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(54) Washing machine test method

(57)  Atest method for washing machines (M) is dis-
closed in the present invention. Said method comprises
the steps of initiating the test process (10), once the clos-
ing of the door (3) and the use of the control element (1,
2)in a determined order and/or combination are detected
by the electronic control unit; checking the water amount
(13) in the machine (M); supplying water (19) to the ma-
chine (M) if the amount is inadequate; checking the tem-
perature sensor (6) (14); terminating the test (24) upon
detecting a failure (21) in the temperature sensor (6) if
nosignalis received therefrom; measuring the water tem-
perature and storing it (15) if a signal is received from
the temperature sensor (6); activating the heater (5) (16)
for some time period; measuring again the water tem-
perature (17) and comparing the same to the initially-
measured value (18); inferring the presence of a failure
if the difference between the temperature values is lower
than a threshold value.
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Description

Field of Invention

[0001] The present invention relates to a method for
testing the operation of washing machines.

Prior Art

[0002] Concerning the electronic household applianc-
es, one or more components thereof may become mal-
functioning, either because of environmental conditions
of the respective appliance, or because of user faults. A
household appliance having a malfunctioning compo-
nent mostly fail to operate. When a problem is encoun-
tered in a household appliance according to the prior art,
it is brought to technical service in order to troubleshoot
and solve the problem. This, in turn, results in energy
and time loss.

[0003] In the patent document DE102006049628A1
according the prior art is disclosed a washing machine
of which aheateris tested. The functionality of said heater
is tested using a robot. In that method, however, the test
cannot be conducted at everywhere since arobotis used,
and therefore that test method is expensive.

[0004] Inanother patent document W02008154711A2
according the prior art is disclosed a washing machine
system. The time to run the machine can be set by a
user, using a timer button. The washing machine can
also be switched to a self-check mode using this button.
In said check mode, the functioning of various compo-
nents of the machine is tested automatically by the ma-
chine.

Brief Description of Invention

[0005] The present invention discloses a test method
for washing machines comprising at least one control
element; at least one warning element providing the user
with information on the operative state of the machine;
atleast one heating element heating the water to be used
in the machine; at least one temperature sensor meas-
uring the temperature of heated water; at least one elec-
tronic control unitregulating the operation of the machine,
and at least one door through which items to be washed
are placed.

[0006] Said method comprises the steps of- initiating
the test process once the closing of the door and the use
of the control element in a determined order and/or com-
bination are detected by the electronic control unit;
checking if there is present a required amount of water
in the machine for the test; supplying water if the amount
thereof is not adequate; measuring again the amount of
water; terminating the test if there is not present an ad-
equate amount of water by providing a 'water failure in-
dicator’ or 'valve failure indicator’; checking the operation
of the temperature sensor in the machine by measuring
the temperature of the water in the machine if there is
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present an adequate amount of water in the machine
before or after water is supplied to the machine; termi-
nating the test by sending a failure signal to the warning
elementif no signal is supplied from the temperature sen-
sor to the electronic control unit; measuring the temper-
ature of water in the machine and storing this measured
value if a signal is received from the temperature sensor;
activating the heater in the machine throughout a prede-
termined time interval; measuring back the temperature
value of water in the machine at the end of this time in-
terval; comparing the finally-measured temperature val-
ue to an initial temperature value stored in the electronic
control unit; and inferring a failure in the operation of the
heater and/or temperature sensor if the difference be-
tween these two temperature values is lower than a pre-
determined threshold value.

[0007] According to the present invention, when a fail-
ure is detected in the machine, a warning is indicated on
the warning element of the machine so that the person
conducting the test sees the presence of a failure.

Object of Invention

[0008] The object of the presentinvention is to develop
a method for testing the heater and temperature sensor
of a washing machine.

[0009] Another object of the present invention is to de-
velop a method for detecting any heater failure and tem-
perature sensor failure in the washing machine without
having to bring the machine to a technical service.
[0010] A further object of the present invention is to
develop a method by which the operation of the heater
and temperature sensor is tested by an authorized per-
son.

Description of Figures

[0011] lllustrative embodiments of the washing ma-
chine test method according to the present invention are
illustrated in annexed figures briefly described hereun-
der.

