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Figure 1

(57) Abstract: The present invention relates to a washing machine (1) that

comprises a door (3), a door lock (4) allowing the door (3) to be opened at
the end of the washing process, a switch (5) activating the door lock (4) by
T energizing it at the start of the washing program, and cutting off the energy at

" the end of the washing program, a microprocessor (6) that regulates func-

tioning of the switch (5) and a display (7) controlled by the microprocessor
(6), remaining in the passive state during the washing program, at the end of

the washing program, warning the user by blinking in the time (T) starting
from the moment energy of the door lock (4) is cut off by the switch (5) until
the door lock (4) allows the door (3) to be opened.
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Description

[0001]

[0002]

A WASHING MACHINE COMPRISING A DOOR LOCK DISPLAY

The present invention relates to a washing machine comprising a door
lock providing the door to be kept locked during the washing process and
a display that warns the user in the open or closed positions of the door
lock.

In terms of user safety, the door of the washing machine is automatically
locked by a safety mechanism during the washing process. The energy
holding the door lock locked is cut off at the end of the washing process
after the drum wherein the laundry is placed stops rotating. In door locks,
generally bimetal type mechanisms that change shape by heat are used,
and the door lock does not become openable at the moment the energy
thereof is cut off, a certain cooling time duration has to pass for the bimetal
mechanism to open the lock. In known embodiments, the LEDs, the icons
disposed on the screen and similar displays inform the user about the
state of the door lock. For example, when a LED is used for showing the
state of the door lock, the LED is turned off when the door is locked, and
turned on when not locked, and the LED flashes on and off in the cooling
period when the energy of the door lock is cut off at the end of the washing
process but the door is not yet allowed to be opened. The blinking duration
of the LED depends on the temperature of the environment wherein the
washing machine operates and the temperature level of the selected
washing program. The opening duration of the door lock increases and
decreases in direct proportion with the temperature of the environment. As
the temperature of the environment increases, the door lock opens later
and as the temperature of the environment decreases the door lock opens
sooner. For example, if the temperature of the environment wherein the
washing machine is used is 25 C, then the duration for the door lock to
open lasts for 1.5 to 2 minutes. If the temperature of the environment is
high, opening of the door lock can sometimes last more than normal, the
LED blinks continuously during this time and the user estimates that the
door will be opened in a short while however waits more than his/her

estimate.
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[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

In the state of the art Korean Patent Applications no KR20030065111 and
KR20030065112, washing machines are explained, that comprise LEDs
which blink when the temporary stop button is pushed during the washing
process, thus informing the user that the door opening time is soon.

The aim of the present invention is the realization of a washing machine
comprising a door lock display that provides the user to estimate the
duration wherein the door can be opened at the end of the washing
process.

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 a LED that flashes on and off from the moment the energy of
the door lock is cut off by the triac at the end of the washing process until
the door lock cools down and allows the door to be opened and that
flashes on and off more quickly as the time nears for the door lock to be
opened by the blinking frequency increasing or a display like an icon
disposed on the screen of the control panel.

In the washing machine, at the end of the washing program, the energy of
the door lock is cut off by the triac which is controlled by the
microprocessor and the display blinks in a certain period and frequency,
the display, its period getting shorter and the frequency increasing, blinks
more quickly than at the start as the door lock cools down and the time the
door can open nears. Thus, the user approximately estimates the time the
door can open by looking at the blinking speed of the display.

In an embodiment of the present invention, the blinking frequency or
speed of the LED, increases gradually during the cooling time of the door
lock.

In another embodiment of the present invention, the blinking frequency or
speed of the LED increases continuously during the cooling time of the
door lock.

The gradual or continuous increase in the blinking speed of the display,
informing the user the state of the door lock, is provided by making a small
change in the software in the microprocessor, elements like heat sensor

and the like that increase costs are not used.
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[0010]

[0011]
[0012]
[0013]

[0014]

[0015]

[0016]

The washing machine realized in order to attain the aim of the present
invention is illustrated in the attached figures, where:

Figure 1 —is the perspective view of a washing machine.

