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(54) Front-loading washing machine and method for positioning a tub of such washing machine

(57) The invention relates to a washing machine 1 of
a front-loading type comprising a housing 2 with a frontal
opening 21 for the insertion of laundry 3, a tub 4 having
a frontal orifice 41 facing the frontal opening 21 and hang-
ing oscillatingly within said housing 2, a drum 5 mounted
in the interior of said tub 4, in which the laundry 3 is in-
sertable and which is rotatable around a horizontal axis
51, and said tub 4 arranged in a working position H in
absence of laundry 3 and washing liquid in said tub 4,
and a gasket 6 arranged in a relaxed state when said tub
4 is in said working position H, which gasket 6 is coupled
between said housing 2 and said tub 4 with a frontal
flange 62 connected to said frontal opening 21 and a rear
flange 64 connected to said frontal orifice 41. Said wash-
ing machine 1 also has a positioning device 71, 72 which
can displace said tub 4 to a position within a pre-defined
position range, in which said working position H is includ-
ed, to carry out a washing process, with laundry 3 placed
in said drum 5 and washing liquid introduced in said tub
4, in said position. The invention also relates to a method
for positioning a tub 4 in such washing machine 1.
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Description

[0001] The invention relates to a washing machine of
a front-loading type comprising a housing with a frontal
opening for the insertion of laundry, a tub having a frontal
orifice facing the frontal opening and hanging oscillatingly
within said housing, a drum mounted in the interior of
said tub, in which the laundry is insertable and which is
rotatable around a horizontal axis, and said tub arranged
in a working position in absence of laundry and washing
liquid in said tub, and a gasket arranged in a relaxed state
when said tub is in said working position, which gasket
is coupled between said housing and said tub with a fron-
tal flange connected to said frontal opening and a rear
flange connected to said frontal orifice. Likewise, the in-
vention relates to a method for positioning a tub of such
washing machine.
[0002] In a known front-loading drum-type washing
machine, a frame or housing forms an exterior of the
washing machine and has a frontal opening for loading
and unloading the laundry by means of a door. A tub is
suspended in the interior of the frame to hold the water
and detergent used to wash the laundry. Inside the tub,
a drum is installed for mixing the laundry with the water
and detergent, which drum rotates about an axis of rota-
tion when it is set in motion by a motor during a normal
operating process (for example, washing or rinsing op-
erations). To prevent the water from seeping through or
laundry that sticks or is pressed into a space between
the tub and the housing, and to reduce vibration caused
by the high rotational speed of the drum and the tub en-
semble while operating, a ring-shaped gasket of plastic
material is used between the tub and the housing as de-
scribed in the document US 2005/0178169 A1.
[0003] The gasket in the above-mentioned patent in-
cludes a shock cushion that is ring-shaped correspond-
ing to the shape of the gasket, where a curved portion is
formed with a length greater than that of the gasket as a
U-shaped curve. Nevertheless, over the long term this
U-shaped curve is bent until it breaks, especially in its
lateral sections according to what has been detected,
due to the uneven vibration in the gasket perimeter. This
gasket is mounted in a relaxed state, which is without
prior tensions between the tub and the housing. When
the drum is loaded with laundry, the tub is displaced
downward forcing the gasket into a position that is under
tension, and while the laundry cycle is carried out in this
position the gasket sustains even more vibrations. To
minimize the tension, the gasket mounting in some com-
mercial washing machines has been planned so that it
will be in this relaxed state in a position where the drum
is maximally loaded, or in the lowest possible working
height/position. Thus, when the washing machine drum
doesn’t contain any laundry or water, it will be in the high-
est possible working position, and when it contains laun-
dry although the wash water has been pumped out and
the centrifugation is being done, it will be in a working
position that is intermediate between the highest and low-

