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(67)  Thepresentinvention relates to a rotatable drum
(1) for a laundry treating machine (2), the rotatable drum
(1) comprising a substantially cylindrical lateral wall (13a)
having a rotation axis (L), the substantially cylindrical lat-
eral wall (13a) being provided with at least one perforated
portion (13a’) having a plurality of through holes (15)
which are arranged in an orderly manner so as to form
groups (15a) of through holes (15), said through holes
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(15) in each group (15a) being separated one another
by first interspaces (15b), said groups (15a) beingin turn
separated one another by second interspaces (15c) lack-
ing through holes. Advantageously, said firstinterspaces
(15b) and said second interspaces (15c) of said at least
one perforated portion (13a’) have substantially the same
radial distance from said rotation axis (L).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of laundry treating machines. It is underlined that in
the present application the expression "laundry treating
machine" may as well indicate a "simple" laundry wash-
ing machine (i.e., a machine which can only wash and
rinse the laundry), a"simple" laundry drying machine (i.e.,
a machine which can only dry the laundry) and a laundry
washing-drying machine (i.e., a machine which can
wash, rinse, and dry the laundry), both of the front-loading
type and of the top-loading type (both of the horizontal
axis type and of the vertical axis type).

[0002] Furthermore, the present invention relates to a
rotatable drum for such a laundry treating machine.
[0003] The following description refers, purely by way
of example, to a front-loading type laundry washing ma-
chine and to a rotatable drum thereof, without this imply-
ing any loss of generality.

BACKGROUND ART

[0004] As itis known, front-loading laundry type wash-
ing machines generally comprise:

- anouterboxcasing structured for resting on thefloor;

- awashing tub, for example suspended in a floating
manner inside the casing , directly facing a laundry
loading and unloading opening realized in the cas-

ing;

- adoor hinged to the casing to rotate to and from a
closing position in which the door closes the opening
to seal the washing tub;

- a rotatable drum for housing the laundry to be
washed, the rotatable drum being housed inside the
washing tub to rotate about its longitudinal axis.

[0005] To assure adequate water circulation across
the rotatable drum during all phases of the washing cycle,
the drum is typically provided with a large number of
through holes which are generally evenly distributed on
the lateral wall of the drum.

[0006] As ageneralrule, efficiency of the washing and
rinsing phases of the laundry washing cycle increases
together with the overall perforated area of the lateral
wall of the rotatable drum, thus several attempts have
been made to maximise the overall perforated area of
the rotatable drum either increasing the through holes
density for surface unit, or increasing the nominal diam-
eter of the through holes.

[0007] Unfortunately, the increase of the through holes
density implies a conspicuous rising of the overall pro-
duction costs of the drum and may also compromise the
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stiffness of rotatable drum, whereas an excessive in-
crease of the nominal diameter of the through holes may
cause severe damages to the laundry textile.

[0008] In fact, if the nominal diameter of the through
holes on the lateral wall of the drum is too high, particu-
larly during the spin phase of the washing cycle the textile
portion resting immediately above each through hole is
not properly supported and tends to radially bend out-
wards of the drum through the hole, thus causing an ex-
cessive local stretching of the textile fibers.

[0009] Onthe other hand, during the washing and rins-
ing phases, if the nominal diameter of the through holes
is too small, the fast-flowing outflow of the washing water
out of the rotatable drum is thwarted with negative effects
on the washing and rinsing efficiency.

[0010] Moreover, in the recent years the volume ratio
between the average volume of the laundry stored in the
drum and the nominal internal volume of the drum has
significantly increased (in other words, nowadays the
drum of the laundry washing machine is proportionally
filled with much more laundry than in the past), causing
an appreciable increase of the average thickness of laun-
dry resting on the inner surface of the lateral wall of the
drum. This increase of the laundry density for surface
unit implies that the laundry is strongly pressed against
the inner surface of the lateral wall of the drum, thus sig-
nificantly reducing or even partially blocking the outflow
of the washing water through the drum holes.

[0011] Patent application n. EP 2372010 in the name
of the same Applicant discloses a rotatable drum for a
laundry washing machine comprising a substantially cy-
lindrical lateral wall provided with a plurality of through
holes which are arranged in an orderly manner in a plu-
rality of outwards-projecting bulges formed on the sub-
stantially cylindrical lateral wall.

[0012] In particular, EP 2372010 discloses an embod-
iment wherein each bulge has a flat bottom having a cen-
tral through hole and six further through holes, which are
located atthe vertexes of a hexagon located roughly cen-
tered to the bulge. The perimeter of the bulges is sub-
stantially circular in shape and the plurality of bulges are
aligned one another along a number of adjacent longitu-
dinal rows staggered one another.

[0013] Although such a rotatable drum fulfils the
above-mentioned requirements and overcomes the
above-mentioned drawbacks in a convincing manner,
the Applicant has continued to study other new rotatable
drums for laundry treating machines which can at least
be so efficient, cheap and easy to produce as the rotat-
able drum according to EP 2372010.

[0014] The main object of the present invention is
therefore to reach the above mentioned goal.

