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(54) Laundry washing machine

(57) The present invention relates to a laundry wash-
ing machine (1) comprising a washing tub (3) external to
a rotatable washing drum (4) adapted to receive laundry.
The machine further comprises a water outlet circuit (25;
125) suitable for withdrawing liquid from a discharge out-
let (26) of the washing tub (3), wherein the water outlet
circuit (25; 125) comprises a liquid conveying portion (71,
72; 171, 172) connectable to the washing tub (3) at said
discharge outlet (26). The machine further comprises a
level sensing device (19) comprising a pressure sensor
(50) suitable for determining the liquid level (L) inside the
washing tub (3), the level sensing device (19) comprising
an air chamber (51; 151) having a first part (52; 152)
fixedly connected to the liquid conveying portion (71, 72;
171, 172) and communicating therewith through a cham-
ber inlet (58; 158) and a second part (53) associable to
the first part (52; 152) and communicating with the pres-
sure sensor through a chamber outlet (59). The second
part (53) of the air chamber (51; 151) is obtained in a
single piece construction with the washing tub (3).
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Description

[0001] The present invention concerns the field of laun-
dry washing techniques.
[0002] In particular, the present invention refers to a
laundry washing machine equipped with a level sensing
device for sensing the liquid level in the machine.

BACKGROUND ART

[0003] Nowadays the use of laundry washing ma-
chines, both "simple" laundry washing machines (i.e.
laundry washing machines which can only wash and
rinse laundry) and laundry washing-drying machines (i.e.
laundry washing machines which can also dry laundry),
is widespread.
[0004] In the present description the term "laundry
washing machine" will refer to both simple laundry wash-
ing machines and laundry washing-drying machines.
Laundry washing machines generally comprise an exter-
nal casing provided with a washing tub which contains a
rotatable perforated drum where the laundry is placed.
[0005] A loading/unloading door ensures access to the
drum.
[0006] Laundry washing machines typically comprise
a water inlet circuit and a products supply unit for the
introduction of water and washing/rinsing products (i.e.
detergent, softener, etc.) into the tub.
[0007] Known laundry washing machines are also pro-
vided with drain liquid devices that may operate during
different phases of the washing cycle in order to drain
liquid from the bottom of the tub and to convey the liquid
either to the outside or inside the same washing tub. In
the latter case, the drain liquid device is part of a recir-
culation circuit.
[0008] The drain liquid devices typically drain water
from the tub by means of a discharge pipe connected to
the bottom of the tub.
[0009] The laundry washing machines of know type
are also typically equipped with a level sensing device
for sensing the liquid level in the machine. The liquid level
detected by this device is opportunely used, for example,
to correctly activate the water inlet circuit and the drain
liquid device during the phases of the washing cycle.
[0010] Level sensing devices of known type comprise
a pressure sensor, or pressure switch, which communi-
cates with an air volume enclosed in an air chamber via
a narrow conduit. The air chamber is typically arranged
in the bottom part of the washing machine and is con-
nected to the drain liquid device. More particularly, the
air chamber communicates with the discharge pipe at
the bottom of the tub. The air chamber is connected to
the discharge pipe in such a way that the liquid in the
chamber reflects the liquid level in the machine. The air
volume enclosed above the liquid in the chamber is there-
fore subjected to a pressure which is sensed by the pres-
sure sensor and then translated into a measure of the
liquid level in the machine.

