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(54) Washing machine with integrated steam generator

(57) A washing machine including: a tub (2) provided
within an outer body, a drum (3), rotatably supported in-
side the tub (2), at least one heater (10) aimed at gener-

ating steam to be provided to the tub (2), wherein the
heater (10) is integrated into the back of the tub, between
a rear portion (14) of the drum (3) and an outer rear wall
(12) of the tub (2).
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Description

Field of technology

[0001] The present invention relates to a water bearing
appliance intended for washing and/or drying clothes,
having an article treating chamber, where the clothes to
be washed/dried are introduced, including a steam cycle.
In particular said household appliance may be a washing
machine, or a washer-dryer, that is a laundry washing
machine with additional drying function.

Background

[0002] Generally, a water bearing appliance (e.g. a
washing or a washing/drying machine) includes an article
treating chamber rotatably supported within a cabinet
and made to rotate by means of a driving device, typically
including an electric motor connected to the article treat-
ing chamber e.g. via a belt.
[0003] With reference to Figure 1 showing a functional
schematic view of a state of the art washing machine,
such machine includes a rotating drum 3, for carrying out
a washing, rotatably supported within a tub 2 situated
within a cabinet or outer body (not shown in the Figure).
Water necessary to carry out the washing is derived from
a main via a common supply pipe 4 and introduced into
the tub 2 via washing water supply pipe 5, by opening of
a first solenoid valve EV1. Water is loaded by the washing
water supply pipe 5 into one compartment of the deter-
gent drawer 6. The water then flows from the drawer into
the tub reaching the sump 7, where it is heated by a
heater H. Laundry is introduced into the drum through,
for example, an aperture in the front wall of the body.
[0004] Some machines are also equipped with a recir-
culation system, including a recirculation pump RP and
a recirculation pipe 8. During washing, water is taken
from the sump and put again into the tub and the drum
thus improving washing performance. A pressure sensor
P (either analogic or digital) takes care to maintain the
water level L. When the cycle has finished and the water
has to be drained out, a drain pump DP pushes the water
out via a discharge pipe 9.
[0005] The most recent washing machines provides
also a steam cycle, during which some steam is gener-
ated and supplied into to the tub, thus reaching the laun-
dry inside the drum so as to heat up the laundry and the
water present inside the tub. This system has also the
advantage of carrying out a sterilization of the laundry.
From patent application WO-A-2006/129912 a washing
machine is known adapted to generate and apply steam
in order to enhance washing performance while enabling
sterilization of laundry. The washing machine includes a
heater installed in the tub and a controller. The controller
operates the heater to heat the water contained in the
tub to generate steam, rather than just warming the water.
The washing machine further comprises a water level
sensor to detect a water level in the tub, and the controller

operates the heater according to a detection result of the
water level sensor. The washing machine has an addi-
tional advantageous effect in that, due to the steam, the
laundry is also sterilized.
[0006] Other modifications were made in the attempt
to save energy and simplify the washing machine con-
figuration.
[0007] Patent application WO-A-2006/129913 disclos-
es a method of controlling washing operation of a wash-
ing machine, which method comprises the steps of sup-
plying water into a tub, soaking the laundry with water,
and supplying steam by heating the water using a heater
installed in the tub to generate the steam.
[0008] Patent application JP-A-04158896 discloses a
fully automatic washing machine, in which a steam gen-
erating cycle is performed before a washing cycle to ob-
tain good washing and sterilizing effect. A small quantity
of supply water is introduced and heated in the tub before
the washing cycle, in a manner not to wet the laundry
and to produce steam that sterilizes the laundry and loos-
ens the fibers thereof.
[0009] In the washing machine described in
CH-A-695383, after washing and spinning the laundry,
a small quantity of water is introduced in the tub via a
secondary intake pipe and is then heated to form steam
aimed at smoothing the creases of the laundry. In case
that a sterilization of the laundry is also desired, the water
is heated at higher temperature. The system described
in the CH-A-695383 can be also applied to a tumble dryer.
[0010] Some washing machines, known as wash-
er-dryer machines, beside the washing cycle also include
a drying cycle, in which a drying process is carried out
on the laundry using steam and/or an air circulation sys-
tem, possibly including a condenser device to remove
the water. The drying air circulates in an air recirculation
pipe connected to the tub.
[0011] Environmental and energy consumption issues
are becoming more and more important. A key parameter
to save energy and water is to reduce the amount of water
actually used to wash the laundry. Heating of the wetted
load accounts for the major part of the energy consump-
tion of a washing machine.
[0012] Thus, by reducing the amount of water used
during the main wash, less energy is required to heat up
the contents of the drum.
[0013] A drawback of above mentioned systems is the
difficulty of assembly and design. Also a method and sys-
tem allowing to limit the temperature losses in order to
improve the energy consumption and reduction of water
consumption would be highly appreciated.

