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Description

[0001] The present invention relates to a laundry wash-
ing and drying machine that comprises a condenser.
[0002] In laundry washing and drying machines, air-
cooled condensers are widely used, which realize the
condensation process by using the outer environment air
in the drying process after washing. Humid air that comes
from over the laundry and passes through the processing
air duct is condensed in the condenser cooled by means
of the outer environment air, thus the air that is dried by
being dehumidified is sent again onto the laundry through
the processing air duct. During the drying process, fibers
and lints are formed as the result of laundry rubbing
against each other or the drum and these leave the tub
together with the drying air. The lints that form at the end
of the drying cycle accumulate at various places of the
condenser and the processing air pipe. The fibers and
lints accumulate particularly at the tub outlet of the
processing air pipe and the elbow portion of the condens-
er inlet and on the inner surfaces of the air channels inside
the condenser. Water spraying devices are used for
cleaning the fibers and lints however more than one water
spraying device is required for cleaning the fibers and
lints accumulating at more than one point thereby in-
creasing costs and water consumption.
[0003] In the state of the art European Patent Applica-
tion No. EP2169107, a spraying device is described, pro-
viding the condenser disposed in a dryer to be washed
and thus cleaned of fiber and lint at the end of the drying
process.
[0004] The aim of the present invention is the realiza-
tion of a laundry washing and drying machine wherein
the fibers and lints accumulating in the channels inside
the condenser and the air ducts are provided to be
cleaned.
[0005] The laundry washing and drying machine real-
ized in order to attain the aim of the present invention,
explicated in the first claim and the respective claims
thereof, comprises an air duct wherein the processing air
circulation in the drying process is performed, providing
the laundry to be dried after the washing process, a con-
denser disposed on the air duct, having channels that
extend in the flow direction of the processing air and a
spraying device which is disposed at the condenser outlet
wherefrom the processing air leaves the condenser so
as to be opposite the channels and which provides the
fibers and lints accumulating in the channels to be
washed after the drying process. The condenser is dis-
posed in an inclined manner at the upper side of the tub
such that the level of the condenser inlet through which
the processing air enters is above the level of the con-
denser outlet through which the processing air leaves.
[0006] The condenser channels extends in an inclined
manner in the flow direction of the processing air from
the condenser inlet towards the condenser outlet and the
water condensed inside the channels during the drying
process leaves the condenser by flowing downhill. The

water delivered into the channels from the spraying de-
vice after the drying process moves in the channels by
flowing uphill, partially returning back due to inclination
of the channels, flows downhill and leaves the condenser.
[0007] In an embodiment of the present invention, the
condenser comprises a planar ceiling forming the upper
surface of each channel and a planar base forming the
lower surface of the channel and the spraying device
comprises spraying nozzles called "flat nozzles" that de-
liver water between the ceiling and the base by forming
a flat water beam. The spraying nozzles deliver water
into the condenser with the same inclination as the chan-
nels or with a different inclination than the channels so
that water impacts the ceiling of the channels.
[0008] In another embodiment of the present invention,
the portions of the air duct, wherein processing air is con-
veyed, extending to the condenser inlet and condenser
outlet above the tub is inclined in the same direction as
the condenser and hence the channels.
[0009] In another embodiment of the present invention,
bends are situated on the air duct at the sides of the
condenser inlet and the tub outlet, and the spraying de-
vice is provided to spray water with enough pressure to
reach the bend sections after traversing the condenser
channels.
[0010] In another embodiment of the present invention,
the laundry washing and drying machine comprises a
reservoir disposed on the air duct wherein the conden-
sate water draining from the condenser and the water
delivered to the condenser from the spraying device
which partially returns due to inclination is collected and
a discharge line providing the water in the reservoir to be
discharged.
[0011] In the laundry washing and drying machine of
the present invention, a gain in terms of space is obtained
by disposing the condenser in an inclined manner at the
upper side of the tub, furthermore the water condensed
in the channels and the water delivered from the spraying
device are provided to drain from the channels downhill
since the condenser and hence the channels therein are
inclined, the condensation efficiency of the condenser is
increased, the fibers and lints accumulating in the con-
denser channels and especially in the bend portions are
cleaned effectively by a single spraying device and by
consuming a small amount of water.
[0012] The laundry washing and drying machine real-
ized in order to attain the aim of the present invention is
illustrated in the attached figures, where:

Figure 1 - is the schematic view of a laundry washing
and drying machine.
Figure 2 - is the schematic view of a condenser and
a spraying device delivering water unto the condens-
er.