Figure 1 is a perspective illustration of the washing
machine.

Figure 2 is a cross-sectional illustration of the wash-
ing machine.

Figure 3 is a flowchart of the test method.

[0012] The parts in said figures are individually refer-
enced as following.

washing machine (M)

temperature value (To,T4)

control element
door

warning element
heater

(1,2)
@)
(4)
®)
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(continued)

temperature sensor

initiation (10)
door locking (11)
lock check (12)
water-level check (13)
sensor check (14)
temperature storing (15)
heater activating (16)
new temperature storing  (17)
temperature comparing  (18)
water supplying (19)
water-level recheck (20)
failure sending (21)
water-failure sending (22)
lock-error sending (23)
completion (24)

Description of Invention

[0013] In electronic household appliances, one or
more components thereof may become malfunctioning,
either because of environmental conditions of the respec-
tive appliance, or due to user faults. Particularly, when
the water used in washing machines has a high limescale
content, the latter deposits on the heating element and/or
temperature sensor and causes these components to
fail. These components may also fail due to environmen-
tal factors, user faults and/or production errors. Thus, a
method is developed with the presentinvention for testing
these components.

[0014] The washing machine (M), illustrated as a
clothes washer in figures 1 and 2, comprises at least one
control element (1, 2), which controls the operation of the
machine (M) and may be in the form of at least one button
or switch; at least one warning element (4) providing the
user with information on the operative state of the ma-
chine (M); at least one heater (5), preferably in the form
of at least one resistance to heat the water to be used in
the machine (M); at least one temperature sensor (6)
measuring the temperature of heated water; at least one
electronic control unit (notillustrated in figures) regulating
the operation of the machine (M), and at least one door
(3), through which items to be washed are placed into
the machine (M). Said warning element (4) may comprise
at least one speaker alerting the respective user in an
audible manner, and/or at least one indicator (e.g. dis-
play, illuminant) warning the respective user visually.
[0015] According to the test method developed with
the present invention, first the door (3) of the machine
(M) is closed in order to test the heater (5) and temper-
ature sensor (6) of the machine and the control elements
(1, 2) are run in a predetermined order and/or combina-
tion. With this order and/or combination being detected
by at least one control unit (not illustrated in figures) on
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a software basis, the test process, with an exemplary
flowchart shown in Figure 3, is initiated (10). First, it is
checked if there is present a required amount of water
(13) in the machine (M) (13), and if this amount is inad-
equate, water is supplied to the machine (19). The water
amount in the machine (M) is measured again (20), and
if the water amount supplied is not adequate, the test is
terminated (24) by indicating a water-failure or valve-fail-
ure (22) on the warning element (4). If there is present
an adequate amount of water in the machine (M) before
or after water is supplied (19) to the machine (M), it is
checked if the temperature sensor (6) in the machine (M)
is active or not (14). For this check, the temperature sen-
sor (6) is required to measure the temperature of water
taken into the machine (M) and transmit this data to the
control unit in the form of a signal. If no signal is trans-
mitted from the temperature sensor (6) to the control unit,
a failure signal is sent to the warning element (4) and the
test is terminated (24). If a signal is received from the
temperature sensor (6), the temperature of water in the
machine (M) is measured and transmitted to the control
unit (15). The temperature value (To) sent to the control
unit is stored in the control unit. Then, the heater (5) of
the machine (M) is activated for a predetermined amount
of time (preferably between 10 to 30 minutes and spe-
cifically 15 minutes), such that the water present in the
machine (M) is heated (16). At the end of this period, the
temperature value (T4) of water in the machine (M) is
measured again (17), and this value (T,) is compared to
the initial temperature value (To) stored in the control unit
(18). Thus, it is checked if there is a failure in the heater
(5) and/or temperature sensor (6). If the difference be-
tween these two temperature values (T4-T,) is lower than
a predetermined threshold value (preferably 1-3°C, and
specifically 2°C), it is inferred that a failure exists in the
heater (5) and/or temperature sensor (6), and the test is
terminated (24) by transmitting a failure signal (21) to the
warning element (4). If said difference (T4-T;) is higher
than the threshold value, the test is completed (24).
[0016] According to a preferred embodiment of the
present invention, the door (3) of the machine (M) is au-
tomatically locked once the test process is initiated (10),
and it is checked if the lock is activated or not (12). If the
lock has achieved its activated state, it is switched to the
step of measuring the water level in the machine (13),
whereas if the lock is not activated, the test is terminated
(24) by providing a lock error indication (23).

