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(54) Laundry-drying machine

(57) A laundry-drying machine comprises a drum (5)
rotatable about a substantially horizontal axis (A) and
having an inlet for the air (10a) and an outlet for the air
(14, 14a). The drum (5) is designed to be traversed by
drying air, forced by means of a fan (13) and heated via
heating means (18) before being introduced into the drum
(5) through the aforesaid inlet (10a). The fan (13) and
the heating means (18) are operatively associated to an
air-conveying duct (12) having a delivery section (12b,
12c), which is in fluid communication with the aforesaid
inlet (10a), and a suction section (12a), which is in fluid
communication with said outlet (14, 14a). Provided inside
the drum (5) is at least one laundry-agitation member
(20), having a cavity (21) configured for receiving at least
part of the hot air introduced into the drum (5), and one
or more passages (22) for diffusing the hot air from the
internal cavity (21) towards a central area of the drum
(5), where the aforesaid inlet for the air comprises at least
one passageway (10a) in a position corresponding to the
agitation member (20) and in fluid communication with
the corresponding cavity (21). Mounted on the outside
of the drum (5) is a directing device (25), fixed in rotation
with respect to the structure of the drum (5), which is
operatively coupled to the delivery section (12b, 12c) of
the duct (12) and is configured for conveying at least part
of the air coming from the duct (12) to the passageway
(10a), and hence the cavity (21) of the corresponding
agitation member (20).
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Description

Field of the invention

[0001] The present invention relates to a laundry-dry-
ing machine, of the type indicated in the preamble of
Claim 1.

Prior art

[0002] Laundry-drying machines typically comprise a
substantially parallelepipedal cabinet, housed in which
in a rotatable way is a drum, driven by an electric motor
so as to turn about a substantially horizontal axis. The
front of the drum has an opening that is accessible via a
door hinged to the front wall of the cabinet in order to
enable loading and unloading of the laundry to be dried.
In some solutions, the access door is hinged to the upper
part of the cabinet and the cylindrical wall of the drum is
in turn provided with a door. Usually provided inside the
drum are laundry-agitation members or paddles, associ-
ated to the peripheral wall of the drum itself.
[0003] The machine has a system for conveying a flow
of drying air, including at least one duct operatively as-
sociated to which are a fan and air-heating means. The
fan is operative for forcing the air into the drum, via a
delivery branch of the system, after the air itself has been
heated by the heating means, for example comprising
an electrical resistance. The hot air traverses the inside
of the drum and is saturated with the humidity yielded by
the laundry articles contained therein, said articles being
thus progressively dried. In evacuation machines, the
system for conveying the air is provided in such a way
that the fan sucks fresh air into the cabinet of the machine
and/or from the environment where the laundry dryer is
installed and then forces the heated air into the drum;
the moist air leaving the drum is then expelled from the
appliance. In condensation machines, the system for
conveying the air is substantially of a closed-circuit type:
in this case, the moist air leaving the drum passes in a
suction branch of the circuit, upstream of the fan, along
which there is a condenser designed to subtract humidity
from the air, said dehumidified air being then again heat-
ed and re-introduced into the drum via the delivery branch
of the circuit.
[0004] In dryers according to the prior art, the hot drying
air is introduced into the drum substantially axially,
through its rear wall, purposely provided with an inlet con-
stituted by an array of holes. The duct that conveys the
heated air downstream of the fan is shaped in such a
way that at least its terminal portion forms a chamber,
within which the air diffuses and then penetrates into the
drum through the aforesaid array of holes. This chamber
has in general an at least approximately circular profile
so as to circumscribe a region of diffusion of the air that
substantially faces the array of holes.
[0005] The moist air exits from the drum through its
front wall, which is provided with a central outlet, used -

in the case of front-loading machines - also for loading
and unloading the laundry. Along the circuit, usually
downstream of the outlet of the drum, a filter is provided
accessible to the user of the machine, having the function
of withholding the fluff released by the garments during
treatment and entrained by the forced flow of air.
[0006] In order to improve the quality of the drying treat-
ment, it has been proposed to exploit the paddles inside
the drum in order to diffuse the drying air on the laundry
also in a radial direction with respect to the axis of rotation
of the drum. A solution of this type is known from DE-A-
19623959, on which the preamble of Claim 1 is based.
[0007] In said solution, at least one paddle has an in-
ternal cavity, delimited at the rear by the rear wall of the
drum. The array of holes of the rear wall of the drum has
some dedicated holes, which are set in a position corre-
sponding to the cavity of the paddle: in this way, during
rotation of the drum, the dedicated holes cyclically face
the diffusion chamber that constitutes the terminal part
of the air duct. A part of the flow of drying air can thus
penetrate into the cavity of the paddle, which is provided
with outlets that make it possible to orient the drying air
towards the central area of the drum. The remaining part
of the flow of drying air penetrates, instead, axially into
the drum, through the other holes of the array provided
in the end wall.

Summary of the invention

[0008] From practical tests, the Applicant has ascer-
tained that the solution according to the prior document
cited presents a low efficiency. The object of the present
invention is consequently to provide a laundry-drying ma-
chine of the type indicated at the start having a circuit for
conveying the drying air that will present an enhanced
efficiency, and will be simple to produce, inexpensive,
and reliable.
[0009] According to the present invention, said object
is achieved by a laundry-drying machine having the char-
acteristics forming the subject of the attached claims. The
attached claims form an integral part of the technical
teaching provided herein in relation to the invention.
[0010] In accordance with a first embodiment of the
invention, there is provided a laundry-drying machine,
comprising a drum rotatable about a substantially hori-
zontal axis and having a rear wall, a front wall and a
substantially cylindrical peripheral wall, which extends
between the front and rear walls, the drum having at least
one inlet for the air and at least one outlet for the air, the
machine further comprising a fan and air-heating means,
wherein the drum is designed to be traversed by hot air,
forced by means of the fan and heated via the heating
means before being introduced into the drum through
said at least one inlet, the fan and the heating means
being operatively associated to an air-conveying duct
having a delivery section, which is in fluid communication
with said at least one inlet, and a suction section, which
is in fluid communication with said at least one outlet,
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wherein inside the drum at least one laundry-agitation
member is provided, associated to the cylindrical wall,
the at least one agitation member having a cavity, con-
figured for receiving at least part of the hot air introduced
into the drum, and one or more passages for diffusing
the hot air from the internal cavity towards a central area
of the drum, wherein said at least one inlet for the air
comprises at least one passageway in a position corre-
sponding to the at least one agitation member and in fluid
communication with the cavity thereof.
[0011] The machine according to the above said first
embodiment of the invention is characterized in that
outside the drum a directing device is mounted, connect-
ed in rotation to the structure of the drum, which is oper-
atively coupled to the delivery section of the duct and is
configured for directing at least part of the air coming
from the duct to said at least one passageway, and hence
to the cavity of the corresponding agitation member.
[0012] Preferably, the delivery section of the duct com-
prises a stationary end chamber, the directing device has
at least one first body portion that is operatively inter-
posed between the end chamber and the rear wall of the
drum, and the at least one first body portion has at least
one inlet opening for hot air, which faces inside the end
chamber.
[0013] The at least one first body portion is preferably
generally parallel to the rear wall of the drum to define a
respective stretch of radial path for air.
[0014] In one embodiment, the at least one passage-
way comprises an opening in the peripheral wall of the
drum.
[0015] Preferably, the directing device has at least one
second body portion substantially parallel to the periph-
eral wall of the drum, to define a corresponding stretch
of axial path for the hot air, an area of the peripheral wall
of the drum in which the passageway is located being
interposed between the second body portion and the cor-
responding agitation member.
[0016] The at least one first body portion has preferably
a respective cavity for passage of the hot air. Preferably,
the at least one second body portion has a respective
cavity for passage of the hot air, which is in fluid commu-
nication with the cavity of the first body portion.
[0017] In one embodiment, the end chamber has a pe-
ripheral wall having a front edge and the directing device
has a surface bearing on which said front edge abuts
with interposition of sliding seal means.
[0018] The drum has preferably a plurality of agitation
members, the directing device has a plurality of first body
portions and the first body portions extend radially with
respect to said axis. Preferably, the first body portions
are connected together by arch-shaped walls, the first
body portions and the arch-shaped walls defining the
above said surface.
[0019] In one embodiment, the directing device has a
plurality of second body portions, between each second
body portion and a corresponding agitation member
there being interposed an area of the peripheral wall of

