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(54) WASHING MACHINE WITH ROTATING DRUM

(57) A washing machine (4), comprising a contain-
ment housing (8), a basket (12) being rotatable around
a rotation axis (X-X), arranged within the containment
housing (8), defining an interspace (24) between the ro-
tating basket (12) and the containment housing (8), the
side wall (16) of the rotating basket (12) having through
holes (32) fluidly connecting the interspace (24) with the
cavity (20). The rotating basket (12) is axial-symmetrical
with respect to the rotation axis (X-X) and, on a cross-sec-
tion plane passing through said rotation axis (X-X), the
side wall (16) has at least one recess (36) with respect
to a bottom wall (40) of said basket (12) having a maxi-
mum radius with respect to the rotation axis (X-X), said
recess (36) having a radial depth (44) with respect to the
bottom wall (40) and defining with the bottom wall (40) a
radial seat (48) suitable to collect liquid. The containment
housing (8) is counter-shaped with respect to said side
wall (16).
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Description

FIELD OF APPLICATION

[0001] The present invention relates to a washing ma-
chine for wet textile processes provided with a rotating
basket and an improved housing thereof.

PRIOR ART

[0002] The present invention relates to a washing ma-
chine for wet textile processes, typically, but not exclu-
sively, dyeing processes.
[0003] As is known, there are various washing ma-
chines for wet textile treatments. At present, the existing
washing machines are composed of a housing with a
rotating basket inside in which the textile material to be
treated is inserted. The water used must reach the inside
of the rotating basket in order to treat the textile material.
[0004] The rotating basket is equipped with multiple
holes that allow the continuous interchange of water be-
tween the inside and outside of the basket (housing).
Further, an indeterminate number of blades are fixed in-
side the rotating basket, which during rotation move the
water and the textile material, causing the correct wetting
and continuously changing the position.
[0005] One of the most important parameters in textile
processes is the so-called liquor ratio R:B, i.e., the ratio
between the volume of water and the weight of the ma-
terial to be treated. For example, a liquor ratio R:B of 1:10
means that 10 liters of water are used for every kilogram
of material to be treated, likewise a liquor ratio R:B of 1:5
means that 5 liters of water are used for every kilogram
of material to be treated.
[0006] Obviously, the larger the liquor ratio, the more
water is consumed for textile treatment; the direct result
is an increase in the quantity of all the chemical products
that must be calculated on the volume of water in use,
an increase in the energy used to heat the water, and a
lengthening of the overall process time.
[0007] The points that affect the minimum amount of
water to be used in washing machines are (see Fig. 1 -
solution of the prior art):

a) housing diameter
b) rotating basket diameter
c) housing depth
d) rotating basket depth
e) space between the housing and rotating basket
(interspace)
f) the minimum working level, which is the amount
of water inside the rotating basket that ensures the
uniform wetting of the textile material during rotation
g) any washing machine blades that, when the bas-
ket rotates, allow the garment and water to move
properly during the application process.

[0008] All of the points described determine the mini-

mum liters of water to be used in each washing machine.
[0009] The distance between the outer housing and
the rotating basket results in a space (interspace) to be
filled with water that is not directly involved in wetting the
textile material. In fact, said interspace does not house
the textile material but only the water. This space may
be larger or smaller and consequently the amount of wa-
ter that fills it will be more or less. The diameter and depth
of the rotating basket and the diameter and depth of the
housing containing it will determine the volume of water
within this space.
[0010] The water directly involved in the wetting of the
textile material is the water present inside the rotating
basket and is added to the external water contained in
the interspace.
[0011] The prior art discloses a rectilinear rotating bas-
ket and housing geometry, as shown in Fig. 1.
[0012] Although widely used, the prior art, described
in Fig. 1, in order to ensure that the predetermined level
of water necessary for the proper treatment of the fabric
is reached inside the rotating basket, first the housing
and then the basket must be filled completely up to the
required level.
[0013] The solutions of the prior art, such as the one
shown in Fig. 1, do not allow for any significant optimi-
zation or reduction of the volume of filling water neces-
sary to reach said predetermined level of water inside
the rotating basket.

DISCLOSURE OF THE INVENTION

[0014] There is therefore a need to solve the draw-
backs and limitations mentioned with reference to the
prior art.
[0015] Thus, there is a need to provide a washing ma-
chine with a different structure and optimized with respect
to those of the prior art, which allows for the amount of
water used to be reduced, while maintaining inside the
rotating basket the volume necessary for the proper wet-
ting of the textile material (garments and otherwise). Said
requirement must also be met in both production washing
machines and sample washing machines, so that the liq-
uor ratio and overall consumption of the application proc-
ess may be reduced.
[0016] This need is satisfied by a washing machine
according to claim 1.