Objects of the disclosure

[0014] It is an object of the present disclosure to over-
come at least some of the problems associated with the
prior art.
[0015] A further object of the present invention is to
provide a water bearing appliance (e.g. a washing ma-
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chine, or a washer-dryer, i.e. a laundry washing machine
with additional drying function) which allows easy assem-
bly and energy saving.
[0016] An object of the present invention is to propose
a washing or dryer machine with a more compact con-
figuration, including a steam generating system which
can be easily applied, with minimal changes, to standard
washing machines and dryers as well as to washing-dry-
er machines with concentrated wash and steam function.
[0017] Another object of the invention is to propose a
washing or dryer machine in which steam temperature
losses are reduced, with a substantial energy saving, and
in which the steam flow inside the drum is optimized.

Summary

[0018] The present disclosure provides a water bear-
ing appliance as set out in the accompanying claims.
[0019] Accordingly, the present disclosure provides a
washing machine including: a tub provided within an out-
er body, a drum, rotatably supported inside the tub, at
least one heater aimed at generating steam to be pro-
vided to the tub, wherein the heater is integrated into the
back of the tub, between a rear portion of the drum and
an outer rear wall of the tub.
[0020] Preferably, the back portion of the tub compris-
es a seat for housing the heater.
[0021] Preferably, the seat is provided at an inner rear
wall of the tub or at an outer rear wall of the tub or in the
thickness of the back of the tub between the inner rear
wall and the outer rear wall of the tub.
[0022] Preferably, a cover is provided to be coupled to
the outer wall of the tub so as to close the seat of the
heater from outside the tub.
[0023] Preferably, the heater is fixed to the cover.
[0024] Preferably, the seat of the heater forms a water
collecting chamber aimed at collecting a small amount
of water to produce steam.
[0025] Preferably, a partition wall is situated beside the
rear wall of the drum, a steam duct being obtained be-
tween the partition wall and the rear wall, the heater being
placed within the steam duct and the generated steam
being conveyed along the steam duct inside the tub.
[0026] Preferably, water is sprayed onto the heater to
generate steam.
[0027] Preferably, the heater, when mounted, closes
in a water tight manner an opening in the outer rear wall
of the tub.
[0028] Preferably, the water collecting chamber is in-
tegrated within the steam duct.
[0029] Preferably, the heater is positioned in the lower
part of the tub, so that it can be partially covered by water.
[0030] Preferably, the water within the tub is main-
tained at a level not to wet the laundry, during formation
of steam.
[0031] Preferably, a thermostat is provided aimed at
interrupting the power supply to the heater when the tem-
perature reaches a certain level due to the water level

being too low to cover or partially cover the heater.
[0032] Preferably, a temperature sensor is provided for
fine regulation of the heater.
[0033] Preferably, water is supplied to the heater for
steam generation via a separate independent path
by-passing a detergent dispenser.
[0034] Optionally the heater can be placed within a wa-
ter collecting chamber integrated within the steam duct
and aimed at collecting a small amount of water to pro-
duce steam.
[0035] According to a second embodiment of the
present invention, the heater is positioned in a lower part
of the tub, so that it can be covered or partially covered
by water, and in a region corresponding or connected to
said steam duct.
[0036] While water within the tub is kept at a level not
to wet the laundry, during formation of steam, the steam
is driven by natural convection along the duct and into
the tub.
[0037] Optionally, the machine according to the inven-
tion further comprises a temperature sensor used for fine
regulation of the steam temperature, this temperature
sensor being also possibly used as an indirect measure-
ment of the water level within the lower part of the tub.
[0038] In order to reduce the number of components,
the heater for generating steam could be the only heater
inside the tub and it also heats the water within the lower
part of the tub, used to wash the laundry.
[0039] The present invention offers a number of ben-
efits. One of the advantages of the invention derives from
the integration of the heater sub-assembly (optionally in-
cluding the steam duct) in the rear cover of the tub. Cover
is modular, thus requiring minimal changes if standard
washing machine are produced with concentrated wash
and steam functions.
[0040] Another advantage is a reduction in the loss of
steam temperature, due to the use of pipes or air ducts
made in the tub. This optimizes the steam flow inside the
drum.
[0041] A further advantage is a shorter assemblage
time required to produce the machine, as the steam duct
is mounted together with the tub rear wall or cover.
[0042] A further advantage is the reduced quantity of
water to be heated to produce steam; in particular ac-
cording to the first embodiment, a small amount of water
is sprayed onto the heater. Steam is produced quickly
and with low energy consumption.
[0043] Another advantage of the second embodiment,
is the possible use of one heater only, used both to heat
water for washing the laundry and to produce the steam.