[0013] The elements illustrated in the figures are num-
bered as follows:
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1. Laundry washing and drying machine
2. Drum
3. Tub
4. Air duct
5. Fan
6. Channel
7. Condenser
8. Tub outlet
9. Condenser inlet
10. Condenser outlet
11. Spraying device
12. Ceiling
13. Base
14. Spraying nozzle
15. , 115. Bend
16. Reservoir
17. Discharge line

[0014] The laundry washing and drying machine (1)
comprises a body, a drum (2) wherein laundry is placed,
rotating around the horizontal axis, a cylindrical tub (3)
wherein the drum (2) moves, an air duct (4) wherein cir-
culation of the processing air (PA) providing the drying
of the laundry in the drying process after the washing
process is performed, a fan (5) that provides the process-
ing air (PA) to move in the air duct (4), a condenser (7)
disposed above the air duct (4), having at least one chan-
nel (6) wherein the processing air (PA) passing there-
through is condensed, a tub outlet (8) wherefrom the air
duct (4) is connected to the tub (3), providing the process-
ing air (PA) to be delivered from the tub (3) to the con-
denser (7), a condenser inlet (9) and a condenser outlet
(10) wherefrom the air duct (4) is connected to the con-
denser (7) and a spraying device (11) connected to the
water mains, disposed at the condenser outlet (10) op-
posite the channels (6) and which provides the fibers and
lints accumulating in the channels (6) to be cleaned by
delivering water into the channels (6) after the drying
process.
[0015] The laundry washing and drying machine (1) of
the present invention comprises the condenser (7) dis-
posed in an inclined manner at the upper side of the tub
(3) such that the condenser inlet (9) level is higher than
the condenser outlet (10) level (Figure 1).
[0016] Since the tub (3) is configured to be cylindrical
and with horizontal axis, there are spaces between the
upper wall of the tub (3) and the ceiling of the laundry
washing and drying machine (1) body and these spaces
are utilized by disposing the condenser (7) at the upper
side of the tub (3).
[0017] In an embodiment of the present invention, the
condenser (7) has channels (6), extending in an inclined
manner from the condenser inlet (9) towards the con-
denser outlet (10) in the flow direction of the processing
air (PA), which provide the water condensed therein dur-
ing the drying process to flow downhill and the water de-
livered therein by the spraying device (11) after the drying
process to flow uphill countering gravity and to leave the