[0015] In particular, it is one object of the present in-
vention to provide a rotatable drum for laundry treating
machine with both a high washing efficiency and an ap-
propriate stiffness.

[0016] Anotherobjectof the presentinvention is to pro-
vide a rotatable drum for a laundry treating machine
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which is relatively cheap and easy to produce.

[0017] A further object of the present invention is to
provide a rotatable drum for a laundry treating machine
which has a different looking appearance so that the con-
sumer can immediately distinguish it from the rotatable
drums of known laundry treating machines.

[0018] Advantages, objects, and features of the inven-
tion will be set forth in partin 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

[0019] According to a first aspect thereof, the present
invention relates to a rotatable drum for a laundry treating
machine, the rotatable drum comprising a substantially
cylindrical lateral wall having a rotation axis, the substan-
tially cylindrical lateral wall being provided with at least
one perforated portion having a plurality of through holes
which are arranged in an orderly manner so as to form
groups of through holes, said through holes in each group
being separated one another by first interspaces, said
groups being in turn separated one another by second
interspaces lacking through holes, the rotatable drum be-
ing characterized in that said first interspaces and said
second interspaces of said at least one perforated portion
have substantially the same radial distance from said ro-
tation axis.

[0020] The feature that the first and second interspac-
es of the perforated portion have substantially the same
radial distance from the rotation axis implies that the first
and second interspaces substantially belong to a single
substantially cylindrical wall lacking inwards/outwards ra-
dial projections. This fact grants that water/air can easily
move between the first and the second interspaces, with-
out being obstructed or being captured by possible pro-
trusions, bulges, depressions, etc.; advantageously, in
the case the laundry treating machine is a washing or
washing-drying machine, the water (or water/detergent
mixture) entering the holes ofthe perforated portion freely
flows on the first and second interspaces, without any
sort of stagnation (which can occur for instance in the
outwards-projecting bulges of the rotatable drum accord-
ing to EP 2372010). In the case the laundry treating ma-
chine is a drying or washing-drying machine, the drying
air advantageously flows through the holes with extreme-
ly low pressure drop.

[0021] Furthermore the rotatable drum of the invention
advantageously has great stiffness and allows obtaining
high washing efficiency. Advantageously, such a rotata-
ble drum is cheap, easy to produce and easy to be serv-
iced and/or repaired. Moreover, the consumer immedi-
ately distinguishes it from the rotatable drums of known
laundry treating machines because it has a totally differ-
ent looking appearance.

[0022] In the case the laundry treating machine is a
washing or washing-drying machine, the arrangement of
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the through holes in the groups (wherein the through
holes are separated one another by the first interspaces)
"imposes" a particular path direction to the water (or wa-
ter/detergent mixture), which helps the water exchange
during the washing cycle phase and gives a better evac-
uation during the spinning cycle phase. Due to the second
interspaces, at low angular speed of the drum, the water
(or water/detergent mixture) is dragged by the drum ro-
tation and it follows a slightly longer path, staying in con-
tact with the laundry for a longer period and ensuring a
deeper wetting action beyond the simply immersion into
the water contained into the tub. In addition thereof, a
film of water occurs on the second interspaces, prolong-
ing the above mentioned effect. On the other hand, during
spinning phase at high angular speed of the drum, the
second interspaces contrast the centrifugal force by
pressing against the laundry and providing an additional
wringing effect.

[0023] In the case the laundry treating machine is a
drying or washing-drying machine, the arrangement of
the through holes in the groups provides a good air flow
through the drum, in this way allowing good drying per-
formances.

[0024] Preferably, said groups of through holes are ar-
ranged in a plurality of parallel rows, said groups being
staggered one another.

[0025] Advantageously, said arrangement allows ob-
taining a high through holes density for surface unit.
[0026] Preferably, the arrangement of the through
holes in each of said groups defines a substantially po-
lygonal pattern. More preferably, said substantially po-
lygonal pattern is a regular polygon or a portion thereof.
Even more preferably, said regular polygon is defined by
a number of through holes equal at least to the number
of vertexes of the regular polygon, for each vertex a
through hole being formed.

[0027] Inapreferred embodimentof the invention, said
regular polygon is a hexagon.

[0028] Advantageously, said hexagonal pattern is
easy torealize and it allows obtaining a very high through
holes density for surface unit. In addition, a hexagonal
pattern allows obtaining a homogeneous perforated por-
tion using a single pattern, due to the fact that hexagons
tessellate.

[0029] In a particularly preferred embodiment of the
invention, said hexagon is formed by nineteen staggered
through holes, which are arranged so that said hexagon
has a central through hole surrounded by six through
holes, surrounded in turn by twelve through holes, each
side of said hexagon having three through holes.
[0030] Surprisingly, the Applicant found that this par-
ticular hexagonal pattern allows obtaining - in the case
the laundry treating machine is a washing or washing-
drying machine - an optimal water exchange during the
washing cycle phase and evacuation during the spinning
cycle phase.