[0011] A laundry washing machine showing an air
chamber for a pressure sensor is disclosed in document
CN201598461U.
[0012] The air chamber disclosed in such document is
realized in two parts: a lower part connected to the dis-
charge pipe at the bottom of the tub and an upper closing
part. The closing part then communicates with the pres-
sure sensor.
[0013] The two parts are assembled to define an air
volume therein and the upper part is fixed to the washing
tub by means of additional fastening elements.
[0014] In general, the air chambers of known type re-
alized in two parts have the upper part which is fixed to
the washing tub by means of fastening elements, like
clamps or iron wires.
[0015] However, the level sensing devices above de-
scribed belonging to the known technique pose some
drawbacks.
[0016] A first drawback posed by this known technique
is constituted by the fact that the level sensing device is
composed by a great number of pieces.
[0017] This determines a complex structural construc-
tion which increases the assembling and/or the manu-
facturing time and costs of the level sensing device and
of the machine.
[0018] A further drawback posed by this known tech-
nique is constituted by the high failure rate due to the
complex structural construction of the air chamber.
[0019] The aim of the present invention is therefore to
solve the noted drawbacks and thus providing a laundry
washing machine having an improved liquid level sensing
device arrangement.
[0020] It is a first object of the invention to implement
a laundry washing machine that makes it possible to re-
duce manufacturing and/or assembling time and costs.
[0021] It is a further object of the invention to implement
a laundry washing machine that makes it possible to in-
crease reliability of the machine itself.
[0022] Another object of the present invention is to pro-
vide a laundry washing machine that lasts longer than
machines of known type.
[0023] Advantages, objects, and features of the inven-
tion will be set forth in part in the description and drawings
which follow and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.

DISCLOSURE OF INVENTION

[0024] The applicant has found that by providing a
laundry washing machine provided with a level sensing
device for determining the liquid level inside the washing
tub, in which the level sensing device comprises an air
chamber having a first part obtained in a single piece
construction with the washing tub, fixedly connected to
a liquid conveying portion and communicating therewith
through a chamber inlet, and a second part associable
to the first part and communicating with the air pressure
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sensor through a chamber outlet, it is possible to obtain
a laundry washing machine having reduced manufactur-
ing and/or assembling time and costs compared to the
machines of known type.
[0025] The present invention relates, therefore, to a
laundry washing machine comprising:

- a washing tub external to a rotatable washing drum
adapted to receive laundry;

- a water outlet circuit suitable for withdrawing liquid
from a discharge outlet of said washing tub, said wa-
ter outlet circuit comprising a liquid conveying portion
connectable to said washing tub at said discharge
outlet;

- a level sensing device comprising a pressure sensor
suitable for determining the liquid level inside said
washing tub, said level sensing device further com-
prising an air chamber having a first part fixedly con-
nected to said liquid conveying portion and commu-
nicating therewith through a chamber inlet and a sec-
ond part associable to said first part and communi-
cating with said air pressure sensor through a cham-
ber outlet;

wherein said second part of said air chamber is obtained
in a single piece construction with said washing tub.
[0026] Preferably, the second part of the air chamber
and the washing tub are made with a plastic material,
preferably by moulding, more preferably by injection
moulding.
[0027] Advantageously, the machine comprises a con-
necting portion, preferably a rib, obtained in a single piece
construction with the tub and the second part and con-
necting the second part of the air chamber to the washing
tub.
[0028] In a preferred embodiment of the invention, the
liquid conveying portion of the water outlet circuit is or is
part of a drain hose.
[0029] In another preferred embodiment of the inven-
tion, the liquid conveying portion of the water outlet circuit
is or is part of an integrated drain pump.
[0030] Preferably, the first part of the air chamber is
obtained in a single piece construction with the liquid con-
veying portion.
[0031] More preferably, the first part of the air chamber
and the liquid conveying portion are made with a plastic
material, preferably by moulding, more preferably by in-
jection moulding.
[0032] Advantageously, the machine comprises a fas-
tening device suitable for connecting the liquid conveying
portion to the washing tub at said discharge outlet.
[0033] In a preferred embodiment of the invention, the
first part and/or the second part are substantially cylin-
drically or prismatic or parallelepiped shaped. Oppor-
tunely, the liquid conveying portion is arranged below the
discharge outlet. Advantageously, the chamber inlet is
arranged below the discharge outlet. Preferably, the sec-
ond part of the air chamber is realized at a lower portion