the drum in which a respective passageway is located.
[0020] The at least one passageway preferably com-
prises an opening in the rear wall of the drum, an area
of the rear wall of the drum in which the passageway is
located being interposed between the first body portion
and the corresponding agitation member.
[0021] The at least one first body portion and/or the at
least one second body portion has preferably an open
box structure, to delimit with the rear wall or the peripheral
wall of the drum, respectively, a corresponding stretch
of path for the hot air.
[0022] The at least one inlet for the air comprises pref-
erably at least one further passageway for the hot air,
which includes one or one or more respective through
openings in the rear wall of the drum. Preferably, the
directing device defines, between the delivery section of
the duct and the rear wall of the drum at least one
sub-chamber, said one or more through openings of said
further passageway being in a position corresponding to
the at least one sub-chamber.
[0023] In accordance with a second embodiment of the
invention, there is provided a laundry-drying machine,
comprising a drum rotatable about a substantially hori-
zontal axis and having a rear wall, a front wall, and a
substantially cylindrical peripheral wall, which extends
between the front and rear walls, the rear wall having an
inlet for the air and the front wall having an outlet for the
air, the machine further comprising a fan and air-heating
means,
wherein the drum is designed to be traversed by hot air,
forced by the fan and heated by the heating means before
being introduced into the drum at said inlet, the fan and
the heating means being operatively associated to an
air-conveying duct having a delivery section, which is in
fluid communication with said inlet, and a suction section,
which is in fluid communication with said outlet,
wherein inside the drum at least one laundry-agitation
member is provided, which is associated to the peripheral
wall, the at least one agitation member having a cavity,
configured for receiving at least part of the hot air intro-
duced into the drum, and one or more passages for dif-
fusing the hot air from the cavity towards a central area
of the drum.
[0024] The machine according to the above said sec-
ond embodiment of the invention is characterized in that
inside the drum a baffle device is mounted, configured
for directing in a radial direction at least part of the flow
of air introduced into the drum, to the inside of the cavity
of the at least one agitation member.
[0025] Preferably the baffle device comprises a baffle
including a first wall generally facing the rear wall of the
drum and at a distance therefrom, the baffle having, at a
peripheral edge of the first wall, a passageway for con-
nection with the cavity of the agitation member. Prefer-
ably, the baffle has at least one radial guide cavity for
directing the air to the connection passageway. Always
preferably, the at least one radial cavity of the baffle is
delimited laterally by a pair of second walls that extend
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from the first wall towards the rear wall of the drum.
[0026] In one embodiment, the first wall of the baffle
has, in a central area thereof, one or more through holes,
the section of passage of the one or more through holes
being smaller than the section of passage of the inlet of
the air of the rear wall of the drum.
[0027] The above said inlet of the air comprises pref-
erably a plurality of through holes of the rear wall of the
drum.
[0028] The machine according to the second embod-
iment preferably comprises a plurality of said agitation
members, the baffle device being configured for convey-
ing at least part of the flow of air to the cavity of each
agitation member. In such a case, very preferably, the
first wall of the baffle has a plurality of said radial cavities,
each for directing air to a respective said connection pas-
sageway.
[0029] Preferably, the first wall of the baffle has a gen-
erally circular shape and/or comprises a plurality of radial
stretches, each including a respective radial cavity.
[0030] The baffle may be advantageously made of a
single piece with the agitation member or agitation mem-
bers.
[0031] The baffle and the agitation member, or each
agitation member, may be made of plastic material.
[0032] In accordance with a third embodiment of the
invention, there is provided a laundry-drying machine,
comprising a drum having a rear wall, a front wall and a
substantially cylindrical peripheral wall, at least the pe-
ripheral wall being rotatable about a substantially hori-
zontal axis, the rear wall having an air inlet, the front wall
having an air outlet, and the peripheral wall being sub-
stantially unperforated, the machine further comprising
a fan and air-heating means,
wherein the drum is designed to be traversed by hot air,
forced by the fan and heated by the heating means before
being introduced into the drum at said inlet, the fan and
the heating means being operatively associated to an
air-conveying duct having a delivery section, which is in
fluid communication with said inlet, and a suction section,
which is in fluid communication with said outlet,
wherein inside the drum at least one laundry-agitation
member is provided, fixed to the peripheral wall, the at
least one agitation member having a cavity with one or
more air inlet passages and one or more air outlet pas-
sages.
[0033] The machine according to the above said third
embodiment of the invention is characterized in that the
one or more inlet passages and the one or more outlet
passages of the agitation member are prearranged in
such a way that, in at least one angular position assumed
by the agitation member during rotation of the peripheral
wall of the drum, at least part of the hot air forced into
the drum penetrates the cavity of the agitation member
after it has passed through part of the laundry.
[0034] Preferably, the one or more inlet passages are
generally directed towards the inside of the drum and the
one or more outlet passages are generally directed to-

wards the outside of the drum at the air outlet thereof.
[0035] Very preferably, the at least one agitation mem-
ber has a body with an upper face and a front face, the
one or more inlet passages being provided in the upper
face and the one or more outlet passages being provided
in the front face. In one such embodiment, preferably, at
least one upper portion of the front face of the at least
one agitation member faces said air outlet of the drum,
in said upper portion there being defined a plurality of
said outlet passages. Very preferably, at least one lower
portion of the front face of the at least one agitation mem-
ber faces the front wall of the drum, said lower portion
being substantially free of outlet passages.
[0036] In one embodiment, the air outlet of the drum
comprises a mouth for loading and unloading laundry,
the machine being a front-loading machine, and at the
mouth of the drum an entrance of the aforesaid suction
section is provided. Preferably, said entrance comprises
a housing for a filter. Very preferably, the entrance or
housing has a front, at least part of the front facing the
front face of the agitation member.
[0037] Preferably, said air inlet of the drum comprises
a plurality of through holes of the rear wall of the drum.
[0038] Preferably, the upper face of the at least one
agitation member has an asymmetrical profile.
[0039] The machine comprises preferably a plurality
of said agitation members.
[0040] In accordance with the above said third embod-
iment of the invention there is also provided a method
for drying laundry in a laundry-drying machine, compris-
ing a laundry drum with a peripheral wall to which at least
one laundry-agitation member is fixed, comprising the
steps of

- setting in rotation at least the peripheral wall of the
drum, with the at least one agitation member that
causes a tumbling of the laundry inside the drum;

- forcing a flow of hot air into the drum through a rear
wall thereof, in such a way that hot air impinges upon
the laundry to remove humidity therefrom; and

- expelling hot air that has taken up humidity from the
laundry through a front wall of the drum,

wherein, in at least one angular position assumed by the
agitation member during rotation of the peripheral wall
of the drum, at least part of the hot air forced into the
drum penetrates the cavity of the agitation member after
it has passed through part of the laundry.
[0041] Preferably, said part of the flow of hot air passes
in the cavity of the agitation member when the latter is
at a region of lower dead centre of the rotation of the drum.
[0042] Very preferably said part of the flow of hot air
leaving the cavity of the agitation member is directed to-
wards an air filter.

Brief description of the drawings

[0043] Further purposes, characteristics, and advan-
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tages of the invention will emerge clearly from the ensu-
ing detailed description, with reference to the attached
drawings, which are provided purely by way of non-lim-
iting example and in which:

- Figure 1 is a schematic perspective view of a laun-
dry-drying machine according to the above said first
embodiment of the invention;

- Figure 2 is a schematic cross section, at a larger
scale, of the machine of Figure 1;

- Figure 3 is a schematic perspective view, substan-
tially according to the arrow 3 of Figure 2, of a direct-
ing device of the machine;

- Figure 4 is a schematic cross section, according to
the line IV-IV of Figure 2, at a larger scale;

- Figure 5 is a schematic cross section, according to
the line V-V of Figure 2, at a larger scale, with a rear
wall of a drum of the machine represented only par-
tially;

- Figure 6 is a schematic cross section similar to the
one of Figure 5, corresponding to a first variant of
the first embodiment of the invention;

- Figure 7 is a schematic cross section similar to the
one of Figure 2, corresponding to a second variant
of the first embodiment of the invention;

- Figure 8 is a schematic cross section, similar to the
one of figure 2, of a machine according to the above
said second embodiment of the invention;

- Figures 9 and 10 are schematic cross sections, ac-
cording to the lines III-III and IV-IV of Figure 8;

- Figure 11 is a schematic perspective view, according
to the arrow V of Figure 8, of a component of the
machine of figure 8;

- Figure 12 is a schematic perspective view of a com-
ponent similar to that of Figure 11, in a possible var-
iant;

- Figure 13 is a schematic perspective view of a com-
ponent similar to that of Figures 11 and 12, in a further
possible variant;

- Figure 14 is a schematic cross section, similar to the
one of figure 2, of a machine according to the above
said third embodiment of the invention;

- Figure 15 is a schematic perspective view of a laun-
dry-agitation member of the machine of Figure 14;
and

- Figure 16 is a schematic perspective view of a portion
of the machine of Figure 14.

