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(54) DRUM STRUCTURE FOR A TUMBLE DRYER AND TUMBLE DRYER

(57) A drum structure (4) for a tumble dryer (1) com-
prises a pivoting side wall (7) made of a plastic material,
tubular in shape, having an annular rear edge (9) delimit-
ing a rear opening (10), as well as an annular front edge
(11) delimiting a front opening (12), a stationary rear wall
(13) forming an annular receiving seat (14) which en-
gages the rear edge (9) of the sidewall (7) pivotally about
a rotation axis (8) and so that the stationary rear wall (13)

closes the rear opening (10) of the pivoting side wall (7),
and a perforation (22) to allow the drying air flow (15) to
pass through the stationary rear wall (13) in a laundry
compartment (3) delimited by the pivoting side wall (7)
and thestationary rearwall (13), aplurality of rear support
rollers (16) and a plurality of front support rollers (18)
which support the sidewall (7) pivotally about the rotation
axis (8) with respect to the stationary rear wall (13).

EP
4

53
0

38
8

A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 530 388 A1 2

Description

[0001] The present invention relates to a drum struc-
ture for a tumble dryer and to a tumble dryer, particularly
for domestic use,which provides to dry laundry housed in
a laundry drum, by rotating the laundry drum and gen-
erating a drying air flow through the laundry drum.
[0002] In a closed drying circuit with an electrical re-
sistor or heat pump, the hot, dry drying air is conveyed
into the laundry drum, where, passing through the wet
laundry, it causes the evaporation of the water contained
in the fabrics. After leaving the laundry drum, the moist-
ure-laden drying air passes through a heat exchanger
where it is cooled in order to extract the moisture from it
through condensation. The dehumidified drying air is
then suctioned again by the fan, heated and directed into
the laundry drum.
[0003] Tumble dryers are known in which the laundry
drum comprises a rear wall (sometimes called rear
flange) perforated to allow the entry of drying air, a
circumferential side wall (typically non-perforated) and
a front edge or an annular front wall which delimits a front
opening of the laundry drum for the insertion and extrac-
tion of the laundry into and from the laundry drum, and for
the exiting of the drying air flow from the laundry drum
after passing through and lapping the laundry, absorbing
the moisture therefrom. The rear, side and front walls of
the drum together form a substantially rigid hollow body,
with a rotating body geometry.
[0004] It is also known to support the laundry drum
pivotally about a rotation axis, which is typically a central
axis of the geometry of the laundry drum. The pivoting
support can be cantilevered by means of a drive hub
rigidly connected to the rear wall of the laundry drum and
by resting the laundry drum on a plurality of support
rollers on a front side of the laundry drum.
[0005] To rotate the drum about the rotation axis, it is
known to provide an electric motor with a transmission,
for example a belt transmission between the electric
motor and the drive hub or between the motor and the
side wall of the laundry drum or, alternatively, an electric
motorwhose rotor isdirectly coupled to the rearwall of the
laundry drum to transmit the rotary motion thereto.
[0006] It is known for the laundry drum to be made of
stainless steel sheet and it has also been proposed for at
least part of the laundry drum to be made of plastic
material.
[0007] As an alternative to the traditional concept of a
rigid pivoting drum, it has also been proposed to create a
laundry compartment using a flexible band-shaped side
wall, guided and moved along a closed, non-circular
path, so as to delimit a space for containing the laundry
and moving the laundry itself. In this case, the rear and
front walls delimiting the laundry compartment do not
move in unison together with the band-shaped side wall.
[0008] Due to the arrangement of the drying circuit
components, typically radially externally and centrally
or laterally below the laundry drum, the ventilation duct