Figure 2 - is the schematic view of a door lock control circuit.

Figure 3 - is the diagram showing change with respect to time in periods
of blinking of a door lock display in an embodiment of the present
invention.

Figure 4 - is the diagram showing change with respect to time in periods
of blinking of a door lock display in another embodiment of the present
invention.

The elements illustrated in the figures are numbered as follows:
Washing machine

Motor

Door

Door lock

Switch

Microprocessor

NS gk w0 b=

Display

The washing machine (1) comprises a motor (2) rotating the drum wherein
the laundry is placed, a door (3) providing access of the user into the
drum, a door lock (4) locked during the washing process, preventing the
door (3) from opening and keeping the door (3) locked during the washing
process and allowing the door (3) to open at the end of the washing
process, having for example bimetal mechanism (not shown in the figures)
that moves with respect to temperature, a switch (5), for example a triac,
activating the door lock (4) by energizing it at the start of the washing
program, providing the door (3) to be kept locked and cutting off the
energy of the door lock (4) at the end of the washing program, after the
motor (2) stops rotating due to inertia effect, a microprocessor (6) that
regulates functioning of the switch (5) depending on the state of the
washing process and a display (7) controlled by the microprocessor (6),
remaining in the passive (off) state during the washing program, and at the

end of the washing program that blinks in the time (T) starting from the
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[0017]

[0018]

[0019]

[0020]

moment energy of the door lock (4) is cut off by the switch (5) until the
door lock (4) allows the door (3) to be opened (from now on will be
referred to as “door lock (4) opening time” or door lock (4) cooling time” or
shortly “time”) and that warns the user by being continuously in the open
(on) state starting from opening of the door lock (4) until the door (3) is
opened by the user.

The washing machine (1) of the present invention, comprises the display
(7), the frequency of which increases by the blinking periods (P) getting
shorter from the moment the energy of the door lock (4) is cut off during
the opening time (T) of the door lock (4), thus blinking more quickly than
the start of the time (T), towards the end of the time (T) as nearing the
moment the door (3) can be opened by the user.

In the washing machine (1), the bimetal mechanism disposed in the door
lock (4) starts cooling down at the end of the washing program, after the
energy of the door lock (4) is cut off by means of the switch (5)
commanded by the microprocessor (6). The door (3) is kept locked, not
allowed to be opened by the user, as long as the cooling down of the
bimetal mechanism disposed in the door lock (4) is not completed. Starting
from the moment the energy of the door lock (4) is cut off by the switch (5),
the display (7) starts blinking with a certain period and as the cooling time
(T) of the door lock (4) progresses and gets closer to the moment the door
(3) can be opened, the display (7) blinks more quickly and the user can
estimate when the door (3) can be opened.

In an embodiment of the present invention, the estimated opening time (T)
of the door lock (4) is divided into two or more phases (T1, T2, T3, ...) and
prerecorded in the memory of the microprocessor (6) by the producer, the
blinking periods (P) of the display (7) gradually decrease in each phase
(T2, T3, ...) following the first phase (T1), the blinking frequency increases,
in other words, the display (7) blinks more quickly with respect to the
previous phase in each phase (T2, T3, ...) following the first phase (T1)
(Figure 3).