Description of preferred embodiments of the invention

[0044] Reference to "an embodiment" or "one embod-
iment" in the framework of the present description is
meant to indicate that a particular configuration, struc-
ture, or characteristic described in relation to the embod-
iment is comprised in at least one embodiment. Hence,
phrases such as "in an embodiment" or "in one embod-
iment" and the like that may be present in various points
of the present description do not necessarily all refer to

one and the same embodiment. In addition, the details,
configurations, structures, or characteristics may be
combined in any adequate way in one or more embodi-
ments. The references used in what follows are provided
only for convenience and do not define the sphere of
protection or the scope of the embodiments.
[0045] It is moreover pointed out that in the sequel of
the present description only the elements useful for an
understanding of the invention will be described, it being
taken for granted that the machine forming the subject
of the invention comprises all the other elements in them-
selves known for normal operation of a laundry dryer.
[0046] With particular reference to Figures 1 and 2,
designated as a whole by 1 is a laundry-drying machine
according to the present invention, which is assumed as
being of the closed-circuit condensation type. The ma-
chine 1 has a load-bearing structure, including a cabinet
2 provided with a front door 3. Designated by 4 is a user
interface or control panel, forming part of a control system
of the machine 1, the interface 4 enabling selection of
the drying programs and the possible associated options.
[0047] Rotatably mounted inside the cabinet 2 is a
laundry drum 5, having a generally cylindrical shape and
mounted for turning about a substantially horizontal axis
A. Inside the cabinet 2 means are provided, of any known
type, for supporting the drum 5 in a rotatable way, as well
as motor means, which are designed to cause rotation
of the drum 5 in an r.p.m. range for example comprised
between 0 and approximately 250 r.p.m., preferably be-
tween 0 and approximately 150 r.p.m. In a preferred em-
bodiment, one or more of the programs that can be se-
lected and started by a user via the interface 4 include
at least one step of satellization of the load, i.e., a step
in the course of which the r.p.m. of the drum 5 is equal
or a little greater than the minimum r.p.m. that enables
the laundry to remain adherent to the walls of the drum
so as to reduce the stresses on the garments.
[0048] In the example illustrated, the aforesaid means
include a rear shaft 6, coaxial to the axis A and associated
to an electric motor 7, as well as a pair of front wheels,
one of which is designated by 8. The shaft 6 is carried
by a corresponding hub (not illustrated) associated to the
load-bearing structure that also supports the motor 7.
The wheels 8 are provided with corresponding supports
(not illustrated) associated to the load-bearing structure
of the machine in order to turn about respective axes
parallel to the axis A. It should be noted that, in embod-
iments not represented, the means for supporting the
drum 5 and driving it in rotation may differ from the ones
exemplified, according to any known technique, and
comprise, for example, two pairs of bottom wheels, for
supporting the drum 5 in a front area and a rear area,
and a motor mounted underneath the drum, with an as-
sociated transmission belt fitted on the peripheral wall of
the drum.
[0049] The drum 5 has a structure that comprises a
rear wall 9, to which the shaft 6 is rendered fixed, a sub-
stantially cylindrical peripheral wall 10, and a front wall
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11. The rear wall 9 has an array of through holes 9a. In
an embodiment not illustrated, and unlike the known art,
the rear wall 9 is, instead, without holes. The cylindrical
wall 10 is prevalently unperforated, apart from the pres-
ence of one or more localized openings provided accord-
ing to one embodiment of the invention that, as will
emerge hereinafter, constitute part of an inlet for the hot
drying air into the drum. The front wall 11 is generally
flange-shaped so as to present a central opening (not
indicated) for access to the inside of the drum 5 and more-
over functioning as outlet for the air from the drum itself.
The peripheral area of the front wall 11 is moreover
shaped so as to define a guide 11a for engagement and
rolling of the wheels 8. The door 3 of the machine 1 is
mounted in a position corresponding to a front opening
(not indicated) provided in the front wall of the cabinet 2,
said opening being substantially coaxial to the central
opening of the front wall 11 of the drum 5 and coaxial to
the axis A.
[0050] The machine 1 comprises ventilation means,
designed to generate a forced flow of air, and heating
means, which are designed to heat the air of the forced
flow. In the example of embodiment illustrated, the ven-
tilation means include a substantially closed path for the
air, defined inside the cabinet. The aforesaid path in-
cludes a duct, designated as a whole by 12: in Figure 2,
the arrows F1 indicate the flow along the aforesaid duct.
The ventilation means moreover comprise a fan 13 that
is operative along the duct 12.
[0051] Designated by 14 is an annular conveying and
sealing member, of a conception in itself known, which
is mounted on the load-bearing structure and extends
between the front opening of the cabinet 2 and the front
opening of the drum, defined in the front wall 11. In order
to prevent any dispersion of the flow of hot air, between
a cylindrical part of the member 14 and a respective cy-
lindrical part of the wall 11 annular-seal sliding means 15
are provided, for example made of a material such as
felt, associated to the aforesaid cylindrical part of the
member 14.
[0052] A lower area of the member 14 comprises pas-
sageways, for example in the form of holes 14a, which
basically provide the mouth of a suction section of the
drying circuit. Advantageously, in said area a removable
filter 16 for withholding fluff is mounted in a known way.
[0053] Provided along the aforesaid suction section of
the drying circuit, designated by 12a, is a condenser de-
vice 17, of a conception in itself known and, downstream
of this, means 18 for heating the drying air. The heating
means 18 may include one or more electrical resistances,
which are also set downstream of the fan 13. In one em-
bodiment, the machine may include a heat pump that
fulfils both functions of heating and functions of conden-
sation of the drying air, all according to the known art.
[0054] Set downstream of the fan 13 is the delivery
section of the circuit, designated by 12b, which termi-
nates with a stationary diffusion chamber 12c, substan-
tially bell-shaped or dome-shaped. In the embodiment

illustrated, the drive shaft 6 of the drum 5, or the corre-
sponding hub, extends through the duct 12 and the cham-
ber 12c, with interposition of corresponding seal means
aimed at preventing any dispersion of the flow of hot air.
[0055] Provided inside the drum 5 is at least one laun-
dry-agitation member or paddle: in the embodiment ex-
emplified, the drum 5 has inside it three paddles, two of
which are designated by 20 in Figure 2. The three paddles
20 axially extend in a direction generally parallel to the
axis A and are set up against the internal surface of the
peripheral wall 10 of the drum 5, spaced at approximately
120° apart. As may be seen also in Figure 4, each paddle
20 has an internal cavity 21, which, as will be seen here-
inafter, is configured for receiving at least part of the flow
of hot air forced into the drum 5, as well as one or more
passages 22 for diffusing the hot air from the cavity 21
towards the central area of the drum 5, as indicated by
the arrows F2 in Figure 2. The paddles have a substan-
tially open boxlike structure, with the corresponding cav-
ity that is delimited laterally and at the front by a peripheral
wall 20’, the front edge of which bears upon the internal
surface of the peripheral wall 10 of the drum, with possible
interposition of a gasket.
[0056] In the embodiment exemplified, the paddles 20
have a rear portion 20a having a generally restricted
cross section, to which there corresponds a restricted
portion of the corresponding internal cavity 21, and a front
portion 20b having a wider cross section, to which there
corresponds a wider portion of the corresponding cavity
21. In the example, the front portion 20b includes a
dome-shaped part. It should be noted that the shape of
the members 20 must be understood as merely an ex-
ample and that, in the practical embodiment of the inven-
tion, said shape may differ from the one illustrated in the
figures, for example including rounded edges and/or a
substantially constant cross section.
[0057] Preferably, the passages 22 are provided only
in the front portion 20b of the paddles 20, even though
not excluded is the presence of passages 22 also in the
rear portion 20a.
[0058] In the embodiment exemplified, the inlet for the
hot air into the drum 5 comprises, in addition to the holes
9a of the rear wall 9, at least one passageway in a position
corresponding to at least one paddle 20, in fluid commu-
nication with the cavity of the latter.
[0059] According to a characteristic of the first embod-
iment of the invention, mounted on the outside of the
drum 5 is a directing device, fixed in rotation with respect
to the structure of the drum itself, which is operatively
coupled to the duct 12 and is configured for conveying
at least part of the hot air coming from said duct as far
as the aforesaid passageway, and then the cavity 21 of
the corresponding paddle 20.
[0060] In a preferred embodiment, such as the one il-
lustrated in the figures, the aforesaid passageway is lo-
cated in the cylindrical wall 10 of the drum in an area
corresponding to a respective paddle 20. Such a pas-
sageway, designated by 10a in Figures 2 and 5, may

