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(57)  Aclothes drying machine comprises a drum (1),
a first fan (5) blowing a first flow of drying air through a
drying-air conduit (2), a condenser (3) through which
passes said flow of drying air, a cooling-air conduit (4)
conveying a second flow of fresh air through said con-
denser (3), said second flow being circulated by a sec-
ond fan (6), and a motor (7) adapted to drive said fans.

Household clothes drying machine with improved condenser

There are provided means (12-18) for diverting a flow
of air, which are adapted to divert said flow of drying air
or, alternatively, said flow of cooling air, in such a manner
that either one or the other of said flows is prevented
from flowing through said condenser (3), but rather is
caused to selectively by-pass the same condenser, pref-
erably during the initial phase of the drying process.
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Description

[0001] The present invention refers to an improved
kind of clothes drying machine, preferably of the type for
use in households, which is provided with means for re-
moving the moisture from the drying air comprising a
condenser through which there is conveyed, further to
the flow of the drying air itself, a second flow of cooling
air, occurring of course separately from said flow of dry-
ing air, which is taken in from the outside ambient and
appropriately delivered to flow through and, as a result,
cool down said condenser.

[0002] Althoughreference toanautonomous,i.e. self-
standing clothes drying machine will be made through-
out the following description, it shall be appreciated that
what is set forth below may similarly be applied to and,
therefore, be suitable for combined clothes washing and
drying machines.

[0003] The machines, which the presentinvention re-
fers to, are generally known in the art. They have on the
other hand been described, along with a detailed dis-
cussion of a technical nature on the advantages and the
drawbacks of a number of different variations in the de-
sign and general embodiment thereof, in the Italian pat-
ent application no. PN2003U000015 filed by this same
Applicant with the title "Household clothes drying ma-
chine with improved fan", to which reference should
therefore be made for reasons of greater convenience
and brevity in this description.

[0004] The present invention preferably applies to
clothes drying machines which, further to a condenser,
are also provided with:

- two distinct fans for blowing the drying air and the
condenser cooling air, respectively,

- asingle motor adapted to drive both said fans at the
same time,

- said motor being adapted to be controlled so as to
selectively rotate in the two opposite directions.

[0005] However, it will be readily appreciated that the
present invention may be equally applied to condenser-
type clothes drying machines of a traditional kind, i.e.
provided with a regular condenser, but lacking the other
features as indicated above, although the aims and ad-
vantages pursued and reachable with the presentinven-
tion would of course not be fully achieved in this case.
[0006] Largely known in the art are clothes drying ma-
chines that operate either by condensing a flow of hot
air, which is first blown into the clothes-holding drum
and, while circulating therethrough, removes moisture
from the same clothes, or by exhausting said flow of hot
moisture-laden air directly outside.

[0007] Upon having been blown into the clothes-hold-
ing drum, the hot air causes the moisture contained in
the clothes to evaporate, thereby becoming almost sat-
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urated, or even fully saturated, therewith. This hot, mois-
ture-laden air is then pushed further by said fan, thereby
creating a continuous flow that is eventually sent into an
appropriate condensation arrangement, which is usual-
ly constituted by a heat-exchanger flown through - along
the so-called "hot" path - by said flow of hot moisture-
laden air and - along the so-called "cold" path - by a sub-
stantially continuous flow of fresh air that is taken in from
the outside ambient and is exhausted again into the out-
side ambient upon having so flown through said heat-
exchanger.

[0008] Usually, even said flow of fresh air in the so-
called "cold" path is activated and maintained by a fan,
which is driven in a traditional manner by a respective
electric motor.