that guides the drying air flow to the perforated rear wall
extends from a radially external side of the laundry drum
along a rear side of the laundry drum, and parallel to the
rear wall, and opens in an axial direction towards the
inside of the laundry drum.
[0009] The resulting air path thus has a direction ortho-
gonal to the rotationaxis of the laundry drumbefore being
diverted by 90° through the perforation of the rear wall of
the laundry drum inside it. This results in a non-uniform
flow rate of the drying air flow as it enters the laundry
drum. In particular, in a region at the bottom of the
ventilation duct, the air accumulation pressure (and thus
the inlet air flow rate) is greater than in the regions further
upstream.
[0010] Moreover, the rotation of the laundry drum and
its rear wall generates a radial fan effect on the air flow,
diverting part of it radially towards the outside, while
ideally the laundry to be dried should spin inside the
laundry drum and be lapped and crossed by an air flow
that is as axial and uniform as possible.
[0011] Further, the rotating rear wall, crossed by the air
flow, is a source of unwanted noise.
[0012] Laundry drums made of sheet steel, both gal-
vanized or stainless, manufactured by pressing opera-
tions, mechanical expansion and joining of components
by bending the edges, are undesirably heavy, require
expensive raw materials of uncertain supply, and com-
plex and expensive manufacturing processes.
[0013] Plastic laundry drums, made by injection mold-
ingandsubsequent joiningof components throughgluing
andultrasonicwelding, aremade of a less expensive and
lighter material. However, the joining of multiple compo-
nents (side wall and perforated rear wall) made sepa-
rately through injection molding, implies undesirable
manufacturing costs and complexity.
[0014] The aim of the present invention is thus to
provide a laundry drum structure for a tumble dryer
and a tumble dryer, having characteristics such to over-
come at least some of the drawbacks of the prior art.
[0015] Particular aims of the invention are to:

- increase the construction simplicity of the laundry
drum structure, and reduce the number of individual
components to be joined together by welding, gluing
and edge bending,

- reduce the risk of corrosion of the laundry drum
structure and ventilation duct,

- reduce steel sheet supply uncertainties,
- reduce the manufacturing costs of the laundry drum

structure,
- increase the energy performance of the tumble dryer

by improving the inlet flow conditions into the laundry
drum,

- increase the possibilities to influence and design the
inlet flow conditions into the laundry drum through
the rear wall,

- reduce the noise of the drum structure and the tum-
ble dryer during operation.
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Summary of the invention

[0016] These and other objects are achieved by a
laundry drum structure for a tumble dryer of the type
comprising a laundry compartment for containing the
laundry to be dried and a drying circuit which conveys
a drying air flow through the laundry compartment, in
which the drum structure comprises:

- a pivoting side wall made of plastic material, circum-
ferentially extended about a rotation axis (which also
constitutes a central axis of the side wall) and having
an annular rear edge delimiting a rear opening, as
well as an annular front edge delimiting a front open-
ing,

- a stationary rear wall, transverse to the rotation axis
and forming:

a) an annular receiving seat which engages the
rear edge of the side wall pivotally about the
rotation axis and so that the stationary rear wall
closes the rear opening of the pivoting side wall,
and
b) a perforation to allow the drying air flow to
pass through the stationary rear wall in the
laundry compartment delimited by the pivoting
side wall and the stationary rear wall,

- a plurality of rear support rollers pivotally supported
by a stationary rear support portion, and a plurality of
front support rollers pivotally supported by a station-
ary front support portion,
wherein the side wall forms a rear support track
resting on the rear support rollers and a front support
track resting on the front support rollers, so as to
support the side wall pivotally about the rotation axis
with respect to the stationary rear wall and with
respect to the rear and front stationary support por-
tions.

[0017] Thanks to the material separation of the side
wall from the rear wall, the plastic side wall can be
manufactured using a single injection or blow molding
process, without additional joining, gluing or welding of
components, significantly simplifying manufacturing and
reducing the cost of the drum structure.
[0018] Thanks to collaboration and combination of the
pivoting side wall with the stationary rear wall, the per-
foration for the entry of the drying air into the laundry
compartment remains stationary, eliminating the radial
fan effect, reducing noise, and allowing configuration and
distribution of the perforation openings aimedat directing
the air flow and distributing the flow rate as desired.
[0019] Due to the relative movement between the sta-
tionary rear wall and the pivoting side wall, the tendency
for part of the laundry to remain stationary in the corner
between the side wall and the rear wall is also reduced
anda further component ofmovement andopeningof the

items of laundry inside the laundry compartment is gen-
erated.
[0020] Thanks to the provision of two distinct support
tracks, front and rear, and two groups of support rollers,
front and rear, the invention obviates the need to provide
a cantilever support for the laundry drum (meaning the
set of rear and lateral walls) via a support shaft or hub and
the relative fastenings and reinforcements to the rear
wall. The absence of these components (present in em-
bodiments of the prior art) also allows perforation open-
ings to be provided also in the central region (otherwise
occupied) of the rear wall.