of the washing tub.
[0034] In a preferred embodiment of the invention, the
washing tub comprises two complementary hemi-shells
reciprocally coupled.
[0035] Preferably, the second part of the air chamber
is obtained in a single piece construction with one of the
hemi-shells or the second part is obtained partially in a
single piece construction with one of the hemi-shells and
partially in a single piece construction with the other hemi-
shell in such a way that when the first and second hemi-
shells are assembled one another for forming the tub,
also the second part is assembled.
[0036] In a preferred embodiment of the invention, the
discharge outlet is defined by a collar portion, the collar
portion comprising a wall surrounding a longitudinal axis
of the collar portion and the said second part comprises
a wall surrounding a longitudinal axis of the second part,
wherein the longitudinal axis of the collar portion is par-
allel to the longitudinal axis of the second part.
[0037] In a preferred embodiment of the invention, the
machine of the invention is a laundry washing-drying ma-
chine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description of preferred embodi-
ments of the invention, provided with reference to the
enclosed drawings. In the drawings, corresponding char-
acteristics and/or components are identified by the same
reference numbers. In said drawings:

- Figure 1 shows a perspective view of a laundry wash-
ing machine according to a preferred embodiment
of the invention;

- Figure 2 shows the laundry washing machine of Fig-
ure 1 with the external casing and some internal com-
ponents removed;

- Figure 3 shows a partially sectional view of Figure 2;
- Figure 4 is a lateral plan view of the laundry washing

machine of Figure 2;
- Figure 5 shows a partial sectional view taken along

line V-V of Figure 4;
- Figure 6 shows a partially exploded view of Figure 2;
- Figure 7 shows an enlarged detail of Figure 6;
- Figure 8 shows a construction variant of Figure 2;
- Figure 9 shows a partially sectional view of Figure 8;
- Figure 10 is a lateral plan view of the components

shown in Figure 8;
- Figure 11 shows a partial sectional view taken along

line XI-XI of Figure 10;
- Figure 12 shows a partially exploded view of Figure

8;
- Figure 13 shows an enlarged detail of Figure 12
- Figure 14 schematically shows a partial sectional

view of the tub during its molding procedure;
- Figure 15 schematically shows a partial sectional
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view of the tub during a phase of its molding proce-
dure in which a slider is being extracted from the
already molded tub.

DETAILED DESCRIPTION OF THE INVENTION

[0039] The present invention has proved to be partic-
ularly advantageous when applied to laundry washing
machines, as described below. It should in any case be
underlined that the present invention is not limited to laun-
dry washing machines. On the contrary, the present in-
vention can be conveniently applied to laundry washing-
drying machines (i.e. laundry washing machines which
can also dry laundry).
[0040] In the present description, therefore, the term
"laundry washing machine" will refer to both simple laun-
dry washing machines and laundry washing-drying ma-
chines.
[0041] Figure 1 shows a laundry washing machine 1
according to a preferred embodiment of the invention.
[0042] The laundry washing machine 1 comprises an
external casing or housing 2, in which a washing tub 3
is provided that contains a rotatable drum 4, visible in
Figures 2 and 6, where the laundry to be treated can be
loaded.
[0043] The tub 3 and the drum 4 both preferably have
a substantially cylindrical shape. The housing 2 is pro-
vided with a loading/unloading door 8 which allows ac-
cess to the washing drum 4.
[0044] The tub 3 is preferably suspended in a floating
manner inside the housing 2, advantageously by means
of a number of coil springs and shock-absorbers, not il-
lustrated.
[0045] The drum 4 is advantageously rotated by an
electric motor, not illustrated, which preferably transmits
the rotating motion to the shaft of the drum 4, advanta-
geously by means of a belt/pulley system. In a different
embodiment of the invention, the motor can be directly
associated with the shaft of the drum 4. The tub 3 is pref-
erably connected to the casing 2 by means of an elastic
bellows 7, or gasket.
[0046] The tub 3 preferably comprises two comple-
mentary hemi-shells 13 and 14 structured for being re-
ciprocally coupled to form the tub 3. Preferably the hemi-
shells 13 and 14, namely a front hemi-shell 13 and a rear
hemi-shell 14, are realized separately and then fixedly
connected to form the tub 3. More preferably, the hemi-
shells 13 and 14 comprise a plastic material and are pref-
erably realized by injection moulding.
[0047] The lower portion 3a of the tub 3 preferably com-
prises a seat 17 suitable for receiving a heater device,
not illustrated. Preferably the seat 17 is made in a single
piece with the tub 3.
[0048] The laundry washing machine 1 preferably
comprises a water supply circuit preferably arranged in
the upper part of the laundry washing machine 1 and
suited to supply water into the tub 3. The water supply
circuit of a laundry washing machine is well known in the