Brief description of the drawings

[0044] Reference will now be made, by way of exam-
ple, to the accompanying drawings, in which:

Figure 1 s a schematic representation of a prior art
washing machine;
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Figures 2a and 2b show the drum in perspective rear
view and a sectional schematic view of the drum re-
spectively;

Figure 3 shows a particular solution for the assembly
of the heater within the rear wall of the tub.

Figures 4a and 4b are schematic representations of
the washing machine incorporating a first embodi-
ment of the invention, respectively showing a front
view and a side view thereof;

Figures 5a and 5b are schematic representations of
the washing machine incorporating a second em-
bodiment of the invention, respectively showing a
front view and a side view thereof;

Figures 6a and 6b are schematic representations of
the washing machine as in figures 5a and 5b, includ-
ing an improvement;

Figures 7a and 7b are schematic representations of
the washing machine as in figures 5a and 5b, includ-
ing another improvement

Detailed description of preferred embodiments

[0045] While the invention has been described in con-
nection with preferred embodiments, it is not intended to
limit the scope of the invention to the particular form set
forth, but on the contrary, it is intended to cover such
alternatives, modifications, and equivalents as may be
included within the spirit and scope of the invention as
defined by the appended claims. As an example the fol-
lowing description refers to washing machine, but those
skilled in the art will appreciate that different kind of water
bearing machines (e.g. washer/dryer) could implement
the solution proposed by the present invention.
[0046] According to the invention, in a general aspect,
a heater 10 is integrated into the back of the tub 2 between
a rear portion 14 of drum 3 (particularly a rear wall of the
drum) and an outer rear wall 12 of the tub 2, i.e. the wall
of the tub facing a rear wall of the cabinet where the tub
is accommodated. The heater 10 is adapted to generate
steam which is provided to the drum 14.
[0047] Preferably, the back portion of the tub compris-
es a seat for housing the heater 10. Preferably, the seat
can provided at an inner rear wall of the tub or at an outer
rear wall of the tub or in the thickness of the back of the
tub 2 between the inner rear wall and the outer rear wall
12 of the tub.
[0048] In practice the seat can be provided in a single
piece-construction with the back of the tub 2, for example
by injection molding.
[0049] The seat can be provided so as to directly face
the interior of the tub and hence the rear portion of the
drum or the seat can be provided in the thickness of the
back of the tub 2 and in this case the seat is fluidly con-