[0031] Preferably, the percentage ratio between a first
area taken up by said through holes and a second area
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taken up by said through holes, said first interspaces and
said second interspaces - said ratio being multiplied by
100 - iscomprised in the range between 9.9% and 10.1%,
extremes beingincluded, and preferably said percentage
ratio is of about 10%. Surprisingly, Applicant found that
these particular percentage ratios allow obtaining - in the
case the laundry treating machine is a washing or wash-
ing-drying machine - optimal performances during both
the washing and spinning cycle phases. Indeed, values
of percentage ratios lower than the above-mentioned
range gives higher washing performances, but poorer
spinning performances, and vice versa.

[0032] Preferably, said through holes are substantially
circular and have substantially the same diameter.
[0033] More preferably, said diameter is comprised in
the range between 2 mm and 4,5 mm, extremes being
included, and even more preferably said diameter is
about 3 mm.

[0034] Advantageously, Applicant found that these
particular diameters allow obtaining -in the case the laun-
dry treating machine is a washing or washing-drying ma-
chine - optimal performances during both the washing
and spinning cycle phases.

[0035] Preferably, said substantially cylindrical lateral
wall is provided with more than one perforated portion
and the rotatable drum comprises a plurality of lifters in-
terposed between said perforated portions of said sub-
stantially cylindrical lateral wall, said lifters being associ-
ated with and projecting inwardly from said substantially
cylindrical lateral wall.

[0036] More preferably, the rotatable drum according
to the invention comprises three lifters arranged substan-
tially equidistantly along said substantially cylindrical lat-
eral wall.

[0037] Ina preferred embodiment of the invention, said
substantially cylindrical lateral wall defines an inner and
an outer substantially cylindrical surface, and each
through hole includes an aperture realized on said inner
substantially cylindrical surface and a sleeve projecting
radially outwards from said outer substantially cylindrical
surface, wherein said sleeve preferably projects radially
outwards from said outer substantially cylindrical surface
for a radial height comprised in the range between 0.4
mm and 0.8 mm, extremes being included, and more
preferably said radial height is of about 0.6 mm.

[0038] Advantageously,these particular heights donot
damage the laundry.

[0039] Preferably, said sleeve of said through holes
has substantially rounded fillets in respect of said outer
substantially cylindrical surface, said substantially round-
ed fillets preferably having a curvature radius "r" com-
prised in the range between 1.0 mm and 1.4 mm, ex-
tremes being included.

[0040] Advantageously, by using such particular cur-
vature radii, the water can easily slide through the holes,
in the case the laundry treating machine is a washing or
washing-drying machine. Furthermore, by using such
particular curvature radii, the laundry is protected from
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any damage, since there are not sharp edges at the free
end of said sleeves of the through holes.

[0041] According to a second aspect thereof, the
present invention relates to a laundry treating machine
including a casing accommodating a rotatable drum suit-
able for receiving laundry to be treated, and a door pro-
vided for allowing access to the rotatable drum, the ro-
tatable drum being realized according to what has been
just mentioned above.

[0042] In other words, preferably, such a rotatable
drum of said laundry treating machine has - individually
or in combination - all of the structural and functional fea-
tures discussed above with reference to the rotatable
drum of the present invention and therefore has all of the
above-mentioned advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] Furtherfeatures and advantages of the present
invention shall become clearer from the following detailed
description of a preferred embodiment thereof, made with
reference to the attached drawings and given as an in-
dication and not for limiting purposes.

[0044] In particular, the attached drawings are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation. The drawings together with the description serve
to explain the principles of the invention. In the drawings,
corresponding characteristics and/or components are
identified by the same reference numbers. In such draw-
ings:

- figure 1 schematically shows a perspective view of
alaundry treating machine (in particular, a front-load-
ing laundry washing machine) according to the in-
vention, wherein a door is shown in its opened po-
sition, so that a rotatable drum included in said laun-
dry treating machine is visible;

- figure 2 schematically shows a perspective view of
the rotatable drum of figure 1;

- figures 3 and 4 schematically show elevation views
(front and back, respectively) of the rotatable drum
of figures 1 and 2;

- figures 5a-5d schematically show side elevation
views of the rotatable drum of figures 1 and 2, in four
different angular positions of the drum rotating about
its rotation axis;

- figure 6 schematically shows a perspective view of
a substantially cylindrical lateral wall of the rotatable
drum of figures 1 and 2;

- figure 7 schematically shows a plant view of the sub-
stantially cylindrical lateral wall of figure 6, wherein
the substantially cylindrical lateral wall is rectified;
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- figure 8 schematically shows a enlarged view of a
portion of the rectified substantially cylindrical lateral
wall of figure 7;

- figure 8a schematically shows an enlarged view of
detail 8a of figure 8;

- figure 8b schematically shows an enlarged view of
the squared detail 8b of figure 8; and

- figure 9 schematically shows a cross sectional view
of the substantially cylindrical lateral wall of figure 6,
taken according to the plane IX - IX of figure 8a,
which is perpendicular to the rotation axis of the ro-
tatable drum of figures 1 and 2.

DETAILED DESCRIPTION OF THE INVENTION

[0045] Withinitial reference to figure 1, a laundry treat-
ing machine according to the invention is shown, which
is globally indicated with reference numeral 2.

