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Description

[0001] The present invention refers generally to a
clothes drying machine and, more particularly, to a so-
called tumble dryer.

[0002] Some tumble dryers known from the prior art
are provided with an open-loop air circuit, by means of
which an air flow is taken in from the outside ambient,
i.e. the atmosphere, to be directed into the drum so as
to remove the moisture from the clothes contained there-
in, or to be directed towards a condenser unit to properly
cool it down before being eventually exhausted into the
outside atmosphere again.

[0003] The air is taken in through an air inlet duct that
is fluidly connected to a fan assembly. Such air inlet duct
defines an air intake aperture that is provided in the outer
casing of the drying machine and is usually guarded by
means of a ventilation grille.

[0004] The air circulating circuit itself is a source of
noise contributing to a really considerable extent to the
overall noise usually generated by a clothes drying ma-
chine during the operation thereof.

[0005] The turbulences in the flow of air passing
through the air inlet duct, the rotation of the fan and the
interaction of the fan blades with the air flow itself give in
fact rise to sound waves that are directed by the air inlet
duct itself towards the air intake aperture, from which
they then propagate into the surrounding ambient, i.e.
the room where the drying machine is installed and op-
erating, thereby polluting it acoustically.

[0006] This particular kind of occurrence becomes
even more marked in the case that the open-loop air cir-
culating circuit is also designed to cool down the con-
denser unit, since air must be taken in and circulated at
a particularly high flow rate for the drying machine to be
enabled to operate in an adequately effective manner,
so that a really considerable amount of noise is unavoid-
ably generated and conveyed outwards.

[0007] Insome clothes drying machines, the air intake
aperture is provided in the outer casing on the front side
thereof, in view of improving and boosting the flow of air
being taken in. Now, it can be most readily appreciated
that, in these machines, the sound waves are directly
poured out into the surrounding ambient without even
that minimum of attenuating effect that typically occurs
in dryers in which the air intake aperture is located in the
rear wall of the outer casing thereof.

[0008] The need for the overall operating noise of dry-
ing machines - as perceived by users - to be reduced is
therefore fully apparent.

[0009] In this connection, it should further be noticed
that the energy rates charged in a number of countries
make it particularly advantageous for electric appliances
to be used during evening or night hours. An adequately
low noise level of such appliances is therefore a pre-
requisite for the same appliances to be capable of being
used at night-time, actually.

[0010] It is therefore a main object of the present in-
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vention to provide a clothes drying machine, which is
effective in doing away with the above-cited drawback of
prior-art machines.

[0011] Within this general object, itis a further purpose
of the present invention to provide a clothes drying ma-
chinethatgenerates an extremely low level of noise when
operating.

[0012] According to the present invention, these aims,
along with further ones that will become apparent from
the following disclosure, are reached in a drying machine
incorporating the features as defined and recited in the
claims appended hereto.

[0013] Features and advantages of the present inven-
tion will anyway be more readily understood from the
description that is given below by way of nonlimiting ex-
ample with reference to the accompanying drawings, in
which:

- Figure 1 is a perspective cross-sectional view of
open-loop air circuit of a drying machine according
to the present invention;

- Figure 2 is a similar view as the one appearing in
Figure 1;

- Figure 3is a partially cross-sectional view of a nose-
like body of the drying machine according to the
present invention;

- Figure 4 is a is a cross-sectional view of an air inlet
duct of the drying machine according to the present
invention;

- Figure 5 is an enlarged view of the slats shown in
Figure 2.

[0014] With reference to the above-cited Figures, the
drying machine according to the present invention com-
prises a drying air circuit adapted to cause air to be cir-
culated through a perforated rotating drum holding the
laundry to be dried, a fan assembly 2 for taking air in from
the surrounding ambient, an air inlet duct 3 fluidly con-
nected to the fan assembly 2, a ventilation louver 4 to
guard an air intake aperture 5, or air inflow port, of said
air inlet duct 3.

[0015] The louver 4 comprises a nose-like body 6 that
is located inside said air inlet duct 3 to absorb the sound
waves propagating along the air inlet duct 3 from the fan
assembly 2, thereby producing a marked noise- damp-
ening effect.

[0016] The drying machine further comprises heater
means adapted to heat up the drying air, and a condenser
unit adapted to remove moisture from the hot moisture-
laden drying air as it exits the drum after having flown
through the laundry items placed in the drum for drying.
[0017] Ina preferred embodiment of the presentinven-
tion, the drying machine comprises a closed-loop drying-
air circuit, through which the hot moisture-laden drying
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airis conveyed upon leaving the perforated rotating drum
containing the laundry to be dried, and the dehydrated
drying air from the condenser unit is then returned into
the drum - via the heater means to have it duly heated
up again - so as to remove additional moisture from the
laundry items being tumbled therein.