est. This is done so that the gasket will be as close as
possible to its relaxed state during the time of the washing
process in which the most vibrations are produced.
[0004] Consequently, an object of the present inven-
tion is to offer a washing machine in which the gasket
mounted between the tub and the housing suffers less
from the vibrations produced by the movement of the tub
in the interior of the housing during the washing cycle.
[0005] According to the present invention, the above-
mentioned object is achieved with a front-loading wash-
ing machine and a method according to the respective
independent claim attached. Preferred embodiments of
the invention are subject of dependent claims and the
subsequent description.
[0006] Thereby, according to the invention, in a wash-
ing machine of a front-loading type comprising a housing
with a frontal opening for the insertion of laundry, a tub
having a frontal orifice facing the frontal opening and
hanging oscillatingly within said housing, a drum mount-
ed in the interior of said tub, in which the laundry is in-
sertable and which is rotatable around a horizontal axis,
and said tub arranged in a working position in absence
of laundry and washing liquid in said tub, and a gasket
arranged in a relaxed state when said tub is in said work-
ing position, which gasket is coupled between said hous-
ing and said tub with a frontal flange connected to said
frontal opening and a rear flange connected to said frontal
orifice, said washing machine also has a positioning de-
vice which can displace said tub to a position within a
pre-defined position range, in which said working position
is included, to carry out a washing process, with laundry
placed in said drum and washing liquid introduced in said
tub, in said position.
[0007] In this way, the tub is placed in a position within
a pre-defined position range that comprises the working
position, implying that the tub is placed in a position near
the working position prior to initiating any washing proc-
ess, thus ensuring that gasket operates in an essentially
relaxed state during the washing process, which is when
vibrations are produced in the tub due to laundry being
off-center inside the drum during its rotation. The relaxed
state of the gasket refers to a state in which it is not sub-
mitted to substantial tensions expected to deform it. Rath-
er it is connected to the frontal opening of the housing
and to the frontal orifice of the tub substantially maintain-
ing the same form as before its installation. Therefore,
being designed to absorb only dynamic vibrations without
any substantial static displacement, the gasket can be
of smaller size because it is folded in an S-shape between
the rear flange and the rear flange. It is advantageous if
the predefined position range is as small as possible and
will depend on the precision of the positioning device.
[0008] In the same way, if the tub is brought within the
predefined position range, particularly the working posi-
tion, the static distance between the tub and the housing
is maintained constant or much reduced at all times be-
cause in the design of the tub, it can be dimensioned
within the housing so that only the dynamic vibration
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movements need to be considered, with a gain in the tub
volume. Moreover, the maximum separation distance be-
tween the frontal opening of the tub and the frontal orifice
of the housing during the washing cycle will be reduced
because the risk of introducing a clothing element into
the intermediate space is minimized.
[0009] The invention is moreover advantageous in that
since the tub is always positioned in more or less the
same location, the cabling and hydraulic connections can
be dimensioned for a smaller travel path of the tub, which
can increase the lifetime and reduce costs. The same is
true for the suspension system, the cushions and springs
from which the tub is hung, which can be re-dimensioned
for a smaller travel path of the tub.
[0010] As a preferred embodiment of the invention, the
washing machine is envisioned to have a position sensor
provided to measure a position value of the tub and is
connected to a positioning device, and which additionally
emits a signal to the positioning device if the tub is not
within the predefined position range. In this way, the po-
sitioning device recognizes the incorrect tub position im-
mediately and can correct it immediately. The connection
between the sensor and the positioning device can be
any type of connection, in particular by cabling or cord-
less.
[0011] In another preferred embodiment of the inven-
tion, the position sensor is a weight sensor that measures
the position value depending on the weight of laundry
and washing liquid present in the tub, and which emits a
signal to the positioning device if the position value is
outside the predefined position range. The position sen-
sor can be a type of scales that measures the weight of
the drum and tub ensemble and compares this with the
position value for the working position predefined at the
factory. If any load is inserted into the interior of the drum
or the tub, the values will not be equal and the sensor
will send a signal to the displacement device to bring the
tub within the predefined range for the working position.
[0012] In another preferred embodiment of the inven-
tion, the displacement sensor measures the position val-
ue depending on the distance to the tub and emits a signal
to the positioning device if the position value is outside
a predefined position range. When the tub is loaded with
some laundry and washing liquid, its position varies since
the tub is displaced downward; then the sensor detects
the position value and compares it with the working po-
sition, and when these are not equal it sends a signal to
the displacement device to displace the tub to or suffi-
ciently near the working position.
[0013] The predefined position range is a range within
a scale of possible values for permitting tolerance to the
system. The sensor can sample position values constant-
ly and send signals to the positioning device to displace
the tub at any time during the laundry cycle until the drum
is emptied. As well, the position sensor may measure the
position value during any laundry wash cycle or washing
process after the washing liquid has been introduced and
emits a signal to the positioning device, and the position-