DESCRIPTION OF THE DRAWINGS

[0017] Further features and advantages of this inven-
tion will become more apparent from the following de-
tailed description of preferred, non-limiting embodiments
thereof, wherein:

Fig. 1a is a perspective view, in partial cross section,
of a washing machine solution according to the prior
art;
Fig. 1b is two comparative schematic views, in cross
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section, of a washing machine of the prior art (left)
and a washing machine according to an embodiment
of the present invention (right);
Fig. 2 shows a cross section of the washing machine
of the present invention, wherein the rotating basket
and the housing have a non-rectilinear shape that is
complementary with each other;
Fig. 3 shows a portion of the cross section of the
interspace with the non-rectilinear shape of the hous-
ing and basket of the present invention:
Fig. 4 shows the enlarged detail IV indicated in Fig. 3.

DETAILED DESCRIPTION

[0018] With reference to the aforesaid figures, refer-
ence numeral 4 globally denotes an overall view of a
washing machine according to the present invention.
[0019] The washing machine 4 is a washing machine
for wet textile processes, for example for washing gar-
ments but also for dyeing garments.
[0020] Thus, for the purposes of the present invention,
the washing machine 4 is to be considered in its most
general, non-restrictive sense for both domestic and in-
dustrial/professional applications.
[0021] The washing machine 4 comprises a contain-
ment housing 8, and a basket 12 having a side wall 16
delimiting a cavity 20, suitable for containing inside it tex-
tile materials to be treated and a solution containing wa-
ter. It should be noted that the term "textile materials"
should be understood in a broad sense, comprising fab-
rics, ready-made garments, and even non-woven fabrics.
[0022] The basket 12 rotates about a rotation axis X-
X, and is arranged within the containment housing 8, so
as to define an interspace 24 between the rotating basket
12 and the containment housing 8.
[0023] According to a possible embodiment, the bas-
ket 12 comprises within it, i.e., within the cavity 20, at
least one blade that, with the basket 12 rotating, allows
the garment and the water to move properly during the
application process.
[0024] Thus, the blade 28 is integral with the side wall
16 of the basket 12, on the internal side bordering the
cavity 20.
[0025] Preferably, the minimum water level to use for
the textile process is normally equal to the maximum
height or apex of the blade 28 in its lowest position in the
rotating basket 12. The use of the blades 28 is however
optional and not mandatory for the purposes of the
present invention.
[0026] The side wall 16 of the rotating basket 12 is
provided with through holes 32, which fluidly connect the
interspace 24 with the cavity 20.
[0027] On the other hand, the containment housing 8
is hermetically sealed so as to ensure the volume of liquid
within the basket 12 and the cavity 24.
[0028] The rotating basket 12 is axial-symmetrical with
respect to the rotation axis X-X and, on a cross-section
plane passing through said rotation axis X-X, the side