Brief description of the drawings

[0021] In order to better understand the invention and
appreciate the advantages thereof, some non-limiting
embodiments will be described below with reference to
the drawings, in which:

Figure 1 is a diagrammatic side view according to a
vertical section plane, of a tumble dryer showing the
drying air flow and a drum structure according to an
embodiment of the invention;
Figure 2 is a diagrammatic top view according to a
horizontal sectionplane, of the tumbledryer inFigure
1 showing the drying air flow (continuous arrows)
and a cooling air flow (dashed arrows);
Figure 3 is a sectional view of a drum structure for a
tumble dryer according to an embodiment;
Figure 4 shows a side wall of the drum structure in a
sectional view according to a radial section plane,
according to an embodiment;
Figure 5 shows a side wall of the drum structure in a
sectional view according to a section plane orthogo-
nal to a rotation axis of the side wall, according to an
embodiment;
Figure 6 is a front view of a rear wall and a rear cover
of the drum structure according to an embodiment,
Figure 7 shows a detail of a front gasket of the drum
structure according to an embodiment,
Figure 8 is a diagrammatic view of a closed drying
circuit with heat pump of a tumble dryer according to
the invention,
Figure 9 is a diagrammatic view of a closed drying
circuit with an electric resistor of a tumble dryer
according to the invention.

Detailed description of embodiments

[0022] With reference to the figures, a tumble dryer 1
comprises a housing 2 which accommodates a laundry
compartment 3 delimited by a drum structure 4, for con-
taining the laundry to be dried, a motor 5 for moving the
laundry in the laundry compartment 3, and adrying circuit
6 which conveys a drying air flow 15 through the laundry
compartment 3.
[0023] The drum structure 4 comprises:
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- a pivoting side wall 7 made of plastic material, ex-
tending circumferentially (but not necessarily with a
precise circular shape) with respect to a rotation axis
8 (which also constitutes a central axis of the side
wall 7) andhavinganannular rear edge9delimitinga
rear opening 10, as well as an annular front edge 11
delimiting a front opening 12,

- a stationary rear wall 13, transverse or orthogonal to
the rotation axis 8 and forming:

a) an annular receiving seat 14 which engages
the rear edge 9 of the side wall 7 pivotally about
the rotation axis 8 and so that the stationary rear
wall 13 closes the rear opening10 of the pivoting
side wall 7, and
b) a perforation 22 to allow the drying air flow 15
to pass through the stationary rear wall 13 in the
laundry compartment 3 delimited by the pivoting
side wall 7 and the stationary rear wall 13,

- a plurality of rear support rollers 16 pivotally sup-
ported by a stationary rear support portion 17, and a
plurality of front support rollers 18pivotally supported
by a stationary front support portion 19,
wherein the side wall 7 forms a rear support track 20
resting on the rear support rollers 16 and a front
support track 21 resting on the front support rollers
18, so as to support the sidewall 7 pivotally about the
rotation axis 8 with respect to the stationary rear wall
13 and with respect to the rear 17 and front 19
stationary support portions.

[0024] Thanks to the material separation of the side
wall 7 from the rear wall 13, the plastic side wall 7 can be
manufactured using a single injection or blow molding
process, without additional joining, gluing or welding of
components, significantly simplifying manufacturing and
reducing the cost of the drum structure 4.
[0025] Thanks to the collaboration and combination of
the pivoting side wall 7 with the stationary rear wall 13,
which together forma laundrydrum, theperforation22 for
theentryof thedryingair 15 into the laundry compartment
3 remains stationary, eliminating the radial fan effect and
reducing noise and allowing a configuration and distribu-
tion of the perforation openings 22 aimed at directing the
air flow 15 and distributing the flow rate as desired.
[0026] Due to the relative movement between the sta-
tionary rear wall 13 and the pivoting side wall 7, the
tendency for part of the laundry to remain stationary in
the corner between the side wall 7 and the rear wall 13 is
also reduced and a further component of movement and
opening of the items of laundry inside the laundry com-
partment 3 is generated.
[0027] Thanks to the provision of two distinct support
tracks, front 21 and rear 20, and two groups of support
rollers, front 18 and rear 16, the invention obviates the
need to provide a cantilever support for the laundry drum
(meaning the set of rear 13 and lateral 7 walls) via a

support shaft or hub and the relative fastenings and
reinforcements to the rear wall. The absence of these
components (present in embodiments of the prior art)
also allows perforation openings 22 to be provided even
in the central region (otherwise occupied) of the rear wall
13.