[0018] In such preferred embodiment, the drying ma-
chine further comprises an open-loop cooling-air circuit
adapted to cause a stream of cooling air taken in from
outside to circulate through and over the condenser unit
to properly cool it down before being eventually exhaust-
ed into the outside atmosphere again.

[0019] The fan assembly 2 for taking in air from the
outside ambient, the air inlet duct 3 fluidly connected to
the fan assembly 2, and the ventilation louver 4 guarding
said air inlet aperture are provided in the open-loop cool-
ing-air circuit.

[0020] On the other side, blower means are provided
to cause the drying air to circulate inside the drum and
through the closed-loop drying-air circuit.

[0021] Via this closed-loop drying-air circuit, the hot
moisture-laden air is caused to leave the perforated ro-
tating drum to be conveyed towards and through the air-
cooled condenser unit, where moisture is removed there-
from. The dehydrated air exiting the condenser unit is
then sent back into the drum - via the heater means to
have it duly heated up again - for removing additional
moisture from the laundry items being tumbled therein.
[0022] The heater means themselves are provided
downstream from the drying-air condenser outlet, so as
to properly heat up the dehydrated drying air due to be
returned into the drum.

[0023] The condenser unitcomprises in turn a plurality
of fluid passageways, along which the drying air is able
to flow in view of having moisture condensed and re-
moved therefrom, and these fluid passageways are ca-
pable of being invested by, i.e. are exposed to the flow
of cooling air flowing through the open-loop cooling air
circuit.

[0024] The ventilationlouver 4 is adapted to be applied
on to the outer casing of the drying machine at a proper
accommodation site where the air intake aperture 5 of
the open-loop cooling-air circuit is provided. The louver
4 comprises a plurality of aeration slats or fins 7, through
which the airtaken in and directed towards the condenser
unit by the fan assembly 2 is able to flow.

[0025] The louver 4 further comprises a nose-like, i.e.
ogive-shaped body 6 that, when the louver 4 is applied
on to the outer casing of the drying machine, extends
inwards in the air inlet duct 3, so that the air inlet duct 3
and the nose-like body 6 cooperatively define an annular
inflow passageway 8 therebetween, through which the
air taken in by the fan assembly 2 is able to flow.
[0026] Inturn, the nose-like body 6 defines a front por-
tion 9 due to face the fan assembly 2, a rear portion 10
due to face the louver 4, and a side portion 11 due to
face the air inlet duct 3 so as to form the annular inflow
passageway 8.
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[0027] Advantageously, the louver 4 and the nose-like
body 6 may be provided in a single-piece construction,
wherein the nose-like body 6 is provided so as to protrude
from one or more suitably reinforced slats 7 or from a
support member provided between the slats 7 at a central
site on the louver 4.

[0028] Alternatively, the nose-like body 6 may be pro-
vided as a self-standing member separate from the lou-
ver, adapted to be applied to the same ventilation louver
4 with the aid of appropriate fastening means.

[0029] In the embodiment being described herein by
way of example to illustrative purposes, the ventilation
louver 4 forms - further to a plurality of slats or fins 7 - a
support wall 12 designed to face a central portion of the
air intake aperture 5 of the air inlet duct 3 when the louver
4 is applied on to the outer casing of the drying machine.
[0030] As best shown in Figures 1 and 2, the louver 4
comprises a first portion, in which there are provided the
slats or fins 7, and a second portion, in which there is
provided the support wall 12. Alternatively, the support
wall 12 can be limited to a central portion of the louver
4, whereas the slats 7 are provided to extend along the
remaining outer portion(s).

[0031] The support wall 12 comprises a connecting
stem 13 that, when the louver 4 is in its place on the outer
case of the drying machine, projects from the support
wall 12 itself towards the fan assembly 2. This connecting
stem 13 is adapted to associate the nose-like body 6 to
the support wall 12 as duly spaced therefrom.

[0032] Advantageously, the support wall 12, the con-
necting stem 13 and the nose-like body 6 are provided
integrally as a unitary-piece construction.

[0033] Alternatively, the nose-like body 6 may be pro-
vided in the form of a self-standing, autonomous structure
adapted to be associated to the stem 13, e.g. by screw-
ing-in or interference-fit coupling, whereas the connect-
ing stem 13 may be provided integrally as a unitary piece
with the support wall 12. Or, again, the nose-like body 6
may itself integrally define a connecting stem 13 adapted
to engage the support wall 12 at an appropriate fastening
site or receptacle.