[0009] Largely known in the art is also the fact that,
during the initial phase of the drying process, no need
would be actually felt for the drying air to be caused to
undergo such moisture-removal process by letting it
pass through the condenser, since it in fact undergoes
a certain extent of condensation by itself owing to a still
quite low temperature prevailing in the machine. More-
over, during the initial phase of the drying process, the
need arises for both the clothes to be dried and the dry-
ing air itself to be heated up to the steady-state temper-
ature thereof, so that, in this initial period, condensation
taking place at the condenser would anyway be quite
limited and, therefore, would make a cooling down of
the drying air plainly useless, if not even detrimental.
[0010] However, since the motor used to rotatably
drive the clothes-holding drum is connected also with
the fans circulating the flows of air in the afore-cited "hot"
and "cold" paths, it ensues that, even if not desired, the
condenser is anyway flown through by the cooling air
also during said initial period of the drying process.
[0011] Inview of doing away with such inherent draw-
back, a solution is disclosed in the above-cited patent
publication, which enables the rotation of the cooling fan
in its main operation mode to be fully eliminated during
said initial period, while allowing it to only rotate in its
secondary operation mode, so as to achieve the twofold
advantage of a rather reduced operating noise and a
reduction in the aggregate drying time, without suffering
the penalty of a poorer condensation. However, another
drawback is seen in this case, in that by so limiting the
motor to operate in a single direction of rotation, albeit
as far as only the initial phase of the drying process is
concerned, a certain effect of entanglement of the
clothes to be dried is brought about, and this effect is
then only in part straightened out during the subsequent
phases of the drying process.

[0012] It would therefore be desirable, and it is actu-
ally a main purpose of the present invention, to provide
a condenser-type clothes drying machine, which is pro-
vided with a single motor to drive both the drying-air fan
and the cooling-air fan, is capable of ensuring a stand-
ard-level drying performance, and is however capable
of eliminating the above-cited drawbacks of both the
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cooling air untimely flowing through the condenser dur-
ing the initial phases of the drying process and the drum
having to rotate in a single direction of rotation during
said same initial phases.

[0013] According to the present invention, this aim is
reached, along with further ones that will be apparent
from the following description, in a condenser-type
clothes drying machine incorporating the features as re-
cited in the appended claims.

[0014] Anyway, features and advantages of the
present invention will be more readily understood from
the description that is given below by mere way of non-
limiting example with reference to the accompanying
drawings, in which:

- Figures 1 and 2 are operational schematic views of
an embodiment of a machine according to the
presentinvention, during the initial phase of the dry-
ing process and the subsequent phase occurring
under steady-state conditions, respectively;

- Figures 3 and 4 are operational schematic views of
a second embodiment of a machine according to
the present invention, during the initial phase of the
drying process and the subsequent phase occur-
ring under steady-state conditions, respectively;

- Figure 5 is a perspective, cut-away view of a signif-
icant portion of the condenser and associated de-
vices in a machine according to the present inven-
tion;

- Figure 6 is a perspective, partially see-through view
of the parts illustrated in Figure 5.

[0015] In a clothes drying machine according to a pri-
or-art embodiment there is provided a drum 1 adapted
to hold the clothes to be dried, to which there is associ-
ated a conduit 2 for the circulation of the drying air; the
latter flows also through a condenser 3, which is adapt-
ed to cause the moisture contained in the drying air flow-
ing therethough to condense, said condenser being fur-
thermore flown through by a flow of "cold" air, i.e. air
taken in from the outside ambient and sent to said con-
denser 3 via a corresponding conduit 4.

[0016] Both conduits 2 and 4 contain two respective
fans 5, 6 therewithin, which are provided to circulate the
drying-air flow and the cooling-air flow, respectively. Fur-
thermore, the shafts of said two fans 5 and 6 are con-
nected in any of the manners known as such in the art,
even via appropriate mechanisms and gears, to a single
motor 7 so that the rotation of this motor causes said
two fans to correspondingly rotate in a synchronous
manner. This motor 7 is controlled by appropriate control
means (not shown), which are adapted to let it revolve
in its two possible directions of rotation; as a result, this
allows said two fans to be caused to selectively rotate
in either direction, but in all cases in a mutually consist-
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ent manner (i.e., when a first fan rotates in a definite
direction, the second fan will always rotate in a single
and sole direction; and when the first fan changes its
direction of rotation, the second fan will change its own
direction of rotation, too).

[0017] In the traditional mode of operation, the motor
driving the fan may also be used, via appropriate motion
transmission means, to also rotatably drive the clothes-
holding drum; in this connection, it is a common practice
for said motor to be so controlled as to revolve for short
periods of time in its normal, i.e. main direction of rota-
tion, in which said short periods of rotation in that direc-
tion are alternated with other short periods during which
said motor revolves in the opposite, i.e. secondary di-
rection of rotation.