ing device displaces the tub to or near the working posi-
tion. Likewise, the position sensor measures the position
value during the laundry wash cycle after the washing
liquid has been emptied and emits a signal to the posi-
tioning device, and the positioning device displaces the
tub back again to the working position. Both particular
features are times when the tub position changes upon
gaining or losing weight of laundry and/or washing liquid.
[0014] Preferredly the tub is hung from a minimum of
one spring, the minimum of one spring is hung from the
positioning device, and the positioning device raises the
tub by means of the spring to the working position de-
pending on the operating parameters of the spring. The
positioning device can be a system that is pneumatic,
mechano-hydraulic, or any kind of servo system.
[0015] Preferredly as well the tub rests on a minimum
of one cushion or damper or suspensor, the minimum of
one cushion rests on the positioning device, and the po-
sitioning device raises the tub by means of a minimum
of one cushion to the working position depending on the
operative parameters of the cushions. Likewise, com-
monly used are cushioning systems with springs includ-
ing those in which the tub rests or is hung, and to which
the positioning device can be connected.
[0016] In another preferred embodiment of the inven-
tion, the positioning device has a reservoir coupled with
the tub and connected to a water intake for introducing
washing liquid, which increases the weight of the ensem-
ble formed from the reservoir and the tub, and to a res-
ervoir drainage for draining wash water, which decreases
the weight of the ensemble formed from the reservoir and
the tub, to displace the tub to the working position. With
a reservoir joined to the tub and which is fillable with
washing liquid, the increase or decrease in weight of the
tub during the washing cycle can be counteracted. Then,
it is envisioned that when at rest, the reservoir will be at
its maximum fill level for positioning the tub in the working
position. At the beginning of the washing cycle, to insert
laundry, the reservoir drains a portion of the liquid from
its interior equivalent to the weight of the laundry; to in-
troduce the washing liquid, it drains the equivalent of the
liquid introduced into the drum; for centrifuging the ma-
chine, it drains the water from inside the tub and the po-
sitioning device opens the water intake of the reservoir
and fills liquid that is an equivalent amount to the liquid
drained. Both the intake of water as well as the reservoir
drainage can be controlled by electric valves that, in turn,
receive the order to open and close from a positioning
device controller according to the signal received from
the position sensor. The water drained by the reservoir
can be drained to the tub when the reservoir drainage is
connected hydraulically to the tub and used profitably for
washing, and alternatively can be connected to the gen-
eral drainage for the tub if the introduction of water to the
tub during the washing cycle is unnecessary.
[0017] Moreover, an object of the invention is to make
available a method for washing that improves the dynam-
ics of the oscillating unit of the front-loading washing ma-
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chine, increases its useful lifetime and especially the use-
ful lifetime of the gasket/bellows of the washing machine
door.
[0018] This object is achieved with a method for posi-
tioning a tub in a washing machine of a front-loading type
comprising a housing with a frontal opening for the inser-
tion of laundry, the tub having a frontal orifice facing the
frontal opening of the housing hanging oscillatingly within
the housing, a drum in the interior of the tub, in which the
laundry is insertable and which is rotatable around a hor-
izontal axis, and the tub arranged in a working position
in absence of laundry and washing liquid in said tub, and
a gasket arranged in a relaxed state when the tub is in
the working position, which gasket is coupled between
the housing and the tub with a frontal flange connected
to the frontal opening, and a rear flange connected to the
frontal orifice. Further, a positioning device is provided
in the washing machine, which after placing laundry to
be subjected to a washing process into the drum and
introducing washing liquid into the tub, displaces the tub
to a position within a pre-defined position range in which
the working position is included, to carry out the washing
process in the position.
[0019] Thus the position of the tub may be managed
and shifted at all times during the washing cycle and es-
pecially at those times when the load/weight in the interior
of the drum changes.
[0020] In accordance with another preferred embodi-
ment, a position sensor is included in the washing ma-
chine for measuring the position value of the tub, wherein
the position sensor emits a signal to the positioning de-
vice if the tub is not within the pre-defined position range,
and the positioning device displaces the tub if the tub is
not within the pre-defined position range.
[0021] In the preferred case when the washing ma-
chine comprises an additional reservoir to support the
tub, the positioning device introduces or drains the liquid
of the reservoir until the tub is positioned within the work-
ing position range as explained above.
[0022] Other advantages of the invention are shown
in the Figures of the attached drawing and explained in
the following description of the Figures.
[0023] A preferred embodiment of the invention is
shown in the Figures of the attached drawing. The Fig-
ures, the description and the claims contain combinations
of numerous characteristics. One skilled in the art could
advantageously consider the characteristics individually
and recombine them in other reasonable combinations.
In the drawing,