Detailed description of the rear wall 13

[0028] According to an embodiment, the rear wall 13 is
made of plastic material, advantageously fiber-rein-
forcedplasticmaterial, andpreferably formedby injection
molding. This further reduces the material and manufac-
turing costs of the drum structure 4, allowing, for exam-
ple, the rear wall to bemade by a single injectionmolding
process during which the perforation openings 22 are
also made without wasting material and without any
shearing or punching processes, as well as the annular
receiving seat 14.
[0029] The rear wall 13 comprises a circular bottom
portion23,e.g., concave towards the insideof the laundry
compartment 3 or substantially flat, delimited by the
annular receiving seat 14 and in which bottom portion
the entire perforation 22 is formed.
[0030] Thebottomportion23 is imaginarily dividedbya
first horizontal diameter 24 and a second vertical dia-
meter 25, perpendicular to each other and radial with
respect to the rotation axis 8, into:

- a first left upper quadrant 26_1 (seen from the inside
of the laundry compartment 3),

- a second right upper quadrant 26_2 (seen from the
inside of the laundry compartment 3),

- a third left lower quadrant 26_3 (seen from the inside
of the laundry compartment 3),

- a fourth right lower quadrant 26_4 (seen from the
inside of the laundry compartment 3).

[0031] According to an embodiment, a total "upper"
opening area of the perforation 22 in the first quadrant
26_1 and second quadrant 26_2 put together is smaller
than a total "lower" opening area of the perforation 22 in
the third quadrant 26_3 and fourth quadrant 26_4 put
together, in particular when the drying air 15 in the drying
circuit 6 is conveyed frombelow underneath the sidewall
7 upwards to the rear wall 13.
[0032] Alternatively, a total "upper" opening area of the
perforation 22 in the first quadrant 26_1 and second
quadrant 26_2 put together is greater than a total "lower"
opening area of the perforation 22 in the third quadrant
26_3 and fourth quadrant 26_4 put together, in particular
when the drying air 15 in the drying circuit 6 is conveyed
from above over the side wall 7 downwards to the rear
wall 13.
[0033] This makes it possible to compensate for the
influence of the arrival direction of the air flow15upwards
to the rear wall 13 and to make the air flow 15 in the
laundry compartment 3 uniform.
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[0034] Likewise, according to an embodiment, a total
"left" opening area of the perforation 22 in the first quad-
rant 26_1 and third quadrant 26_3 put together is smaller
than a total "right" opening area of the perforation 22 in
the second quadrant 26_2 and fourth quadrant 26_4 put
together, in particular when the drying air 15 in the drying
circuit 6 is conveyed from the right sideof thesidewall 7 to
the left (again seen from inside the laundry compartment
3) to the rear wall 13.
[0035] Alternatively, according to an embodiment, a
total "left" opening area of the perforation 22 in the first
quadrant 26_1 and third quadrant 26_3 put together is
greater than a total "right" opening area of the perforation
22 in thesecondquadrant 26_2and fourth quadrant 26_4
put together, in particular when the drying air 15 in the
drying circuit 6 is conveyed from the left side of the side
wall 7 to the right (seen from inside the laundry compart-
ment 3) to the rear wall 13.
[0036] According to an embodiment, the annular re-
ceiving seat 14 comprises an annular groove 27 facing
the annular rear edge 9 and forming and accommodating
a front gasket 28 in sliding contact (with low friction) with
the rear annular edge 9. The front gasket 28 has the
function of sealing the rotating coupling of the air circuit,
consisting of the side wall 7 and stationary wall 13, and
may comprise an elastically yielding base (for generating
an elastic contact preload and compensating for geo-
metric tolerances), fastened to the stationarywall 13, and
which supports a sealing gasket, in frontal contact with
the side wall 7 and made of a low-friction material, for
example wool-based felt or synthetic fibers.
[0037] The annular groove 27 is delimited by two walls
29 which flank the rear annular edge 9 and stabilize its
circular shape in case of unwanted deformations due to
uneven and unbalanced loads of laundry.
[0038] According to an embodiment, the rear support
portion 17 is directly formed by the rear wall 13 and, thus
the rear support rollers 16 are directly supported by the
rear wall 13. The rear support rollers 16 comprise two
rollers arranged in the same rear support plane 30 ortho-
gonal to the rotation axis 8 in a symmetrical lower-side
position with respect to a vertical plane radial to the
rotation axis 8.
[0039] According to an embodiment, the drum struc-
ture 4 comprises a rear cover 31 made of a plastic
material, e.g. fiber-reinforced plasticmaterial, connected
to the rear wall 13 on a rear side of the drum structure 4,
opposite to the sidewall 7, and together with the rear wall
13 defining a rear air channel 32 of the drying circuit 6 in
communicationwith the perforation 22 of the rearwall 13.
[0040] The fact that the rear air channel 32 is made of
plastic material further reduces the weight and costs for
the material and for manufacturing the drum structure 4,
reduces risks of corrosion and facilitates the assembly of
the components exclusively made of synthetic material.
[0041] According to embodiments, the rear cover 32
may be mounted on the rear wall by:

- shape coupling (bayonet or threaded type, or by
mutual insertion of special coupling guides formed
on the rear cover 32 and on the rear wall 13), or

- interference coupling (e.g., by fastening clips, snap
coupling or screws), or

- gluing or welding, e.g., ultrasonic.

[0042] According to an embodiment, the rear cover 32
is formed in one piece with the rear wall, by injection
molding.
[0043] According to an embodiment, the rear cover 32
has:

- a half-shell shape 33 defining an internal cavity in-
tended to face the rear wall 13, or

- a first tubular portion 34 and a second half-shell-
shaped portion 33 defining an internal cavity in-
tended to face the rear wall 13.

Detailed description of the side wall 7

[0044] According to an embodiment, the side wall 7
forms one or more dragging paddles 35 protruding to-
wards the inside of the laundry compartment 3 and
formed in one piece with the side wall 7, e.g., by injection
molding or blow molding. This reduces the number of
individual components to be assembled and the manu-
facturing costs.
[0045] The one or more dragging paddles 35 are
formed by local recesses of the side wall 7 which form
concave cavities on the radially outer surface of the side
wall 7 and corresponding convex protrusions on the
radially inner surface of the side wall 7.
[0046] Advantageously, the oneormore draggingpad-
dles 35 do not extend up to the rear edge 9 and do not
extend up to the front edge 11, so as not to negatively
interfere with the closing function of the laundry compart-
ment 3 on the rear and/or front sides of the side wall 7.
[0047] With further advantage, the one or more drag-
ging paddles 35 extend into a central region of the axial
extension of the side wall 7, between the front support
track 21 and the rear support track 20, without however
reaching the front 21and rear 20 support tracks, so asnot
to negatively interfere with the rolling of the front 18 and
rear 16 support rollers.
[0048] According to anembodiment, the draggingpad-
dles35 (and/or theentire inner surfaceof the sidewall 7 in
the extension region of the dragging paddles 35) have a
shape that tapers (or has converging draft angles), going
radially towards the rotation axis 8. This allows the side
wall 7 to be manufactured particularly quickly and
cheaply, by injection molding with the aid of an internal
mold radially retractable towards the inside.
[0049] Likewise, according to an embodiment, the
dragging paddles (and/or the entire inner surface of
the side wall 7 in the extension region of the dragging
paddles 35) have a shape that widens (or has diverging
draft angles), going radially outwards. This allows the
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side wall 7 to be manufactured particularly quickly and
cheaply, by injection molding with the aid of an external
mold that can be radially opened/retracted towards the
outside.
[0050] In this context, it is particularly advantageous
that the sidewall 7 formsexactly twodraggingpaddles37
in diametrically opposite positions with respect to a cen-
tral radial plane 36 (preferably of symmetry) of the side
wall 7. This makes it possible to use only two opposing
external mold "cheeks" that are closable and openable in
a direction orthogonal to the central radial plane 36.
[0051] According to an embodiment, the side wall 7
formsacylindrical pulley seat 37, facing radially outwards
anddelimited bilaterally by twoannular parallel ribs 38 for
securely accommodating a belt 39 for the transmission of
a rotarymotion from the electricmotor 5 to the sidewall 7.
Thepulley seat 37and the twoannular parallel ribs 38are
alsomadeof plasticmaterial and formed inonepiecewith
the side wall 7. This reduces the number of individual
components to be assembled and the manufacturing
costs.
[0052] According to an alternative embodiment, the
side wall 7 can form a ring gear (not shown in the figures)
adapted to beengagedbyagear for the transmission of a
rotary motion from the electric motor 5 to the side wall 7.
The ring gear is alsomade of plastic material and formed
in one piece with the side wall 7.
[0053] According to an embodiment, the rear support
track 20 and the front support track 21 have a circular
cylindrical shape, whereas the side wall 7 has a non-
cylindrical shape, e.g. a shape with one or more frusto-
conical segments and/or one or more steps formed be-
tween neighboring frustoconical and/or cylindrical seg-
ments.
[0054] The rear 20 and front 21 support tracks with a
locally cylindrical shape in the overall non-cylindrical side
wall 7 create thickened sections of material and/or with
local curvatureor angulationwhichact asstiffening ribsof
the side wall 7 (compensating for the reduced stiffness of
the plastic material with respect to the stiffness of steel
sheet drums) and can be easily made by injection mold-
ing.
[0055] According to an embodiment, the drum struc-
ture 4 or the tumble dryer 1 comprises a stationary front
wall 40, transverseor orthogonal to the rotationaxis 8and
forminganannular front receiving seat 41whichengages
the front edge 11 of the side wall 7 pivotally about the
rotation axis 8 without obstructing the front opening 12 of
the pivoting side wall 7.
[0056] According toanembodiment, the front receiving
seat 41 comprises an annular groove 42 facing the
annular rear edge 11 and forming or accommodating a
(further) front gasket 28 in sliding contact (with low fric-
tion) with the front annular edge 11. The annular groove
42 is delimited by two walls 43 which flank the rear
annular edge 11 and stabilize its circular shape in case
of unwanted deformations due to uneven and unba-
lanced loads of laundry.

