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Description

[0001] The presentinvention relates to a washing ma-
chine the rinsing and spin-drying performances of which
are improved.

[0002] The rinsing/spin-drying performance of the
washing machine is adversely affected when the load
capacity is exceeded or when loaded with the type of
laundry absorbing plenty of water for example such as
towels, bathrobes, 100 % cotton clothes or when more
detergent than required is used, as a result the laundry
contains detergent residue at the end of the washing pro-
gram.

[0003] The laundry that absorbs plenty of water such
as towels retain the detergent water and this water re-
tained by the laundry cannot be easily removed from the
laundry during the discharge and spin-drying steps. In
this situation, the required spinning speed cannot be
reached in the spin-drying step. Another reason why the
discharge becomes difficult is that the intensive foam
formed due to too much detergent during the washing
step prevents the discharge pump from operating effec-
tively. In either situation, the water discharge that be-
comes difficult disrupts the spin-drying profile, the motor
is strained and the desired spin speed cannot be reached.
During the rinsing step, detergent cannot be removed
from the laundry and the rinsing performance deterio-
rates since the motor cannot reach the desired spin
speed.

[0004] In the situation the load capacity of the washing
machine is exceeded, detergent cannotbe removed from
the laundry effectively since the rinsing water received
for each laundry load unit remains insufficient, the spin-
drying and respectively the rinsing performance deterio-
rate.

[0005] Inthe state ofthe art German Patent Application
no DE10234472, the explanation is given for rotating the
drum intermittently in order to prevent the foaming.
[0006] Inthe state ofthe art German Patent Application
no DE4210577, during the rinsing step several spinning
stages are performed and the water is removed from the
laundry after the last spinning stage by operating the dis-
charge pump.

[0007] Inthe state ofthe art German Patent Application
no DE4115776, after the ending of the main wash, and
the drum speed is then lowered to 100 rpm from 1,000
rpm and after a specific amount of rinsing water is taken
into the drum, the drum is subsequently brought to a
speed of 800 rpm.

[0008] United States Patent Application US
2007/124871 discloses a control method for a washing
machine comprising a step of performing water draining
by rotating a motor at a speed lower than a resonance
generation speed and a step of performing a main-spin-
ning by rotating the motor at a speed higher than the
resonance generation speed.

[0009] International Patent Application WO 03/046271
A1 discloses a method for determining the unbalanced
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load in a washing machine, said method comprising dis-
charging, distribution, prespinning and spinning cycles.
During distribution, rotation in clockwise and counter-
clockwise direction at the speed of washing cycle alter-
nate, and a discharge pump operates continuously. Dur-
ing prespinning and spinning, rotation speed is higher
than the resonance spinning speed.

[0010] The aim of the present invention is the realiza-
tion of a washing machine the rinsing and spin-drying
performances of which are improved.

[0011] The washing machine realized in order to attain
the aim of the present invention, explicated in the first
claim and the respective claims thereof, comprises acon-
trol unit which provides to execute the water releasing
step wherein water is discharged gradually, and wherein
the drum is rotated in the washing speed at least once
in clockwise and at least once in counterclockwise direc-
tion at certain intervals after the main washing step and
the following water discharge process, before the spin-
drying and rinsing step, and which executes a gradual
spin-drying step wherein the drum is rotated successive-
ly, for a short time, at a speed significantly much lower
than the spin-drying step of the drum but at a speed great-
er than the resonance speed.

[0012] Thus, the discharge is facilitated by removing
water from the laundry retaining plenty of water and by
reducing the foam especially in the situation when ex-
cessive foam is formed.

[0013] In an embodiment of the present invention, the
water releasing step lasts approximately for 5 minutes.
[0014] In an embodiment of the present invention, the
discharge pump is operated intermittently in the water
releasing step.

[0015] Inanotherembodimentofthe presentinvention,
the water removed from the laundry at the end of the
water releasing step is provided to be discharged by op-
erating the discharge pump between the water releasing
and the gradual spin-drying steps.