[0034] The nose-like body 6 is adapted to absorb the
sound waves that - as generated by the fan assembly 2
- propagate along the air inlet duct 3 towards the airintake
aperture 5, so as to acoustically isolate the fan assembly
from the outside ambient surrounding the drying ma-
chine.

[0035] The nose-like body 6 develops inside the air
inlet duct 3 so as to be arranged in proximity of the fan
assembly 2, so that the front portion 9 of the nose-like
body 6 faces the impeller of the fan assembly 2 and, in
particular, an intake section 14 of the impeller of the fan
assembly 2.

[0036] Preferably, the nose-like body 6 is comprised
of an internally hollow structure having a wall thickness
of just a few millimetres, so as to avoid putting any ex-
cessive stress upon the connecting stem 13 and the sup-
port wall 12 of the louver 4.
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[0037] The nose-like body 6 may be fully made of plas-
tic material or, still better, a sound-absorbing material so
as to improve the noise-deadening effect and the sound
insulation of the fan assembly 2. Alternatively, a layer of
sound-absorbing material may be used to cover the
nose-like body 6.

[0038] In a further embodiment thereof, the nose-like
body 6 has at least its front portion 9, which faces the fan
assembly 2, that is made of a sound-absorbing material.
[0039] In a most preferred embodiment of the present
invention, the nose-like body 6 is comprised of a prefer-
ably hollow member 15 made of a sound-absorbing ma-
terial and at least partially covered by an outer surface
16, which may for instance be of plastics, featuring a
plurality of perforations 17 provided to expose the sound-
absorbing material of the underlying member 15 to the
sound waves.

[0040] The perforations 17 inthe outer surface 16 have
asame pre-established diameter, and are arranged equi-
distantly spaced, i.e. at a same pre-established distance
from each other, wherein such diameter and such dis-
tance of the perforations from each other are determined
in accordance with the actual wavelength of the sound
waves to be absorbed.

[0041] In particular, the outer surface 16 covers the
member 15 of sound-absorbing material in such manner
astoensure thatthe perforations 17 are provided laterally
on the nose-like body 6 along the annular passageway
7 so as to come to face the air inlet duct 3.

[0042] Preferably, the front portion 9 of the noise-like
body 6 is comprised of the member 15 of sound-absorb-
ing material not covered by the outer surface 16; the side
portion 11 of the nose-like body 6 is comprised of the
member 15 of sound-absorbing material covered by the
outer surface with the perforations 17, whereas the rear
portion 10 of the noise-like body 6 is comprised of the
member 15 of sound-absorbing material covered by a
portion of the outer surface 15 that is free of perforations.
[0043] This solution enables the sound waves gener-
ated by the fan assembly 2 to be absorbed in an effective
manner, while avoiding any increase in airflow resistance
and preventing any turbulence to be introduced in the
same air flow. It further enables the aerodynamic distri-
bution of the air flow along the air inlet duct 3 to be im-
proved, thereby enhancing the performance of the fan
assembly 2.

[0044] Ina preferred embodiment of the presentinven-
tion, the air inlet duct 3 comprises an inner perforated
conduit 18 featuring a plurality of perforations 19 and an
outer cladding 20 made of a sound-absorbing material
that covers the internal conduit 18 externally so as to
close said perforations 19.

[0045] The internal conduit 18 faces the side portion
11 of the nose-like body 6, thereby forming the annular
intake passageway 7 adapted to direct the flow of air
being taken in towards the fan assembly 2.

[0046] The perforations 19 of the internal conduit 18
enable the sound-absorbing material of the outer clad-
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ding 20 to be exposed to the sound waves propagating
within the air inlet duct 3.

[0047] As aresult, the sound waves that penetrate the
perforations 19 of the internal conduit 18 are absorbed
by the sound-absorbing material of the outer cladding
20. Again, the perforations 19 of the internal conduit 18
have a same pre-established diameter, and are arranged
equidistantly spaced, i.e. at a same pre-established dis-
tance from each other, wherein such diameter and such
distance of the perforations from each other are deter-
mined in accordance with the actual wavelength of the
sound waves that - as generated by the fan assembly 2
- have to be absorbed.

[0048] The structure of the air inlet duct 3 is such as
to enable the sound waves propagating from the fan as-
sembly 2 to be absorbed while avoiding any multiple re-
flection that would tend to direct the sound waves towards
the air intake aperture 5 and, from here, into the ambient
surrounding the machine, without this affecting the aer-
odynamic efficiency of the airinlet duct to any appreciable
extent.