wall 16 presents at least one recess 36 with respect to a
bottom wall 40 of said basket 12 having a maximum ra-
dius R with respect to the rotation axis X-X.
[0029] In particular, said recess 36 has a radial depth
44 with respect to the bottom wall 40 and defines with
the bottom wall 40 a radial seat 48 suitable to collect
liquid.
[0030] The containment housing 8 is counter-shaped
with respect to said side wall 16, at least at a half-portion
located below the rotation axis X-X.
[0031] More specifically, the containment housing 8 is
counter-shaped with respect to the side wall 16 at said
at least one recess 36.
[0032] The side wall 16 of the basket 12 may have
different geometric shapes.
[0033] For example, the side wall 16 of the basket 12
exhibits an overall non-rectilinear pattern, moving from
a front end 50 to a rear end 52, parallel to the rotation
axis X-X.
[0034] In particular, the front end 50 of the basket 12
is also the open loading end through which the garments
to be processed are inserted into the basket 12, while
the rear end 52 is closed.
[0035] Preferably, the side wall 16 has a plurality of
recesses 36.
[0036] According to a possible embodiment, the side
wall 16 has an overall serrated or sinusoidal pattern.
[0037] For example, said at least one recess 36 has a
tapered geometry towards the rotation axis X-X.
[0038] According to a possible embodiment, said at
least one recess 36 has an isosceles trapezoid geometry
with a lesser base 54 placed on the minimum radius R
of the basket 12.
[0039] It is also possible to envisage at least one recess
36 having a curvilinear shape, for example sinusoidal.
[0040] According to a possible and non-limiting em-
bodiment, said at least one recess 36 has a radial depth
44, with respect to said rotation axis X-X, that is not less
than a water level necessary for the wet textile treatment
or process to be performed.
[0041] According to a possible and non-limiting em-
bodiment, said recess 36 is equal to the height of the
blades 28 extending within the cavity 20. In any event,
as shown, the blades 28 are optional.
[0042] According to an embodiment, the at least one
recess 36 has a maximum axial breadth 58, measured
parallel to the rotation axis X-X, greater than or equal to
said radial depth 44.
[0043] According to a possible and non-limiting em-
bodiment, the rotating basket 12 has a plurality of regular
and equal recesses 36 along the axial extension of the
basket 12, parallel to the rotation axis X-X.
[0044] Preferably, the containment housing 8 is coun-
ter-shaped with respect to the side wall 16 of the rotating
basket 12, in such a way that the interspace 24 has a
substantially constant thickness 62, measured perpen-
dicular to the rotation axis X-X, at the half-portion of the
containment housing 8 located below the rotation axis X-
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X.
[0045] Preferably, said interspace 24 has a thickness
62 which is smaller at the half-portion of the containment
housing 8 located below the rotation axis X-X and larger
at the half-portion of the containment housing 8 located
above the rotation axis X-X.
[0046] According to a possible embodiment, the con-
tainment housing 8 is counter-shaped with respect to the
side wall 16 of the rotating basket 12, in such a way that
the interspace 24 has a thickness 62 of at least 1 cm,
measured perpendicular to the rotation axis X-X, at the
half-portion of the containment housing 8 located below
the rotation axis X-X.
[0047] This minimum thickness value 62 serves, on
the one hand, to ensure the maximum possible reduction
in the volume of the interspace 24 and, on the other hand,
to prevent collisions between the basket 12 and the con-
tainment housing 8 during the operation of the washing
machine 4.
[0048] According to a possible and non-limiting em-
bodiment, the radial depth 44 of the recess 36 is at least
2 times the thickness 62 of the interspace 24, measured
perpendicular to the rotation axis X-X, at the half-portion
of the containment housing 8 located below the rotation
axis X-X.
[0049] Obviously, the geometric features described
above, such as, for example, the shape, number, and
size of the cavities 20, of the interspace 24, of the radial
seats 28, and of the thicknesses 62, which are rectilinear,
non-rectilinear and complementary to each other may
vary depending on and in relation to the size of the wash-
ing machine 4; such shapes will preferably be repeated
in the axial depth of the rotating basket 12.
[0050] As may be appreciated from what is described,
the present invention overcomes the drawbacks of the
prior art.
[0051] Advantageously, the washing machine accord-
ing to the present invention has a rotating basket and
related housing with an innovative morphology, said bas-
ket and housing being complementary and not rectilinear.
[0052] The objective, of the present invention, as
shown is to minimize water consumption during textile
treatments for garments and otherwise. The particular
design of the basket and of the housing reduces the quan-
tity of water in use; it makes the production machines
more flexible in minimum loads, without reducing maxi-
mum loads, and solves or improves the problems of re-
producibility between the sample machine and the pro-
duction machine.
[0053] Advantageously, the washing machine accord-
ing to the present invention makes it possible to reduce
the amount of water used as much as possible, while
maintaining within the rotating basket the volume neces-
sary for the proper wetting of the textile material (gar-
ments and otherwise). This requirement is also met in
both production and sample washing machines, so that
the liquor ratio and overall consumption of the application
process may be reduced.

[0054] In other words, the design of the rotating basket
and its containment housing, due to the presence of re-
cesses with respect to the maximum radius of the basket
and the complementary non-rectilinear geometry of the
housing, reduces the amount of water in use in any di-
ameter and depth of the basket and housing, while main-
taining the necessary level inside the rotating basket, for
the correct wetting of the textile material.
[0055] The resulting water savings reduce energy and
chemicals in use. It also increases the flexibility of the
washing machine, allowing for the reduction of minimum
loads of textile material without losing capacity in maxi-
mum loads.
[0056] The tangible water savings may be clearly seen
from Fig. 1b, in which a basket-housing assembly of the
prior art is shown on the left and the solution according
to an embodiment of the present invention is shown on
the right. It is evident that, for the same level of water L
reached in the basket (necessary to carry out the wet
treatment) the solution according to the present invention
allows a considerable water savings.
[0057] The reproducibility between the sample ma-
chine and the production machine is also solved or im-
proved.
[0058] Those skilled in the art, in order to satisfy con-
tingent and specific needs, may make numerous modi-
fications and variations to the solutions described above,
said modifications and variations all being contained
within the scope of the invention as defined in the follow-
ing claims.
[0059] * The project leading to this application has re-
ceived funding from the European Union’s Horizon 2020
research and innovation programme under grant agree-
ment No 825647.

