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(57)  Combined laundry washing and drying machine
comprising a rotating drum, a tub containing said drum,
a detergent drawer, first water conduits controlled by re-
spective electro-valves and able of conveying into said
detergent draw a controlled liquid flow from the mains,
second water conduits able of conveying said water from
said drawer into said tub, an air drying path comprising ,
linked in series and connected each other, a suction
mouth able of intaking air and water and opened in the
lower part of said tub, a condenser for moisture condens-
ing from the air flow passing into it, a channel conveying
said air flow at the outlet of said condenser to a suitable
fan, water admission means able of introducing a flow of
water into said condenser, wherein said water being apt
of realizing the cold means for the condensation, wherein

PROPOSAL
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said second water conduits comprise a single conduit
able of conveying said water flow from said detergent
drawer straight into said condenser; it is extended from
said suction mouth substantially upwards, so as said suc-
tion mouth forms the lower end of said condenser, and
in that the admitting opening of said single conduit into
said condenser is placed in an intermediate position in
the upper portion of said condenser; preferably said sin-
gle conduit is continuously descending from said deter-
gent drawer towards said condenser.

During at least a time-interval of the drying cycle said
fan is operated in at least two different rotation speeds,
one of which allows a part of the water (B), introduced
into said condenser from said single conduit, to be drawn
towards the portion of said condenser downstream said
intermediate position of said condenser.
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Description

[0001] The present invention relates to an improved,
preferably household combined washing-drying ma-
chine, provided with a condenser for the condensation
of the moisture collected by a hot air-flow which crosses
the washing drum and therefore takes the moisture away
from the wet clothes which are contained in said drum.

[0002] Combined laundry washing and drying ma-
chines, provided with a condenser for the drying air, are
well known; in said machines the hot drying air is made
to circulate in a closed loop across the drum in which the
laundry to be washed and dried is contained.

[0003] Said machines are generally represented in the
patents EP 1 302 586 and EP 1 199 397; they are gen-
erally produced as a conventional washing machine, pro-
vided with a tub, a drum rotating inside it, a detergent
drawer to contain the detergent and other substances
used for the washing, a conduit, comprising a siphon,
which allows a flow of water which carries with it said
detergent/substances from said drawer into said tub, and
further operating and control devices which are generally
known in se.

[0004] In order to implement the drying function too,
said machine is added also with a hot drying air path
comprising a condenser with a suction mouth which
opens on the tub side wall, and a fan which sucks the air
from said condenser and which blows it in a proper heat-
ing unit, wherefrom the air-flow is again being introduced
into the drum, generally across the same opening for the
laundry loading.

[0005] Itis also known that the purpose of condensing
the moisture, contained in the drying air flow which is
intaken from said suction mouth and which runs said con-
denser and blown by said fan, is achieved by injecting
into the condenser a spray of cold water, normally taken
by the water supply devices of the machine itself, con-
trolled by respective electro-valves, and which are con-
nected to the water mains.

[0006] Such spray of cold water injected into the con-
denser will cross in counter-current to with the moisture-
laded hot air-flow which is sucked by the fan from inside
the tub.

[0007] Due to the remarkable temperature difference
between the water which is sprayed and the hotand mois-
ture-laden air-flow, the moisture is condensed and falls
down, together with the sprayed water, on the condenser
bottom and from there, across said mouth, into the tub.
[0008] Such type of machine, though effective, shows
the well known drawback that the lint and other rests,
released by the laundry in the course of a washing cycle,
leave a deposit and stick during a following drying cycle
on the condenser inner walls, causing a clogging in the
long term, and also generating a serious fire risk, in the
case such lint would overcome the condenser and the
fan and would contact the electric heating resistors,
which work at high temperature.

[0009] Anyway the cleaning of such lint/rests is being
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partially implemented during a washing cycle, when the
level of the washing bath on the wash bottom is higher
than the level of such sucking mouth; in the facts in such
a case a part of the washing bath penetrates into the
lower part of the condenser and licks it, so removing and
taking away from its inner surface said lints, which after-
wards are discharged outside during a discharge step of
the same bath.