[0016] Inanotherembodimentofthe presentinvention,
the spin speed in the gradual spin-drying step is executed
at between 300 to 400 rpm.

[0017] Inanotherembodimentofthe presentinvention,
the water releasing step is executed after clean water is
taken. Consequently, foam reducing and discharge of
detergent is improved.

[0018] By means of the presentinvention, the adverse
effect on the rinsing and spin-drying performance of the
washing machine is minimized when the load capacity
is exceeded, when the laundry type that absorbs plenty
of water is loaded or when more detergent than required
is used.

[0019] A washing machine realized in order to attain
the aim of the present invention is illustrated in the at-
tached figures, where:

Figure 1 - is the perspective view of a washing ma-
chine.
Figure 2 - is the speed - time graph of the washing
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program in the prior art.
Figure 3 - is the speed - time graph of the washing
program in the embodiment of the present invention.

[0020] The elements illustrated in the figures are num-
bered as follows:

1. Washing machine
2. Drum
3. Control unit

[0021] The washing machine (1) of the presentinven-
tion comprises a drum (2) wherein the laundry to be
washed is placed, and a control unit (3) which executes
the washing program, consisting of main washing, rinsing
and spin-drying steps, at the spin speed determined by
the producer according to the washing program that is
selected by the user (Figure 1).

[0022] The control unit (3) provides the execution of a
water releasing step (A) wherein water is discharged
gradually, wherein the drum (2) is rotated in the washing
speed at least once in clockwise and at least once in
counterclockwise direction at certain intervals after the
main washing step and the following water discharge
process, before the spin-drying and rinsing steps, and
afterwards provides the execution of a gradual spin-dry-
ing step (B) wherein the drum (2) is rotated successively,
for a short time, at a speed significantly much lower than
the spin-drying step of the drum (2) but at a speed greater
than the resonance speed (Figure 3). While the drum (2)
is rotated at under 100 rpm in the water releasing step
(A), itis rotated at around 300 to 400 rpm in the gradual
spin-drying step (B).

[0023] Consequently,removing water from the laundry
absorbing plenty of water and reducing the foam partic-
ularly in the situation when excessive foam is formed are
provided and the continuity of the discharge is maintained
with the water draining from the laundry.

[0024] The washing machine (1) furthermore compris-
es a discharge pump providing the water to be dis-
charged. The discharge pump is operated at intervals
during the water releasing step (A). In water releasing
step (A), this provides the water drained from the laundry
to be discharged at intervals in between the low percent-
age mechanical movements performed by the drum (2).
[0025] In an embodiment of the present invention, the
detergent water is discharged at the end of the main
washing. Right after, the water releasing step (A) is ex-
ecuted by the control unit (3) for approximately 5 minutes.
In the water releasing step (A), the drum (2) performs
low percentage mechanical movements and the dis-
charge pump is operated intermittently during these
movements. Water is provided to be effectively removed
from the laundry retaining plenty of water by the water
releasing step (A) and the discharge is provided to be
facilitated in the situation when excessive foaming is
formed. After the water releasing step (A), the gradual
spin-drying step (B) is executed. In this step, the drum
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(2) performs several, preferably 3 successive low speed
and short duration spin-dryings, at a speed lower than
the spin-drying speed. After the gradual spin-drying step
(B) is completed, the normal spin-drying and rinsing steps
are executed. A more uniform spin-drying profile is pro-
vided to be executed before the rinsing step since the
water contained in the laundry is removed from the wash-
ing machine (1) significantly by means of the water re-
leasing (A) and gradual spin-drying (B) steps. Accord-
ingly, the rinsing performance is increased that much
more since detergentis removed from the laundry before
the rinsing step.

[0026] Inanotherembodimentofthe presentinvention,
the discharge pump is also operated between the water
releasing step (A) and the gradual spin-drying step (B).
[0027] Inanotherembodimentofthe presentinvention,
some amount of clean water is taken after the main wash-
ing step is completed and before the water releasing step
(A). Consequently, reducing of the foam and the dis-
charge of detergent are improved. In this embodiment,
by taking clean water, an effective rinsing is provided by
reducing the foam together with the low percentage me-
chanical movement rather than releasing of the water
contained in the laundry.