[0046] In particular, a laundry washing machine is
shown, without this implying any loss of generality, i.e.,
the laundry treating machine of the invention can be a
laundry washing machine, a laundry washing-drying ma-
chine or a laundry drying machine. The laundry treating
machine 2 is hereinafter also referred to as washing ma-
chine 2.

[0047] More in particular, a laundry washing machine
of the front-loading type is shown. It is however clear that
the invention is applicable, substantially without any cru-
cial modification, to a laundry treating machine of the top-
loading type (both of the horizontal axis type and of the
vertical axis type).

[0048] A rotatable drum 1 is mounted into the laundry
washing machine 2 for housing the laundry to be washed.
[0049] The washing machine 2 illustrated in figure 1
advantageously comprises: an outer box casing 3, pref-
erably, though not necessarily, parallelepiped-shaped; a
hollow washing tub (not indicated in the enclosed fig-
ures), substantially cylindrical, suspended in floating
manner inside the casing for example via a suspension
system preferably, though not necessarily, comprising a
number of coil springs (not shown) connecting the upper
portion of the washing tub to the top of the casing 3, and
one or more vibration dampers (not shown) connecting
the lower portion of the washing tub to the bottom of the
casing 3. The rotatable drum 1 is positioned in axially
rotating manner inside the washing tub for rotating about
its longitudinal axis L; and an electric motor assembly
(not shown) for rotating, on command, the rotatable drum
1 about its rotation axis L inside washing tub is also in-

cluded.

[0050] In the present description and in the following
claims, the words "top", "bottom", "above", "below", or
the like, refer to the relative positions of portions of the
washing machine 2 with respect to the floor.

[0051] As indicated above, the washing machine 2 il-
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lustrated in the enclosed figure 1 is a front-loading type
washing machine, and therefore the washing tub is sus-
pended substantially horizontally inside the casing 3, with
a front opening (not indicated in the enclosed figures) of
the washing tub directly faced to a laundry loading and
unloading opening 4 formed in a front face 3a of the cas-
ing 3.

[0052] Moreover, the front-loading type laundry wash-
ing machine 2 advantageously comprises: an elastic-de-
formable bellows 8 (chematically illustrated in figure 1),
preferably substantially cylindrical, which connects the
front opening of washing tub to the laundry loading and
unloading opening 4 formed in the front face 3a of the
casing 3; and a porthole door 9 which is advantageously
hinged to the front face 3a of the casing 3 so as to rotate
to and from a closing position in which the porthole door
9 closes the laundry loading and unloading opening 4
located in the front face 3a, so as to watertight seal the
washing tub.

[0053] The rotatable drum 1, in turn, is preferably,
though not necessarily, housed into the washing tub so
that its longitudinal axis (or rotation axis) is oriented sub-
stantially horizontally and approximately coincides with
the longitudinal axis of washing tub (clearly the invention
may be applied without any crucial modification also to
a washing machine, not illustrated, in which the washing
tub and the rotatable drum are inclined with respect to
the horizontal plane).

[0054] With reference tofigure 1, the washing machine
2 is also advantageously provided with:

- awater supply circuit (not shown) which is structured
for supplying a given amount of tap water into wash-
ing tub;

- a washing water recirculating and draining circuit
(notshown) which is structured for sucking the wash-
ing water from the bottom of the washing tub and
feeding this water back inside into the rotatable drum
1 during the washing and rinsing phases of the wash-
ing cycle, or alternatively draining the water accu-
mulated on the bottom of the washing tub directly
into a waste-water exhaust duct (non shown) located
outside the casing 3; and

- awater heater (not shown), for example an electrical
resistor, which is located preferably on the bottom
of washing tub, preferably, thought not necessarily,
into an outwards-projecting basin-shaped seat (not
shown) realized on the bottom of washing tub, and
is structured for heating the washing water accumu-
lated on the bottom of the washing tub.

[0055] In a different embodiment, the washing water
recirculating and draining circuit may be replaced by a
washing water draining circuit which is structured for
solely sucking the washing water from the bottom of the
washing tub and feeding this water directly into the waste-
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water exhaust duct (not shown) located outside the cas-
ing 3.

[0056] The casing 3, the washing tub, the suspension
system, the electric motor assembly, the bellows 8, the
porthole door 9, the fresh water supply circuit, the wash-
ing water recirculating and draining circuit and the water
heater are commonly know parts in the laundry washing
machine technical field, and therefore are not described
in detail.

[0057] With particular reference to figures 2, 3, 4 and
5a-5d, the rotatable drum 1 comprises a substantially
cylindrical and hollow body 13 preferably, thought not
necessarily, made of metal material, for example stain-
less steel.

[0058] Advantageously, the rotatable drum 1 may op-
tionally comprise also a number (for example three) of
transversal protruding ribs or lifter 14, which are located
on an inner surface 13d of a substantially cylindrical lat-
eral wall 13a of the body 13, evenly spaced one another.
In jargon, the substantially cylindrical lateral wall 13a is
also called wrapper of the drum 1.