[0049] Advantageously, the air inlet duct 3 is given
such conformation as to have it defining a flared, i.e. wid-
ening-up end that forms the air intake aperture 5, and
tapered end at which there is provided the intake section
14 of the fan assembly 2. Such conformation enables the
aerodynamic distribution of the flow inside the air inlet
duct 3 to be improved, while minimizing turbulences and
flow resistance.

[0050] In a further embodiment of the present inven-
tion, the slats 7 of the louver 4 are at least partially clad
with a layer 21 of sound-deadening material adapted to
absorb the sound waves propagating from the fan as-
sembly 2. In particular, the layer 21 of sound-absorbing
or sound-deadening material is provided on the side of
the slats 7 that faces the fan assembly 2. Alternatively,
the slats 7 can be integrally made of a sound-absorbing
material.

[0051] Fully apparent from the preceding description
is therefore the ability of the present invention to effec-
tively reach the afore-cited aims and advantages by pro-
viding a drying machine that generates an extremely low
level of noise, thereby doing away with the serious draw-
back shared by prior-art machines. The inventive drying
machine is adapted to absorb, i.e. deaden the sound
waves being generated by the fan assembly, and prop-
agating therefrom along the air inlet duct towards the air
intake aperture of the machine, so as to acoustically iso-
late the same fan assembly and the air inlet duct from
the outside ambient surrounding the drying machine.

Claims

1. Drying machine comprising a drying air circuit for
causing air to be circulated through a perforated ro-
tating drum, a fan assembly (2) for taking air in from
the surrounding ambient, an air inlet duct (3) fluidly
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connected to the fan assembly (2), a ventilation lou-
ver (4) to guard an air intake aperture (5) of said air
inlet duct (3), characterized in that said louver (4)
comprises a nose-like body (6) that is located inside
said airinlet duct (3) to absorb the sound waves prop-
agating along the air inlet duct (3) from the fan as-
sembly (2).

Drying machine according to claim 1, wherein said
nose-like body (6) extends inside the air inlet duct
(3) so as to be arranged in proximity of the fan as-
sembly (2), so that a front portion (9) of the nose-like
body (6) faces an intake section (14) of an impeller
of the fan assembly (2).

Drying machine according to claim 2, wherein at
least said front portion (9) of the nose-like body (6)
is made of a sound-absorbing material.

Drying machine according to claim 1, wherein said
air inlet duct (3) and said nose-like body (6) cooper-
atively define an inflow passageway (8) therebe-
tween, through which the air taken in by the fan as-
sembly (2) is able to flow.

Drying machine according to any of the preceding
claims, wherein said ventilation louver (4) forms a
plurality of fins or slats (7) and a support wall (12)
designed to face a middle portion of the air intake
aperture (5) of the air inlet duct (3) to support said
nose-like body (6).

Drying machine according to claim 5, wherein a con-
necting stem (13) projecting from the support wall
(12) towards the fan assembly (2) is provided to as-
sociate the nose-like body (6) to said support wall
(12) in a spaced arrangement relative thereto.

Drying machine according to any of the preceding
claims, wherein the nose-like body (6) is comprised
of a member (15) made of a sound-absorbing mate-
rial and at least partially covered by an outer surface
(16) featuring a plurality of perforations (17) provided
to expose the sound-absorbing material of the un-
derlying member (15) to the sound waves generated
by the fan assembly (2).

Drying machine according to claim 7, wherein said
perforations (17) in the outer surface (16) have a
same pre-established diameter, and are arranged
equidistantly spaced, i.e. at a same pre-established
distance from each other, said diameter and said
distance of the perforations from each other being
determined in accordance with the actual wave-
length of the sound waves to be absorbed.

Drying machine according to claim 8, wherein said
outer surface (16) covers the member (15) of sound-
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10.

1.

absorbing material in such manner as to ensure that
said perforations (17) are provided laterally on the
nose-like body (6) so as to come to face the air inlet
duct (3).

Drying machine according to any of the preceding
claims, wherein said louver (4) and said nose-like
body (6) are made integral with each other as a uni-
tary piece.

Drying machine according to any of the preceding
claims, wherein the air inlet duct (3) comprises a per-
forated inner conduit (18) featuring a plurality of per-
forations (19) and an outer cladding (20) made of a
sound-absorbing material that covers the internal
conduit (18) externally so as to close said perfora-
tions (19), said perforations (19) having a same pre-
established diameter and being arranged equidis-
tantly spaced, i.e. at a same pre-established dis-
tance from each other, in which said diameter and
said distance of the perforations from each other are
determined in accordance with the actual wave-
length of the sound waves that, generated by the fan
assembly (2), have to be absorbed.
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