In a version of this embodiment, the estimated opening time (T) of the door
lock (4) is divided into three phases (T1, T2, T3) and in the first phase (T1)



WO 2012/084469 PCT/EP2011/071733

[0021]

[0022]

[0023]

the display (7) is tumed on for 1 second and turned off for 1 second in
approximately 2 seconds of blinking periods (P), in the second phase (T2)
is turned on for 0.5 seconds and turned off for 0.5 seconds in
approximately 1 second of blinking periods (P), and in the third phase (T3)
is turned on for 0.3 seconds and turned off for 0.3 in approximately 0.6
seconds of blinking periods (P). In this embodiment, the first phase (T1)
lasts for approximately 40 seconds wherein the display (7) blinks in
approximately 2 second periods (P), the second phase (T2) lasts for
approximately 40 seconds wherein it blinks in approximately 1 second
periods (P) and the third phase (T3) wherein it blinks in approximately 0.6
second periods (P) lasts from the end of the second phase (T2) until the
door lock (4) opens. In the washing machine (1), if for example the
estimated cooling time (T) of the door lock (4) is approximately 1.5 minutes
and the first phase (T1) is 40 seconds, the second phase (T2) is 40
seconds, then the third phase (T3) with 0.6 second periods (P) lasts
approximately for 10 seconds. Similarly, if the estimated cooling time (T) of
the door lock (4) is approximately 2 minutes, the third phase (T3) with 0.6
second periods (P) lasts approximately for 40 seconds.

How long the phases (T1, T2, T3, ...) last that divide the estimated door
lock (4) opening time (T) and the blinking periods (P) of the display (7) in
these phases (T1, T2, T3, ...) is determined according to environment
temperature conditions in the country wherein the washing machine (1) is
used and recorded in the memory of the microprocessor (6) by the
producer.

In an embodiment of the present invention, the blinking periods (P) of the
display (7) continuously decrease during the opening time (T) of the door
lock (4), from the start of the time (T) to the end and the blinking frequency
increases continuously (Figure 4). In this embodiment, each blinking
period (P) of the display (7) during the estimated door lock (4) opening
time (T) is shorter than the previous period (P), the blinking speed of the
display (7) increases regularly during the said time (T).

In an embodiment of the present invention, the display (7) is a LED (Light

Emitting Diode) disposed on the control panel (Figure 1).
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[0024] In another embodiment of the present invention, the display (7) is an icon
disposed on the control panel.

[0025] In the washing machine (1) of the present invention, the increase in
blinking speed of the display (7), showing the state of the door lock (4), is
realized by only interfering with the software, additional elements like the
heat sensor are not used, the user estimates approximately when the door
lock (4) will be opened by looking at the blinking speed of the display (7)
after the washing program ends.

[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.
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Claims

1.

A washing machine (1) that comprises a door (3) providing access to the drum
wherein the laundry is placed, a door lock (4) providing the door (3) to be kept
locked during the washing process and allowing the door (3) to open at the end
of the washing process, a switch (5) providing the door lock (4) to be energized
at the start of the washing program, and cutting off the energy thereof at the
end of the washing program, a microprocessor (6) that regulates functioning of
the switch (5) and a display (7) controlled by the microprocessor (6), remaining
in the passive state during the washing program and at the end of the washing
program, blinking in the time (T) starting from the moment energy of the door
lock (4) is cut off until the door (3) is allowed to be opened, characterized by
the display (7), the frequency of which increases by the blinking periods (P)
getting shorter from the moment the energy of the door lock (4) is cut off during
the opening time (T) of the door lock (4), and blinking more quickly towards the
end of the time (T).

A washing machine (1) as in Claim 1, characterized by the microprocessor (6)
wherein the estimated opening time (T) of the door lock (4) is divided into two
or more phases (T1, T2, T3, ...) and prerecorded in its memory and the display
(7) the blinking frequency of which increases by blinking periods (P) gradually
decreasing in each phase (T2, T3, ...) following the first phase (T1).

A washing machine (1) as in Claim 1, characterized by the display (7), the
frequency of which increases by the blinking periods (P) continuously
decreasing from the start of the time (T) to the end during the opening time (T)
of the door lock (4).

A washing machine (1) as in any one of the above Claims, characterized by
the display (7) which is a LED.

A washing machine (1) as in any one of the above Claims, characterized by

the display (7) which is an icon situated on the control panel screen.
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