[0057] According to an embodiment, the front support
portion 19 is directly formedby the stationary frontwall 40
and, thus the front support rollers 18 are directly sup-
ported by the front wall 40. The front support rollers 18
comprise two rollers arranged in the same front support
plane44orthogonal to the rotation axis 8 in a symmetrical
lower-side position with respect to a vertical plane radial
to the rotation axis 8.
[0058] In a known way, the front opening 12 is open-
able and closable by a front door 45 of the tumble dryer 1.

Description of the tumble dryer 1

[0059] The invention described up to now is advanta-
geously implementable in tumble dryers 1, e.g. of the
closed air circuit with electric resistor or heat pump type.
[0060] In the embodiment with a closed drying circuit 6
with electric resistor (Figure 9), the drying air 15 is con-
veyed by means of a fan 46 (actuated by a motor 47),
heated by means of an electric resistor 48 and directed
into the laundry compartment 3, where, as it passes
through the wet laundry, it causes the water contained
in the fabrics to evaporate. After leaving the laundry
compartment 3, the drying air 15 laden with moisture
passes through a heat exchanger 49, where it is cooled,
for example, by means of a flow of cold water or fresh air
50 conveyed by means of a second fan (operated pre-
ferably but not necessarily bymeans of the same electric
motor 47), so as to remove the moisture therefrom by
means of condensation. The condensate is collected in a
removable condensation container or discharged by a
discharge pump and/or together with the cooling water.
The dehumidified drying air 15 is then suctioned again by
the fan 46, heated by means of the electrical resistor 48
and re-directed into the laundry compartment 3. Up-
stream of the heat exchanger 49 (in which the moisture
is removed) a lint filter 51 is arranged.
[0061] In the embodiment with a closed drying circuit 6
with heat pump (Figure 8), upon exiting the laundry
compartment 3, the drying air 15 laden with moisture
passes throughafirst (cold) heatexchanger52 formedby
an evaporator 52’ of the heat pump, where the air 15 is
cooled so as to remove the moisture therefrom by con-
densation. Also in this case the condensate may be
collected in a removable condensation container or dis-
charged, e.g. by a discharge pump. The dehumidified
and cooled drying air 15 is then directed into a second
(hot) heat exchanger formed by a heat pump condenser
53, where the air is heated. The dehumidified and heated
air is suctioned by means of a fan 46 and directed again
into the laundry compartment 3 so as to continue extract-
ing moisture from the laundry.
[0062] Theheat pump further comprises a compressor
54 which suctions a coolant fluid through the evaporator
52’, where the fluid itself evaporates at low pressure
(absorbing the heat of the drying air 15), compresses
the coolant fluid and pushes it into the condenser 53
where the compressed and heated coolant fluid con-
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denses and cools at high pressure (releasing its heat to
thedryingair 15).After thecondenser53, thecoolant fluid
passes throughanexpansion valve55which reduces the
pressure of the fluid with consequent lowering of the
temperature and, then, returns again into the evaporator
52’, restarting the cycle. Also in the embodiment with a
heat pump, upstream of the first heat exchanger 52
(evaporator 52’), a lint filter 51 is arranged.
[0063] The tumble dryer 1 comprises an electronic
control system 56 in signal connection with and control-
ling the electric power supply of the individual functional
groups of the tumble dryer 1 (Figures 8 and 9).

