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(54) Condenser-type low-noise household clothes drying machine

(57) A clothes drying machine comprises means
adapted to circulate a controlled flow of heated-up air
within the drum (2), a condenser (6) for condensing
moisture out of the drying air, a conduit (7) for conveying
cooling air to and from said condenser, a respective fan
(8) to circulate said cooling air, a motor (9) associated
to said fan, wherein said conduit comprises an opening
(10) for taking in fresh ambient air, a first outlet (11)

Fig. 2

opening for partially exhausting part of the conveyed air
flow outside the machine, and a second outlet opening
(11) for partially exhausting part of the conveyed air flow
inside the machine.

Preferably, the bottom side of said machine is sub-
stantially closed by an appropriate base plate; in addi-
tion, said second outlet opening is arranged in proximity
of said motor and oriented towards the latter.
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Description

[0001] The present invention refers to an improved
kind of condenser-type clothes drying machine, prefer-
ably of the type for use in households, which is particu-
larly quiet in its operation.

[0002] Largely known in the artis the general require-
ment for the noise generated by household appliances
in their operation to be reduced as much as possible;
also largely known in the art is the fact that the noise
generated by condenser-type clothes washing ma-
chines during their operation is perceived as being par-
ticularly high and annoying, since the noise generated
by the normal and typical operation of the motor used
to drive the rotating drum of the machine, as well as the
fan used to circulate the drying air, is aggravated by the
additional noise generated by the flow of cooling air to
and from the condenser, as well as the really non-neg-
ligible blowing noise due to said air when exhausted
from the machine and blown again into the room.
[0003] Known from the disclosure in GB 2253 035 is
an arrangement adapted to muffle the noise generated
by the flow of drying air in a clothes drying machine of
a traditional type; it has however been found experimen-
tally that such a solution does not actually deaden the
generated noise to any effective extent, especially if
considered against the background of the costs and
space requirements thereof.

[0004] Also known from prior disclosures in GB 2
129920A and US 2,927,380 are further solutions aimed
at deadening the noise generated by the drying air or
condenser cooling air being exhausted from a house-
hold-type clothes drying machine. Anyway, the solutions
proposed in said documents have a number of draw-
backs in their practical application, owing to both the
complexity found in their implementation and the rather
modest results that are to be achieved therewith.
[0005] Furthermore, the motor used to drive the fan
circulating the condenser cooling air is usually an non-
cooled motor, so that by operating in a continuous man-
ner it tends to heat up to quite a considerable extent.
This brings about a number of additional drawbacks in
terms of a reduction in the electric efficiency and a need
for a higher class of insulation to be adopted, which
again means higher production and operating costs.
[0006] It would therefore be desirable, and it is actu-
ally a main purpose of the present invention, to provide
a clothes drying machine operating according to the
principle of the condensation of the moisture contained
in the drying air, while ensuring a sensible reduction in
the extent of the above-mentioned drawback of an ex-
cessive noise brought about by the outflow of the con-
denser cooling air from the machine.

[0007] According to another purpose of the present
invention, this clothes drying machine should be capa-
ble of making use of a motor for drying the cooling air
circulating fan, which poses far less severe constraints
in terms of heat endurance and electric insulation in its
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construction and is therefore far less expensive to man-
ufacture.

[0008] According to a further purpose of the present
invention, this clothes drying machine must be able to
be easily manufactured using existing, readily available
materials and techniques, and be competitive in its con-
struction; it shall furthermore be able to incorporate all
these improvements without suffering any alteration or
reduction in the performance abilities and the reliability
thereof.

[0009] According to the presentinvention, these aims
arereached in a condenser-type clothes drying machine
incorporating the characteristics as recited in the ap-
pended claims and including such operating means as
described below by mere way of non-limiting example
with reference to the accompanying drawings, in which:

- Figure 1 is a merely symbolical schematic view of
the layout and the functional component parts of the
drying-air and cooling-air conduits of a clothes dry-
ing machine according to the present invention;

- Figure 2 is a partially see-through view of the con-
denser and the associated cooling conduits in a
clothes drying machine according to the present in-
vention;

- Figure 3 is a top view of the assembly illustrated in
Figure 2;

- Figure 4 is a perspective bottom view of an im-
proved embodiment of a clothes drying machine ac-
cording to the present invention:

- Figure 5 is a perspective symbolical view of an im-
proved embodiment of a condenser of a clothes dry-
ing machine according to the present invention;

- Figure 6 is a symbolical, planar projection view of
the flow pattern in the conduits downstream of the
condenser illustrated in Figure 5.

[0010] Withreference to the above listed Figures, and
in particular Figures 1 and 2, a clothes drying machine
according to the present invention comprises an outer
casing 1, inside which there are arranged:

- adrying drum 2,

- means situated outside of said drum and adapted
to circulate a controlled flow of heated-up air into
and through sad drum, said means comprising:

- afirst conduit 3 for letting drying air into and out
of the drum,

- afan 4 to generate a continuous flow of drying
air through said first conduit and said drum,
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- an electric heating element 5 to heat up said
drying air,

- acondenser 6, through which said flow of drying air
is caused to pass,

- further means adapted to convey a flow of fresh air
to said condenser to cool down the same condens-
er, said means comprising:

- asecond conduit 7 to convey said flow of cool-
ing air to and from said condenser,

- arespective valve 8 associated to said second
conduit and adapted to bring about said flow of
cooling air,

- amotor 9 associated to said respective valve 8.