[0010] However such ability of washing the condenser
shows two problems:

» first of all, in the last years the water amount which
is used in a washing cycle has progressively re-
duced, due to well known and general requirement
of energy and water saving; therefore the bath level
on the tub bottom is correspondently and progres-
sively lower and lower, which renders no more suf-
ficient to wash the condenser bottom , which gener-
ally is placed slightly above the level of the wash
bottom;

* moreover, even if the washing of the lower part of
the condenser is implemented as just described, all
the same the lint of the higher portion of the con-
denser is positively not removed , which maintains
the above described drawbacks, even ifin a reduced
amount.

[0011] Furtherto said problem, the more general prob-
lem of the increased cost of such kind of machine still
remains; as a matter of facts, over the drying air-flow
conduits which have to be added to the machine, a spe-
cific warer supply circuit relevant to the cold water con-
densing spray must be added.

[0012] Such additional water circuit obviously requires
at least a proper water supply conduit and a related elec-
tro-valve with the relevant man-hour costs for the mount-
ing operations; such additional costs appear to be par-
ticularly burdensome, as in the facts said machine must
include also the devices which are used in the washing
cycles only, i.e. the siphon conduit conveying the water
from the detergent drawer down into the tub, and the
electro-valves to control the water flow from the mains
into the detergent drawer.

[0013] It would therefore be desirable, and is actually
a main purpose of the present invention, to provide a
combined laundry washing and drying machine of the
condensing type, provided with means able ofimplement
the washing from lint of the whole condenser inner sur-
face, even if the bath level on the tub bottom is really low.
[0014] Moreover said machine hasto be produced with
well known techniques and first of all without any addi-
tional cost orburden, but on the contrary by implementing
a cost reduction with respect to the prior art machines.
[0015] According to the presentinvention, this and fur-
ther aims are reached in a combined washing and drying
machine of the condensing type, incorporating the char-
acteristics as recited in the appended claims and includ-
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ing such operating means as described below by mere
way of non-limiting example with reference to the accom-
panying drawings, in which:

¢ Fig. 1is a schematic view of the water circuit and of
the drying air-flow path of a combined washing and
drying machine according to the prior art,

* Fig. 2is view similar to the fig. 1 view, but describing
a combined machine according to the instant inven-
tion,

e Fig. 3 is an outer view of the rear side of the tub in
a combined washing and drying machine according
to the invention,

¢ Fig. 4 show a simplified and symbolic view of an im-
proved operating mode of a machine according to
the invention.

[0016] A combined washing and drying machine ac-
cording to the prior art comprises:

e arotating drum to contain, wash and dry the laundry,
not shown,

e atub 1 lodging into it said drum,

* adetergentdrawer 2 wherein various compartments
are defined for pouring and storing the detergent and
further substances to be introduced into said tub dur-
ing the washing and drying process,

* at least a water conduit 3, controlled by a related
electro-valve 4, able of introducing from the water
mains into said drawer a controlled water flow,

e asuction mouth 5 placed on a lower portion of a side
wall of said tub, through which separate flows of wa-
ter and air can be sucked into a condenser 6, able
of condensing the moisture contained in the air flow
passing along it,

e achannel 7 conveying said air flow, going out from
said condenser, to a proper fan 8, wherefrom said
air-flow is being blown into a container 9 lodging one
or more electric heating resistors, not shown,

e conveying means able of circulating the drying air
flow across said drum and tub, not shown in a specific
way as generally known in se and not relevant to the
instant invention.

[0017] Up to now a generally know machine according
to the prior art has been described.

[0018] According tothe invention, the conduit connect-
ing the detergent drawer to the tub, and which is normally
provided with a siphon, and the small pipe injecting water
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into said condenser, which according to the prior art are
two separate devices, are instead here unified as a single
conduit 10, which:

» starts from said drawer 2, (like the conduit which ac-
cording to the prior art connects the drawer to the
tub),

* and which admits into said condenser 6, in a proper
intermediate position 11 of it.

[0019] It will be already from now apparent that across
said single conduit 10 it is possible of pouring a water
flow mixed with the detergent and with further substances
towards and into the tub, said water flow being first intro-
duced into the condenser, from whose lower portion it
passes across said suction mouth 5 to admit into the tub
and on the bottom side of it.