[0018] According to the present invention, said ma-
chine is improved in the following manner: with refer-
ence to Figures 1 and 2, and stressing again the fact the
condenser 3 is flown through by two distinct streams of
drying air and cooling air, there are provided means that
are practically adapted to cause the sole flow of drying
air, or alternatively the sole flow of cooling air, to bypass,
i.e. to leave out the passage through the condenser.
Such bypass starts upstream of the condenser and ter-
minates downstream thereof, where it is restored into
its original flow-path, so that it is the sole condenser that
is actually involved by the corresponding diversion of
said airflow.

[0019] The present invention may be practically em-
bodied by providing an auxiliary cooling conduit 10,
which starts by branching off from a section of the cool-
ing conduit 4 upstream of the condenser and extends
further towards the exhaust outlet 11 without passing
through the condenser 3. In the flow-diverting fitting 12
there is provided a diverting means, which is preferably
constituted by a valve 13 featuring an inlet way 14,
formed by the cooling-air conduit upstream thereof, and
two outlet ways 15 and 16: one of these outlet ways is
formed by the same portion of conduit leading to the
condenser 3, whereas the other outlet way 16 opens into
said auxiliary cooling-air conduit 10. This valve is adapt-
ed to receive the flow of cooling air being taken in from
outside, and to direct it towards either the condenser 3
or the auxiliary conduit 10 that bypasses said condens-
er. To this purpose, the valve 13 makes preferably use
of a moving partition 17 which, as appropriately actuat-
ed, is capable of selectively close either one or the other
of said outlet ways of the flow-diverting valve, thereby
enabling the flow of cooling air to be directed towards
the preselected conduit.

[0020] The above-mentioned valve is actuated by an
electrically operable actuator 18 of a kind known as such
in the art, which is operated in accordance with the
phase of the operation cycle being performed by the ma-
chine.

[0021] Atthis point, it can be clearly inferred that, dur-
ing the initial phase of the drying process, it becomes
possible for said valve 13 to be so operated as to enable
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it to direct the flow of cooling air towards the auxiliary
conduit 10 (which may even have a small cross-section-
al size), so that this flow will not pass through the con-
denser 3 (Figure 1). As a result, the drying air, which is
on the contrary conveyed through the condenser 3, is
by no means cooled down in this phase of the drying
process and, furthermore, the driving motor may be al-
lowed to alternately rotate in its two opposite directions
of rotation, since the cooling air will anyway not flow
through the condenser in either case, thereby achieving
the ultimate desired result.

[0022] During the initial period of the drying process,
the drying air is heated up gradually to its process tem-
perature, while becoming increasingly laden with the
moisture it removes from the clothes. When it is even-
tually desired that such flow of hot moisture-laden air be
appropriately cooled down for removing moisture there-
from, the actuator 18 is operated so that the cooling air
in the conduit 4 is now conveyed into the condenser,
thereby restoring the normal mode of operation of the
machine and enabling said flow of hot moisture-laden
air to be cooled down and the moisture contained there-
in to condense.

[0023] The present invention may anyway be also
embodied in a manner differing from the one described
just above, in which this different embodiment is practi-
cally aimed at bringing about a reverse mode of opera-
tion as far as the crossing of said flows inside the con-
denser is concerned. As a matter of fact, the object of
the present invention, which is basically aimed at pre-
venting the flows of drying and cooling air from crossing
each other inside the condenser for a pre-established
period of time during the drying process, may be
achieved by either diverting the flow of cooling air, so as
this has been just described above, or by leaving the
cooling-air conduit unaltered and providing a condenser
bypass arrangement on the drying-air conduit, instead.
[0024] From a functional point of view, in fact, the de-
sired temporary avoidance of a mutual crossing of the
airflows in the condenser may be equally well obtained
regardless of which conduit, i.e. the cooling-air conduit
or the drying-air conduit, is provided with a bypass fea-
ture to go round the condenser.

[0025] According to this different embodiment of the
present invention, and with reference to Figures 3 and
4, the drying-air conduit 2 is therefore provided with an
auxiliary drying-air conduit 20, which bypasses the con-
denser for joining again the same main conduit 2 down-
stream of the condenser.

[0026] The way in which said conduit and the devices
associated therewith operate and may be implemented
is fully similar to the above-described one in connection
with the first embodiment considered. Accordingly, it is
said drying-air conduit that will be provided with a re-
spective three-way valve 21 and a respective actuator
22 in this case.