art, and therefore it will not be described in detail.
[0049] The laundry washing machine 1 advantageous-
ly comprises a removable drawer 6 provided with various
compartments suited to be filled with washing and/or rins-
ing products (i.e. detergent, softener, etc.).
[0050] The laundry washing machine 1 advantageous-
ly comprises a water outlet circuit 25, only partially illus-
trated in Figures from 2 to 7, suitable for withdrawing
liquid from the lower portion 3a of the tub 3.
[0051] At this purpose, the lower portion 3a of the tub
3 is provided with a discharge outlet 26 through which
the liquid may be withdrawn from the tub 3, and preferably
drained outside the machine.
[0052] The discharge outlet 26 is preferably defined by
a collar portion 27. The collar portion 27 comprises a wall
27a which surrounds a longitudinal axis Y1 of the collar
portion 27, passing preferably through the centre of the
collar portion 27, as illustrated in Figure 5.
[0053] More preferably, the collar portion 27 comprises
a wall 27a which is advantageously substantially parallel
to the longitudinal axis Y1, passing preferably through
the centre of the collar portion 27. The collar portion 27
is therefore preferably cylindrically or prismatic or paral-
lelepiped shaped.
[0054] In different embodiments, nevertheless, the col-
lar portion may comprise a wall differently shaped, for
example shaped like a bell, and suitable to be realized
by injection moulding with simple steps.
[0055] The water outlet circuit 25 preferably comprises
a drain hose 70 arranged below the discharge output 26.
[0056] In a preferred embodiment, the liquid withdrawn
from the tub 3 may be conveyed either to the outside or
inside the same washing tub 3. In the latter case, the
water outlet circuit 25 belongs to a recirculation circuit,
not illustrated, which preferably withdraws liquid from the
the lower portion 3a of the tub 3 and re-admits such a
liquid into an upper region of the tub 3.
[0057] Advantageously the laundry washing machine
1 comprises a level sensing device 19 suited to sense
(or detect) the liquid level inside the tub 3.
[0058] The level sensing device 19 preferably compris-
es a pressure sensor 50, or pressure switch and an air
chamber 51 enclosing an air volume.
[0059] The air chamber 51 preferably comprises a first
part 52, or lower part, and a second part 53, in the fol-
lowing called also upper closing part. The lower part 52
and the upper closing part 53 are preferably substantially
cylindrically shaped. Anyway, the lower part 52 and the
upper closing part 53 may have different shapes, for ex-
ample they may be prismatic, parallelepiped, etc.
[0060] The air chamber 51 advantageously communi-
cates at one side with the discharge outlet 26 of the tub
3 and on another side with the pressure sensor 50.
[0061] Advantageously, the lower part 52 of the air
chamber 51 communicates with the discharge outlet 26
of the tub 3 through a chamber inlet 58. The upper closing