condenser (7) by partially flowing downhill.
[0018] In the laundry washing and drying machine (1),
during the drying process, the processing air (PA) pass-
ing over the laundry and becoming humid is delivered
into the condenser (7) above the tub (3) by passing from
the tub outlet (8) by means of the air duct (4) and is con-
densed by passing through the channels (6) in the con-
denser (7). The condensate water collected in the chan-
nels (6) moves downhill inside the channels (6) by the
inclination of the channels (6) and the effect of the
processing air (PA), flows from the condenser outlet (10)
to the air duct (4) and is discharged afterwards. Since
the water condensed in the channels (6) flows in the same
direction as the processing air (PA), it does not form re-
sistance against the processing air (PA) flow. During the
drying process, the fibers and lints formed as the result
of the laundry rubbing against the drum (2) and each
other pass through the tub outlet (8), being conveyed by
the processing air (PA), is carried upwards from the air
duct (4) and accumulate in the channels (6) inside the
condenser (7). The spraying device (11) is operated for
cleaning the fibers and lints at the end of the drying proc-
ess. The water delivered by the spraying device (11) from
the condenser outlet (10) provides the channels (6) inside
the condenser (7) to be cleaned of fibers and lints. The
water delivered by the spraying device (11) moves uphill
from the lower end of the channels (6) at the condenser
outlet (10) towards the upper end thereof at the condens-
er inlet (9), traversing all along the channels (6), flowing
from the condenser inlet (9) to the air duct (4) and from
here to the tub (3) and is discharged afterwards.
[0019] In another embodiment of the present invention,
the condenser (7) comprises a planar ceiling (12) forming
the upper surface of each channel (6) and a planar base
(13) forming the lower surface of each channel (6) and
the spraying device (11) comprises at least one spraying
nozzle (14) called the "flat nozzle" that delivers water
between the ceiling (12) and the base (13) by forming a
flat water beam.
[0020] In another embodiment of the present invention,
the spraying device (11) comprises spraying nozzles (14)
that deliver water with the same inclination as the chan-
nels (6) (Figure 1). In this embodiment, the water deliv-
ered from the spraying nozzles (14) moves uphill in the
channels (6) and a large amount of the water flows into
the air duct (4) by leaving from the condenser inlet (9).
[0021] In another embodiment of the present invention,
the spraying device (11) comprises spraying nozzles (14)
that are positioned in an upward inclination such that wa-
ter is delivered to the ceiling (12) of the channels (6) (Fig-
ure 2). In this embodiment, the water beam leaving the
spraying nozzles (14) cleans the channels (6) by first
impacting the ceiling (12) of the channels (6). A larger
portion of the water delivered from the spraying device
(11) moves uphill in the channels (6) and flows into the
air duct (4) from the condenser inlet (9). Some portion of
the water impacting the ceiling (12) of the channels (6)
falls on the base (13) with the gravity effect and moves
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downhill in the direction opposite to the direction deliv-
ered by the spraying device (11) due to inclination of the
channels (6) and flows into the air duct (4) from the con-
denser inlet (10) by flushing the base (13) (Figure 2).
[0022] In another embodiment of the present invention,
the portions of the air duct (4) extending to the condenser
inlet (9) and the condenser outlet (10) at the upper side
of the tub (3) are inclined in the same direction as the
condenser (7) and the channels (6) (Figure 1). Thus, the
resistance formed structurally by the air duct (4) against
the flow of the processing air (PA) at the upper side of
the tub (3) is decreased.
[0023] In another embodiment of the present invention,
the laundry washing and drying machine (1) comprises
a first bend (15) disposed at the condenser inlet (9) side
of the air duct (4), a second bend (115) disposed at the
tub outlet (8) side of the air duct (4), at the lower side of
the first bend (15), and the pressure of the water delivered
by the spraying device (11) is adjusted such that the
channels (6) and the bends (15, 115) are washed se-
quentially. Consequently, the channels (6) and the bends
(15, 115) wherein the fibers and lints accumulate densely
are washed by using a single spraying device (11).
[0024] In another embodiment of the present invention,
the laundry washing and drying machine (1) comprises
a reservoir (16) disposed on the air duct (4), at the con-
denser outlet (10) side of the air duct (4), wherein the
condensate water drained from the condenser (7) and
the fiber and lint cleaning water delivered from the spray-
ing device (11) to the condenser (7), that partially returns
back due to inclination of the condenser (7) are collected
and a discharge line (17) that provides the water in the
reservoir (16) to be discharged.
[0025] In the laundry washing and drying machine (1)
of the present invention, space is gained by disposing
the condenser (7) in an inclined manner at the upper side
of the tub (3) and utilizing the spaces at the upper side
of the tub (3). The condenser (7) channels (6) being in-
clined provides the water condensed in the channels (6)
and the water delivered from the spraying device (11) for
cleaning the fibers and lints to flow downhill, dripping off
from the channels (6), the condensation efficiency of the
condenser (7) is increased, the fibers and lints accumu-
lating in the condenser (7) channels (6) and the bends
(15, 115) in the air duct (4) can be cleaned effectively by
consuming a small amount of water.
[0026] It is to be understood that the present invention
is not limited by the embodiments disclosed above and
a person skilled in the art can easily introduce different
embodiments. These should be considered within the
scope of the protection postulated by the claims of the
present invention.