Figure 1 shows a side cross-sectional view of a
washing machine of the invention without a load of
laundry with the tub in the working position,

Figure 2 shows a side cross-sectional view of the
washing machine of Figure 1 with a load of laundry
in the interior of the tub displaced to a position below
the working position,

Figure 3 shows a side cross-sectional view of the
washing machine of Figure 1 and Figure 2 with a
load of laundry in the interior of the tub displaced by
the displacement device to the working position,

Figure 4 shows a side cross-sectional view of a
washing machine according to the invention with a
load of laundry in the interior of the tub displaced by
the displacement device to the working position, and

Figure 5 shows a side cross-sectional view of the
washing machine of Figure 4 without a load of laun-
dry in the interior of the tub displaced by the displace-
ment device to the working position.

[0024] Figure 1 shows a schematic cross-section of a
front-loading washing machine 1 that has a tub 4 within
which is arranged a drum 5 that is rotatable around a
horizontal axis 51 into which laundry 3 can be inserted
for washing. The front-loading washing machine is un-
derstood to be a washing machine with a frontal opening
21 in its housing 2. The tub 4 is arranged inside the hous-
ing 2, which in turn rests on the floor, and is suspended
by a system of springs 9 and cushions 10 so that it can
oscillate in the interior of the housing.
[0025] In the machine of Figure 1, the horizontal axis
51 is arranged essentially in parallel to the floor and pass-
es through the center of gravity of the oscillating unit and
when the washing machine 1 is in a resting phase, at a
distance from the floor that is defined as the working po-
sition H. The resting phase is defined as when the ma-
chine is empty, without a load of laundry 3 or washing
liquid. The oscillating unit is the ensemble of the tub 4
with the drum 5 and all elements for the intake and drain-
age of washing liquid such as the motor 14 and fan belt
16 for transmission of rotation to the drum. There are
front-loading washing machines in which the horizontal
axis forms a slight angle with the plane of the floor to
make the laundry more accessible to the user. The in-
vention can also be applied to this type of machine.
[0026] The washing machine 1 also has a gasket 6,
arranged in a relaxed state when the tub 4 is in the work-
ing position H, and which is coupled between the housing
2 and the tub 4 with a frontal flange 62 connected to the
frontal opening 21 of the housing, and a rear flange 64
connected to the frontal orifice 41 of the tub. The frontal
opening 21 of the housing 2 is closable with a door 18.
[0027] A position sensor 8 is connected with a control-
ler 20 of the machine 1 and sends a signal to the posi-
tioning device 71 when the tub 4 is not in the working
position H or is in a position within a predefined range
that can be one-half centimeter above or below the work-
ing position H, or more precisely one millimeter above or
below. The position sensor 8 takes the position data with
respect to the axis Z that is perpendicular to the floor and
can position data regularly while the machine is operat-
ing, and in the case that the position value data is outside
the predefined position range, it can send a signal to the
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positioning device 71 to displace the tub 4 into the pre-
defined position range, preferably at the working position
H. The range is preferably defined in the controller 2 of
the machine by the manufacturer.
[0028] As an example, in a machine such as that of
the invention, the weight of the oscillating unit while wash-
ing is increased by the water and the laundry in the wash-
ing cycle. The maximum washing machine load is 7 kg,
moreover the maximum load washes with approximately
7 liters of the washing liquid which is absorbed by the
clothing and is equivalent more or less to the number of
kg of laundry multiplied by 1.5. In a 7-kg washing machine
there will be a maximum load of approximately 17 mg
displacing the tub downward by 2 centimeters. However,
during the centrifugation phase, the water is removed
and only the weight of the laundry remains plus a mean
moisture level of 60%. Estimating for a 7-kg washing ma-
chine, there will be a load of 12 kg. This will change the
position of the tub during every washing cycle.
[0029] In Figure 2 is shown the same machine as in
Figure 1, loaded with laundry 3 before the washing cycle
and still with the door 18 open. With the weight of the
laundry 3, the tub 4 is displaced downward by a gap of
∆h. There will be a deformation in the gasket 6 relative
to it relaxed position.
[0030] In Figure 3 is shown the same machine as in
the previous figures, with the laundry 3 and the washing
liquid introduced into the tub 4 during the washing cycle
with the door 18 closed. The displacement device 71 is
embodied as an elevator which is fitted to raise the en-
semble of the tub 4 and drum 5 by means of a spring 9
to the working position H to operate in this position during
the washing cycle.
[0031] Although it is not shown in the figures, a device
similar to the foregoing can be arranged in the lower part
of the machine in connection with the cushions 10 to raise
or lower the tub according to need to situate it in the
position range established about the working position.
[0032] In Figure 4 is shown the washing machine of
the previous figures, but with another distinct positioning
device 72. In this case, the positioning device has a res-
ervoir 42 connected to a water intake 44 from the water
mains. The machine in operation during a washing cycle
is loaded with a load of laundry 3 and washing liquid at
a maximum of that which is emptied from the reservoir
42. The reservoir is emptied of the liquid from its interior
by means of a reservoir drainage 46 to the tub 4 for use
during the cycle.
[0033] In its lower portion, the tub 4 has a general drain-
age 12 for the emptying of the washing liquid during the
washing cycle and at the end of same.
[0034] Figure 5 shows the machine of Figure 4 once
the washing cycle and the emptying of the interior of the
drum 5 have been completed. In this case, the reservoir
42 from the positioning device 72 is filled with liquid and
the reservoir drainage 46 is closed. In this way, the total
weight is equilibrated to bring the tub 4 to the working
position.