part 53 communicates with the pressure sensor 50
through a chamber outlet 59, and preferably a conduit
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54, preferably narrow.
[0062] In the preferred embodiment here described,
the air chamber 51 advantageously communicates with
the discharge outlet 26 through the drain hose 70 ar-
ranged below the discharge outlet 26.
[0063] The drain hose 70 preferably comprises a first
portion 71 connectable to the tub 3 at the discharge outlet
26 and a second portion 72 for conveying liquid to the
outside and/or, if a recirculation circuit is provided, again
inside the tub 3. Preferably, the second portion 72 com-
prises a flexible plastic tubing.
[0064] A fastening device 80 is preferably provided for
connecting the first portion 71 of the drain hose 70 to the
tub 3.
[0065] In the preferred embodiment here described,
the fastening device 80 comprises a clamp, not illustrat-
ed.
[0066] In different embodiments, nevertheless, the fas-
tening device may be of different type. For example, a
snap connection may be provided for the connection of
the drain hose to the tub, or other elements like screws,
etc..
[0067] In different embodiments a gasket may be ad-
vantageously interposed between the first portion 71 and
the tub 3 in order to improve tight connection. Advanta-
geously, at one end 72a of the second portion 72 of the
drain hose 70 a draining pump is connected, not shown,
allows withdrawing of the liquid from the tub 3 through
the drain hose 70.
[0068] In short, the drain hose 70 defines a liquid con-
veying element.
[0069] According to a first aspect of the invention, the
lower part 52 of the air chamber 51 is obtained in a single
piece construction with the drain hose 70.
[0070] The drain hose 70 and the lower part 52 of the
air chamber 51 are preferably made with a plastic mate-
rial (preferably a resilient material, so that the drain hose
70 acts also as a sealing providing also its watertight
connection with the tub 3) and are preferably obtained in
a single piece construction by moulding, more preferably
by injection moulding.
[0071] The drain hose 70 and the lower part 52 of the
air chamber 51 therefore define a completed, integral,
unitary member.
[0072] According to a main aspect of the invention, the
upper closing part 53 of the air chamber 51 is obtained
in a single piece construction with the tub 3.
[0073] The upper closing part 53 of the air chamber 51
and the tub 3, therefore, define a completed, integral,
unitary member.
[0074] More preferably, the upper closing part 53 of
the air chamber 51 is obtained in a single piece construc-
tion with the rear hemi-shell 14 of tub 3. Alternatively, the
upper closing part 53 of the air chamber 51 could be
obtained in a single piece construction with the front he-
mi-shell 13 of tub 3.
[0075] In a further advantageous embodiment, the up-
per closing part 53 of the air chamber 51 may be obtained

