
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
93

3 
09

1
A

1
*EP003933091A1*

(11) EP 3 933 091 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
05.01.2022 Bulletin 2022/01

(21) Application number: 21182227.5

(22) Date of filing: 29.06.2021

(51) Int Cl.:
D06F 34/26 (2020.01) D06F 103/32 (2020.01)

D06F 105/26 (2020.01) D06F 105/62 (2020.01)

D06F 58/20 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 30.06.2020 TR 202010344

(71) Applicant: Arçelik Anonim Sirketi
34445 Istanbul (TR)

(72) Inventors:  
• TASTAN, Dogan

34445 ISTANBUL (TR)
• ERCAN, Onur

34445 ISTANBUL (TR)
• ARSLAN, Sergen Erkan

34445 ISTANBUL (TR)
• GEZE, Emre

34445 ISTANBUL (TR)
• ISIKLI, Ceyhan

34445 ISTANBUL (TR)

(54) A LAUNDRY DRYER

(57) The present invention relates to a laundry dryer
(1) comprising a body (2); a drum (3) which is disposed
in the body (2) and wherein the laundry is loaded; a motor
(4) which drives and rotates the drum (3); a belt (5) which
transmits the movement of the motor (4) to the drum (3);
a fan (6) which provides the circulation of the drying air
in the drying cycle; an evaporator (7) which dehumidifies
the drying air; a condenser (8) which heats the dehumid-
ified drying air; a first temperature sensor (9) which is
disposed at the air outlet of the drum (3) and which meas-
ures the temperature of the drying air at the outlet of the
drum (3); and a second temperature sensor (10) which
is disposed between the evaporator (7) and the condens-
er (8) and which measures the temperature of the drying
air passed over the evaporator (7).
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Description

[0001] The present invention relates to a laundry dryer
with improved safety.
[0002] In laundry dryers, the drum is moved by means
of a belt driven by a motor. The laundry loaded into the
drum is rotated in the drum and tumbled by means of the
baffles. While being processed in the drum, the laundry
may get stuck in the gaps between the baffle and the
door depending on the fullness of the drum and the type
of the laundry. The laundry which gets stuck may prevent
the rotation of the drum, and in some cases, mechanically
lock the rotation of the drum. In this case, since the drum
gets stuck, the motor connected to the belt also gets
locked and starts to heat up. In some cases, after the
locking of the drum, the motor shaft continues rotating.
The metal pulley around which the belt is wound, which
rotates together with the motor shaft, continues rotating
with the belt thereon in a manner to increase the heat,
and after a time, may cause the breaking of the belt.
[0003] In the International Patent Application No.
WO2008077968, a washer/dryer is disclosed, wherein
the breaking of the belt is detected by the variation in the
temperature of the heater by means of a temperature
sensor provided on the heater.
[0004] In the International Patent Application No.
WO2008065106, a washer/dryer is disclosed, wherein
the breaking of the belt is detected by means of the air
sensor disposed in the vicinity of the fan.
[0005] The aim of the present invention is the realiza-
tion of a laundry dryer wherein the locking of the rotation
of the drum is quickly detected.
[0006] The laundry dryer of the present invention com-
prises a body; a drum which is disposed in the body; a
motor which drives and rotates the drum; a belt which
transmits the movement of the motor to the drum; a fan
which provides the circulation of the drying air in the dry-
ing cycle; an evaporator which dehumidifies the drying
air; a condenser which heats the dehumidified drying air;
a first temperature sensor which is disposed at the air
outlet of the drum and which measures the temperature
of the drying air at the outlet of the drum; and a second
temperature sensor which is disposed between the evap-
orator and the condenser and which measures the tem-
perature of the drying air passed over the evaporator.
[0007] The laundry dryer of the present invention fur-
ther comprises a control unit which determines whether
the rotation of the drum is locked or not by using the
temperature difference between the temperature value
received from the first temperature sensor and the tem-
perature value received from the second temperature
value. After the start of the drying process, the drying air
is heated to a certain temperature depending on the pro-
gram selected by the user. In the expected operational
conditions after the temperature of the drying air is in-
creased to the predetermined temperature, the differ-
ence between the temperature value received from the
first temperature sensor and the temperature value re-