9 10 



EP 2 604 746 A1

7

5

10

15

20

25

30

35

40

45

50

55

comprise one or more through openings of the wall 10.
The dimensions of the passageway 10a are such that it
is located in an area of the wall 10 that is circumscribed
by the peripheral wall 20’ of the corresponding paddle,
on the inside of the drum 5.
[0061] With reference also to Figure 3, the aforesaid
directing device, designated as a whole by 25, has at
least one first body portion 26 that is operatively set be-
tween the end chamber 12c of the duct 12 and the rear
wall 9 of the drum 5, where the body portion 26 has at
least one inlet opening 27 for the hot drying air, which
faces the inside of the end chamber 12c.
[0062] In the embodiment illustrated, the directing de-
vice 25 includes three body portions 26, which extend
radially with respect to the axis A. The angular distance
between these portions 26, defined hereinafter as "radial
portions", substantially corresponds to that of the paddles
20: consequently, in the example considered, the radial
portions 26 are spaced at approximately 120° apart.
[0063] The radial portions 26 extend generally parallel
to the rear wall 9 of the drum 5 to define a corresponding
stretch of radial path for the drying air. For said purpose,
each radial portion 26 has a respective cavity, designated
by 26a, for passage of the drying air, onto which the open-
ings 27 open. In the embodiment illustrated, for this pur-
pose, the radial portions 26 have an open boxlike struc-
ture, for delimiting with the rear wall 9 of the drum 5 a
corresponding stretch of path for the drying air. For this
purpose, the front surface of the body of the device 25
bears upon the rear wall 9 of the drum 5, with possible
interposition of seal means.
[0064] The cavity 26a has a relatively contained depth
- in the region of 1 - 2 cm - so as not to require a significant
reduction of the size of the drum, without, however, de-
termining significant losses of charge and/or pressure of
the flow of air.
[0065] The end chamber 12c has a generally circular
profile defined by a substantially cylindrical peripheral
wall (not indicated). Between the front edge of said pe-
ripheral wall and the rear surface of the directing device
annular-seal sliding means 12d (Figure 2) are provided,
aimed at preventing any dispersion of the flow of hot air.
Also said means may for example be made of a material
such as felt. Given that, in the case exemplified, the part
of the body of the directing device 25 set between the
chamber 12c and the rear wall 9 of the drum 5 includes
radial portions 26, the latter are connected together by
walls having a development of an arc of circumference,
designated by 28 in Figure 3. Said arch-like walls 28
hence define, together with respective stretches of the
radial portions 26, the annular surface with respect to
which the seal means 12d operate.
[0066] In the preferred embodiment illustrated, the di-
recting device 25 then includes at least one second body
portion, which is substantially parallel to the peripheral
wall 10 of the drum 5 to define a corresponding stretch
of axial path for the drying air. In the case exemplified,
three of the aforesaid second portions are provided, here-

inafter defined as "axial portions", designated by 29.
[0067] The axial portions 29 depart substantially or-
thogonal from the distal end of the radial portions 26 and
have an arched profile, conformable to the peripheral wall
10 of the drum 5. The axial portions 29 bear in fact upon
the outside of the wall 10 of the drum 5 to delimit therewith
the aforesaid stretch of axial path for the hot air, and in
such a way that an area of the peripheral wall 10 in which
a corresponding passageway 10a is located is set be-
tween a respective axial portion 29 and a corresponding
paddle 20, as may be clearly seen for example in Figure 5.
[0068] In the example illustrated, the axial portions 29
have a respective cavity 29a (Figures 3 and 5) for pas-
sage of the hot drying air, each of which is in communi-
cation with the cavity 26a of the corresponding radial por-
tion 26. For this purpose, once again with reference to
the embodiment illustrated, also the axial portions 29
have an open boxlike structure in order to delimit, with
the peripheral wall 10 of the drum 5, the corresponding
stretch of path for the drying air. Also the cavities 29a
have a relatively contained depth, in the region of 1 - 2
cm so as to limit the overall dimensions thereof without,
however, determining any significant losses of charge
and/or pressure of the flow of air.
[0069] Once again with reference to the non-limiting
example of embodiment illustrated in Figure 3, the radial
portions 26 have respective bottom stretches 30, prefer-
ably massive, basically having structural functions, which
converge in a central part 31 provided with a through hole
31a for the shaft 6 of the drum 5.
[0070] From what has been described previously, it will
be appreciated that the inlet openings 27 of the directing
device 25 face the inside of the end chamber 12c of the
delivery section 12b of the circuit of the forced air (Figure
2), with the cavities 26a of the radial portions 26 that
communicate directly with the cavities 29a of the radial
portions 29 and then, via the passageways 10a of the
peripheral wall 11 of the drum 5, with the cavities 21 of
the paddles 20.
[0071] In the examples of embodiment provided, the
drum 5 is equipped with a plurality of paddles 20, with
the device 25 configured for enabling the drying air to
reach the internal cavity of each of said paddles. Obvi-
ously, the drum could have a single hollow paddle 20,
with the device 25 shaped accordingly.
[0072] In the examples of embodiment provided, the
body of the device 25 has a substantially spider shape,
in its part operatively set between the chamber 12c and
the rear wall 9 of the drum 5, but it will be appreciated
that said part could have an as a whole circular shape,
it remaining understood that at least one radial cavity 26a
with the corresponding inlet opening 27 is present there-
in. Likewise, also the part of the device 25 that embraces
the peripheral wall 10 of the drum could have a substan-
tially cylindrical shape, it remaining understood that at
least one axial cavity 29a is present therein, in commu-
nication with a radial cavity 26a and in a position corre-
sponding to a corresponding passageway 10a.
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[0073] In the embodiment at the moment deemed pref-
erential, the device 25 is made of a single piece, for ex-
ample of moulded plastic material, which can be obtained
in a simple and inexpensive way. Said single piece can
be readily fixed on the outside of the drum 5 with modal-
ities that are evident to a person skilled in the art, for
example via screws that secure the structure of the de-
vice 25 to the rear wall 9 and/or to the peripheral wall 10
of the drum. Fixing of the device 25 may also be obtained
at least in part by snap-action engagement means or the
like, in part defined in the plastic piece.
[0074] Operation of the machine 1, as regards circu-
lation of the air, is very simple. The hot air is forced by
the fan 13 into the delivery section 12b of the circuit and
penetrates into the chamber 12c. From here, a part of
the flow of hot air penetrates substantially axially inside
the drum 5, through the openings 9a of its rear wall 9. It
will be appreciated, in this regard, that the openings 9a
(the position of which is also represented with a dashed
line in Figure 5) are positioned in the areas delimited
between the massive portions 30 and the arched walls
30 of the device 25, which provide a sort of sub-chambers
directly facing the chamber 12c of the delivery section.
Another part of the hot drying air penetrates, instead,
through the inlet openings 27, into the cavities 26a of the
radial portions 26. The respective parts of flow traverse
the cavities 26a, in a radial direction with respect to the
axis A, until they reach the cavities 29a of the axial por-
tions 29, performing an - even minimal - axial path, and
then reach the inside of the cavities 21 of the paddles 20
via the passageways 10a: the hot air is then diffused
towards the central area of the drum 5 through the holes
22, as exemplified by the arrows F2 of Figure 2. After it
has lapped the laundry, the air now saturated with hu-
midity exits from the drum 5 through the opening of its
front wall 11, as indicated by the arrows F3 of Figure 2,
and then penetrates into the suction section 12a of the
circuit, passing through the filter 16. The air in the suction
section 12a is dehumidified by the condenser device 17
and then again heated by the heating means 18, to go
back into circulation. Consequently, in the preferred so-
lution according to the invention, at least part of the flow
of the hot drying air is divided, on the outside of the drum
5, into a plurality of partial flows, which are directed into
different regions of the space containing the laundry to
be dried.
[0075] This enables a more uniform distribution of the
current of hot air inside the drum 5, improving the effi-
ciency of the drying process.
[0076] In DE-A-19623959 the introduction of hot air in-
to the drum in a radial direction takes place through the
cavities of just the paddle that comes to be set facing the
dedicated holes of the rear wall of the drum, i.e., the pad-
dle that, during the motion of rotation of the drum, each
time occupies the lowest position. Unlike DE-A-
19623959, according to the invention, all the paddles are
designed to be simultaneously traversed by flows of dry-
ing air. This in particular guarantees an efficient drying