[0035] The embodiment of a positioning device with a
mixture of the described positioning devices is also en-
visioned.
[0036] List of Reference Numerals

1 Front-loading washing machine
2 Housing
21 Frontal opening
3 Laundry
4 Tub
41 Frontal orifice
5 Drum
51 Horizontal axis
6 Gasket
62 Frontal flange
64 Rear flange
71, 72 Positioning device
8 Sensor
9 Spring
10 Cushion
42 Reservoir
44 Water intake
46 Reservoir drainage
12 General drainage
14 motor
16 Fan belt
18 Door
20 Controller

H Working position
∆h Displacement

Claims

1. Washing machine (1) of a front-loading type com-
prising a housing (2) with a frontal opening (21) for
the insertion of laundry (3), a tub (4) having a frontal
orifice (41) facing the frontal opening (21) and hang-
ing oscillatingly within said housing (2), a drum (5)
mounted in the interior of said tub (4), in which the
laundry (3) is insertable and which is rotatable
around a horizontal axis (51), and said tub (4) ar-
ranged in a working position (H) in absence of laun-
dry (3) and washing liquid in said tub (4), and a gasket
(6) arranged in a relaxed state when said tub (4) is
in said working position (H), which gasket (6) is cou-
pled between said housing (2) and said tub (4) with
a frontal flange (62) connected to said frontal open-
ing (21) and a rear flange (64) connected to said
frontal orifice (41), characterized in that said wash-
ing machine (1) also has a positioning device (71,
72) which can displace said tub (4) to a position within
a pre-defined position range, in which said working
position (H) is included, to carry out a washing proc-
ess, with laundry (3) placed in said drum (5) and
washing liquid introduced in said tub (4), in said po-
sition.
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2. Washing machine (1) according to claim 1, charac-
terized in that it also has a position sensor (8) pro-
vided to measure a position value of the tub (4) and
is connectable to said positioning device (71, 72),
and to emit a signal to said positioning device (71,
72) if the position value falls out of said pre-defined
position range.