[0011] Said second conduit is a conduit that is sub-
stantially open at both extremities thereof; on the one
side it is in fact provided with an inlet opening 10 for
taking in fresh air from the surrounding ambient, prefer-
ably on the rear side of the outer casing of said clothes
drying machine, while on the other side, at the outlet
from the condenser 6, said conduit splits into a first outlet
opening 11 for exhausting part of the flow of air con-
veyed therethrough outside, i.e. into the ambient sur-
rounding the machine, and into a second outlet opening
12 for exhausting inside the machine, i.e. towards the
interior of said outer casing 1, the remaining part of said
flow of air conveyed therethrough.

[0012] The reason behind such a solution is as fol-
lows: since the cooling air, which is generally indicated
at 1A prior to flowing through the condenser, must be
eliminated upon being passed through the condenser,
if it is the entire flow thereof that is exhausted outside
the machine, it then occurs that between the grilles of
the outlet opening, which is usually situated on the front
side of the machine, there is generated exactly that kind
of sensible noise that should desirably be on the con-
trary eliminated. In view of preventing this from happen-
ing, a part 2B of said outflow of cooling air is diverted
towards the interior of the outer casing of the machine,
into which it is eventually let through said second outlet
opening 12; the remaining part 2A of said outflow is on
the contrary exhausted outside immediately through
said first outlet opening 11.

[0013] Since the outer casing of the machine is a sub-
stantially closed structure, except for the bottom side
facing the floor, it practically behaves, as regards said
flow of air expanding therewithin, as a noise deadening
chamber, or a silencing muffler, and this occurrence is
promoted by the considerable mass forming said ma-
chine. In this way, therefore, a first beneficial sound-
deadening effect is obtained.

[0014] However, in view of further improving such an
effect, it has been considered advantageous, and has
been actually found so experimentally, to have a wall 13
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arranged on the bottom side of said outer casing of the
machine, so as to substantially close the inner volume
of the machine from the outside ambient also at the bot-
tom of thereof, as this is shown symbolically in Figure 4.
[0015] In this manner, the muffling chamber effect
brought about by the outer casing of the machine is
magnified, owing to the fact that said outer casing is in
this way made in the form of a volume that is substan-
tially closed on all sides. On the other hand, no problems
have been noticed to occur in connection with the even-
tual outflow into the outside ambient of the cooling air
being first exhausted inside said outer casing of the ma-
chine, since the casing itself has not a sealed, air-tight
construction, actually, and has anyway an adequate
number of leakage zones through which said part 2A of
said flow let into said outer casing, can eventually es-
cape therefrom into the outside ambient.

[0016] At this point, the question may logically arise
as to why not the whole amount of air flowing out of the
condenser is actually exhausted into the outer casing of
the machine, since this should in theory prove effective
in further improving the noise reduction effect, i.e. the
quietness of the machine. The answer to such a ques-
tion lies in the fact that, if all of the air outflow from the
condenser would be blown into the machine, the dynam-
ic flow resistance of said leakage zones, and the resist-
ance to the outflow of the air into the outside ambient,
would in that case prevent the air from escaping at an
adequate rate, i.e. in an adequate amount, thereby giv-
ing rise to an increase in the internal pressure that would
in turn interfere with a correct passage of the flow of
cooling air through the condenser.

[0017] Among other things, the above-described so-
lutions allow for a further advantageous improvement to
be achieved; in fact, with reference to Figures 2 and 3,
the inwardly diverted part 2B of the flow of cooling air is
so oriented as to as much as possible hit said motor 9
before diffusing within the outer casing of the appliance.
This may quite easily be obtained by arranging the re-
lated second outlet opening 12 as close as possible to
said motor, duly oriented towards the latter.

[0018] The immediate effect of such an arrangement
is the ability of said motor to cool down in a definitely
more intensive manner, with the ultimate result that the
possibility then arises for a motor to be used, which cer-
tainly may feature a lower class of electric insulation
and, therefore, can be manufactured at sensibly lower
costs.

[0019] This advantageous effect can be sensibly
magnified if said clothes drying machine is designed so
as to enable said motor 9 to drive both the fan 4 asso-
ciated to said first conduit 3 for the drying air and the fan
8 associated to said second conduit 7, since the above-
mentioned advantage of a less expensive motor for the
operation of said fan 8 would in this way be automatically
extended to the operation of said fan 4 of the conduit 3
for the drying air.

[0020] In addition, the above-illustrated improvement
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carries another advantage with it, namely an advantage
in terms of energy usage, owing to a flow of air pre-heat-
ed by the motor being actually let into the outer casing
of the machine. This obviously causes the temperature
of the air inside the outer casing to rise, and this tem-
perature rise is automatically passed over to the drum,
which is in this way able to take in part of the heat re-
leased by the motor. It can at this point be readily ap-
preciated that the result of a rise in the temperature of
the wall of the drum, even if this is brought about from
the outside, is an increase of the internal temperature
thereof and a corresponding reduction of the amount of
heat that must be generated and transmitted by the
heating element 4, under clear benefits in terms of over-
all energy usage.