Claims

1. Washing machine (4) for wet textile processes, com-
prising:

- a containment housing (8),
- a basket (12) having a side wall (16) delimiting
a cavity (20), suitable to contain inside it textile
materials to be treated and a solution containing
water, the basket (12) rotating around a rotation
axis (X-X), arranged inside the containment
housing (8), so as to identify an interspace (24)
between the rotating basket (12) and the con-
tainment housing (8),
- the side wall (16) of the rotating basket (12)
being provided with through holes (32) that flu-
idly connect the interspace (24) with the cavity
(20), the containment housing (8) being hermet-
ically closed,
- wherein the rotating basket (12) is axial-sym-
metrical with respect to the rotation axis (X-X)
and, on a cross-section plane passing through
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said rotation axis (X-X), the side wall (16)
presents at least one recess (36) with respect
to a bottom wall (40) of the basket (12) having
a maximum radius with respect to the rotation
axis (X-X), said recess (36) having a radial depth
(44) with respect to the bottom wall (40) and de-
fining with the bottom wall (40) a radial seat (48)
suitable to collect liquid,
- wherein the containment housing (8) is coun-
ter-shaped with respect to said side wall (16), at
least at a half-portion located below the rotation
axis (X-X).

2. The washing machine (4) according to claim 1,
wherein the containment housing (8) is counter-
shaped with respect to the side wall (16), at said at
least one recess (36).

3. The washing machine (4) according to claim 1 or 2,
wherein the side wall (16) has an overall non-recti-
linear pattern, moving from a front end (50) to a rear
end (52), parallel to the rotation axis (X-X).

4. The washing machine (4) according to claim 1, 2 or
3, wherein the side wall (16) has a plurality of recess-
es (36) .

5. The washing machine (4) according to claim 4,
wherein the side wall (16) has an overall serrated or
sinusoidal pattern.

6. The washing machine (4) according to any of the
claims from 1 to 5, wherein said at least one recess
(36) has a tapered geometry towards the rotation
axis (X-X).

7. The washing machine (4) according to any of the
claims from 1 to 6, wherein said at least one recess
(36) has an isosceles trapezoid geometry with a less-
er base (54) placed on the minimum radius (R) of
the basket (12).

8. The washing machine (4) according to any of the
claims from 1 to 6, wherein said at least one recess
(36) has a curved pattern.

9. The washing machine (4) according to any of the
claims from 1 to 8, wherein said at least one recess
(36) has a radial depth (44), with respect to said ro-
tation axis (X-X), not less than a level of water need-
ed for the wet textile treatment or process to be per-
formed.

10. The washing machine (4) according to any of the
claims from 1 to 9, wherein said at least one recess
(36) has a maximum axial breadth (58), parallel to
the rotation axis (X-X), greater than or equal to said
radial depth (44).

11. The washing machine (4) according to any of the
claims from 1 to 10, wherein the rotating basket (12)
has a plurality of recesses (36), regular and the same
as each other, along the axial extension of the basket
(12), parallel to the rotation axis (X-X).

12. The washing machine (4) according to any of the
claims from 1 to 11, wherein the containment hous-
ing (8) is counter-shaped with respect to the side
wall (16) of the rotating basket (12), in such a way
that the interspace (24) has a substantially constant
thickness (62), measured perpendicular to the rota-
tion axis (X-X), at the half-portion of the containment
housing (8) located below the rotation axis (X-X).

13. The washing machine (4) according to any of the
claims from 1 to 12, wherein said cavity (24) has a
lesser thickness (62) at the half-portion of the con-
tainment housing (8) located below the rotation axis
(X-X) and greater thickness at the half-portion of the
containment housing (8) located above the rotation
axis (X-X).

14. The washing machine (4) according to any of the
claims from 1 to 13, wherein the containment hous-
ing (8) is counter-shaped with respect to the side
wall (16) of the rotating basket (12), so that the inter-
space (24) has a thickness (62), measured perpen-
dicular to the rotation axis (X-X), at the half-portion
of the containment housing (8) located below the ro-
tation axis (X-X), of at least 1 cm.

15. The washing machine (4) according to any of the
claims from 1 to 14, wherein the radial depth (44) of
the recess (36) is at least 2 times a thickness (62)
of the gap (24), measured perpendicular to the rota-
tion axis (X-X), at the half-portion of the containment
housing (8) located below the rotation axis (X-X).
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