Claims

1. A laundry washing and drying machine (1) compris-
ing a drum (2) wherein laundry is placed, a tub (3)

wherein the drum (2) moves, an air duct (4) wherein
circulation of the processing air (PA) providing the
drying of the laundry in the drying process after the
washing process is performed, a condenser (7) dis-
posed on the air duct (4), having at least one channel
(6) wherein the processing air (PA) passing there-
through is condensed, a tub outlet (8) wherefrom the
air duct (4) is connected to the tub (3), providing the
processing air (PA) to be delivered from the tub (3)
to the condenser (7), a condenser inlet (9) and a
condenser outlet (10) wherefrom the air duct (4) is
connected to the condenser (7) and a spraying de-
vice (11) disposed at the condenser outlet (10) op-
posite the channels (6) which provides the fibers and
lints by delivering water into the channels (6) to be
cleaned, characterized by the condenser (7) dis-
posed in an inclined manner at the upper side of the
tub (3) such that the condenser inlet (9) level is higher
than the condenser outlet (10) level.

2. A laundry washing and drying machine (1) as in
Claim 1, characterized by the condenser (7) having
channels (6) that extend in an inclined manner from
the condenser inlet (9) towards the condenser outlet
(10) in the flow direction of the processing air (PA),
providing the water condensed therein during the
drying process to flow downhill and the water deliv-
ered therein by the spraying device (11) after the
drying process to flow uphill and to leave the con-
denser (7) by partially flowing downhill.

3. A laundry washing and drying machine (1) as in
Claim 1 or 2, characterized by the condenser (7)
comprising a planar ceiling (12) forming the upper
surface of each channel (6) and a planar base (13)
forming the lower surface of each channel (6) and
by the spraying device (11) comprising at least one
spraying nozzle (14) that delivers water between the
ceiling (12) and the base (13).

4. A laundry washing and drying machine (1) as in
Claim 3, characterized by the water spraying device
(11) comprising spraying nozzles (14) that deliver
water with the same inclination as the channels (6).

5. A laundry washing and drying machine (1) as in
Claim 3, characterized by the water spraying device
(11) comprising the spraying nozzles (14) that are
positioned to be in an upward inclination such that
water is delivered to the ceiling (12) of the channels
(6).

6. A laundry washing and drying machine (1) as in any
one of the above Claims, characterized by the air
duct (4) of which the portions extending to the con-
denser inlet (9) and the condenser outlet (10) at the
upper side of the tub (3) are inclined in the same
direction as the condenser (7) and the channels (6).
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7. A laundry washing and drying machine (1) as in any
one of the above Claims, characterized by a first
bend (15) disposed at the condenser inlet (9) side
of the air duct (4), a second bend (115) disposed at
the tub outlet (8) side of the air duct (4), at the lower
side of the first bend (15) and the spraying device
(11) whereby the pressure of the water delivered is
adjusted such that the channels (6) and the bends
(15, 115) are washed sequentially.

8. A laundry washing and drying machine (1) as in any
one of the above Claims, characterized by a reser-
voir (16) disposed on the air duct (4), wherein the
condensate water drained from the condenser (7)
and the water delivered from the spraying device (11)
to the condenser (7), that partially returns back are
collected and a discharge line (17) that provides the
water in the reservoir (16) to be discharged.

Patentansprüche

1. Wäschewasch- und -trockenmaschine (1), umfas-
send eine Trommel (2), in die Wäsche gegeben wird,
einen Wasch- und Trockenbehälter (3), in dem sich
die Trommel (2) bewegt, eine Luftleitung (4), in der
die Zirkulation von Prozessluft (PA) durchgeführt
wird, die das Trocknen der Wäsche im Trocknungs-
vorgang nach dem Waschvorgang ermöglicht, einen
Kondensator (7), der in der Luftleitung (4) angeord-
net ist und wenigstens einen Kanal (6) aufweist, in
dem die durch ihn hindurch tretende Prozessluft (PA)
kondensiert wird, einen Wasch- und Trockenbehäl-
terauslass (8), von dem aus die Luftleitung (4) mit
dem Wasch- und Trockenbehälter (3) verbunden ist
und der dafür sorgt, dass die Prozessluft (PA) vom
Wasch- und Trockenbehälter (3) an den Kondensa-
tor (7) geleitet wird, einen Kondensatoreinlass (9)
und einen Kondensatorauslass (10), von dem aus
die Luftleitung (4) mit dem Kondensator (7) verbun-
den ist, und eine Sprühvorrichtung (11), die an dem
Kondensatorauslass (10) gegenüber den Kanälen
(6) angeordnet ist und dafür sorgt, dass die Fasern
und Flusen beseitigt werden, indem sie den reini-
genden Kanäle (6) Wasser zuführt, dadurch ge-
kennzeichnet, dass der Kondensator (7) geneigt
an der Oberseite des Wasch- und Trockenbehälters
(3) angeordnet ist, derart, dass die Höhe des Kon-
densatoreinlass (9) über der Höhe des Kondensa-
torauslass (10) ist.