ceived from the second temperature sensor remains al-
most constant. When the rotation of the drum is locked,
the temperature difference between the two sensors
starts to quickly decrease. This is caused by the fact that
when the rotation of the drum is locked, the temperature
value received from the first temperature sensor starts
to decrease while the temperature value received from
the second temperature sensor starts to increase. Thus,
the locking of the rotation of the drum can be more quickly
detected. Moreover, when one of the temperature sen-
sors malfunctions and starts to continuously measure a
constant value, the locking of the rotation of the drum
can be detected by using the temperature difference
changing depending on the variations in the other tem-
perature sensor.
[0008] In an embodiment of the present invention, the
laundry dryer comprises the control unit which calculates
the temperature difference values between the temper-
ature value received from the first temperature sensor
and the temperature value received from the second tem-
perature sensor at intervals predetermined by the pro-
ducer and which records the calculated temperature dif-
ference values in the memory thereof; which, when the
number of the recorded temperature difference values
reaches a number predetermined by the producer, cal-
culates the average of the recorded temperature differ-
ence values by excluding the minus values from the cal-
culation of the average and which records the calculated
value as the average temperature difference value in the
memory thereof; which compares the recorded average
temperature difference value with the nth previous aver-
age temperature difference value, n being predetermined
by the producer; and which determines that the rotation
of the drum is locked when the difference between the
compared average temperature difference values ex-
ceeds a threshold value predetermined by the producer.
Due to reasons such as a part of the air outlet of the drum
being closed by the laundry during the drying process,
the temperature values received from the first tempera-
ture sensor disposed at the air outlet of the drum may
vary instantaneously. Therefore, in order to prevent an
erroneous decision by the control unit due to instantane-
ous erroneous measurements, when n temperature dif-
ference values, n being predetermined by the producer,
are recorded in the memory, the average of said temper-
ature difference value is calculated. The air leaving the
drum through the air outlet is cooled down by being
passed over the evaporator having a cold surface. There-
fore, the temperature value of the drying air at the air
outlet of the drum since the start of the drying process is
higher than the temperature value thereof after being
passed over the evaporator. Even when the rotation of
the drum is locked, this situation continues for 80 seconds
as of the moment of the locking. The average does not
include the cases where the temperature value received
from the second temperature value is higher than the first
temperature sensor due to sensor-inducted instantane-
ous errors in temperature measurements or any other
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reasons, that is where the temperature difference value
is below zero. The calculated average temperature dif-
ference value is compared with the nth previous average
temperature difference value, n being predetermined by
the producer. If the difference between the two average
temperature difference values compared is higher than
a threshold value predetermined by the producer, the
control unit decides that the rotation of the drum is locked.
[0009] In an embodiment of the present invention, the
laundry dryer comprises the control unit which starts the
safety algorithm phase after deciding that the rotation of
the drum is locked. After the start of the safety algorithm
phase, first, the drum is stopped for 5 seconds. After-
wards, the drum is rotated counterclockwise for 20 sec-
onds. Afterwards, the drum is stopped for 5 seconds and
then rotated clockwise for 20 seconds. Finally, the drum
is stopped for 5 seconds and then rotated counterclock-
wise for 20 seconds, and then the safety algorithm phase
is terminated. In the safety algorithm phase, the drum is
moved clockwise and counterclockwise so as to free the
same from the locked position.
[0010] In an embodiment of the present invention, after
the termination of the safety algorithm phase, the control
unit compares the temperature value received from the
first temperature sensor and the temperature value re-
ceived from the second temperature sensor. The control
unit continues the drying process if the temperature value
received from the first temperature sensor is higher than
the temperature value received from the second temper-
ature sensor.
[0011] In an embodiment of the present invention, after
the termination of the safety algorithm phase, the control
unit decides that the rotation of the drum cannot be freed
from the locked position and restarts the safety algorithm
phase if the temperature value received from the first
temperature sensor is lower than or equal to the temper-
ature value received from the second temperature sen-
sor.
[0012] In an embodiment of the present invention, the
control unit warns the user audibly and/or visually if the
temperature value received from the first temperature
sensor is lower than or equal to the temperature value
received from the second temperature sensor after the
safety algorithm phase repeated n times, n being prede-
termined by the producer. The error of the locking of the
rotation of the drum is conveyed to the user via the display
of the laundry dryer. In the laundry dryers comprising
sound devices, the user can be warned audibly. Thus,
the user is enabled to be informed in advance of the error.
[0013] By means of the present invention, a laundry
dryer is realized, wherein the locking of the rotation of
the drum is quickly detected before the belt breaks.
[0014] The advantages of the laundry dryer of the
present invention will be disclosed with the detailed de-
scription of the embodiments with reference to the ac-
companying figure, where:

Figure 1 - is the schematic view of the laundry dryer

in an embodiment of the present invention.