[0017] According to an alternative embodiment of the
presentinvention, the test process is conducted remotely
via a network. In this embodiment, the test results are
transmitted to the person conducting the test via the net-
work.

[0018] In terms of the present invention, the control
elements are to be used in a determined order and/or
combination to have the machine (M) switched to the test
mode. This, in turn, makes sure that the test process is
conducted at places and times only, which the authorized
persons determine. Thus, it is both ensured to test the
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machine (M) in situ (e.g. at home), and to prevent the
machine (M) from being switched to the test mode by
unauthorized persons.

Claims

A test method for a washing machine (M) comprising
atleast one control element (1, 2); at least one warn-
ing element (4) providing a user with information on
the operative state of the machine; at least one heat-
ing element (5) heating the water to be used in the
machine; at least one temperature sensor (6) meas-
uring the temperature of heated water; at least one
electronic control unit regulating the operation of the
machine, and at least one door (3) through which
items to be washed are placed, the method being
characterized by comprising the steps of

- initiating the test process (10), once the closing
of the door (3) and the use of the control element
(1, 2) in a determined order and/or combination
are detected by the electronic control unit;

- checking if there is present a required amount
of water (13) in the machine (M) for test purpos-
es;

- supplying water (19) to the machine (M) if the
amount thereof is not adequate;

- measuring again the amount of water (20) in
the machine (M);

- terminating the test (24) if there isn’t present
an adequate amount of water in the machine
(M) by providing a 'water failure’ or a ’valve fail-
ure’ indication (22) on the warning element (4);
- checking the operation of the temperature sen-
sor (6) (14) in the machine (M) by measuring the
temperature of water in the machine (M) if there
is present an adequate amount of water in the
machine (M) before or after water is supplied
(19) to the machine (M);

- terminating the test (24) by sending a failure
signal (21) to the warning element (4) if no signal
is supplied from the temperature sensor (6) to
said electronic control unit;

- measuring the temperature of water in the ma-
chine (M) and storing this measured value (To)
(15) if a signal is received from the temperature
sensor (6);

- activating the heater (5) (16) of the machine
(M) throughout a predetermined time interval;

- measuring again the temperature value (T4) of
water (17) in the machine (M) at the end of this
time interval;

- comparing the finally-measured temperature
value (T,) to the initial temperature value (To)
(18) stored in the electronic control unit; and

- inferring a failure in the operation of the heater
(5) and/or temperature sensor (6) if the differ-
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10.

ence between these two temperature values
(T4-T) is lower than a predetermined threshold
value.

The method according to Claim 1, characterized in
that the predetermined time interval is between 10
to 20 minutes.

The method according to Claim 2, characterized in
that the predetermined time interval is 15 minutes.

The method according to Claim 1, characterized by
comprising the step of sending a failure signal to the
warning element (4) (21) if the difference between
the temperature values (T4-Ty) in the step of com-
paring the temperature values (18) is lower than the
threshold value, and the step of terminating the test
(24).

The method according to Claim 1, characterized by
comprising the step of completing the test process
(24)ifthe difference between the temperature values
(T4-Ty) in the step of comparing the temperature val-
ues (18) is higher than the threshold value.

The method according to Claim 1, characterized in
that the predetermined threshold value is between
1°C to 3°C.

The method according to Claim 6, characterized in
that the predetermined threshold value is 2°C.

The method according to Claim 1, characterized by
further comprising the step of checking the lock (12)
of the machine (M) door (3) once it (12) is locked
(11) following the step of initiating the test process
(10).

The method according to any of the preceding
claims, characterized in that the test process is in-
itiated via a remote control method.

The method according to Claim 9, characterized in
that the test results are transmitted via a network.
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