2. Wäschewasch- und -trockenmaschine (1) nach An-
spruch 1, dadurch gekennzeichnet, dass der Kon-
densator (7) Kanäle (6) aufweist, die sich geneigt in
Strömungsrichtung der Prozessluft (PA) von dem
Kondensatoreinlass (9) zum Kondensatorauslass
(10) erstrecken und dafür sorgen, dass Wasser, das
während des Trocknungsvorgangs darin konden-

siert wird, abwärts fließt, und Wasser, das ihnen
nach dem Trocknungsvorgang durch die Sprühvor-
richtung (11) zugeführt wird, nach oben fließt und
den Kondensator (7) verlässt, indem es teilweise ab-
wärts fließt.

3. Wäschewasch- und -trockenmaschine (1) nach An-
spruch 1 oder 2, dadurch gekennzeichnet, dass
der Kondensator (7) eine ebenfläche Decke (12), die
die Oberseitenfläche jedes Kanals (6) bildet, und ei-
ne ebenflächige Basis (13) umfasst, die die Unter-
seitenfläche jedes Kanals (6) bildet, und dass die
Sprühvorrichtung (11) wenigstens eine Sprühdüse
(14) umfasst, die Wasser zwischen der Decke (12)
und der Basis (13) zuführt.

4. Wäschewasch- und -trockenmaschine (1) nach An-
spruch 3, dadurch gekennzeichnet, dass die Was-
sersprühvorrichtung (11) Sprühdüsen (14) umfasst,
die Wasser in derselben Neigung wie die Kanäle (6)
zuführen.

5. Wäschewasch- und -trockenmaschine (1) nach An-
spruch 3, dadurch gekennzeichnet, dass die Was-
sersprühvorrichtung (11) Sprühdüsen (14) umfasst,
die derart positioniert sind, dass sie in einer Auf-
wärtsneigung sind, derart, dass das Wasser der De-
cke (12) der Kanäle (6) zugeführt wird.

6. Wäschewasch- und -trockenmaschine (1) nach ei-
nem der vorangehenden Ansprüche, dadurch ge-
kennzeichnet, dass die Abschnitte der Luftleitung
(4), die sich zum Kondensatoreinlass (9) und zum
Kondensatorauslass (10) an der Oberseite des
Wasch- und Trockenbehälters (3) erstrecken, in die-
selbe Richtung wie der Kondensator (7) und die Ka-
näle (6) geneigt sind.

7. Wäschewasch- und -trockenmaschine (1) nach ei-
nem der vorangehenden Ansprüche, gekennzeich-
net durch eine erste Biegung (15), die auf der Seite
des Kondensatoreinlasses (9) der Luftleitung (4) an-
geordnet ist, eine zweite Biegung (115), die auf der
Seite des Wasch- und Trockenbehälterauslasses (8)
der Luftleitung (4) an der Unterseite der ersten Bie-
gung (15) angeordnet ist, und dadurch, dass bei der
Sprühvorrichtung (11) der Druck des zugeführten
Wassers angepasst wird, derart, dass die Kanäle (6)
und die Biegungen (15, 115) nacheinander gewa-
schen werden.

8. Wäschewasch- und -trockenmaschine (1) nach ei-
nem der vorangehenden Ansprüche, gekennzeich-
net durch einen Behälter (16), der an der Luftleitung
(4) angeordnet ist und in dem das aus dem Konden-
sator (7) abgelassene Kondensatwasser und das
von der Sprühvorrichtung (11) dem Kondensator (7)
zugeführte Wasser, das teilweise zurückfließt, auf-
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gefangen wird, und eine Ablassleitung (17), die dafür
sorgt, dass das Wasser im Behälter (16) abgelassen
wird.

