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(54) WASHING MACHINE

(57) A washing machine capable of executing until a
preset ending time a preset operation ending a washing
and focusing on a good condition of washed items such
as clothes and a cleaning power; the washing machine
(1) comprises a washing machine body (2), a washing
drum (4) and an electric motor (61) and is capable of
executing until a preset ending time the preset operation
ending multiple processes for washing clothes; the wash-
ing machine (1) further comprises a time acquiring device
(27) and a control device (7); before a washing process
(SP2) is started, the time acquiring device (27) acquires
a remaining time until an target ending time set on the
basis of the preset ending time; according to the remain-
ing time acquired by the time acquiring device (27), the
control device (7) determines whether to execute each
of plural processes under a normal preset mode or a
special preset mode; the normal preset mode comprises
adjusting an average rotation speed of the electric motor
(61) to a prescribed value and executing each of the proc-
esses in a prescribed time; compared to the normal pre-
set mode, the special preset mode comprises setting a
smaller average rotation speed of the electric motor (61)
and executing the mode with a longer execution time.
The washing machine realizes a preset operation for re-
ducing damage and wrinkling of washed items with a
simple control A washing machine capable of executing
until a preset ending time a preset operation ending a

washing and focusing on a good condition of washed
items such as clothes and a cleaning power; the washing
machine (1) comprises a washing machine body (2), a
washing drum (4) and an electric motor (61) and is ca-
pable of executing until a preset ending time the preset
operation ending multiple processes for washing clothes;
the washing machine (1) further comprises a time acquir-
ing device (27) and a control device (7); before a washing
process (SP2) is started, the time acquiring device (27)
acquires a remaining time until an target ending time set
on the basis of the preset ending time; according to the
remaining time acquired by the time acquiring device
(27), the control device (7) determines whether to exe-
cute each of plural processes under a normal preset
mode or a special preset mode; the normal preset mode
comprises adjusting an average rotation speed of the
electric motor (61) to a prescribed value and executing
each of the processes in a prescribed time; compared to
the normal preset mode, the special preset mode com-
prises setting a smaller average rotation speed of the
electric motor (61) and executing the mode with a longer
execution time. The washing machine realizes a preset
operation for reducing damage and wrinkling of washed
items with a simple control.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a washing ma-
chine which can perform a reservation operation for the
ending washing and paying attention to intact conditions
and cleaning power for washings such as clothes until a
reservation end time.

BACKGROUND

[0002] In the past, a known washing machine includes:
a washing machine body; a washing drum arranged in-
side the washing machine body; and a motor for supply-
ing driving force for rotating washings such as clothes
contained in the washing drum and capable of automat-
ically ending a reservation operation for multiple proc-
esses (such as a washing process, a rinsing process and
a dewatering process) for washing the washings until a
reservation end time inputted by a user. In a patent liter-
ature 1, such a washing machine capable of performing
the reservation operation is disclosed. The washing ma-
chine disclosed in the patent literature 1 does not start a
washing operation immediately even if a reservation op-
eration start key is operated, but actually starts the wash-
ing operation after a reservation waiting time since the
reservation operation start key is operated.

Current Technical Literature

Patent Literature

[0003] Patent Literature 1: Japanese Laid-Open Pat-
ent Publication No. 2004-65408

Problems to be solved in invention

[0004] However, a conventional washing machine
tends to focus on shortening an operation time, such as
increasing a rotation speed of the motor, increasing the
rotation speed of the washings in the washing drum and
improving cleaning power per unit time, in ordinary wash-
ing operation rather than the reservation operation. But,
the washings are easy to be damaged and wrinkled in
the case of increasing the rotation speed in this way, and
intact conditions of the washings may be sacrificed to
some extent to ensure the shortening of the operation
time and the cleaning power.
[0005] On the other hand, the washing machine having
a reservation operation function described above usually
performs the ordinary washing operation and the reser-
vation operation in substantially same conditions, be-
sides starting the washing operation after the reservation
waiting time. Therefore, the washing machine disclosed
in the patent literature 1 has a space for improvement in
an aspect of considering that the operation times (exe-
cution times) of various processes and the rotation

speeds of the motor in various processes during the or-
dinary washing operation and the reservation operation
are substantially the same and in an aspect of consider-
ing that the intact conditions of the washings also are
sacrificed in the case of the reservation operation regard-
less of the shortening of the operation time.

SUMMARY

[0006] The purpose of the present invention is to pro-
vide a washing machine which can perform a reservation
operation for ending washing and paying attention to in-
tact conditions and cleaning power for washings such as
clothes until a reservation end time.