[0028] By means of the present invention, the rinsing
and spin-drying performance of the washing machine (1)
being adversely affected is minimized in the situation
when the load capacity is exceeded, when the laundry
type that absorbs plenty of water is loaded or when more
detergent than required is used.

[0029] Itis to be understood that the present invention
is not limited to the embodiments disclosed above and a
person skilled in the art can easily introduce different em-
bodiments. These different embodiments should be con-
sidered within the scope of the claims of the present in-
vention, too.

Claims

1. Awashing machine (1) comprising a drum (2) where-
in the laundry to be washed is placed, a discharge
pump providing the water to be discharged, and a
control unit (3) which executes the washing program,
consisting of main washing, rinsing and spin-drying
steps, at a spin speed determined by the producer
according to the washing program that is selected
by the user,
wherein the control unit (3) which provides operation
of the washing machine (1) by the realization of the
following steps in the following order:

- main washing, wherein the detergent water is
discharged at the end of the main washing,

- a water releasing step (A) after the main wash-
ing step and the following water discharging
process, before the spin-drying and rinsing
steps, wherein the drum (2) is rotated at certain
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intervals at washing speed, at least once in
clockwise and at least once in counterclockwise
direction and wherein water is discharged grad-
ually by operating the discharge pump at inter-
vals in the water releasing step (A), thus provid-
ing the water drained from the laundry to be dis-
charged at intervals in between the low percent-
age mechanical movements performed by the
drum (2),

and afterwards

-agradual spin-drying step (B) wherein the drum
(2) is rotated successively, for a short time, at a
second speed of between 300 to 400 rpm and
thereby significantly lower than the spin speed
determined by the producer but greater than the
resonance speed,

- further spin-drying and rinsing steps wherein
the drum (2) is rotated at the spin speed deter-
mined by the producer.

The washing machine (1) as in Claim 1, character-
ized by the discharge pump that is operated be-
tween the water releasing step (A) and the gradual
spin-drying step (B).

The washing machine (1) as in Claim 1, character-
ized by the water releasing step (A) that lasts for
approximately 5 minutes.

The washing machine (1) as in Claim 1, character-
ized by the water releasing step (A) that is started
after taking clean water.

Patentanspriiche

1.

Eine Waschmaschine (1) bestehend aus einer
Trommel (2), wo die zum waschenden Wasche hin-
gelegt wird, einer Abgabepumpe, die sicherstellt,
dafl das Wasser abgegeben wird, und einer Kontrol-
leinheit (3), die das Waschprogramm ablauft, das
aus Schritten der Primarwaschung, Abspilen und
Trockenschleuder besteht, an einer Drehgeschwin-
digkeit festgestellt vom Hersteller nach dem Wasch-
programm, das vom Benutzer ausgewahlt ist, wobei
die Kontrolleinheit (3) die Bearbeitung der Wasch-
maschine (1) durch Verwirklichung von folgenden
Schritten in folgender Reihenfolge sicherstellt:

- Primar Waschung, wobei Spulmittel Wasser
am Ende der Primarwaschung abgefloen wird,
- ein Schritt fir Freilassung von Wasser (A) nach
dem Primarwaschungsschritt und folgender
WasserabfluBvorgang vor Trockenschleuder-
und Abspllenschritten, wobei die Trommel (2)
in bestimmten Intervallen an der Waschge-
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schwindigkeit rotiert wird, mindestens einmal in
Richtung im Uhrzeigersinn und mindestens ein-
mal in Richtung gegen den Uhrzeigersinn und
wobei das Wasser allmahlich abgeflossen wird
durch Betatigung der Abfluss pumpe in Interval-
len im Schritt fur Freilassung von Wasser (A),
sodald das Wasser von der Wascherei abgeflos-
sen wird, um in Intervallen in zwischen dem
niedrigen Anteil von mechanischen Bewegun-
gen sicherzustellen, die von der Trommel (2)
ausgefihrt werden,

und nachher

- ein allmahlicher Trockenschleuderschritt (B)
wobei die Trommel (2) erfolgsreich rotiert wird,
flr eine kurze Zeit, an einer zweiten Geschwin-
digkeit zwischen 300 bis 400 rpm und wo be-
deutsam niedriger als der Schleudergeschwin-
digkeit ist, die von Vorgehensweise festgestellt
wird, aber grofRer als Resonanzgeschwindigkeit
ist,