Revendications

1. Une lavante-séchante (1) comprenant un tambour
(2) où le linge est placé, une cuve (3) dans laquelle
le tambour (2) se déplace, un conduit d’air (4) dans
lequel où la circulation de l’air de processus (PA)
permettant le séchage du linge est effectuée au pro-
cessus de séchage après le processus de lavage,
un condenseur (7) qui est disposé sur le conduit d’air
(4) et qui présente au moins un canal (6) où l’air de
processus (PA) passant à travers celui-ci est con-
densé, une sortie de cuve (8) par laquelle le conduit
d’air (4) est relié à la cuve (3) et qui permet à l’air de
processus (PA) d’être délivré à partir de la cuve (3)
au condenseur (7), une entrée de condenseur (9) et
une sortie de condenseur (10) par lesquelles le con-
duit d’air (4) est relié au condenseur (7) et un dispo-
sitif de pulvérisation (11) qui est disposé à la sortie
de condenseur (10) à l’opposé des canaux (6) et qui
permet le nettoyage des fibres et des peluches en
pulvérisant de l’eau dans les canaux (6), caractéri-
sée par le condenseur (7) qui est disposé de manière
inclinée au côté supérieur de la cuve (3) de telle sorte
que le niveau de l’entrée de condenseur (9) est plus
haut que le niveau de la sortie de condenseur (10).

2. Une lavante-séchante (1) selon la Revendication 1,
caractérisée par le condenseur (7) qui présente des
canaux (6) qui s’étendent de manière inclinée à partir
de l’entrée de condenseur (9) vers la sortie de con-
denseur (10) dans la direction d’écoulement de l’air
de processus (PA), donc permettant à l’eau y con-
densée pendant le processus de séchage d’écouler
vers le bas et à l’eau y délivrée par le dispositif de
pulvérisation (11) après le processus de séchage
d’écouler en montée et de sortir du condensateur (7)
en écoulant partiellement vers le bas.

3. Une lavante-séchante (1) selon la Revendication 1
ou 2, caractérisée par le condenseur (7) compre-
nant un plafond plan (12) qui forme la surface supé-
rieure de chaque canal (6) et une base plane (13)
qui forme la surface inférieure de chaque canal (6)
et par le dispositif de pulvérisation (11) comprenant
au moins une buse de pulvérisation (14) qui délivre
de l’eau entre le plafond (12) et la base (13).

4. Une lavante-séchante (1) selon la Revendication 3,
caractérisée par le dispositif de pulvérisation d’eau
(11) comprend des buses de pulvérisation (14) qui
délivrent de l’eau avec la même inclinaison que les
canaux (6).

5. Une lavante-séchante (1) selon la Revendication 3,
caractérisée par le dispositif de pulvérisation d’eau
(11) comprend les buses de pulvérisation (14) qui
sont positionnées de manière à être inclinée vers le
haut de telle sorte que l’eau est délivrée au plafond
(12) des canaux (6).

6. Une lavante-séchante (1) selon l’une quelconque
des revendications précédentes, caractérisée par
le conduit d’air (4) dont les parties s’étendant vers
l’entrée de condenseur (9) et la sortie de condenseur
(10) au côté supérieur de la cuve (3) sont inclinées
dans la même direction que le condenseur (7) et les
canaux (6).

7. Une lavante-séchange (1) selon l’une quelconque
des revendications précédentes, caractérisée par
un premier coude (15) qui est disposé au côté du
conduit d’air (4) où l’entrée de condenseur (9) est
située, un deuxième coude (115) qui est disposé au
côté du conduit d’air (4) où la sortie de la cuve (8)
est située, au-dessous du premier coude (15), et le
dispositif de pulvérisation (11) par lequel la pression
de l’eau distribuée est réglée de telle sorte que les
canaux (6) et les coudes (15, 115) sont lavés sé-
quentiellement.

8. Une lavante-séchante (1) selon l’une quelconque
des revendications précédentes, caractérisée par
un réservoir (16) qui est disposé sur le conduit d’air
(4), où l’eau de condensation évacuée du conden-
seur (7) et l’eau délivrée du dispositif de pulvérisation
(11) au condenseur (7) qui retourne partiellement
sont accumulées et une ligne de décharge (17) qui
permet le déchargement de l’eau dans le réservoir
(16).
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