Reference numerals

[0064]

tumble dryer 1
housing 2
laundry compartment 3
drum structure 4
motor 5
drying circuit 6
side wall 7
rotation axis 8
annular rear edge 9
rear opening 10
annular front edge 11
front opening 12
rear wall 13
annular receiving seat 14
drying air flow 15
rear support rollers 16
rear support portion 17
front support rollers 18
front support portion 19
rear support track 20
front support track 21
perforation 22
bottom portion 23
first horizontal diameter 24
second vertical diameter 25
first left upper quadrant 26_1
second right upper quadrant 26_2
third left lower quadrant 26_3
fourth right lower quadrant 26_4
annular groove 27
front gasket 28
walls 29
rear support plane 30
rear cover 31
rear air channel 32
half-shell 33
tubular portion 34
dragging paddles 35
central radial plane 36
pulley seat 37
parallel ribs 38

belt 39
stationary front wall 40
front receiving seat 41
annular groove 42
walls 43
front support plane 44
front door 45
fan 46
motor 47
electrical resistor 48
heat exchanger 49
fresh air flow 50
lint filter 51
first heat exchanger 52
evaporator 52’
second heat exchanger, condenser 53
compressor 54
expansion valve 55
control system 56

Claims

1. A drum structure (4) for a tumble dryer (1) of the type
comprising a laundry compartment (3) for containing
the laundry to be dried and a drying circuit (6) which
conveys a drying air flow (15) through the laundry
compartment (3), wherein the drum structure (4)
comprises:

- a pivoting side wall (7) made of a plastic ma-
terial, being tubular in shape, extending circum-
ferentially about a rotationaxis (8) andhavingan
annular rear edge (9) delimiting a rear opening
(10), as well as an annular front edge (11) deli-
miting a front opening (12),
- a stationary rear wall (13), transverse to the
rotation axis (8) and forming:

- an annular receiving seat (14) which en-
gages the rear edge (9) of the side wall (7)
pivotally about the rotation axis (8) and so
that the stationary rear wall (13) closes the
rear opening (10) of the pivoting side wall
(7), and
- a perforation (22) to allow the drying air
flow (15) to pass through the stationary rear
wall (13) in the laundry compartment (3)
delimited by the pivoting side wall (7) and
the stationary rear wall (13),

- a plurality of rear support rollers (16) pivotally
supported by a stationary rear support portion
(17), and a plurality of front support rollers (18)
pivotally supported by a stationary front support
portion (19),

wherein the side wall (7) forms a rear support track
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(20) resting on the rear support rollers (16) and a
front support track (21) resting on the front support
rollers (18), so as to support the sidewall (7) pivotally
about the rotation axis (8) with respect to the sta-
tionary rear wall (13) andwith respect to the rear (17)
and front (19) stationary support portions.

2. A drum structure (4) according to claim 1, wherein
the rear wall (13) is made of a plastic material.

3. Adrumstructure (4) according to claim1or 2,where-
in the rear wall (13) comprises a circular bottom
portion (23), delimited by the annular receiving seat
(14) and in which bottom portion the entire perfora-
tion (22) is formed,

wherein the bottom portion (23) is imaginatively
divided by a first horizontal diameter (24) and a
second vertical diameter (25), perpendicular to
each other and radial with respect to the rotation
axis (8), into:

- a first left upper quadrant (26_1),
- a second right upper quadrant (26_2),
- a third left lower quadrant (26_3),
- a fourth right lower quadrant (26_4),

seen from the inside of the laundry compartment
(3),
wherein a permeability of the perforation (22)
expressed as the ratio between the passage
opening area and the total quadrant area in at
least one or more of the first, second, third, and
fourth quadrants differs from the permeability of
the perforation (22) in at least another of the first,
second, third, and fourth quadrants.

4. Adrumstructure (4) according to claim3, comprising
a part of the drying circuit (6) which guides the drying
air (15) from below, underneath the side wall (7),
upwards to the rear wall (13),
wherein a total "upper" opening area of the perfora-
tion (22) in thefirst quadrant (26_1)and in thesecond
quadrant (26_2) put together is smaller than a total
"lower" opening area of the perforation (22) in the
third quadrant (26_3) and in the fourth quadrant
(26_4) put together.