[0059] Moreover these transversal protruding ribs 14
preferably, thought not necessarily, extend substantially
parallel to the longitudinal axis L of the body 13, i.e., of
the rotatable drum 1, and project from the inner surface
of the substantially cylindrical lateral wall 13a towards
the center of the drum 1 so as to lift the laundry during
the rotation of the rotatable drum 1.

[0060] With particular reference to figures 6, 7, 8, 8a,
8b and 9, the rotatable drum 1 is provided with a plurality
of through holes 15 which are arranged at least on the
substantially cylindrical lateral wall 13a (however further
through holes may be optionally provided also on one or
more of the front and back bases 13b, 13c of the sub-
stantially cylindrical and hollow body 13) so as to assure
adequate water circulation across the drum 1 during all
phases of the washing cycle. In jargon, the through holes
15 are also called drain holes.

[0061] Advantageously, the substantially cylindrical
lateral wall 13a is provided with one or more perforated
portions 13a’ each one comprising a plurality of through
holes 15 which are arranged in an orderly manner so as
to form groups 15a of through holes 15.

[0062] As clearly shown in the non-limiting example
illustrated in figure 7, the perforated portions 13a’ may
be for example three. Three lifters 14 are in this case
preferably interposed between the three perforated por-
tions 13a’. The three lifters 14 are associated with three
linking portions 14a of the substantially cylindrical lateral
wall 13a, each linking portion 14a being circumferentially
arranged between two of the perforated portions 13a’,
sothat the three lifters 14 are arranged substantially equi-
distantly along the substantially cylindrical lateral wall
13a.

[0063] Each linking portion 14a comprises element(s)
(for example slots 50) for associating the lifter 14, for
example through shape coupling between fin(s) and/or
hook(s) comprised in the lifters 14 and slots 50.
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[0064] In the non-limiting example of figure 7, the sub-
stantially cylindrical lateral wall 13a further comprises two
opposed side portions 13a", advantageously lacking
through holes, arranged at the two opposed free side of
the substantially cylindrical lateral wall 13a, so that the
perforated portions 13a’ and the linking portions 14a are
interposed between the two opposed side portions 13a".
Alternatively, the perforated portion(s) 13a’ may cover
the whole width of the substantially cylindrical lateral wall
13a.

[0065] Asvisiblein figure 8a, where a single group 15a
of through holes 15 is depicted, the through holes 15 in
each group 15a are separated one another by first inter-
spaces 15b. The groups 15a are in turn separated one
another by second interspaces 15c¢ lacking through holes
(see figures 8 and 8b). The first and second interspaces
15b, 15c are substantially non-perforated wall sections
that separates the holes 15 from each others and the
groups 15a one from the others, respectively.

[0066] According to a feature of the present invention,
the firstinterspaces 15b and the second interspaces 15¢
of the perforated portions 13a’ have substantially the
same radial distance from the rotation axis L. In other
words, the first interspaces 15b and the second inter-
spaces 15c¢ substantially belong to a single substantially
cylindrical wall lacking inwards/outwards radial projec-
tions. Thus, this substantially cylindrical wall, besides
holes 15, in section substantially defines a circumfer-
ence, having center on the rotation axis L and polar co-
ordinates r(¢) = a wherein a = constant.

[0067] The groups 15a of through holes 15 are prefer-
ably arranged in a plurality of parallel rows, the groups
15a being staggered one another.

[0068] In figure 8, at least three different types of par-
allel rows can be identified, whose directions have been
indicated with three axis, numbered R1, R2 and R3.
[0069] The parallel rows having direction R1 are sub-
stantially perpendicular to the rotation axis L, the parallel
rows having direction R2 are substantially parallel to the
rotation axis L, and the parallel rows having direction R3
are slanting to the rotation axis L.

[0070] Inthe non-limiting example of the preferred em-
bodiment illustrated, the arrangement of the through
holes 15 in each of the groups 15a defines a substantially
polygonal pattern which is a hexagon or a portion thereof.
[0071] In particular, a regular hexagon has been used
in the illustrated preferred embodiment, but a different
polygon (preferably a regular polygon) can be used as
well (like a pentagon, a triangle, etc.). Preferably, a tes-
sellating polygon is used. The (regular) polygon pattern
allows obtaining a high "compression" of the groups 15a,
i.e. a high group density for surface unit.

[0072] In this case, owing to the hexagonal pattern of
the groups 15a, the angle between the rows having axis
R3 and an axix perpendicular to the rotation axis L (e.g.
axis R1) is about 34°.

[0073] As clearly shown in figure 8a, the hexagon is
preferably formed by nineteen staggered through holes
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15, which are arranged so that said hexagon has a central
through hole 15’ surrounded by six through holes 15",
surrounded in turn by twelve through holes 15", each
side of this hexagon having three through holes 15™ and
the vertex angle being of about 120°. In other words, the
nineteen through holes 15 of the hexagon are arranged
in five staggered rows (having - in sequence - three, four,
five, four and three through holes 15, respectively) ex-
tended along a direction substantially perpendicular to
the rotation axis L (circumferential direction of the rotat-
able drum 1) and in nine rows (having - in sequence -
one, two, three, two, three, two, three, two and one
through holes 15, respectively) extended along a direc-
tion substantially parallel to the rotation axis L (axial di-
rection of the rotatable drum 1).