[0020] Moreover during a drying cycle said single con-
duit 10 is also able of supplying a water flow for the con-
densation process into the condenser 6 in a fully control-
lable way, as ruled by the electro-valve 4.

[0021] With such solution the first and most important
benefit of the invention will be apparent; as a matter of
facts the admission of a water flow into the condenser
during a washing or rinsing step implements the washing
of most of the condenser inner wall, so causing the lint
removal, as the intermediate position 11 is determined
after such a condenser length portion so as to assure the
washing effect of the water flowing down by gravity on
the condenser inner wall, then licking and cleaning most
of it.

[0022] The just explained invention allows a number
of further profitable improvements:

a) it will be indeed understood that the simple water
pouring into the condenser is generally not sufficient
to wash the whole condenser, as the water obviously
goes down licking only the lower portion of the con-
denser inner wall.

However the specific selected embodiment allows a
first but essential improvement: in the facts during a
washing cycle the fan 8 is activated into sucking at
aproper speed so as the water flow which runs inside
the condenser 6, as soon as poured from said single
conduit 10, is hindered by the air-flow drawn by the
fan; caused by said opposition between the water
flow, which goes down, and the air flow which goes
up, the water flow is turned into a spray of very small
drops licking the condenser upper portion, down-
stream said intermediate position 11.

Such small drops then make to essentially lap the
whole condenser inner wall, and then the there de-
posited lint is removed.

Moreover itis soon apparent that it is possible to gain
some remarkable cost saving in the machine man-
ufacturing, as the conduit admitting the water into
the condenser during the drying process, the related
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electro-valve, the respective air-break, and the
mounting devices are spared.

b) the second improvement consists in placing said
suction mouth 5 in the tub lower portion, in orienting
the condenser 6 vertically and upwards, in determin-
ing said intermediate admitting position 11 of the
conduit 10 in an upper portion of the condenser, so
that the water flow by gravity goes out from the con-
duit 10 into the condenser 6 licking and washing most
of its inner wall.

c) the third improvement consists in forming said sin-
gle conduit 10 with a shape and orientation contin-
uously descending towards the condenser 6; so the
siphon is spared, as during the drying process the
produced steam, which in the prior art machines es-
caped from the tub even through the path running
across the conduit for the water loading and the de-
tergent drawer, in the instant invention is practically
intercepted and condensed inside the condenser;
therefore the small part of the steam flow which is
not condensed is automatically drawn by the fan.
As a result the problem of steam emission into the
environment during the drying process is wholly
avoid.

[0023] Such a feature is furthermore favored in that
the just described tub shows only two opening to outside,
which are:

* the lower opening, not shown, for letting out the
washing or rinsing bath,

e said suction mouth 5 connecting the tub to the con-
denser 6.

[0024] Therefore a machine, on which such a tub is
mounted, results obviously simpler, cheaper and in par-
ticular it intrinsecally avoids the steam emission outside.

d) with ref. to fig. 4, the fourth improvement consists
in that during the drying cycle, and while the water
is injected into the condenser 6, the fan 8 is activated
at two different rotation speeds, wherein a first and
lower speed, which can also be zero, i.e. the fan is
stopped, allows the descent of the sprayed water "A"
down into the condenser 6, while the second and
higher speed draws the portion "B" of the water in-
troduced into the condenser and sucks it in the op-
posite sense, so that also the portion downstream
of said admitting position 11 of the condenser is prop-
erly run by the air flow containing sprayed water; as
a final result this portion too is being carefully
washed.

e) a fifth improvement consists in that these two dif-
ferent rotating speeds are activated in alternate way
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and with a changing frequency which has to be high
enough, so as to allow the fan to be only a little in-
volved by the air- and waterflow.

f) a sixthimprovement regards the initial time interval
of a drying cycle; in the facts in said initial interval
the laundry load is very wet and still quit cold; there-
fore in such a tome interval the moisture taken from
the laundry is still very low, and so there is no need
to circulate an high amount of drying air flow.