3. Washing machine (1) according to claim 2, charac-
terized in that said position sensor (8) is a weight
sensor which measures the position value depend-
ent on a weight of laundry (3) and washing liquid
introduced into said tub (4), and which emits a signal
to said positioning device (71, 72) if the position value
falls out of said pre-defined position range.

4. Washing machine (1) according to claim 2, charac-
terized in that said position sensor (8) is a displace-
ment sensor which measures the position value de-
pendent on a distance to the tub (4), and which emits
a signal to said positioning device (71, 72) if the po-
sition value falls out of the pre-defined position
range.

5. Washing machine (1) according to one of claims 2
to 4, characterized in that said position sensor (8)
measures the position value during the washing
process after introducing the washing liquid and
emits the signal to said positioning device (71, 72),
and said positioning device (71, 72) displaces said
tub (4).

6. Washing machine (1) according to one of claims 2
to 5, characterized in that said position sensor (8)
measures the position value during the washing
process after draining the washing liquid, and emits
the signal to said positioning device (71, 72), and
said positioning device displaces said tub (4).

7. Washing machine (1) according to one of the pre-
ceding claims, characterized in that said tub (4)
hangs from at least one spring (9), said spring (9)
hangs from said housing (2), and said positioning
device (71, 72) is arranged between said tub (4) and
said housing (2).

8. Washing machine (1) according to one of the pre-
ceding claims, characterized in that said tub (4)
rests on at least a cushion (10), said at least one
cushion (10) rests on said housing (2), and said po-
sitioning device (71, 72) is arranged between said
tub (4) and said housing (2).

9. Washing machine (1) according to one of the pre-
ceding claims, characterized in that said position-
ing device (71, 72) has a reservoir (42) coupled with
said tub (4), a water intake (44) for introducing wash-
ing liquid into said reservoir (42), and a reservoir

drainage (46) for draining washing liquid from said
reservoir (42) by displacing said tub (4) as a weight
of said reservoir (42) increases or diminishes.

10. Washing machine (1) according to claim 9, charac-
terized in that said reservoir drainage (46) is con-
nected to said tub (4) and/or to a general drainage
(12) of said washing machine (1).

11. Method for positioning a tub (4) in a washing machine
(1) of a front-loading type comprising a housing (2)
with a frontal opening (21) for the insertion of laundry
(3), the tub (4) having a frontal orifice (41) facing the
frontal opening (21) of the housing (2) hanging os-
cillatingly within the housing (2), a drum (5) in the
interior of the tub (4), in which the laundry (3) is in-
sertable and which is rotatable around a horizontal
axis (51), and the tub (4) arranged in a working po-
sition (H) in absence of laundry (3) and washing liquid
in said tub (4), and a gasket (6) arranged in a relaxed
state when the tub (4) is in the working position (H),
which gasket (6) is coupled between the housing (2)
and the tub (4) with a frontal flange (62) connected
to the frontal opening (21), and a rear flange (64)
connected to the frontal orifice (41), characterized
in that a positioning device (71, 72) is provided in
the washing machine (1), which after placing laundry
(3) to be subjected to a washing process into the
drum (5) and introducing washing liquid into the tub
(4), displaces the tub (4) to a position within a pre-
defined position range in which the working position
(H) is included, to carry out the washing process in
the position.

12. Method according to claim 11, characterized in that
a position sensor (8) is included in the washing ma-
chine (1) for measuring the position value of the tub
(4), wherein the position sensor (8) emits a signal to
the positioning device (71, 72) if the tub (4) is not
within the pre-defined position range, and the posi-
tioning device (71, 72) displaces the tub (4) if the tub
(4) is not within the pre-defined position range.

13. Method according to one of claims 11 and 12, char-
acterized in that the positioning device (72) intro-
duces or drains the washing liquid from a reservoir
(42) until the tub (4) is arranged within the pre-de-
fined position range, in particular in the working po-
sition (H).

9 10 



EP 2 309 051 A1

7



EP 2 309 051 A1

8



EP 2 309 051 A1

9



EP 2 309 051 A1

10



EP 2 309 051 A1

11



EP 2 309 051 A1

12



EP 2 309 051 A1

13



EP 2 309 051 A1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 20050178169 A1 [0002]


	bibliography
	description
	claims
	drawings
	search report