[0015] The following numerals are referred to in the
description of the present invention:

1. Laundry dryer
2. Body
3. Drum
4. Motor
5. Belt
6. Fan
7. Evaporator
8. Condenser
9. First temperature sensor
10. Second temperature sensor
11. Control unit

[0016] The laundry dryer (1) comprises a body (2); a
drum (3) which is disposed in the body (2) and wherein
the laundry is loaded; a motor (4) which drives and rotates
the drum (3); a belt (5) which transmits the movement of
the motor (4) to the drum (3); a fan (6) which provides
the circulation of the drying air in the drying cycle; an
evaporator (7) which dehumidifies the drying air; a con-
denser (8) which heats the dehumidified drying air; a first
temperature sensor (9) which is disposed at the air outlet
of the drum (3) and which measures the temperature of
the drying air at the outlet of the drum (3); and a second
temperature sensor (10) which is disposed between the
evaporator (7) and the condenser (8) and which meas-
ures the temperature of the drying air passed over the
evaporator (7). The drying air is sent into the drum (3)
through the rear wall of the drum (^). The drying air is
passed through the filter (not shown in the figures) dis-
posed in the vicinity of the door (not shown in the figures)
and leaves the drum (3) The first temperature sensor (9)
is positioned in the vicinity of the air outlet of the drum
(3) through which the drying air leaves the drum (3), pref-
erably behind the filter. The first temperature sensor (9)
is an NTC temperature sensor. The drying air leaving the
drum (3) is passed over the evaporator (7) with a cold
surface to be dehumidified. The temperature of the de-
humidified drying air is measured by the second temper-
ature sensor (10) disposed between the evaporator (7)
and the condenser (8). The second temperature sensor
(10) is an NTC temperature sensor. Then, the drying air
is passed over the condenser (8) to be heated and sent
into the drum (3).
[0017] The laundry dryer (1) of the present invention
comprises a control unit (11) which determines whether
the rotation of the drum (3) is locked or not by using the
temperature difference value between the temperature
value received from the first temperature sensor (9) and
the temperature value received from the second temper-
ature sensor (10). Since the rotation of the fan (6) is also
locked when the rotation of the drum (3) is locked, the
heated air cannot be sent into the drum (3). Therefore,
the temperature value measured by the first temperature
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sensor (9) at the air outlet of the drum (3) starts to de-
crease. In the course of time, the decrease in the meas-
ured temperature value continues almost with a linear
acceleration. The second temperature sensor (10) dis-
posed between the evaporator (7) and the condenser (8)
measures the temperature of the drying air which is
cooled down after passing over the evaporator (7). Since
the cooled down air cannot pass over the second tem-
perature sensor (10) after the locking of the rotation of
the drum (3), the temperature value received from the
second temperature sensor (10) starts to increase. After
the locking of the drum (3), the decrease rate of the tem-
perature at the air outlet of the drum (3) is close to the
increase rate of the temperature of the region between
the evaporator (7) and the condenser (8). Therefore, after
the locking of the drum (3), the decrease rate of the dif-
ference between the temperature value received by the
first temperature sensor (9) and the temperature value
received from the second temperature sensor (10) be-
comes higher. By using the temperature difference value
between the two sensors (9, 10), a more reliable detec-
tion is provided compared to the data which would be
received from a single sensor. In a version of the present
invention, the control unit (11) compares the temperature
difference value obtained by deducting the temperature
value received from the first temperature value (9) from
the temperature value received from the second temper-
ate value (10) with a predetermined threshold value, and
quickly determines the locking of the rotation of the drum
(3).
[0018] In another embodiment of the present invention,
the laundry dryer (1) comprises the control unit (11) which
calculates the temperature difference values between
the temperature value received from the first temperature
sensor (9) and the temperature value received from the
second temperature sensor (10) at intervals predeter-
mined by the producer and which records the calculated
temperature difference values in the memory thereof;
which, when the number of the recorded temperature
difference values reaches a number predetermined by
the producer, calculates the average of the recorded tem-
perature difference values by excluding the minus values
from the calculation of the average and which records
the calculated value as the average temperature differ-
ence value in the memory thereof; which compares the
recorded average temperature difference value with the
nth previous average temperature difference value, n be-
ing predetermined by the producer; and which deter-
mines that the rotation of the drum (3) is locked when the
difference between the compared average temperature
difference values exceeds a threshold value predeter-
mined by the producer. The difference between the tem-
perature value received from the first temperature sensor
(9) and the temperature value received from the second
temperature sensor (10) is calculated each second and
recorded in the memory. When the number of these re-
corded values reach a number predetermined by the pro-
ducer, the average of said values is calculated without