action in conditions of satellization of the garments, i.e.,
when these remain adherent to the internal surface of
the drum during its rotation; for example, said condition
is generated during cycles of drying of wool or delicate
garments.
[0077] It is once again pointed out that in the embodi-
ment represented in the figures (see by way of reference
Figure 3) the width and the length of the radial portions
26 must be understood as purely an example. In a par-
ticularly advantageous embodiment as the one illustrated
in Figure 6, the radial portions 26 are shaped with cavities
26a that develop more in length, towards the central part
31. In this way, the openings 27 for inlet of the air can be
shifted accordingly towards the centre, in the proximity
of or in a position corresponding to the part 31. In this
way, moreover, the arched walls 28 can have a smaller
radius, as in the example illustrated in Figure 6.
[0078] As may be appreciated, with such an arrange-
ment, the diffusion chamber 12c of the delivery section
12b of the circuit (Figure 2) can have a diameter, and
hence a volume, that is decidedly smaller as compared
to the solution provided in DE-A-19623959, a fact that
enables a further increase in the containment of any dis-
persion of heat and the minimization of the charge losses.
In a further variant in this sense, the surface of seal with
respect to the means 12d, which have a decidedly smaller
diameter, may be possibly provided via the central part
31, as far as which the radial cavities 26a provided with
the openings 27 extend. The fact that the flow of the heat-
ed air is divided into partial flows that pass through re-
duced sections of passage also enables maintenance of
a good outflow pressure of the hot air towards the laundry,
with reduced or absent losses of speed (unlike what oc-
curs in the prior solution cited, in which the terminal dif-
fusion chamber of the delivery section of the system, hav-
ing necessarily to be of large dimensions, has the effect
of causing a reduction of the speed of the hot air flow and
turbulence).
[0079] In the preferred embodiment the device 25 is
made of a single piece, but it will be appreciated that its
various functional and structural parts could be config-
ured as distinct components operatively coupled togeth-
er so as to guarantee a sufficient seal to the flow of air.
[0080] In a possible variant embodiment, one or more
passageways 10a are provided, instead of on the periph-
eral wall 10, in the proximity of, or in a position corre-
sponding to, the outer edge of the rear wall 9 of the drum
5. In such an embodiment, exemplified in Figure 7, the
cavity 21 of the corresponding paddle 20, delimited lat-
erally by a peripheral wall 20", is open at the rear, i.e., in
a position corresponding to the wall 9, so as to be set
facing the corresponding passageway 10a. In this case,
also between the rear edge of the paddle 20 and the rear
wall 9 there may be provided seal means. It will be ap-
preciated that in said embodiment, which is functionally
similar to the one described previously, it is not necessary
to envisage the axial portions 29 of the directing device
25.
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[0081] In figures 8-11 there is shown the above said
second embodiment of the invention. In said figures the
same reference numerals of the preceding figures are
used, to indicate elements that are technically equivalent
to those previously described.
[0082] Also in this case, the drum 5 has a rear wall 9,
with respect to which the shaft 6 is rendered fixed, a sub-
stantially cylindrical peripheral wall 10, and a front wall
11. The rear wall 9 has, in a central region thereof that
surrounds the area of fixing of the shaft 6, an inlet for a
flow of hot drying air, preferably constituted by an array
of through holes, one of which is designated by 9a’. The
cylindrical wall 10 is, instead, unperforated, and the front
wall 11 is generally flange-shaped so as to present a
central opening (not indicated) for access to the inside
of the drum 5 that moreover functions as outlet for the
air from the drum itself The peripheral area of the front
wall 11 is moreover shaped so as to define a guide 11a,
for engagement and rolling of the wheels 8. The door 3
of the machine 1 is mounted at a front opening (not indi-
cated) provided in the front wall of the cabinet 2, said
opening being substantially coaxial to the central opening
of the front wall 11 of the drum 5 and coaxial to the axis A.
[0083] The machine 1 comprises ventilation means,
designed to generate a forced flow of air, and heating
means, which are designed to heat the air of the forced
flow. In the example of embodiment illustrated, the ven-
tilation means include a substantially closed path for the
air, defined inside the cabinet. The aforesaid path in-
cludes a duct, designated as a whole by 12, which sets
the opening of the front wall 11 of the drum 5 in commu-
nication with the inlet represented by the holes 9a’ of the
rear wall 9: in Figure 8, the arrows F1 indicate the flow
along the aforesaid duct. The ventilation means moreo-
ver comprise a fan 13 that is operative along the duct 12.
[0084] Designated by 14 is an annular conveying and
sealing member, of a conception in itself known, which
is mounted on the load-bearing structure and extends
between the front opening of the cabinet 2 and the front
opening of the drum, defined in the front wall 11. In order
to prevent any dispersion of the flow of hot air, between
a cylindrical part of the member 14 and a respective cy-
lindrical part of the wall 11 annular-seal sliding means 15
are provided, for example made of a material such as
felt, associated to the aforesaid cylindrical part of the
member 14.
[0085] A lower area of the member 14 comprises pas-
sageways, for example in the form of holes 14a, which
basically provide the mouth of a suction section of the
drying circuit. Advantageously, in said area a removable
filter 16 for withholding fluff is mounted in a known way.
[0086] Provided along the aforesaid suction section of
the drying circuit, designated by 12a, is a condenser de-
vice 17, of a conception in itself known and, downstream
of this, means 18 for heating the drying air. The heating
means 18 may include one or more electrical resistances,
which are also set downstream of the fan 13. In one em-
bodiment, the machine may include a heat pump that

fulfils both functions of heating and functions of conden-
sation of the drying air, all according to the known art.
[0087] Set downstream of the fan 13 is the delivery
section of the circuit, designated by 12b, which termi-
nates with a stationary diffusion chamber 12c, having a
generally circular profile defined by a cylindrical wall. Be-
tween the front edge of said cylindrical wall and the sur-
face of the rear wall 9 of the drum annular-seal sliding
means are provided (not represented) aimed at prevent-
ing any dispersion of the flow of drying air. Also said
means may for example be made of a material such as
felt. In the embodiment illustrated, the drive shaft 6 of the
drum 5, or the corresponding hub, extends through the
duct 12 and the chamber 12c, with interposition of cor-
responding seal means aimed at preventing any disper-
sion of the flow of drying air.
[0088] Provided inside the drum 5 is at least one laun-
dry-agitation member or paddle: in the embodiment ex-
emplified, the drum 5 has inside it three paddles, two of
which are designated by 20 in Figure 8. The three paddles
20 axially extend in a direction generally parallel to the
axis A and are set up against the internal surface of the
cylindrical wall 10 of the drum 5, spaced at approximately
120° apart. Each paddle 20 has a cavity 21 that, as will
be seen hereinafter, is configured for receiving at least
part of the flow of hot air forced into the drum 5, as well
as one or more passages 22 for diffusing the hot air from
the cavity 21 towards the central area of the drum 5, as
indicated by the arrows F2 in Figure 8. The paddles have
a substantially open boxlike structure, with the corre-
sponding cavity that is delimited laterally and at the front
by a peripheral wall 20’, the front edge of which bears
upon the internal surface of the cylindrical wall 10 of the
drum, with possible interposition of a gasket.
[0089] In the embodiment exemplified, and as may be
seen also in Figures 9 and 10, the paddles 20 have a
rear portion 20a having a generally restricted cross sec-
tion, to which there corresponds a restricted portion of
the corresponding cavity 21, and a front portion 20b hav-
ing a wider cross section, to which there corresponds a
wider portion of the corresponding cavity 21. In the ex-
ample, the front portion 20b includes a dome-shaped
part. It should be noted that the shape of the members
20 must be understood as merely an example and that,
in the practical embodiment of the invention, said shape
may differ from the one illustrated in figures 8-11, for ex-
ample including rounded edges and/or a substantially
constant cross section.
[0090] Preferably, the passages 22 are provided only
in the front portion 20b of the paddles 20, even though
not excluded is the presence of passages 22 also in the
rear portion 20a (see, for example, Figure 11, where
some passages 22 are exemplified also in the portion
20a).
[0091] According to the main characteristic of the sec-
ond embodiment of the invention of figures 8-11, mount-
ed inside the drum 5 is a baffle device, configured for
conveying at least part of the flow of air introduced into
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the drum 5 in a radial direction with respect to the axis
A, to the cavity 21 of at least one agitation member or
paddle 20.
[0092] With reference also to Figure 11, the aforesaid
baffle device comprises a baffle, designated as a whole
by 25’, fixed in rotation with respect to the structure of
the drum 5. The baffle 25’ includes a first wall 26’ gener-
ally facing, or parallel to, the rear wall 9 of the drum 5
and at a distance therefrom. The distance between the
two walls 9 and 26’ is relatively contained (in the region
of 1 - 2 cm) so as not to reduce excessively the useful
space inside the drum 5 without, however, determining
any significant losses of charge and/or pressure in the
flow of air entering the drum 5. The baffle 25’ then has a
passageway 27’ (Figure 11) for connection with the cavity
21 of a corresponding paddle 20, said passageway being
defined at the peripheral edge of the wall 26’. In the em-
bodiment illustrated, the cavity 21 of the paddles is open
at the rear end, at the passageway 27’.
[0093] As may be appreciated, with the arrangement
described, defined between the walls 9 and 26’ is a rel-
atively thin chamber, in which part of the hot drying air
can diffuse radially (as indicated by the arrows F3 of Fig-
ure 8) until it reaches, through the passageways 27’, the
internal cavities 21 of the paddles 20, and then exits to-
wards the central area of the drum 5 through the passag-
es 22 of the members 20 themselves, as indicated by
the arrows F2.
[0094] In an embodiment at the moment deemed pref-
erential, the baffle 25’ has at least one radial cavity, for
directing the air to a respective connection passageway
27’. In this way, the losses of charge and/or pressure of
the flow of air can be contained, when this flows radially
inside the drum, between the walls 9 and 26’. Such an
embodiment is exemplified in Figure 12, where the afore-
said cavity is designated by 28’. Said cavity 28’ is delim-
ited at the front by the wall 26’ and laterally by a pair of
second walls 29’ that extend towards the rear wall 9 of
the drum, starting from the rear surface of the wall 26’.
Preferably, the walls 29’ bear upon the rear wall 9 of the
drum, with possible interposition of a gasket.
[0095] In the example of Figure 12, given the presence
of three paddles 20, the baffle 25’ has three radial cavities
28’, delimited laterally by respective pairs of walls 29’. At
the opposite end with respect to the passageways 27’,
the walls 29’ preferably have connection stretches 30’ in
order to circumscribe a central cavity 31’ which is initially
reached by the flow of hot drying air introduced into the
drum 5 through the holes 9a’ of the rear wall 9.
[0096] The wall 26’ of the baffle 25’ may be unperfo-
rated or else have, as in the embodiments exemplified,
one or more through holes 32 in a central region thereof:
with particular reference to Figure 12, said central area
is preferably circumscribed by the connection stretches
of the walls 29’, i.e., is at the cavity 31’. In this way, part
of the flow of hot air that penetrates through the holes
9a’ of the rear wall 9 can be directed into the drum also
in a generally axial direction, as exemplified by the arrows