[0074] The hexagonal groups 15a are separated one
from the other of a distance substantially equal to the
space occupied by a row of holes.

[0075] Inthe non-limiting example of the preferred em-
bodiment illustrated in figure 8b, the hexagonal groups
15a are separated one from the other by a first distance
substantially equal to the space occupied by a row of
holes only along a direction substantially parallel to the
rotation axis L (i.e. R2). This first distance is substantially
equal to the width w1 of the rectangle indicated with A in
figure 8b. Along four directions substantially slanting to
the rotation axis L, the hexagonal groups 15a are sepa-
rated one from the other by a second distance slightly
lower than the space occupied by a row of holes. This
second distance is substantially equal to the width w2 of
the rectangle indicated with B in figure 8b. In the present
description, with the expression "slightly lower" itis meant
that said second distance (w2) is lower than the space
occupied by a row of holes of a percentage comprised
in the range between 55.7% and 58%, extremes being
included, and more preferably said percentage is of about
56.8%.

[0076] As clearly shown in figure 8b, the second inter-
spaces 15c include both the rectangles A and B.
[0077] In other words, one side of one hexagon is sep-
arated from one respective side of another adjacent hex-
agon by a distance w1 in direction L (or R2), and w2 in
directions different from L (or R2). Thus, one hexagon is
surrounded by a second interspace 15¢ shaped as a sub-
stantially hexagonal ring, which separates such hexagon
from the adjacent hexagons and whose sides have a
width respectively w1 or w2.

[0078] Preferably, alongthe direction substantially par-
allel to the rotation axis L (i.e. R2), the centers of the
through holes 15 (i.e., the distance between two center
through holes 15’ of two adjacent hexagons) of two ad-
jacent hexagons are spaced apart one another by a third
distance w3, preferably comprised in the range between
42.5 mm and 43.1 mm, extremes being included, and
more preferably said third distance w3 is of about 42.8
mm.

[0079] Preferably, along the four directions substan-
tially slanting to the rotation axis L, the centers of the
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through holes 15 of two adjacent hexagons are spaced
apart one another by a fouth distance w4 comprised in
the range between 37.8 mm and 38.4 mm, extremes be-
ing included, and more preferably said fourth distance is
of about 38.1 mm.

[0080] Inthis manner, itis obtained a sequence of hex-
agonal groups 15a placed in a preferential slanting di-
rection, with an angle of about 34° in respect of an axis
perpendicular to the rotation axis L (i.e. R1), which results
in a "cross chess" visual effect.

[0081] The total amount of hexagonal groups 15a in
the perforated portion 13a’ may change depending on
the length and width of rotatable drum 1, which depends
on the laundry treating machine 2.

[0082] Preferably atthe edges of the perforated portion
13a’, the groups 15a can be shaped not as a full hexagon,
but also as a portion of the same, for example the groups
15a can have twelve through holes 15 arranged in three
staggered rows (having - in sequence - three, four and
five through holes 15, respectively) extended along a di-
rection substantially perpendicular to the rotation axis L.
[0083] Ingeneral, the groups 15a form hexagons each
of which can be defined by a number of through holes
equal at least to six (i.e., the number of vertexes of the
hexagon), for each vertex a through hole being formed.
[0084] The through holes 15 are substantially circular
and have substantially the same diameter.

[0085] Preferably, such a diameter is comprised in the
range between 2 mm and 4,5 mm, extremes being in-
cluded, and more preferably said diameteris about 3 mm.
[0086] Preferably, along a direction substantially per-
pendicular to the rotation axis L (i.e. R1), the centers of
the through holes 15 of each group 15a are spaced apart
one another by a fifth distance w5 comprised in the range
between 31.2 mm and 31.8 mm, extremes being includ-
ed, and more preferably said fifth distance is of about
31.5 mm.

[0087] As clearly shown in figure 9, the substantially
cylindrical lateral wall 13a defines an inner and an outer
substantially cylindrical surface 13d and 13e. Each
through hole 15 includes an aperture (or inlet) 16d real-
ized on the inner substantially cylindrical surface 13d and
a sleeve (comprising an outlet) 16e projecting radially
outwards from the outer substantially cylindrical surface
13e.

[0088] The sleeve 16e preferably projects radially out-
wards from the outer substantially cylindrical surface 13e
for a radial height comprised in the range between 0.4
mm and 0.8 mm, extremes being included, and more
preferably this radial height is of about 0.6 mm.

[0089] Furthermore, the sleeve 16e has substantially
rounded fillets 16e’ in respect of the outer substantially
cylindrical surface 13e.

[0090] The substantially roundedfillets 16e’ preferably
have a curvature radius ("r" in figure 9) comprised in the
range between 1.0 mm and 1.4 mm, extremes being in-
cluded, and more preferably said curvature radius is of
about 1.2 mm.