[0027] Considering the full practical similarity of the
two solutions proposed above, anyone skilled in the art
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will be readily able to understand how this second em-
bodiment is to be implemented and can be put to work,
so that a detailed description thereof is omitted here.
[0028] It is therefore possible and advantageous for
appropriate control means (not shown) to be provided
in view of suitably letting the cooling-air flow or, alterna-
tively, the drying-air flow be diverted through the respec-
tive auxiliary conduits 11 and 20 during the initial phase
ofthe drying process, i.e. when and as long as the drying
air is still just too cold to really require being specially
cooled down, and, when this initial phase is eventually
over, i.e. when the drying air is heated up to an adequate
temperature, be again conveyed to flow through the
condenser, where both flows will then cross each other.
[0029] In both of the above-proposed embodiments,
the present invention allows for a further improvement
to be advantageously added: with reference to Figures
5 and 6, either of the two auxiliary conduits 11 and 12,
according to which one of them is actually used, may be
so provided and arranged as to run contiguous or, still
better, adjacent to a surface 30 of said condenser; this
enables the overall space requirement of said auxiliary
conduits to be reduced to the maximum possible extent
and, in particular, the space existing between these aux-
iliary conduits and other functional parts of the machine,
including in particular the condenser itself, which would
otherwise be scarcely able to be used owing to their size
or a poor accessibility, to be minimized.

[0030] In particular, the surfaces 30 of the condenser
and 31 of one of said auxiliary conduits may be advan-
tageously integrated with each other, i.e. unified into a
single wall 33 that is common to both said elements, in
such a manner as to make the resulting assembly much
more compact and simple in its construction, thereby
reaching at the same time also an advantage in terms
of a saving, albeit small, in material usage.

Claims

1. Clothes drying machine, or combined clothes wash-
ing and drying machine, comprising a drum (1) hold-
ing the clothes to be dried, a conduit (2) for the cir-
culation of the drying air, a first fan (5) adapted to
blow a first flow of drying air through said drum and
into said conduit (2), a condenser (3) through which
said flow of drying air is caused to pass, a cooling-
air conduit (4) conveying a second flow of fresh air
through said condenser (3), said second flow being
circulated by a second fan (6) associated to said
cooling-air conduit (4), a motor (7) adapted to se-
lectively rotate in a main rotating mode and in a sec-
ondary rotating mode opposite thereto, and to joint-
ly drive drive said first and second fans (5, 6), char-
acterized in that there are provided means for di-
verting a flow of air, which are adapted to divert said
flow of drying air or, alternatively, said flow of cooling
air, in such a manner that either one or the other of
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said flows is prevented from flowing through said
the condenser (3).

Clothes drying machine, or combined clothes wash-
ing and drying machine, according to claim 1, char- 5
acterized in that said means comprise:

- an auxiliary cooling-air conduit (11) that is
adapted to be connected at an extremity there-
of to said cooling-air conduit (4) upstream of 170
said condenser (3), while at the other extremity
thereof it opens outside,
- a device, preferably a valve (13), that is ar-
ranged at the point where said cooling-air con-
duit (4) and said auxiliary cooling-air conduit 75
(11) join together, and is adapted to shut off the
passage towards said condenser (3) and divert
the inflowing cooling air towards said auxiliary
cooling-air conduit (11).
20
Clothes drying machine, or combined clothes wash-
ing and drying machine, according to claim 1, char-
acterized in that said means comprise:

- anauxiliary drying-air conduit (20) that is adapt- 25
ed to be connected at an extremity thereof to
said drying-air conduit (2) upstream of said
condenser (3), while at the other extremity
thereof it joins again the same drying-air con-
duit (2) downstream of said condenser, 30

- a device, preferably a valve (21), that is ar-
ranged at the point where said drying-air con-
duit (2) and said auxiliary drying-air conduit (20)
join together, and is adapted to shut off the pas-
sage towards said condenser (3) and divertthe 35
inflowing drying air towards said auxiliary dry-
ing-air conduit (20).

Machine according to claim 2 or 3, characterized

in that said flow diverting means (13, 21) are selec- 40
tively operable by respective actuator means (18,
22).

Machine according to any of the claims 2 to 4, char-
acterized in that said auxiliary cooling-air conduit 45
(11) or said auxiliary drying-air conduit (20) have a
respective surface (31) thereof thatb is at least part-
ly in contact with a surface (30) of said condenser

3).

50
Machine according to claim 5, characterized in
that said surfaces (30, 31) in contact with each oth-
er are unified into a single common wall (33).

55
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