The improvement consists in that, during said initial
time interval, said fan 8 is made to operate at a prop-
erly reduced speed, what obviously generates a cor-
responding energy saving, without however suffer-
ing a remarkable worsening of the drying perform-
ances.

g) a seventh improvement is closely linked to the
previous one; in the facts said decrease in the fan 8
rotating speed during the starting drying step is not
implemented in the same way for any kind of laundry
load, but it is adjusted, as "tylored", for any specific
kind of laundry, in order to further optimize the energy
saving.

Of course such selection of the time-length relevant
to any starting step may be associated to any drying
cycle through well known and not discussed com-
mand and control means.

h) the eighth improvement consists in that said ma-
chine, in order to let the water into said drawer 2,
wherefrom it is poured by gravity into the single con-
duit 10, uses the same means employed to pour the
water into the drawer 2 during a washing cycle, and
particularly use the same valve 4 and the same water
conduit 3 which from the water mains leads to said
valve 4.

Such operation is obviously carried out by command
and control means in se known, and allows to
achieve a further cost reduction in the construction,
as the valve and the related air-break to convey the
water into the condenser during a drying step can
be saved.

i) with ref. to fig. 3, the ninth improvement is carried
out based on the following simple considerations:

e the more the condenser is long, the more it con-
densates the moisture,

e it has to begin from the bottom, and must end
close to the fan. i.e. on the top,

* to pass on said two extremes and in the same
time to be long enough, it has to show a curved
shape, close to the tub, and therefore it has to
follow the same tub outer profile.
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[0025] Allthatconsidered, it seems to be apparent that
the optimum condenser shape is that one of a sickle, with
the suction mouth 5 placed on the bottom and with the
upper end placed in correspondence to the tub upper
part; moreover said "sickle" shape and the size of the
condenser must be such as to conform and follow the
outer circular profile of the tub itself.

I) again with ref. to fig. 3, it turns to be preferable
that, in order to maximize the useful length of the
condenser, said intermediate admitting position 11
of the conduit 10 is selected and pick in the condens-
er 6 upper position; in the facts, said position 11 pro-
vides both a proper length of the condenser working
stretch, and the possibility of orienting vertically said
useful length of the condenser, what is essential to
assure an actual counter-current effect between the
sprayed water flow coming from said conduit 10, and
the drying air flow sucked by the fan and coming from
the tub across said suction mouth 5.

m) an even further improvement regards again the
control means of the described machine; as a matter
of facts it was experienced as profitable that during
a washing or rinsing cycle, and preferably the latter,
the fan 8 is made to operate ad an high rotating
speed; as the tub bottom is covered with water, so
said suction mouth 5 is obviously closed by said wa-
ter cap; then no air flow can be sucked across it.

[0026] Howeverthe depression caused by the fanitself
inside the condenser causes a consequent motion up-
wards of the bath from the tub bottom into and along the
condenser, with a further washing effect on its wall.
[0027] Moreover it will be advantageous that such suc-
tion step be activated during one of the rinsing steps, as
in these case the water is more plentiful and, most of all,
much cleaner.

[0028] This description is ended pointing out that the
invention is bestimplemented and achieves the mostim-
portant advantages if a fan is used whose speed be con-
trollable even at a speed higher than the speed which is
normally used for the drying step according to the prior
art; however such types of fans and the relevant com-
mand and control means are well known in se.

[0029] A further improvement refers a specific ma-
chine working mode; to this regard it is remembered that
for most of the users itis more and more appreciated and
preferred the possibility of making the machine to work
also during the night time; in the facts in such a time
period the energy cost is less, and moreover during this
time period it is normal that the user is at home, while it
is not always true in the day time.

[0030] However the machine working in the night time
may raise the well known noise problem, that can be too
loud and then annoying; in order to decrease such a prob-
lem, it is here proposed to make the fan to work at a
controllable, and therefore very low, speed.
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[0031] Such possibility, preferably when associated to
a reduced power supply on the heating resistors, causes
the machine overall working at a generally reduced rate,
and especially at a low fan speed; as a matter of facts it
is known that the machine noise when it works as a dryer,
is mainly caused by the fan and by the drying air flow.
[0032] In order to achieve the possibility of activating
the nightly working, according to the instantimprovement
a specific "night cycle" cycle program, is designed and
implemented, wherein the machine working is generally
reduced and slowed-down, and which comprises notonly
a fan speed reduction, but in the case and also a drum
rotation speed slowing down, and a decrease of the av-
erage power supplied on the heating resistors; such pos-
sibility may be given either by a reduction of the power
supply voltage, or by a fully rated but intermittent power
supply voltage, with a suitable and pre-selectable duty-
cycle.