nected with the interior of the tub 2. The seat can simply
provides a support for the heater 10, for example when
the heater 10 is coupled to the inner rear wall of the tub.
[0050] Preferably, a cover is provided to be coupled to
the outer wall 12 of the tub so as to close the seat of the
heater 12 from outside the tub 3. In a further preferred
embodiment, the heater is fixed to the cover.
[0051] According to a further embodiment of the
present invention an opening is provided in the outer rear
wall 12 of the tub. The opening can be closed by a wa-
tertight shutter (or wicket, or door) which allows easy ac-
cess to the internal part of the tub and to the heater.
Ideally the heater is placed next to the opening. In the
embodiment shown in Figure 3 a particular solution is
represented according to which the heater 10 itself acts
as shutter and, when mounted, closes in a watertight
manner the opening. The heater is fixed to the tub by
means of washers (e.g. rubber washers) 30 to ensure
the connection is watertight so that leakage is avoided.
[0052] The above mentioned embodiments allow an
easy access to the heater 10 from outside.
[0053] In another embodiment shown in Figure 2b, the
heater is placed between the outer rear wall 12 of the tub
and a partition wall 13 situated beside the rear wall 14 of
the drum 3. Such space between the rear wall and the
partition wall constitutes a duct through which the steam
generated by the heater is more efficiently conveyed to
the drum. However the steam duct is just a possible im-
plementation of the present invention: the heater can well
be in direct contact (i.e. not separated by a partition wall)
with the drum.
[0054] Reference will now be made in detail to a further
preferred embodiment of the present invention, in partic-
ular to Figures 4A and 4B. The washing machine gener-
ally comprises a body (not shown in the Figures), which
defines the appearance of the washing machine, an outer
tub 2 provided within the body, and a drum 3, rotatably
supported inside the tub 2.
[0055] The drum 3 is rotated by a motor 16 e.g. by
means of a belt 17. Water coming from a main, flows
along a common supply pipe 4 and is introduced into the
tub 2 via washing water supply pipe 5, e.g. by opening
of a first solenoid valve EV1. Water is loaded into one
compartment of the detergent drawer 6. The water then
flows from the drawer into the tub reaching the sump 7.
[0056] Preferably, a steam duct 11 is provided for al-
lowing steam generated by a heater 10 to be introduced
into the tub 2 to perform a steam cycle.
[0057] Laundry is introduced into the drum 3 through
an aperture (not shown) in the front wall of the body.
[0058] Preferably, in accordance with a first embodi-
ment of the present invention, the heater 10 is positioned
inside the steam duct 11, between the outer rear wall 12
and the partition wall 13. Water is, preferably, sprayed
onto the heater 10, to generate steam, the water being
conducted into the steam duct 11 through an additional
pipe 18, branching from the common supply pipe 4, and
by utilizing an additional solenoid valve EV4.
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[0059] A small amount of water is spilled onto the heat-
er 10 from the additional pipe 18, just enough to produce
the required steam. Hence, when in direct contact, the
water evaporates forming steam, which is then conduct-
ed into the tub 2 and into the laundry by natural convective
forces.
[0060] This allows a substantial energy saving, as only
a limited quantity of water is heated. In a preferred em-
bodiment of the present invention, possible water in ex-
cess not evaporated drops down by gravity along the
steam duct and into the sump 7, where the drain pump
DP provides to drain it out. The drain pump may be func-
tioning during all the steam cycle (as it happens in the
washer-dryers during the drying phase) or a pressure
sensor P can be used to monitor the water level in the
sump 7 and trigger the action of the pump.
[0061] In a further embodiment of the present inven-
tion, the heater 10 is situated within a water collecting
chamber 15 preferably integrated within the steam duct
11 and aimed at collecting a small amount of water nec-
essary to produce steam. Water in excess overflows from
the chamber 15 and falls down into the sump.
[0062] In a further embodiment the steam duct 11 can
be omitted and the seat of the heater forms the water
collecting chamber 15
[0063] Those skilled in the art will appreciate the ad-
vantages of the integration of the heater 10 into the back
of the tub 2 between a rear portion 14 of drum 3 and an
outer rear wall 12 of the tub 2. This optimizes both as-
sembling and the steam flow into the tub and the drum.
[0064] According to another embodiment of the inven-
tion, shown in Figures 5A and 5B, the heater 10 is inte-
grated to the back of the tub 2 between a rear portion 14
of drum 3 and an outer rear wall 12 of the tub 2, but is
positioned at a lower part of the tub 2, so that it can be
partially covered by water. Preferably the heater is posi-
tion in an area not lower than the lower margin of the
drum.
[0065] Of course the partition wall 13, shown in Figures
5A and 5B, can be omitted. Water is loaded into the tub
2 by opening the solenoid valve EV1 and flowing to the
sump 7 by gravity through the standard path. The pres-
sure sensor P keeps the level at a lower level L0 below
the drum limit, to avoid wetting the laundry, but high
enough to partially cover the heater 10, which produces
the steam. The generated steam is driven by natural con-
vection through the steam duct 11, thus reaching the
drum 3 and the laundry.
[0066] As the water level goes below a certain level
L0, due to steam generation, a solenoid valve (e.g. EV1)
is opened to refill the sump 7 to the proper level.
[0067] For safety reason, the heater 10 can feature a
thermostat which interrupts the power supply when the
temperature reaches a certain level due to the water level
being too low to partially cover the heater 10.
[0068] Optionally, a temperature sensor T may be used
for fine regulation of the steam temperature, this temper-
ature sensor being also possibly used as an indirect

measurement of the water level L0.
[0069] In fact, if the water level is too low, the temper-
ature increases, whereas, if it is too high the temperature
decreases.
[0070] All in all, the system with such configurations
can rely on up to three different ways to monitor and
maintain the water level:

- using a pressure sensor,
- using a temperature sensor,
- using a heater thermostat.