taking into account the temperature difference values
where the temperature value received from the second
temperature sensor (10) is higher than the temperature
value received from the first temperature sensor (9), and
the calculated average temperature difference value is
recorded in the memory. For example, in the preferred
embodiment of the present invention, the average of the
15 calculated temperature difference values is calculated
without taking into account the minus values. The reason
behind not taking into account the minus temperature
difference values is to prevent the temperature difference
values unexpectedly calculated as minus due to various
reasons from decreasing the average temperature dif-
ference value. Since the first temperature sensor (9) and
the second temperature sensor (10) measure the tem-
perature values each second and the control unit (11)
calculates the difference between these calculated val-
ues, the control unit (11) calculates the average temper-
ature difference value each 15 seconds. The reason be-
hind calculating the average of the temperature differ-
ence values at intervals predetermined by the producer
is to prevent the control unit (11) from making an erro-
neous decision as a result of the possible instantaneous
erroneous measurements by the sensors (9, 10). In other
words, this enables the control unit (11) to make a more
correct decision. The temperature difference values with-
out any minus values are taken into account once while
calculating the average. At the end of 60 seconds, four
average temperature difference values related to each
15-second period are calculated. The calculated average
temperature difference value is compared with the third
previous average temperature difference value. For ex-
ample, the average temperature difference value calcu-
lated between 175th and 190th seconds of the drying
cycle is compared with the average temperature differ-
ence value calculated between 130th and 145th sec-
onds. Within approximately 60 seconds after the rotation
of the drum (3) is locked, there is a difference of more
than 1.5 degrees between the temperature of the drying
air at the air outlet of the drum (3) and the temperature
thereof after passing over the evaporator (7). The control
unit (11) decides that the rotation of the drum (3) is locked
if there is a decrease of more than 1.5 degrees between
the two compared average temperature difference val-
ues. Thus, after the rotation of the drum (3) is locked, this
situation is determined by the control unit (11) within a
short time of approximately 60 seconds.
[0019] In another embodiment of the present invention,
the laundry dryer (1) comprises the control unit (11)
which, after the locking of the rotation of the drum (3),
starts a safety algorithm phase comprising the steps of
stopping the drum (3), rotating the drum (3) counterclock-
wise and rotating the drum (3) clockwise, wherein said
steps are executed in an order predetermined by the pro-
ducer. After it is determined that the rotation of the drum
(3) is locked, the safety algorithm phase is started. In the
safety algorithm phase, the drum (3) is stopped for a time
predetermined by the producer, and then rotated coun-
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terclockwise for another time predetermined by the pro-
ducer. Afterwards, the drum (3) is stopped for a time and
then rotated clockwise. In the safety algorithm phase, by
constantly changing the rotational direction of the drum
(3), the drum (3) is tried to be freed from the jamming
causing the locking of the rotation thereof.
[0020] In an embodiment of the present invention, the
laundry dryer (1) comprises the control unit (11) which,
after the end of the safety algorithm phase, resumes the
drying process if the temperature value received from
the first temperature sensor (9) is higher than the tem-
perature value received from the second temperature
sensor (10). Since the hot air can be sent into the drum
(3) when the drum (3) rotated in different directions during
the safety algorithm phase is freed from the locking po-
sition and starts to freely rotate, the temperature value
received from the first temperature sensor (9) starts to
increase. On the other hand, the temperature value re-
ceived from the second temperature sensor (10) starts
to decrease. The control unit (11) determines that the
drum (3) is freed from the locking position if the value
received from the first temperature sensor (9) is higher
than the value received from the second temperature
sensor (10), and the drying process is resumed from the
moment it is determined that the rotation of the drum (3)
is locked.
[0021] In an embodiment of the present invention, the
laundry dryer (1) comprises the control unit (11) which,
after the end of the safety algorithm phase, restarts the
safety algorithm phase if the temperature value received
from the first temperature sensor (9) is equal to or lower
than the temperature value received from the second
temperature sensor (10). It is determined that the drum
(3) cannot be freed from the locking position if the tem-
perature value received from the first temperature sensor
(9) is equal to or lower than the temperature value re-
ceived from the second temperature sensor (10). In this
case, the control unit (11) starts the safety algorithm
phase once again so as to free the drum (3) from the
locking position.
[0022] In an embodiment of the present invention, the
laundry dryer (1) comprises the control unit (11) which,
after the safety algorithm phase is repeated for n times,
n being predetermined by the producer, warns the user
audibly or visually if the value received from the first tem-
perature sensor (9) is equal to or lower than the value
received from the second temperature sensor (10). The
control unit (11) executes the safety algorithm phase
three times at the most in a drying cycle. If the value
received from the first temperature sensor (9) is lower
than the value received from the second temperature
sensor (10) after the safety algorithm phase is repeated
three times, it is decided that the locking of the rotation
of the drum (3) continues and that the drum (3) cannot
be freed from the locking position despite the application
of the safety algorithm phases. In this case, the control
unit (11) warns the user audibly and/or visually of the
locking of the rotation of the drum (3).