F4 of Figure 8, through the holes 32. In addition or as an
alternative, one or more through holes may be provided
in the wall 26’ at the radial cavities 28’.
[0097] It will be appreciated that the holes 32 generally
face the holes 9a’, which are set in the region circum-
scribed by the diffusion chamber 12c. Preferably, the sec-
tion of passage of the holes 32 (or of the holes 32 as a
whole) is smaller than the section of passage of the holes
9a’ (or of the holes 9a’ as a whole) in order to ensure that
part of the flow in any case traverses the radial cavities
28’. For this purpose it is also possible to envisage, within
the cavity 31’ of the baffle 25’, a further sub-cavity defined
by a cylindrical wall projecting from the wall 26’, with the
holes 32 provided only at said sub-cavity.
[0098] In the examples of embodiment provided, the
drum 5 is equipped with a plurality of paddles 20, with
the baffle 25’ configured for enabling hot air to reach the
cavity 21 of each of said paddles, via corresponding radial
cavities 28’. Obviously, the drum could have a single hol-
low paddle 20, with the baffle 25’ shaped accordingly.
[0099] In the examples of embodiment of Figures
11-12, the wall 26’ of the baffle 25’ has a generally circular
shape, but said shape must be deemed merely an ex-
ample. A different embodiment is illustrated in Figure 13,
where the reference numbers of the previous figures 8-12
are used to indicate elements that are technically equiv-
alent to the ones already described above. In said em-
bodiment, the wall 26’ of the baffle 25’ is substantially
spider shaped; i.e., it comprises a plurality of radial
stretches, each including the respective radial cavity 28’.
[0100] In the embodiment at the moment deemed pref-
erential, the baffle 25’ is made of a single piece with the
paddles 20, for example made of moulded plastic mate-
rial, which can be obtained in a simple and inexpensive
way. Said single piece can be fixed inside the drum 5
with modalities that appear evident to a person skilled in
the art, for example via screws that secure the paddles
20 to the peripheral wall 10 of the drum and/or screws
that secure the wall 26’ of the baffle 25’ to the rear wall
9 of the drum, with possible interposition of spacer bush-
ings. Fixing between the aforesaid single piece and the
drum can be obtained also at least in part by snap-action
engagement means or the like, in part defined in the plas-
tic piece. Of course, the installation of the baffle 25’ and
of the associated paddles 20 is carried out prior to com-
pletion of the drum 5, i.e., prior to fixing of the front wall
11 and/or rear wall 9 to the cylindrical wall 10.
[0101] Operation of the machine 1, as regards circu-
lation of the air, is very simple. The hot air is forced by
the fan 13 into the delivery section 12b of the circuit and
penetrates into the chamber 12c. From here, the flow of
hot air penetrates, through the holes 9a’, into the drum
5: part of the flow proceeds axially (arrows F4) towards
the centre of the drum itself, whereas part of the flow
proceeds radially along the cavities 28’ of the baffle 25’,
until it reaches the inside of the paddles 20, from where
then the hot air is diffused towards the central area of the
drum 5 through the holes 22. After it has lapped the laun-
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dry, the air now saturated with humidity exits from the
drum 5 through the opening of its front wall 11, as indi-
cated by the arrows F5 of Figure 8, and then penetrates
into the suction section 12a of the circuit, passing through
the filter 16. The air in the suction section 12a is dehu-
midified by the condenser device 17 and then again heat-
ed by the heating means 18 to go back into circulation.
[0102] Hence, in the preferred solution, the flow of the
hot air is divided, inside the drum 5, into a plurality of
partial flows F2, F4, which are directed in different regions
of the space containing the laundry to be dried.
[0103] This enables a more uniform distribution of the
current of hot air inside the drum 5, improving the effi-
ciency of the drying process.
[0104] Unlike DE-A-19623959, also in the embodi-
ments of figures 8-13, all the paddles are designed to be
simultaneously traversed by flows of drying air. This in
particular guarantees an efficient drying action in condi-
tions of satellization of the garments, i.e., when these
remain adherent to the internal surface of the drum during
its rotation; for example, said condition is generated dur-
ing cycles of drying of wool or delicate garments.
[0105] The diffusion chamber 12c of the machine 1 ac-
cording to the embodiments of the invention of figures
8-13 can have a decidedly smaller volume as compared
to the solution provided in DE-A-19623959, which ena-
bles containment of any dispersion of heat. The fact that
the flow of the heated air is divided into partial flows that
pass in the drum 5 through reduced sections of passage
also enables maintenance of a good pressure of outflow
of the hot air towards the laundry, with reduced or absent
losses of speed (unlike what occurs in the prior solution
cited, in which the terminal diffusion chamber of the de-
livery section of the system, having necessarily to be of
large dimensions, has the effect of causing a reduction
of the speed of the hot air flow and turbulence).
[0106] In the preferred embodiment the paddles 20 are
made of a single piece with the baffle 25’, but it will be
appreciated that the components in question could be
configured as distinct components operatively coupled
together so as to guarantee a sufficient seal to the flow
of air.
[0107] In figures 14-16 there is shown the above said
third embodiment of the invention. In said figures the
same reference numerals of the preceding figures are
used, to indicate elements that are technically equivalent
to the one previously described.
[0108] With respect to the similar figures 2 and 8, in
figure 14 with 11a’ is designated a central mouth for load-
ing and unloading of laundry, which moreover function
as outlet for the air from the drum itself; as in the previous
embodiments, the duct 12 sets the mouth 11a’ of the front
wall 11 of the drum 5 in communication with the inlet
represented by holes 9a" of the rear wall 9 thereof: in
Figure 14, the arrows F1 indicate the flow along the afore-
said duct. Also in this case, at least a lower area of the
conveying member 14 is provided with passageways, for
example in the form of holes 15a, which basically provide