5. Adrumstructure (4) according to claim3, comprising
a part of the drying circuit (6) which guides the drying
air (15) fromabove thesidewall (7) downwards to the
rearwall (13),wherein a total "upper" openingareaof
the perforation (22) in the first quadrant (26_1) and in
the second quadrant (26_2) put together is greater
than a total "lower" opening area of the perforation
(22) in the third quadrant (26_3) and in the fourth
quadrant (26_4) put together.

6. A drum structure (4) according to claim 3, 4 or 5,
comprising a part of the drying circuit (6) which
guides the drying air (15) from the right side of the
side wall (7) towards the left, seen from the inside of
the laundry compartment (3), to the rear wall (13),
wherein a total "left side" openingareaof theperfora-
tion (22) in the first quadrant (26_1) and in the third
quadrant (26_3) put together is smaller than a total
"right side" opening area of the perforation (22) in the
second quadrant (26_2) and in the fourth quadrant
(26_4) put together.

7. A drum structure (4) according to claim 3, 4 or 5,
comprising a part of the drying circuit (6) which
guides the drying air (15) from the left side of the
sidewall (7) towards the right, seen from the inside of
the laundry compartment (3), to the rear wall (13),
wherein a total "left side" openingareaof theperfora-
tion (22) in the first quadrant (26_1) and in the third
quadrant (26_3) put together is greater than a total
"right side" opening area of the perforation (22) in the
second quadrant (26_2) and in the fourth quadrant
(26_4) put together.

8. A drum structure (4) according to any one of the
precedingclaims,wherein theannular receiving seat
(14) comprises an annular groove (27) facing the
annular rear edge (9) and accommodating a front
gasket (28) in sliding contact with the rear annular
edge (9).

9. A drum structure (4) according to any one of the
preceding claims, wherein the rear support portion
(17) is formed directly by the rear wall (13) and the
rear support rollers (16) comprise two rollers ar-
ranged in a same rear support plane (30) orthogonal
to the rotation axis (8) in a symmetrical position with
respect to a vertical plane radial to the rotation axis
(8).

10. A drum structure (4) according to any one of the
preceding claims, comprising a rear cover (31)made
of a plastic material, connected to the rear wall (13)
on a rear side of the drum structure (4), opposite to
the side wall (7), and together with the rear wall (13)
defininga rear air channel (32) of thedryingcircuit (6)
in communication with the perforation (22).

11. A drum structure (4) according to any one of the
preceding claims, wherein the side wall (7) forms
one or more dragging paddles (35) protruding to-
wards the inside of the laundry compartment (3) and
formed in one piece with the side wall (7).

12. A drum structure (4) according to claim 11, wherein
one or more dragging paddles (35) are formed by
local recesses of the side wall (7) which form con-
cave cavities on the radially outer surface of the side
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wall (7) and corresponding convex protrusions on
the radially inner surface of the side wall (7).

13. A drum structure (4) according to claim 11 or 12,

wherein said one ormore dragging paddles (35)
extend into a central region of the axial exten-
sion of the side wall (7), between the front sup-
port track (21) and the rear support track (20),
without however reaching the front (21) and rear
(20) support tracks, and/or.
wherein the one or more dragging paddles (35)
have a shape that tapers going radially towards
the rotation axis (8), and the outer surface of the
sidewall (7) in the regionof thedraggingpaddles
(35) has a shape that widens going radially out-
wards, and/or wherein the side wall (7) forms
exactly two dragging paddles (37) in diametri-
cally opposite positions with respect to a central
radial plane (36) of the side wall (7).

14. A drum structure (4) according to any one of the
preceding claims, wherein the side wall (7) forms a
cylindrical pulley seat (37), facing radially outwards
and delimited bilaterally by two annular parallel ribs
(38) for securely accommodating a belt (39) for the
transmissionofa rotarymotion fromanelectricmotor
(5) to the side wall (7),
wherein said pulley seat (37) and the two annular
parallel ribs (38) are made of a plastic material and
formed in one piece with the side wall (7).

15. A drum structure (4) according to any one of the
preceding claims, wherein the rear support track
(20) and the front support track (21) have a circular
cylindrical shape, whereas the side wall (7) has a
non-cylindrical shape, or a shape with one or more
frustoconical segments and/or one or more steps
formed between adjacent frustoconical and/or cy-
lindrical segments.

16. A tumble dryer (1), comprising a drum structure (4)
according to any one of the preceding claims.
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