partially in a single piece construction with the rear hemi-
shell 14 and partially in a single piece construction with
the front hemi-shell 13 of tub 3, in such a way that when
the first and second hemi-shells are assembled one an-
other for forming the tub 3, also the upper closing part
53 of the air chamber 51 is assembled; also this advan-
tageous embodiment is enclosed in the definition of an
upper closing part 53 of the air chamber 51 obtained in
a single piece construction with the tub 3.
[0076] Preferably, the second part 53 comprises a wall
53a which surrounds a longitudinal axis Y2 of the second
part 53, passing preferably through the centre of the sec-
ond part 53, as illustrated in Figure 5.
[0077] More preferably, the second part 53 comprises
a wall 53a which is substantially parallel to the longitudi-
nal axis Y2. The collar portion 27 is, therefore, preferably
cylindrically or prismatic or parallelepiped shaped.
[0078] In different advantageous embodiments, the
second part 53 may comprise a wall differently shaped,
for example shaped like a bell, and suitable to be realized
by injection moulding with simple steps.
[0079] The tub 3 and the upper closing part 53 of the
air chamber 51 are preferably made with a plastic mate-
rial and are preferably obtained by moulding, more pref-
erably by injection moulding.
[0080] Preferably, the longitudinal axis Y1 of the collar
portion 27 is parallel to the longitudinal axis Y2 passing
through the centre of the second part 53 of the air cham-
ber 51.
[0081] Advantageously, moulding process of the tub 3
and upper closing part 53 is simplified. In fact, being the
longitudinal axis Y1 and Y2 parallel one another, the col-
lar portion 27 and the second part 53 may be obtained
by a single slide (i.e. the moving part of the moulding
device used for obtaining hollow elements transversal
with respect of the main closing direction of the mould)
of the moulding device adapted to be moved, during the
moulding procedure, in a direction parallel to longitudinal
axis Y1 and Y2; using such a single slider allows keeping
the costs for the moulding device low. A single slide 200
adapted to be moved, during the moulding procedure, in
a direction Y3 parallel to longitudinal axis Y1 and Y2, and
allowing obtaining both the collar portion 27 and the sec-
ond part 53, is schematically illustrated in Figures 14 and
15, in which only a small portion of the tub 3 has been
shown, and in which only the single slide 200, and not
other parts of the moulding device, are illustrated.
[0082] On the contrary, if the longitudinal axis Y1 and
Y2 are not parallel one another, their moulding would
require two different slides, moving respectively in the
two directions defined by the two axis Y1 and Y2, and
therefore the moulding device would be much more ex-
pensive.
[0083] The tub 3 and the upper closing part 53 are pref-
erably connected through a connecting element 57 pref-
erably a rib, as better visible in Figures 5 and 7, made in
a single piece construction with the tub 3 and the upper
closing part 53, and which preferably extends along sub-
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stantially all the entire length of the upper closing part 53.
[0084] In different advantageously embodiments, the
shape and the extent of the connecting element 57 may
be different. For example, the connecting element may
comprise apertures which reduce the weight of the con-
necting element itself.
[0085] According to the invention, when the drain hose
70 is assembled to the tub 3, the upper closing part 53
fits on the lower part 52 thus forming the air chamber 51.
In different embodiments, a gasket may be advanta-
geously interposed between the upper closing part 53
and the lower part 52 in order to guarantee a tight con-
nection.
[0086] As known, when the liquid rises in the tub 3 a
liquid column is also created in the air chamber 51. The
liquid column applies a pressure to the air volume en-
closed thereabove in the air chamber 51 and inside the
conduit 54. Said pressure is then sensed by the pressure
sensor 50. From the values sensed by the pressure sen-
sor 50 it is possible to determine the liquid level L of the
liquid inside the tub 3. Advantageously, the realization of
the lower part 52 of the air chamber 51 as a part of the
drain hose 70 allows the detection of very low level L of
the liquid inside the tub 3, preferably also a level at which
the tub 3 is substantially empty, or even a level at which
the tub 3 is completely empty. This is due to the fact that
the drain hose 70 is advantageously arranged below the
discharge outlet 26. More advantageously, this is due to
the fact that the chamber inlet 58 is arranged below the
discharge outlet 26.
[0087] Still advantageously, as said above, the upper
closing part 53 of the air chamber 51 and the tub 3 define
a complete, integral, unitary member. Installation of the
air chamber 51 is therefore simplified since the use of
fastening elements, like clamps or iron wires, to fix to the
upper closing part 53 to the washing tub 3 is completely
avoided.
[0088] Manufacturing and/or assembling time and
costs of the air chamber and of the machine are therefore
reduced compared to the known technique.
[0089] Risks of breakage of the fastening elements as
it happens in the prior art technique, particularly due to
the vibration caused by the drum revolutions, are there-
fore also completely avoided.
[0090] The reliability of the laundry washing machine
is therefore increased compared to the machines of
known type.
[0091] With reference to Figures from 8 to 13 a con-
struction variant of the laundry washing machine is de-
scribed.
[0092] This laundry washing machine differs from the
above described laundry washing machine 1 for the dif-
ferent realization of the water outlet circuit 125 and of the
air chamber 151.
[0093] The water outlet circuit 125 preferably compris-
es an integrated drain pump 170 arranged below the dis-
charge output 26.
[0094] Here the air chamber 151 preferably comprises