13 EP 2 832 916 A1 14

[0091] Advantageously, the through holes 15 with the
above-mentioned respective sleeves are obtained by
embossing. By this embossing, the inner substantially
cylindrical surface 13d has rounded profile in order to
avoid any damage of the laundry due to rips and tears.
[0092] Preferably, the percentage ratio between a first
area taken up by the through holes 15 and a second area
taken up by the through holes 15, the first interspaces
15b and the second interspaces 15c¢ - said ratio being
multiplied by 100 - is comprised in the range between
9.9% and 10.1%, extremes being included. More prefer-
ably, such a percentage ratio is of about 10%.

[0093] Inotherwords, said percentage ratio is the ratio
between a "surface of holes" (i.e., the first area taken up
by the through holes 15) and a "total surface" of one
single perforated portion 13a’ of the substantially cylin-
drical lateral wall 13a of the rotatable drum 1 (i.e., the
second area taken up by the through holes 15, the first
interspaces 15b and the second interspaces 15c). Said
"total surface" of one single perforated portion 13a’ is
clearly visible in figure 7, wherein three perforated por-
tions 13a’ are shown. In particular, the "total surface" of
one single perforated portion 13a’ is the surface of one
of the three rectangles indicated in figure 7 by dotted
lines, each rectangle defining one perforated portion 13a’
and being the smallest rectangle circumscribed about
the groups 15a of through holes 15 of one single perfo-
rated portion 13a’.

[0094] General operation of the laundry washing
(and/or drying) machine 2 is substantially identical to that
of a conventional laundry washing (and/or drying) ma-
chine, therefore no further explanation is required.
[0095] A production of the rotatable drum 1 comprises
the step of punching a substantially flat metal sheet 20
(shown in figure 7) which is preferably, though not nec-
essarily, made of stainless steel, so as to realize, on the
latter, the above-described plurality of groups 15a of
through holes 15. Generally, the substantially flat metal
sheet 20 has a substantially rectangular shape.

[0096] Afterwards, the production of the rotatable drum
1 comprises the step of cylindrically bending the metal
sheet 20 so as to form a cylindrical coil (shown in figure
6), in which the sleeves 16e of the through holes 15 pro-
trude outwards (i.e., towards the external of the rotatable
drum 1).

[0097] Afterwards, the production of the rotatable drum
1 comprises the step of side-to-side connecting the two
facing opposite lateral edges of the metal sheet 20 pref-
erably, though not necessarily, by clinching or welding,
so as to form a cylindrical sleeve, i. e., to form the sub-
stantially cylindrical lateral wall 13a of the rotatable drum
1.

[0098] If the rotatable drum 1 is to be mounted into a
front-loading washing machine, the production of the ro-
tatable drum 1 further comprises the step of fitting, on
the two axial ends of the substantially cylindrical lateral
wall 13a, respectively the front base 13b (preferably, a
ring-shaped flange provided with an opening for load-
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ing/unloading the laundry, as shown in figure 3) and the
back base 13c (preferably, a rigid disc-shaped plate, as
shownin figure 3), both preferably, though not necessary,
made of stainless steel. Afterwards, the assembly of the
rotatable drum 1 comprises the step of side-to-side con-
necting, preferably, though not necessarily, via clinching
or welding, the external circular border of the flange 13b
and of the plate 13c to the the substantially cylindrical
lateral wall 13a, so as to realize the substantially cylin-
drical and hollow body 13, which is preferably bell-
shaped (i.e., cylindrical, hollow, closed at one base - i.e.,
the base 13c - and partially opened at the other base -
i.e., the base 13b). Advantageously, but not necessarily,
through holes analogous to the ones described above
with reference to the substantially cylindrical lateral wall
13a, may be present also in the ring-shaped flange 13b
and/or in the disc-shaped plate 13c.

[0099] Alternatively, if the rotatable drum 1 is to be
mounted into a top-loading washing machine of the hor-
izontal axis type, the production of the rotatable drum 1
comprises the step of fitting, on the two axial ends of the
substantially cylindrical lateral wall 13a, respectively two
rigid disc-shaped plates, both preferably, though not nec-
essary, made of stainless steel. Afterwards, the produc-
tion of the rotatable drum 1 comprises the step of side-
to-side connecting, preferably, though not necessarily,
via clinching or welding, the external circular border of
the two plates to the substantially cylindrical lateral wall
13a, so as to realize a hollow cylindrical body. Moreover,
if the rotatable drum 1 is to be mounted into a top-loading
washing machine, on the substantially cylindrical lateral
wall 13a there is an opening, not illustrated in the en-
closed figures, adapted for allowing the loading/unload-
ing of the laundry. This opening is advantageously clos-
able by one or more lids associated (for example hinged,
or slidably associated) to the rotatable drum 1. Advanta-
geously, but not necessarily, through holes analogous to
the ones described above with reference to the substan-
tially cylindrical lateral wall 13a, can be present also in
one or both the disc-shaped plates and/or on the one or
more lids.

[0100] It has thus been shown that the present inven-
tion allows all the set objects to be achieved.