- weitere Trockenschleuder- und Abspllen
schritte, wobei die Trommel (2) rotiertistan einer
Schleudergeschwindigkeit, die vom Hersteller
bestimmt wird.

Die Waschmaschine (1) nach Anspruch 1, dadurch
gekennzeichnet, daB die Abfluss pumpe zwischen
dem Schritt fiir Freilassung von Wasser (A) und all-
mahlichen Trockenschleuderschritt (B) betatigt wird.

Die Waschmaschine (1) nach Anspruch 1, dadurch
gekennzeichnet, da der Schritt fir Freilassung
von Wasser (A) fur ungefahr 5 Minuten weiterdauert.

Die Waschmaschine (1) nach Anspruch 1, dadurch
gekennzeichnet, da der Schritt fir Freilassung
von Wasser (A) nach der Aufnahme von Reinwasser
anfangt.

Revendications

Une machine a laver (1) comprenant un tambour (2)
danslequelestplacé le linge a laver, unepompe a dé-
chargefournissantl’eau a évacuer, et uneunité de
commande (3) qui exécute le programme de lavage,
composé d’ un lavage principal, un ringage et les
étapes de séchage par essorage, a unevitessed’es-
soragedéterminée par le producteurselon le pro-
gramme de lavage sélectionnéparl’utilisateur,
danslequell'unité de commande (3) qui assure le
fonctionnement de la machine a laver (1) par la réa-
lisation des étapessuivantesdansl’'ordresuivant:

- lavage principal, danslequell’eaudétergen-
teestdéchargée a la fin du lavage principal,
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- uneétape de libérationd’eau (A) apres I'étape
de lavage principale et le processus de déchar-
ged’eausuivant, avant les étapes de séchage
paressorage et de ringage, danslequel le tam-
bour (2) tourne a certainsintervalles a la vitesse 5
de lavage, au moinsunefoisdans le senshoraire
et au moinsunefoisdans le sensanti-horaire et
danslequell’eauestdéchargéeprogressivement
en actionnant la pompe dedécharge a des inter-
vallesdansl'étape de libération de I'eau (A), ce 10
qui provoquel’évacuation de I'eaudrainé du lin-
ge a des intervalles entre le faiblepourcentage
de mouvementsmécaniqueseffectués par le
tambour (2)

15

et aprés

- uneétape de séchagegraduelle par essorage

(B) danslaquelle le tambour (2) tournesuccessi-
vement, pendant unecourtepériode, a unese- 20
condevitesse comprise entre 300 et 400 tr/min

et doncsignificativementinférieur a la vi-
tessed’essoragedéterminéepar la procédure-
maissupérieure a la vitesse de résonance,

- d’autresétapes de séchage par essorage etde 25
ringagedanslesquelles le tambour (2) tourne a

la vitessed’essoragedéterminée par le produc-
teur.

Machine a laver (1) selon la revendication 1, carac- 30
tériséepar la pompe dedécharge qui fonctionne en-

tre 'étape de libération de I'eau (A) et I'étape de sé-
chagegraduellepar essorage (B).

Machine a laver (1) selon la revendication 1, carac- 35
tériséeparI'étape delibérationd’eau (A) qui dure en-
viron 5 minutes.

Machine a laver (1) selon la revendication 1, carac-

tériséeparl’étape de libération de I'eau (A) quicom- 40
mence aprés avoirpris de 'eaupropre.

45

50

55
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Figure 1
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Figure 2
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