the entrance of a suction section of the drying circuit.
Advantageously, said holes 15a are defined at a housing
for a removable filter 16, for withholding fluff.
[0109] In this embodiment, fixed inside the drum 5 is
at least one laundry-agitation member or paddle: in the
embodiment exemplified, the drum 5 has inside it three
paddles, two of which are designated by 20 in Figure 14.
The three paddles 20 axially extend in a direction gen-
erally parallel to the axis A and are set up against the
internal surface of the cylindrical wall 10 of the drum 5,
spaced at approximately 120° apart. Each paddle 20 has
a cavity 21, designed to receive at least part of the flow
of hot air forced into the drum 5, as well as one or more
inlet passages for the air and one or more outlet passages
for the air.
[0110] As will emerge more clearly hereinafter, accord-
ing to the third embodiment of the invention of figures
14-16, the one or more inlet passages - designated by
22’ also in Figure 15 - and the one or more outlet pas-
sages - designated by 23 also in Figure 15 - of at least
one paddle 20 are prearranged in such a way that, in at
least one angular position assumed by the paddle itself
during rotation of the peripheral wall 10, at least part of
the hot air forced into the drum 5 penetrates into the cavity
21 of the paddle after it has passed through part of the
laundry.
[0111] For this purpose, in a preferred embodiment,
the one or more inlet passages 22’ face the inside of the
drum 5, and the one or more outlet passages 23 face,
instead, the outside of the drum 5, towards the air outlet
represented by the mouth 11a’ of the front wall 11 of the
drum 5.
[0112] The paddles 20 have a substantially boxlike
structure to define the corresponding cavities 21. In the
embodiment exemplified, and as may be seen in partic-
ular in Figure 15, the body of the paddles 20 has an upper
face 20a’ and a front face 20b’, with a plurality of inlet
passages 22’ in the upper face 20a’ and a plurality of
outlet passages 23 in the front face 20b’.
[0113] In a preferred embodiment, and as emerges in
particular from Figure 15, defined at least in an upper
portion of the front face 20b’ of the paddle 20 is a plurality
of the outlet passages 23, with said upper portion that
faces the mouth 11a’. Instead, a lower portion of the front
face 20b’ itself faces a corresponding region of the front
wall 11 of the drum 5, and in said lower portion the outlet
passages 23 are not strictly necessary.
[0114] As mentioned previously, at the mouth 11a’ of
the drum, the entrance of the suction section of the drying
circuit 12a is located, which, in the non-limiting example
considered herein, is basically constituted by a housing
115 for the filter 16. As may be appreciated in particular
in Figures 14 and 16, at least one part of the body that
defines the housing 15 faces the front face 20b’ of the
paddle 20 - in particular the portion of said face that di-
rectly faces the mouth 11a’ - and has the holes 15a for
passage of the air.
[0115] The array of holes 15a preferably extends for
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an arched stretch of the housing 115 and/or of the mem-
ber 14 around a region of bottom dead centre of rotation
of the drum, said region being indicatively comprised be-
tween -30° and +30° from the bottom dead centre.
[0116] In the embodiment exemplified, the housing
115 has a top face 15’ and a front face 15", both provided
with corresponding arrays of holes 15a. As may be ap-
preciated from Figure 16, at least the holes 15a of the
face 15" face the front face 20b’ of the paddle 20, and
hence the corresponding outlet passages 23.
[0117] The lower face of the body of the paddles 20 is
preferably generally curved, in a way conformable to the
curvature of the peripheral wall 10 of the drum 5. Instead,
in the preferred embodiment of the invention, at least the
upper face 20a’ of the paddles 20 has an asymmetrical
profile in such a way that the paddle is as a whole (with
reference to Figure 15) generally thinned out on the left
and convex on the right. More in particular, from Figure
15 it may be noted how the upper face 20a’ presents on
the right a portion H which is basically shaped like a con-
cave vault, with concavity facing downwards, and on the
left a generally thinned-out portion T. Said profile is as a
whole aerodynamic in relation to the preferential direction
of rotation of the drum 5 of the machine, which here is
assumed to turn prevalently in a clockwise direction. Of
course, in the case of prevalent rotation in a counter-
clockwise direction, the arrangement of the portions H
and T will be opposite to the one represented in Figure
15. The upper face 20a’ of the paddle then has, in the
case exemplified, also a generally rear portion R, which
degrades towards the rear of the paddle itself, starting
from the portions T and H.
[0118] It should be noted that in Figures 15 and 16 only
some of the inlet passages 22’ have been represented,
but in the practical embodiment of the invention the entire
upper face 20a’ may present a more or less homogene-
ous array of passages 22’, in the various portions H, T
and R (see, for example, Figure 14).
[0119] In the examples of embodiment provided, the
drum 5 is equipped with a plurality of paddles 20, but
obviously the drum could have a single hollow paddle
20. Also the shape illustrated of the paddles, even though
currently is deemed preferential, may differ, it remaining
understood that the inlet passages 22’ and the outlet pas-
sages 23 are present, facing respectively the inside and
the outside - through the mouth 11a’ - of the space con-
taining the laundry defined by the drum 5.
[0120] Operation of the machine 1, as regards circu-
lation of the air, is very simple. The drum 5 is set in rota-
tion, with the paddles 20 fixed with respect thereto that
fulfil the classic function of agitation of the laundry. The
hot air is forced by the fan 13 in the delivery section 12b
of the circuit and penetrates into the chamber 12c. From
here, the flow of hot air passes through the holes 9a" and
diffuses into the drum 5. In this way, the hot air impinges
upon the laundry to remove moisture therefrom. The hot
air that has taken up humidity from the laundry then exits
from the drum 5 through the mouth 11a’, at the entrance

of the suction section 12a, here represented by the hous-
ing 115.
[0121] It will thus be appreciated that, during rotation
of the drum 5, the paddles 20 - at least as regards the
upper part of the their front faces 20b’ - cyclically face
the mouth 11a’, and more in particular the front of the
housing 115, provided with the passages 15a. In said
situation, the paddle is in a position corresponding to the
aforesaid region of bottom dead centre of rotation of the
drum 5, and on its upper face at least part of the load of
laundry impinges. In this way, part of the forced hot air
tends to traverse said laundry - as indicated by the arrows
F3 of Figure 14 - subtracting moisture therefrom, and
then penetrates inside the cavity 21 of the paddle,
through the inlet passages 22’; the air charged with mois-
ture subtracted from the laundry then tends to exit at the
front from the cavity 21 through the outlet passages 23
- as indicated by the arrows F4 of Figure 14 - favoured
thereby by the action of suction exerted by means of the
section 12a of the duct 12.
[0122] The air saturated with humidity then penetrates
in the housing 115, through the corresponding passages
15a, is filtered through the filter 16, as indicated by the
arrows F4 of Figure 14, and then proceeds into the suc-
tion section 12a. The air in the suction section 12a is
dehumidified by the condenser device 17 and then again
heated by the heating means 18 so that it goes back into
circulation.
[0123] Of course, part of the hot air that traverses the
drum 5 will reach the suction section 12a without passing
in the paddles 20. Part of the hot air may also be induced
to penetrate into the paddles 20 different from the one
that is currently in the region of bottom dead centre; said
air may in any case exit from the corresponding cavities
during rotation, in particular through the corresponding
outlet passages 23 temporarily facing the conveying and
sealing member 14.
[0124] As may be readily understood, in the solution
according to the embodiment of figures 14-16, in at least
one angular position assumed by a paddle 20 during ro-
tation of the peripheral wall 10, at least part of the hot air
forced into the drum 5 penetrates into the cavity 21 only
after it has traversed part of the laundry. Practical tests
conducted by the Applicant have made it possible to as-
certain that this methodology enables an efficient sub-
traction of humidity from the load of laundry, with advan-
tages in terms of reduction of the drying times.
[0125] In addition to this, the diffusion chamber 12c of
the machine 1 according to the invention can have a de-
cidedly smaller volume as compared to the solution pro-
vided in DE-A-19623959, which enables containment of
the dispersion of heat. In addition, this enables reduced
or absent losses of speed of the hot air towards the laun-
dry (unlike what occurs in the prior solution cited, in which
the terminal diffusion chamber of the delivery branch of
the system must necessarily be of large dimensions with
the effect of causing a reduction of the speed of the flow
of hot air).
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[0126] In the preferred embodiment, the suction sec-
tion 12a of the drying circuit comprises a housing 115 for
the filter 16, but it will be appreciated that such a filter
could be provided elsewhere along the circuit: in this
case, the element 115 previously defined as "housing"
will only have functions of inlet for the moist air leaving
the drum in the suction section 12a.
[0127] In a possible embodiment, at least some of the
holes 9a" provided in the rear wall 9 of the drum 5 can
be provided for orienting a corresponding part of the
forced flow downwards, i.e., towards the region of bottom
dead centre, in order to increase further the efficiency of
the machine. Said holes may, for example, comprise an
outermost annular series of holes 9a of the array.
[0128] It should be pointed out that the solution of fig-
ures 14-16 may be used also in the case of drying ma-
chines, the drum of which is prevalently constituted by
an unperforated cylindrical wall (with possible front and
rear flanges each having a central opening), and in which
the supporting structure of a drum 1 of this sort compris-
ing a front baffle and a rear baffle, which in turn comprise
respective cylindrical walls that project inside the cylin-
drical wall (or inside the aforesaid central openings of the
two end flanges), with interposition of sliding seal means.
In such a machine, hence, the front and/or rear of the
space for containment of the laundry is delimited by a
stationary wall of the structure of the machine, represent-
ed by the corresponding baffle. In such a type of machine,
driving of the drum can be provided with a transmission
belt fitted on the peripheral wall of the drum.
[0129] From the above description the characteristics
of the present invention emerge clearly. The invention
affords significant advantages in terms of efficiency as
compared to the prior art mentioned in the introductory
part of the present description, in terms of reduction of
drying times, of containment of any dispersion of heat,
of maintenance of the outflow pressure without significant
losses of speed and concentration of the useful energy.
Among the advantages, also the simplicity and low cost
of the solution proposed are to be mentioned.
[0130] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely as compared to what has been
described and illustrated herein, without thereby depart-
ing from the scope of the invention itself, as defined by
the ensuing claims.
[0131] In the foregoing description reference has been
made to a machine of the front-loading type, but it will be
appreciated that the idea of solution underlying the in-
vention may be readily applied also to top-loading drying
machines. Likewise, the invention has been described
with reference to a closed-circuit condensation dryer, but
it will be appreciated that the invention may be used also
in the case of expulsion dryers.

Claims

1. A laundry-drying machine, comprising a drum (5) ro-
tatable about a substantially horizontal axis (A) and
having a rear wall (9), a front wall (11) and a sub-
stantially cylindrical peripheral wall (10), which ex-
tends between the front and rear walls (9, 11), the
drum (5) having at least one inlet for the air (9a; 10a)
and at least one outlet for the air (14, 14a), the ma-
chine (1) further comprising a fan (13) and air-heat-
ing means (18),
wherein the drum (5) is designed to be traversed by
hot air, forced by means of the fan (13) and heated
via the heating means (18) before being introduced
into the drum (5) through said at least one inlet (9a,
10a), the fan (13) and the heating means (18) being
operatively associated to an air-conveying duct (12)
having a delivery section (12b, 12c), which is in fluid
communication with said at least one inlet (9a, 10a),
and a suction section (12a), which is in fluid commu-
nication with said at least one outlet (14, 14a),
wherein inside the drum (5) at least one laundry-
agitation member (20) is provided, associated to the
cylindrical wall (10), the at least one agitation mem-
ber (20) having a cavity (21), configured for receiving
at least part of the hot air introduced into the drum
(5), and one or more passages (22) for diffusing the
hot air from the internal cavity (21) towards a central
area of the drum (5),
wherein said at least one inlet for the air (9a, 10a)
comprises at least one passageway (10a) in a posi-
tion corresponding to the at least one agitation mem-
ber (20) and in fluid communication with the cavity
(21) thereof,
characterized in that outside the drum (5) a direct-
ing device (25) is mounted, connected in rotation to
the structure of the drum (5), which is operatively
coupled to the delivery section (12b, 12c) of the duct
(12) and is configured for directing at least part of
the air coming from the duct (12) to said at least one
passageway (10a), and hence to the cavity (21) of
the corresponding agitation member (20).