[0101] Clearly, changes may be made to the rotatable
drum and to the laundry treating machine (including such
a rotatable drum) as described herein.

[0102] Although an illustrative embodiment of the
present invention have been described herein with ref-
erence to the attached drawings, it is to be understood
that the present invention is not limited to the specific
embodiment illustrated and described herein, and that
various other changes and modifications may be affected
therein by one skilled in the art without departing from
the scope of the invention. All such changes and modi-
fications are intended to be included within the scope of
the invention as defined by the following claims.

[0103] It is underlined that dependent claims refer to
preferred embodiment of the invention.
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Claims

Rotatable drum (1) for a laundry treating machine
(2), the rotatable drum (1) comprising a substantially
cylindrical lateral wall (13a) having a rotation axis
(L), the substantially cylindrical lateral wall (13a) be-
ing provided with at least one perforated portion
(13a’) having a plurality of through holes (15) which
are arranged in an orderly manner so as to form
groups (15a) of through holes (15), said through
holes (15) in each group (15a) being separated one
another by first interspaces(15b), said groups (15a)
being in turn separated one another by second inter-
spaces (15c¢) lacking through holes, the rotatable
drum (1) being characterized in that said first inter-
spaces (15b) and said second interspaces (15c) of
said at least one perforated portion (13a’) have sub-
stantially the same radial distance from said rotation
axis (L).

Rotatable drum (1) according to claim 1, wherein
said groups (15a) of through holes (15) are arranged
in a plurality of parallel rows, said groups (15a) being
staggered one another.

Rotatable drum (1) according to claim 1 or 2, wherein
the arrangement of the through holes (15) in each
of said groups (15a) defines a substantially polygo-
nal pattern.

Rotatable drum (1) according to claim 3, wherein
said substantially polygonal pattern is a regular pol-
ygon or a portion thereof.

Rotatable drum (1) according to claim 4, wherein
said regular polygon is defined by a number of
through holes (15) equal at least to the number of
vertexes of the regular polygon, for each vertex a
through hole (15) being formed.

Rotatable drum (1) according to claim 4 or 5, wherein
said regular polygon is a hexagon.

Rotatable drum (1) according to claim 6, wherein
said hexagon is formed by nineteen staggered
through holes (15), which are arranged so that said
hexagon has a central through hole (15’) surrounded
by six through holes (15"), surrounded in turn by
twelve through holes (15™), each side of said hexa-
gon having three through holes (15").

Rotatable drum (1) according to any one of the pre-
vious claims, wherein the percentage ratio between
a first area taken up by said through holes (15)and
a second area taken up by said through holes (15),
said first interspaces (15b) and said second inter-
spaces (15¢) - said ratio being multiplied by 100 - is
comprised in the range between 9.9% and 10.1%,
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10.

1.

12.

13.

14.

15.

extremes being included, and preferably said per-
centage ratio is of about 10%.

Rotatable drum (1) according to any one of the pre-
vious claims, wherein said through holes (15) are
substantially circular and have substantially the
same diameter.

Rotatable drum (1) according to claim 9, wherein
said diameter is comprised in the range between 2
mm and 4,5 mm, extremes being included, and pref-
erably said diameter is about 3 mm.

Rotatable drum (1) according to any one of the pre-
vious claims, wherein said substantially cylindrical
lateral wall (13a) is provided with more than one per-
forated portion (13a’) and the rotatable drum (1) com-
prises a plurality of lifters (14) interposed between
said perforated portions (13a’) of said substantially
cylindrical lateral wall (13a), said lifters (14) being
associated with and projecting inwardly from said
substantially cylindrical lateral wall (13a).

Rotatable drum (1) according to claim 11, comprising
three lifters (14) arranged substantially equidistantly
along said substantially cylindrical lateral wall (13a).

Rotatable drum (1) according to any one of the pre-
vious claims, wherein said substantially cylindrical
lateral wall (13a) defines an inner (13d) and an outer
substantially cylindrical surface (13e), and each
through hole (15) includes an aperture (16d) realized
on said inner substantially cylindrical surface (13d)
and a sleeve (16e) projecting radially outwards from
said outer substantially cylindrical surface (13e),
wherein said sleeve (16e) preferably projects radially
outwards from said outer substantially cylindrical
surface (13e) for a radial height comprised in the
range between 0.4 mm and 0.8 mm, extremes being
included, and more preferably said radial height is
of about 0.6 mm.

Rotatable drum (1) according to claim 13, wherein
said sleeve (16e) of said through holes (15) has sub-
stantially roundedfillets (16€e’) in respect of said outer
substantially cylindrical surface (13e), said substan-
tially rounded fillets (16e’) preferably having a cur-
vature radius (r) comprised in the range between 1.0
mm and 1.4 mm, extremes being included, more
preferably said curvature radius (r) being of about
1.2 mm.

Laundry treating machine (2) including a casing (3)
accomodating a rotatable drum (1) suitable for re-
ceiving laundry to be treated, and a door (9) provided
for allowing access to the rotatable drum (1), the ro-
tatable drum (1) being realized according to any one
of the previous claims.
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