Claims

1. Combined laundry washing and drying machine,
particularly for household use, comprising:

- a rotating drum for the laundry containment,
washing and drying,

- a tub (1) containing inside it said drum,

- a detergent drawer (2) for the storing of the
products and substances to be introduced into
said tub during the washing and drying cycle of
said laundry,

- first water conduits (3), controlled by respective
electro-valves (4) able of conveying into said de-
tergent drawer (2) a controlled liquid flow, pref-
erably water from the mains,

- second water conduits able of conveying said
water from said drawer (2) into said tub (1),

- an air drying path comprising , linked in series
and connected each other,

- a suction mouth (5) able of intaking air and
water and opened in the lower part of said tub,
- a condenser (6) able of condensing the mois-
ture from the air flow passing into it,

- a channel (7) conveying said air flow at the
outlet of said condenser on a suitable fan (8),
and from here to a successive device (9) for the
air heating,

- water admission means able of introducing into
said condenser, wherein said water is apt of re-
alizing the cold means for the condensation,

- ventilation means able of circulate a drying air
flow into and across said drum,

characterized in that said second water conduits
comprise a single conduit (10) able of conveying said
water from said drawer (2) straightinto said condens-
er (6).
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Washing and drying machine according to claim 1,
characterized in that said condenser (6) is extend-
ed from said suction mouth (5) substantially up-
wards, so as said suction mouth forms the lower end
of said condenser, and in that the admitting opening
of said single conduit (10) into said condenser is
placed in an intermediate position (11) in the upper
portion of said condenser.

Washing and drying machine according to claims 1
or 2, characterized in that said single conduit (10)
shows a continuously descending orientation from
said detergent drawer (2) towards and into said con-
denser (6).

Machine according to claim 2 or 3, characterized
in that during at least a time-interval of the drying
cycle said fan (8) is operated at least two different
rotation speeds, wherein during one of said different
speeds a part of the water (B), introduced into said
condenser from said single conduit (10), is drawn
towards the portion of said condenser downstream
said intermediate position (11) of said condenser.

Machine according to claim 4, characterized in that
said different rotation speeds are generated alter-
natively a plurality of times.

Machine according to any previous claims, charac-
terized in that it is provided with control means able
of selectively reducing the speed of said fan during
the drying initial step.

Machine according to claim 6, characterized in that
said control means are able of automatically reduc-
ing the rotation speed of said fan during the drying
initial step according to stored instructions linked to
the respectively selected drying cycle.

Machine according to any previous claim, charac-
terized in that it is provided with control means able
of making said electro-valve (4) to control the water
flow in said first water conduit (3), so as to allow that
said water flow is admitted from said first water con-
duit (3) into said drawer (2), from it into said single
conduit (10), and from it into said condenser accord-
ing to stored instruction linked to the respectively se-
lected drying cycle.

Machine according to any previous claim, charac-
terized in that said condenser shows the partially
circular shape of a sickle,

-whose bottom end is placed in correspondence
to said suction mouth (5),

- whose top end is arranged in correspondence
to the upper portion of said tub,

- and so shaped and sized to conform to the
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10.

11.

12.

outer circular profile of the rear side of said tub

(1).

Machine according to claim 9, characterized in that
the position (11) of the admitting opening of said sin-
gle conduit (10) into said condenser is arranged on
the upper portion of said condenser (6).

Machine according to any previous claims, charac-
terized in that it is provided with control means able
of selectively operate said fan (8) during a pre-se-
lected time-interval of a washing cycle, and prefer-
ably during a pre-selected time-interval of a rinsing
step.

Machine according to any previous claims, charac-
terized in that it is provided with control means able
of activating the fan at a reduced speed, preferably
together with a reduction of the average power sup-
ply delivered to the air heating resistors.
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SIDE VIEW
FIG. 3a
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FIG. 4
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