a lower part 152 and an upper closing part 53. The upper
closing part 53 is identical to the upper closing part pre-
viously described with reference to the first preferred em-
bodiment. The lower part 152 and the upper closing part
53 are preferably substantially cylindrical or prismatic or
parallelepiped shaped.
[0095] The air chamber 151 communicates at one side
with the discharge outlet 26 of the tub 3 and on another
side with the pressure sensor 50.
[0096] Advantageously, the lower part 152 of the air
chamber 151 communicates with the discharge outlet 26
of the tub 3 through a chamber inlet 158. The upper clos-
ing part 53 communicates with the pressure sensor 50
through a chamber outlet 59 and narrow conduit 54, as
above described.
[0097] The chamber inlet 158 is advantageously ar-
ranged below the discharge outlet 26. As for the first em-
bodiment, this arrangement allows the detection of very
low level L of the liquid inside the tub 3, preferably also
a level at which the tub 3 is substantially empty, or even
a level at which the tub 3 is completely empty.
[0098] In the preferred embodiment here described,
the air chamber 151 advantageously communicates with
the discharge outlet 26 through the integrated drain pump
170 arranged below the discharge outlet 26.
[0099] The integrated drain pump 170 preferably com-
prises a first portion 171 connectable to the tub 3 at the
discharge outlet 26 and a second portion 172 for con-
veying liquid to the outside, or again inside the tub 3 if a
recirculation circuit is provided.
[0100] Preferably, the second portion 172 comprises
a plastic duct portion.
[0101] A fastening device 180 is preferably provided
for connecting the first portion 171 of the integrated drain
pump 170 to the tub 3.
[0102] In the preferred embodiment here described,
the fastening device 180 comprises screws, not visible,
which engage with respective seats 180a, 181a, 180b,
181b of the tub 3 and of the first portion 171.
[0103] In different embodiments, nevertheless, the fas-
tening device may be of different type. For example, a
snap connection may be provided for the connection of
the drain hose to the tub, or other elements like clamps,
etc..
[0104] In a further different embodiment, the first por-
tion 171 of the integrated drain pump 170 is fixed to the
tub 3 by welding.
[0105] A gasket may be advantageously interposed
between the first portion 171 and the tub 3 in order to
guarantee a tight connection.
[0106] Advantageously, at one end 172a of the second
portion 172 a draining pump 173 allows withdrawing of
the liquid from the tub 3.
[0107] The first portion 171, the second portion 172
and the draining pump 173 form the integrated drain
pump 170. The first portion 171 and the second portion
172 eventually define a liquid conveying element.
[0108] According to a first aspect of the invention, the
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lower part 152 of the air chamber 151 is obtained in a
single piece construction with the integrated drain pump
170. Advantageously the lower part 152 of the air cham-
ber 151 is obtained in a single piece construction with
the first portion 171 and the second portion 172 of the
integrated drain pump 170.
[0109] The first portion 171, the second portion 172
and the lower part 152 of the air chamber 151 are pref-
erably made with a plastic material and are preferably
obtained, preferably in a single step, by moulding, more
preferably by injection moulding.
[0110] The first portion 171, the second portion 172
and the lower part 152 of the air chamber 151 therefore
define a completed, integral, unitary member. The same
advantages above described for the previous embodi-
ment may therefore be achieved.
[0111] According to a main aspect of the invention, the
upper closing part 53 of the air chamber 151 is obtained
in a single piece construction with the tub 3. As said
above, the upper closing part 53 is identical to the upper
closing part previously described with reference to the
first preferred embodiment described with reference to
Figures 1 to 7.
[0112] According to the invention, when the integrated
drain pump 170 is assembled to the tub 3, the upper
closing part 53 fits on the lower part 152 thus forming the
air chamber 151.
[0113] In this embodiment of Figures 9 to 13, therefore,
the upper closing part 53 of the air chamber 151 is ob-
tained in a single piece construction with the tub 3, thus
achieving the same advantages above described for the
previous embodiment of Figures 1 to 8.
[0114] It should to be noted, at this point, that in the
two embodiments previously described, the tub 3 and
the upper closing part 53 integrated therewith is the
same.
[0115] Advantageously, therefore, the same tub 3 may
be used to assemble either a first type of laundry washing
machine 1 having a drain hose arrangement 70 or a sec-
ond type of laundry washing machine having an integrat-
ed drain pump arrangement 170.
[0116] According to the invention, therefore, the provi-
sion of the upper closing part 53 of the air chamber 51,
151 obtained in a single piece construction with the tub
3 advantageously allows the assemblage of different
types of laundry washing machines using the same type
of washing tub 3 and different types of liquid conveying
portions.
[0117] The production and design costs may therefore
be reduced compared to known technique.
[0118] It has thus been shown that the present inven-
tion allows all the set objects to be achieved. In particular,
it makes it possible to obtain an improved liquid level
sensing device arrangement in a laundry washing ma-
chine with respect to the machines of the prior art and to
reduce manufacturing and/or assembling time and costs.
[0119] While the present invention has been described
with reference to particular embodiments shown in the