[0023] By means of the present invention, a laundry
dryer (1) is realized, comprising a control unit (11) which
quickly detects the locking of the rotation of the drum (3)
by using the temperature difference value between the
temperature of the drying air at the outlet of the drum (3)
and the temperature of the drying air passed over the
evaporator (7) to be dehumidified. Moreover, thus, the
risk of the belt (5) breaking off due the locking of the drum
(3) is eliminated.

Claims

1. A laundry dryer (1) comprising a body (2); a drum
(3) which is disposed in the body (2) and wherein
the laundry is loaded; a motor (4) which drives and
rotates the drum (3); a belt (5) which transmits the
movement of the motor (4) to the drum (3); a fan (6)
which provides the circulation of the drying air in the
drying cycle; an evaporator (7) which dehumidifies
the drying air; a condenser (8) which heats the de-
humidified drying air; a first temperature sensor (9)
which is disposed at the air outlet of the drum (3) and
which measures the temperature of the drying air at
the outlet of the drum (3); and a second temperature
sensor (10) which is disposed between the evapo-
rator (7) and the condenser (8) and which measures
the temperature of the drying air passed over the
evaporator (7) characterized by a control unit (11)
which determines whether the rotation of the drum
(3) is locked or not by using the temperature differ-
ence value between the temperature value received
from the first temperature sensor (9) and the tem-
perature value received from the second tempera-
ture sensor (10).

2. A laundry dryer (1) as in Claim 1, characterized by
the control unit (11) which calculates the temperature
difference values between the temperature value re-
ceived from the first temperature sensor (9) and the
temperature value received from the second tem-
perature sensor (10) at intervals predetermined by
the producer and which records the calculated tem-
perature difference values in the memory thereof;

- which, when the number of the recorded tem-
perature difference values reaches a number
predetermined by the producer, calculates the
average of the recorded temperature difference
values by excluding the minus values from the
calculation of the average and which records the
calculated value as the average temperature dif-
ference value in the memory thereof;
- which compares the recorded average temper-
ature difference value with the nth previous av-
erage temperature difference value, n being pre-
determined by the producer; and which deter-
mines that the rotation of the drum (3) is locked
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when the difference between the compared av-
erage temperature difference values exceeds a
threshold value predetermined by the producer.

3. A laundry dryer (1) as in any one of the above claims,
characterized by the control unit (11) which, after
the locking of the rotation of the drum (3), starts a
safety algorithm phase comprising the steps of stop-
ping the drum (3), rotating the drum (3) counterclock-
wise and rotating the drum (3) clockwise, wherein
said steps are executed in an order predetermined
by the producer.

4. A laundry dryer (1) as in Claim 3, characterized by
the control unit (11) which, after the end of the safety
algorithm phase, resumes the drying process if the
temperature value received from the first tempera-
ture sensor (9) is higher than the temperature value
received from the second temperature sensor (10).

5. A laundry dryer (1) as in Claim 3, characterized by
the control unit (11) which, after the end of the safety
algorithm phase, restarts the safety algorithm phase
if the temperature value received from the first tem-
perature sensor (9) is equal to or lower than the tem-
perature value received from the second tempera-
ture sensor (10).

6. A laundry dryer (1) as in Claim 5, characterized by
the control unit (11) which, after the safety algorithm
phase is repeated for n times, n being predetermined
by the producer, warns the user audibly or visually
if the value received from the first temperature sen-
sor (9) is equal to or lower than the value received
from the second temperature sensor (10).
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