths, for the entrance and
exiting of the air, do not have to be necessarily realised
on two opposite walls of the washing chamber, as illus-
trated in figure 1. For instance, in an advantageous em-
bodiment of the invention, the mouth 11 described
above could be substituted with two breathing mouths,
realised in the lower portion of the counter door of the
machine.
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In accordance with such variations, the air entering
the washing chamber reaches a lower temperature if
compared with the case described with reference to fig-
ure 1, which, due to the reasons explained several times
above, causes an advantage of the circulation capacity.

Moreover, in accordance with such variations the
positions of the mouths on the counter door in relation
to the dishes to be dried is optimum, inasmuch the dish-
es themselves are arranged laterally with respect to the
air flow and the flow directly acts upon the dishes below,
with a better circulation.

In such embodiment of the invention two lateral
drainage drawings can be provided on the internal shell
of the door 3, so as to generate a recirculation of water
between the internal shell and the external shell, which
cleans the mouths themselves thus freeing them from
residues that may be dragged to their rear.

Claims

1. Dishwashing machine, of the type comprising a
washing chamber, characterised in that it provides
aventilation drying system of the dishes being prac-
tically natural, i.e. in which a substantial renewal of
the air within the washing chamber (2) is induced
by the difference between the external temperature
and the internal temperature of the chamber (2),
said system comprising at least two mouths (5,10)
that place the interior of the chamber (2) in commu-
nication with the external environment, from among
which at least

- afirst mouth (10), which functions as an entry
for the fresh air (16) from the exterior of the
chamber (2) and is obtained in the lower zone
of the chamber (2), and

- a second mouth (5), that functions as an exit
from the chamber (2) for an air/steam flow and
is obtained in the upper zone of the chamber

).

2. Dishwashing machine, according to claim 1, char-
acterised in that said two mouths (5,10) are ob-
tained on different walls of said chamber (2) and
that the structure of the two mouths (10,5) are mu-
tually realised in such a way that they offer appro-
priate resistance against the flows incoming and ex-
iting the chamber (2), the calibration of said resist-
ances being chosen so as to optimise the capacity
of the air circulation within the chamber (2).

3. Dishwashing machine, according to claim 1, char-
acterised in that said second mouth (5) is obtained
in a multifunction device (4) externally provided re-
spect said chamber (2) and in communication with
the same, apt at being passed through by said air/
steam flow.
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4. Dishwashing machine, according to claim 3, char-
acterised in that said second mouth (5) is obtained
in the upper part of said multifunction device (4).

5. Dishwashing machine, according to claim 4, char-
acterised in that said multifunction device (4) pro-
vides an outlet aperture (7), obtained in the body of
said device (4) lower if compared to said second
mouth (5).

6. Dishwashing machine, according to claim 3, char-
acterised in that the body of said multifunction de-
vice (4) is shaped in such a way that the air/steam
flow transiting within the same has to follow an un-
natural path (i.e. from top to bottom), with the aim
of slowing down the speed of the flow itself and pro-
ducing substantial charge losses.

7. Dishwashing machine, according to claim 1, char-
acterised in that said first mouth (10) is realised by
way of a hollow body (9) equipped with an entry ap-
erture (10) for the fresh air, coming from the exterior
of said chamber (2), and an exitaperture (11) of said
fresh air to the interior of said chamber (2), said exit
aperture realising in particular said first mouth (11).

8. Dishwashing machine, according to claim 1, char-
acterised in that the system further provides for a
source of heat (13), being of low energy consump-
tion, that is activated during the drying phase of the
dishes, with the aim of improving, or delaying, the
gradual temperature drop within said chamber (2)
determined by the exiting from the same of said air/
steam flow.

9. Dishwashing machine, according to the previous
claim, characterised in that said heat source com-
prises a light bulb (14), housed in a relative light fit-
ting (15), said light fitting being in particular
equipped with water and damp tight means, said
heat source (13) or light bulb (14) being in particular
arranged in the central zone of said chamber (2).

10. Dishwashing machine, according to at least one of
the previous claims, characterised in that said first
and second mouth (10,5) are obtained on opposite
walls of said chamber (2).

11. Dishwashing machine, according to claim 1, char-
acterised in that said first mouth (10) is obtained in
the lower internal zone of a door (3) providing entry
to said chamber (2), said door (3) having in partic-
ular at least one lateral drainage drawing, for gen-
erating a recirculation of the water which cleans
said mouth of residues that can be dragged to the
rear of such.

12. Dishwashing machine, of the type comprising a



13.

14.

9 EP 0 752 232 A1

washing chamber (2), and a system for air circula-
tion within said chamber (2), characterised in that a
heat source (13) is provided being of low energy
consumption, such as a light bulb, apt at being ac-
tivated during the drying phase of the dishes, with
the aim of increasing the internal temperature of
said chamber (2).

Dishwashing machine, according to the previous
claim, characterised in that in said chamber (2) the
following are obtained:

- a first mouth (10), which functions as an en-
trance for a flow of fresh air (16) from outside
the chamber (2) and is obtained in the lower
zone of the chamber (2),

- a second mouth (5), that functions as an exit
from the chamber (2) for an air/steam flow (8)
and is obtained in the upper zone of the cham-
ber (2).

Method for drying dishes in a domestic type dish-
washing machine, characterised in that, at least
during the drying phase,

- theinterior of the washing chamber of the dish-
washing machine is placed in communication
with the external environment by way of at least
two mouths (5,10), so as to induce a renewal
of air due to the difference between the external
temperature and the internal temperature of the
chamber (2),

- aheat source (13) of low energy consumption,
such as a light bulb, is activated, with the aim
of improving, or delaying, the gradual temper-
ature drop within said chamber (2).
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