[0021] A further improvement may finally be advanta-
geously obtained with the following technical solution:
with reference to Figures 5 and 6, the condenser 6 is
made in the form of a parallelepiped, in which two op-
posite walls 20, 21 are passed through by the flow A of
the drying air, whereas other two other opposite walls
22, 23 are passed through by the flow B of the cooling
air.

[0022] According to this improvement, on the cooling-
air outflow wall 23 there is arranged a channel that has
a first curved section 24 and then a following rectilinear
section 25; the curved section 24 of this channel causes
the flow B to turn by 180° and to move on further, via
the following rectilinear section 25 of the same channel,
over a wall of said condenser, in an exactly opposite di-
rection with respect to the flow "B" entering the condens-
er.

[0023] It will of course be appreciated that the channel
section 24 may also take different forms, provided that,
as this is for instance shown in Figure 5, it is capable of
diverting its airflow in an opposite direction with respect
to the direction of the inflowing air.

[0024] It may be recalled here that, according to the
present invention, said flow B of cooling air must at a
certain point be split into two separate flows 2a and 2b
to be exhausted outside and redirected into outer casing
of the machine, respectively. Such a function is
achieved by means of a partition S that is inserted in an
appropriate position in said channel section 25, where
it is arranged in such a manner as to enable it to assist
the shape of said channel section 25 in splitting said two
flows, diverting them in two respective directions, and
conveying them towards an outflow grille 31 and said
motor 9, respectively.

[0025] The advantage of such a configuration derives
from the utmost compactness of the whole arrangement
and the inexpensiveness thereof, wherein such inex-
pensiveness may be further enhanced if said channel
section 25 is arranged downwards, on the bottom of the
machine, and the outer wall 32 thereof (i.e. the one op-
posing the wall being shared with the condenser) is ob-
tained by simply adapting and using the afore-men-
tioned bottom plate 13 correspondingly. In this way, the
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additional advantage may in fact be obtained of saving
the use of two specific walls for said channel section 25,
since said outer wall 32 would be obtained directly out
of said existing bottom wall 13, while the opposite wall
is simply the wall separating the channel itself from the
body of the same condenser 6.

[0026] It should be specially noticed at this point that,
although Figure 5 shows that the condenser 6 passed
through by the airflow B, is spatially separated from the
conduit 25 represented thereunder, such a representa-
tion is solely aimed at giving a clearer indication of parts
shown in a see-through view in an ideal arrangement.
In a preferred real embodiment, on the contrary, said
conduit 6 and the second channel section 25 are pro-
vided in contact with each other, so that said first chan-
nel section 24 is shortened accordingly.

Claims
1. Clothes drying machine comprising:

- adrum (2) for holding and drying the clothes to
be dried,

- aconduit (3), a heating element (5) and a fan
(5) adapted to circulate a controlled flow of
heated-up air within said drum,

- a condenser (6), through which said flow of
heated-up air is caused to pass,

- further means adapted to convey a flow of fresh
cooling air to said condenser to cool down said
condender, these further means comprising:

- asecond conduit (7) to convey the cooling air
to and from said condenser,

- arespective fan (8) associated to said second
conduit and adapted to bring about said flow of
cooling air,

- a motor (9) associated to said respective fan

(8),

characterized in that said second conduit (7) com-
prises:

- anintake opening (10) for taking in fresh ambi-
ent air,

- afirst outlet opening (11) for exhausting part of
the conveyed air flow outside the machine,

- a second outlet opening (12) for exhausting
part of the conveyed air flow inside said ma-
chine.

2. Clothes drying machine according to claim 1, char-
acterized in that said machine is provided on the
bottom side thereof with a wall (13) adapted to sub-
stantially close the inner volume of said machine
with respect to the outside ambient.
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Clothes drying machine according to any of the pre-
ceding claims, characterized in that said second
outflow opening (12) is arranged in proximity of said
motor (9) and is oriented towards the latter.

Clothes drying machine according to any of the pre-
ceding claims, characterized in that the cooling-

air outflow wall (23) of said condenser lets into a
first channel section (24) and a second channel sec-

tion (25), in which said first channel section (24) di- 70
verts the flow of cooling air in an opposite direction
with respect to the direction followed by the air in-
side said condenser, and in which said second
channel section (25) is rectilinear and leads said
flow of cooling air in the opposite direction with re- 15
spect to the flow inside said condenser.

Clothes drying machine according to claim 4, char-
acterized in that an airflow partition (S) is arranged
inside said second channel section (25) and is 20
adapted to divert a part of the flow (2a) outside the
machine and the remaining part of the flow (2b) to-
wards said motor (9).

Clothes drying machine according to claim 4 or 5, 25
characterized in that said second channel section
(25) is arranged on the bottom of the machine, and
that a portion of said wall (13) closing said machine
on the bottom thereof also forms the outer wall (32)
of said second channel section (25). 30
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