2. The laundry-drying machine according to Claim 1,
wherein

- the delivery section (12b, 12c) of the duct (12)
comprises a stationary end chamber (12c);
- the directing device (25) has at least one first
body portion (26) that is operatively interposed
between the end chamber (12c) and the rear
wall (9) of the drum (5); and
- the at least one first body portion (26) has at
least one inlet opening (27) for hot air, which
faces inside the end chamber (12c),

where preferably the at least one first body portion
(26) is generally parallel to the rear wall (9) of the
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drum (5) to define a respective stretch of radial path
for air.

3. The laundry-drying machine according to Claim 1 or
Claim 2, wherein the at least one passageway com-
prises an opening (10a) in the peripheral wall (10)
of the drum (5), where in particular the directing de-
vice (25) has at least one second body portion (29)
substantially parallel to the peripheral wall (10) of the
drum (5), to define a corresponding stretch of axial
path for the hot air, an area of the peripheral wall
(10) of the drum (5) in which the passageway (10a)
is located being interposed between the second
body portion (29) and the corresponding agitation
member (20).

4. The laundry-drying machine according to Claim 2 or
Claim 3, wherein the at least one first body portion
(26) has a respective cavity (26a) for passage of the
hot air, where in particular the at least one second
body portion (29) has a respective cavity (29a) for
passage of the hot air, which is in fluid communica-
tion with the cavity (26a) of the first body portion (26).

5. The laundry-drying machine according to Claim 2 or
Claim 3, wherein the drum (5) has a plurality of ag-
itation members (20), the directing device (25) has
a plurality of first body portions (26) and the first body
portions (26) extend radially with respect to said axis
(A).

6. A laundry-drying machine, comprising a drum (5) ro-
tatable about a substantially horizontal axis (A) and
having a rear wall (9), a front wall (11), and a sub-
stantially cylindrical peripheral wall (10), which ex-
tends between the front and rear walls (9, 11), the
rear wall (9) having an inlet for the air (9a’) and the
front wall (11) having an outlet for the air (14, 14a),
the machine (1) further comprising a fan (13) and
air-heating means (18),
wherein the drum (5) is designed to be traversed by
hot air, forced by the fan (13) and heated by the heat-
ing means (18) before being introduced into the drum
(5) at said inlet (9a’), the fan (13) and the heating
means (18) being operatively associated to an air-
conveying duct (12) having a delivery section (12b,
12c), which is in fluid communication with said inlet
(9a’), and a suction section (12a), which is in fluid
communication with said outlet (14, 14a),
wherein inside the drum (5) at least one laundry-
agitation member (20) is provided, which is associ-
ated to the peripheral wall (10), the at least one ag-
itation member (20) having a cavity (21), configured
for receiving at least part of the hot air introduced
into the drum (5), and one or more passages (22)
for diffusing the hot air from the cavity (21) towards
a central area of the drum (5),
characterized in that inside the drum (5) a baffle

device (25’) is mounted, configured for directing in a
radial direction at least part of the flow of air (F3)
introduced into the drum (5), to the inside of the cavity
(21) of the at least one agitation member (20).

7. The laundry-drying machine according to Claim 6,
wherein the baffle device comprises a baffle (25’)
including a first wall (26’) generally facing the rear
wall (9) of the drum (5) and at a distance therefrom,
the baffle (25’) having, at a peripheral edge of the
first wall (26’), a passageway (27’) for connection
with the cavity (21) of the agitation member (20),
where preferably the baffle (25’) has at least one
radial guide cavity (28’) for directing the air to the
connection passageway (27), the at least one radial
cavity (28’) of the baffle (25’) being preferably delim-
ited laterally by a pair of second walls (29’) that ex-
tend from the first wall (26’) towards the rear wall (9)
of the drum (5).

8. The laundry-drying machine according to Claim 7,
wherein the first wall (26’) of the baffle (25’) has, in
a central area (31) thereof, one or more through
holes (32), the section of passage of the one or more
through holes (32) being smaller than the section of
passage of the inlet of the air (9a’) of the rear wall
(9) of the drum (5).

9. The laundry-drying machine according to any one of
Claims 6 to 8, wherein the first wall (26’) of the baffle
(25’) has a generally circular shape.

10. The laundry-drying machine according to any one of
Claims 6 to 9, wherein the baffle (25’) is made of a
single piece with the agitation member (20) or agi-
tation members (20) and/or the baffle (25’) and the
agitation member (20), or each agitation member
(20), are made of plastic material.

11. A laundry-drying machine, comprising a drum (5)
having a rear wall (9), a front wall (11) and a sub-
stantially cylindrical peripheral wall (10), at least the
peripheral wall being rotatable about a substantially
horizontal axis (A), the rear wall (9) having an air
inlet (9a"), the front wall (11) having an air outlet
(11a’), and the peripheral wall being substantially un-
perforated, the machine (1) further comprising a fan
(13) and air-heating means (18),
wherein the drum (5) is designed to be traversed by
hot air, forced by the fan (13) and heated by the heat-
ing means (18) before being introduced into the drum
(5) at said inlet (9a"), the fan (13) and the heating
means (18) being operatively associated to an air-
conveying duct (12) having a delivery section (12b,
12c), which is in fluid communication with said inlet
(9a"), and a suction section (12a), which is in fluid
communication with said outlet (11a’),
wherein inside the drum (5) at least one laundry-
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agitation member (20) is provided, fixed to the pe-
ripheral wall (10), the at least one agitation member
(20) having a cavity (21) with one or more air inlet
passages (22’) and one or more air outlet passages
(23),
characterized in that the one or more inlet passag-
es (22’) and the one or more outlet passages (23) of
the agitation member (20) are prearranged in such
a way that, in at least one angular position assumed
by the agitation member (20) during rotation of the
peripheral wall (10) of the drum (5), at least part of
the hot air forced into the drum (5) penetrates the
cavity (21) of the agitation member (20) after it has
passed through part of the laundry, where in partic-
ular said at least one angular position is a position
in which the agitation member (20) is at a region of
bottom dead centre of the rotation of the drum (5).

12. The laundry-drying machine according to Claim 11,
wherein the one or more inlet passages (22’) are
generally directed towards the inside of the drum (5)
and the one or more outlet passages (23) are gen-
erally directed towards the outside of the drum (5)
at the air outlet (11a’) thereof, at least one upper
portion of the front face (20b’) of the at least one
agitation member (20) preferably facing said air out-
let (11a’) of the drum (5), in said upper portion there
being defined a plurality of said outlet passages (23),
and at least one lower portion of the front face (20a’)
of the at least one agitation member (20) preferably
facing the front wall (11) of the drum (5), said lower
portion being substantially free of outlet passages
(23).

13. The laundry-drying machine according to any Claim
11 or Claim 12, wherein the air outlet of the drum (5)
comprises a mouth (11a") for loading and unloading
laundry, the machine being a front-loading machine,
and wherein at the mouth (11a’) of the drum (5) an
entrance (115) of the aforesaid suction section (12a)
is provided, where preferably said entrance compris-
es a housing (15) for a filter (16), very preferably the
entrance or housing (15) having a front (15"), at least
part of the front (15") facing the front face (20b’) of
the agitation member (20).

14. The laundry-drying machine according to any one of
the claims 11 to 13, wherein the upper face of the at
least one agitation member (20) has an asymmetri-
cal profile.

15. A method for drying laundry in a laundry-drying ma-
chine (1), comprising a laundry drum (5) with a pe-
ripheral wall (10) to which at least one laundry-agi-
tation member (20) is fixed, comprising the steps of

- setting in rotation at least the peripheral wall
(10) of the drum (5), with the at least one agita-

tion member (20) that causes a tumbling of the
laundry inside the drum (5);
- forcing a flow of hot air into the drum (5) through
a rear wall (9) thereof, in such a way that hot air
impinges upon the laundry to remove humidity
therefrom; and
- expelling hot air that has taken up humidity
from the laundry through a front wall (11) of the
drum (5),

wherein, in at least one angular position assumed
by the agitation member (20) during rotation of the
peripheral wall (10) of the drum (5), at least part of
the hot air forced into the drum (5) penetrates the
cavity (21) of the agitation member (20) after it has
passed through part of the laundry, where in partic-
ular said part of the flow of hot air passes in the cavity
(21) of the agitation member (20) when the latter is
at a region of lower dead centre of the rotation of the
drum (5).
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