[0071] Optionally, a further improvement can be incor-
porated in the invention, about the water loading system.
If the water to be transformed into steam is loaded, as in
the traditional way, through the detergent drawer, it may
happen that detergent residuals come into contact with
the heater, thus generating bad smell and possibly caus-
ing malfunction of the system.
[0072] To avoid this, a separate independent path can
be used for the water, which is loaded by means of an
additional pipe 20, branched from the main pipe 4, and
an additional solenoid valve EV4. This configuration is
shown in Figures 6A and 6B. When solenoid valve EV4
is opened, water flows through the additional pipe 20 and
enters the tub 2 just beneath the detergent drawer 6.
Then, it flows to the sump 7 following the conventional
path. In this way, the detergent drawer 6 is bypassed.
[0073] Another improvement is shown in Figures 7A
and 7B. In this case, water is led directly to the sump 7
by the additional pipe 19, thus by-passing the full con-
ventional path normally followed by the water-detergent
solution falling from the detergent drawer 6.
[0074] An advantage of the second embodiment here
described is the fact that the heater 10 for generating
steam is the only heater 10 inside the tub 2 and it also
heats the water used to wash the laundry.
[0075] A further advantage is the reduced water con-
sumption and the reduced amount of free wash liquid
during the main wash. Due to the reduced quantity of
water, a consistent energy saving is possible, because
less energy is required to heat up the content of the drum.
[0076] It will be understood that, while in the foregoing
reference was mainly made to a household appliance
embodied in the form of a laundry washing machine, the
present invention is suitable for a washer-dryer, and in
general for any apparatus intended for washing/drying
clothes.
[0077] It will be appreciated that alterations and mod-
ifications may be made to the above without departing
from the scope of the disclosure. Naturally, in order to
satisfy local and specific requirements, a person skilled
in the art may apply to the solution described above many
modifications and alterations. Particularly, although the
present disclosure has been described with a certain de-
gree of particularity with reference to preferred embodi-
ment(s) thereof, it should be understood that various
omissions, substitutions and changes in the form and
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details as well as other embodiments are possible; more-
over, it is expressly intended that specific elements de-
scribed in connection with any disclosed embodiment of
the disclosure may be incorporated in any other embod-
iment as a general matter of design choice.
[0078] For example, similar considerations apply if the
components have different structure or include equiva-
lent units. Also, it should be easily understood by those
skilled in the art that the present invention may be ex-
tended to a large variety of household appliances not
only to a washing machine that has been used in the
above description as mere example of how the present
invention may be embodied.

Claims

1. A washing machine including: a tub (2) provided
within an outer body, a drum (3), rotatably supported
inside the tub (2), at least one heater (10) aimed at
generating steam to be provided to the tub (2),
characterized in that
the heater (10) is integrated into the back of the tub,
between a rear portion (14) of the drum (3) and an
outer rear wall (12) of the tub (2).

2. The washing machine of claim 1, wherein the back
portion of the tub comprises a seat for housing the
heater (10).

3. The washing machine of claim 2, wherein the seat
is provided at an inner rear wall of the tub (2) or at
an outer rear wall of the tub or in the thickness of the
back of the tub (2) between the inner rear wall and
the outer rear wall (12) of the tub.

4. The washing machine of any preceding claim,
wherein a cover is provided to be coupled to the outer
wall (12) of the tub so as to close the seat of the
heater (12) from outside the tub (3).

5. The washing machine of claim 4, wherein heater (10)
is fixed to the cover.

6. The washing machine of any preceding claim,
wherein the seat of the heater (10) forms a water
collecting chamber (15) aimed at collecting a small
amount of water to produce steam.

7. The washing machine of any preceding claim includ-
ing a partition wall (13) situated beside the rear wall
of the drum, a steam duct (11) being obtained be-
tween the partition wall (13) and the rear wall (12),
the heater (10) being placed within the steam duct
and the generated steam being conveyed along the
steam duct inside the tub (2).

8. The washing machine of any preceding claim,

wherein water is sprayed onto the heater (10) to gen-
erate steam.

9. The washing machine of claim 4, wherein the heater
(10), when mounted, closes in a water tight manner
an opening in the outer rear wall (12) of the tub (2).

10. The washing machine of any claim 6 and 7, wherein
the water collecting chamber (15) is integrated within
the steam duct (11).

11. The washing machine of any preceding claim,
wherein the heater (10) is positioned in the lower
part of the tub (2), so that it can be partially covered
by water.

12. The washing machine of claim 11, wherein the water
within the tub (2) is maintained at a level not to wet
the laundry, during formation of steam.

13. The washing machine of claim 11 or 12, wherein a
thermostat is provided aimed at interrupting the pow-
er supply to the heater (10) when the temperature
reaches a certain level due to the water level being
too low to cover or partially cover the heater (10).

14. A washing machine of any preceding claim, further
comprising a temperature sensor used for fine reg-
ulation of the heater (10).

15. A washing machine of any preceding claim, wherein
water is supplied to the heater (10) for steam gen-
eration via a separate independent path by-passing
a detergent dispenser (6).
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