figures, it should be noted that the present invention is
not limited to the specific embodiments illustrated and
described herein; on the contrary, further variants of the
embodiments described herein fall within the scope of
the present invention, which is defined in the claims.

Claims

1. A laundry washing machine (1) comprising:

- a washing tub (3) external to a rotatable wash-
ing drum (4) adapted to receive laundry;
- a water outlet circuit (25; 125) suitable for with-
drawing liquid from a discharge outlet (26) of
said washing tub (3), said water outlet circuit (25;
125) comprising a liquid conveying portion (71,
72; 171, 172) connectable to said washing tub
(3) at said discharge outlet (26);
- a level sensing device (19) comprising a pres-
sure sensor (50) suitable for determining the liq-
uid level (L) inside said washing tub (3), said
level sensing device (19) further comprising an
air chamber (51; 151) having a first part (52; 152)
fixedly connected to said liquid conveying por-
tion (71, 72; 171, 172) and communicating there-
with through a chamber inlet (58; 158) and a
second part (53) associable to said first part (52;
152) and communicating with said pressure
sensor (50) through a chamber outlet (59);

characterized in that
said second part (53) of said air chamber (51; 151)
is obtained in a single piece construction with said
washing tub (3).

2. A machine (1) according to claim 1, characterized
in that said second part (53) of said air chamber (51;
151) and said washing tub (3) are made with a plastic
material, preferably by moulding, more preferably by
injection moulding.

3. A machine (1) according to any preceding claim,
characterized in that it comprises a connecting el-
ement (57), obtained in a single piece construction
with said tub (3) and said second part (53), and con-
necting said second part (53) of said air chamber
(51; 151) to said washing tub (3).

4. A machine (1) according to any preceding claim,
characterized in that said liquid conveying portion
(71, 72) of said water outlet circuit (25) is or is part
of a drain hose (70).

5. A machine (1) according to any claim from 1 to 3,
characterized in that said liquid conveying portion
(171, 172) of said water outlet circuit (125) is or is
part of an integrated drain pump (170).
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6. A machine (1) according to any preceding claim,
characterized in that said first part (52; 152) of said
air chamber (51; 151) is obtained in a single piece
construction with said liquid conveying portion (71,
72; 171, 172).

7. A machine (1) according to any preceding claim,
characterized in that said first part (52; 152) of said
air chamber (51; 151) and said liquid conveying por-
tion (71, 72; 171, 172) are made with a plastic ma-
terial, preferably by moulding, more preferably by
injection moulding.

8. A machine (1) according to any preceding claim,
characterized in that it comprises a fastening de-
vice (80; 180) suitable for connecting said liquid con-
veying portion (71, 72; 171, 172) to said washing tub
(3) at said discharge outlet (26).

9. A machine (1) according to any preceding claim,
characterized in that said first part (52; 152) and/or
said second part (53) are substantially cylindrically
or prismatic or parallelepiped shaped.

10. A machine (1) according to any preceding claim,
characterized in that said liquid conveying portion
(71, 72; 171, 172) is arranged below said discharge
outlet (26).

11. A machine (1) according to any preceding claim,
characterized in that said chamber inlet (58; 158)
is arranged below said discharge outlet (26).

12. A machine (1) according to any preceding claim,
characterized in that said second part (53) of said
air chamber (51; 151) is realized at a lower portion
(3a) of said washing tub (3).

13. A machine (1) according to any preceding claim,
characterized in that said washing tub (3) compris-
es two complementary hemi-shells (13, 14) recipro-
cally coupled.

14. A machine (1) according to claim 13, characterized
in that said second part (53) of said air chamber (51;
151) is obtained in a single piece construction with
one of said hemi-shells (13, 14), or said second part
(53) is obtained partially in a single piece construc-
tion with one of said hemi-shells (13, 14) and partially
in a single piece construction with the other hemi-
shell (14, 13) in such a way that, when said first and
second hemi-shells (13, 14) are assembled one an-
other for forming said tub (3), also said second part
(53) is assembled.

15. A machine (1) according to any preceding claim,
characterized in that said discharge outlet (26) is
defined by a collar portion (27), said collar portion

(27) comprising a wall (27a) surrounding a longitu-
dinal axis (Y1) of said collar portion (27) and in that
said second part (53) comprises a wall (53a) sur-
rounding a longitudinal axis (Y2) of said second part
(53), the longitudinal axis (Y1) of said collar portion
(27) being parallel to the longitudinal axis (Y2) of said
second part (53).
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