Solutions for solving problems

[0007] In order to achieve the purpose, the present in-
vention adopts the following solution.
[0008] Namely, the washing machine of the present
invention includes: a washing machine body having an
input portion capable of arbitrarily inputting a reservation
end time of a washing; a washing drum arranged inside
the washing machine body; and a motor for supplying
driving force for rotating washings contained in the wash-
ing drum and capable of performing a reservation oper-
ation for ending multiple processes of washing the wash-
ings until the reservation end time. The washing machine
includes: a time acquisition unit for acquiring a remaining
time until a target end time set based on the reservation
end time before starting an initial process of the multiple
processes; and a mode determination unit for determin-
ing to perform each of the multiple processes in an ordi-
nary reservation mode or a special reservation mode on
the basis of the remaining time acquired by the time ac-
quisition unit, where the ordinary reservation mode refers
to a mode for setting an average rotation speed of the
motor as a specified value and performing each of the
multiple processes at a specified execution time; and the
special reservation mode refers to a mode for setting an
average rotation speed of the motor to be lower than that
in the ordinary reservation mode and setting the execu-
tion time to be longer than that in the ordinary reservation
mode.
[0009] Specifically, the present invention preferably
adopts the following solution: the multiple processes in-
clude a washing process, a rinsing process and a dewa-
tering process; and the mode determination unit deter-
mines to perform all the processes in the special reser-
vation mode when judging that the remaining time ac-
quired by the time acquisition unit is greater than a time
required for performing the washing process, the rinsing
process and the dewatering process in the special res-
ervation mode, and the mode determination unit deter-
mines to perform all the processes in the ordinary reser-
vation mode when judging that the remaining time ac-
quired by the time acquisition unit is not greater than the
time required for performing the washing process, the
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rinsing process and the dewatering process in the special
reservation mode.
[0010] Alternatively, the present invention preferably
adopts the following solution: the multiple processes in-
clude the washing process, the rinsing process and the
dewatering process; and the mode determination unit de-
termines to perform all the processes in the special res-
ervation mode when judging that the remaining time ac-
quired by the time acquisition unit is greater than the time
required for performing the washing process, the rinsing
process and the dewatering process in the special res-
ervation mode, and the mode determination unit deter-
mines to perform only portion of the processes in the
special reservation mode when judging that the remain-
ing time is not greater than the time required for perform-
ing all the processes in the special reservation mode and
judging that the remaining time is greater than the time
required for performing portion of the multiple processes
in the special reservation mode and performing the other
processes in the ordinary reservation mode.
[0011] Alternatively, the present invention preferably
adopts the following solution: the multiple processes in-
clude the washing process, the rinsing process and the
dewatering process; the time acquisition unit also ac-
quires the remaining time until the target end time before
the start of the rinsing process and before the start of the
dewatering process respectively, except in the initial
process, i.e., before the start of the washing process; and
the mode determination unit determines to perform the
next process in the ordinary reservation mode or the spe-
cial reservation mode based on the remaining time when
the time acquisition unit acquires the remaining time.
[0012] In addition, the present invention preferably
adopts the following solution: the time at which the res-
ervation end time inputted by the input portion is ad-
vanced by the specified time is set as the target end time.

Effects of invention

[0013] According to the present invention described
above, the time acquisition unit acquires the remaining
time until the target end time before the start of the initial
process when the reservation end time is inputted by the
input portion of the washing machine body and the res-
ervation operation is performed. The mode determination
unit can determine to perform various processes in the
ordinary reservation mode or the special reservation
mode based on the remaining time. In the special reser-
vation mode, since the average rotation speed of the mo-
tor is lower than that in the ordinary reservation mode,
the rotation speed of the washings in the washing drum
is decreased to reduce damages and winkles of the
washings. Then, since the execution time in the special
reservation mode is longer than that in the ordinary res-
ervation mode, the rotation speed of the washings in the
washing drum is decreased to make up for the reduced
cleaning power, rinsing power and dewatering power per
unit time. Thus, the washing machine of the present in-

vention can perform the special reservation mode until
the reservation end time when the time during a period
until the target end time set based on the reservation end
time is sufficient, and can end the washing and perform
the reservation operation for paying attention to intact
conditions of the washings such as clothes and the clean-
ing power until the reservation end time.
[0014] Specifically, the washing machine of the
present invention performs all the processes in the spe-
cial reservation mode when judging that the remaining
time is greater than the time required for performing all
the processes in the special reservation mode, and oth-
erwise, the washing machine of the present invention
performs all the processes in the ordinary reservation
mode. According to the present invention, the washing
machine can end the washing and realize the reservation
operation for reducing the damages and winkles of the
washings through simple control until the target end time.
[0015] Alternatively, the washing machine of the
present invention determines to perform portion of the
processes in the special reservation mode when judging
that the remaining time is greater than the time required
for performing only portion of the processes in the special
reservation mode. According to the present invention,
when the time is not sufficient to perform all the processes
in the special reservation mode, only portion of the proc-
esses can be performed in the special reservation mode
to increase an opportunity of performing the reservation
operation capable of reducing the damages and winkles
of the washings.
[0016] Alternatively, the washing machine of the
present invention may determine to perform the ordinary
reservation mode or the special reservation mode when
the remaining time is acquired at every time. According
to the present invention, the washing machine can re-
evaluate to perform the ordinary reservation mode or the
special reservation mode before the start of each proc-
ess, so the washing can be ended until the reservation
end time even if unconventional actions and the like need
to be performed and time loss is generated.
[0017] In addition, according to the present invention,
the time at which the reservation end time inputted by
the input portion is advanced by the specified time is set
as the target end time, so the specified time can make
up for the loss, and the washing can be ended in the
period until the reservation end time even if the uncon-
ventional actions and the like are needed to be performed
and the time loss is generated. In addition, the specified
time can be set as, for example, about 15 minutes to
make up for the time loss and to avoid generating bad
smell since the washed washings are placed in the wash-
ing drum.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

Fig. 1 is a perspective view illustrating an appear-
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ance of a washing machine of a first embodiment of
the present invention.
Fig. 2 is a longitudinal section view illustrating a gen-
eral structure of the washing machine.
Fig. 3 is a block diagram illustrating an electrical
structure of the washing machine.
Fig. 4 is a flow chart illustrating a flow of reservation
operation processes of the washing machine.
Fig. 5 is a flow chart illustrating a flow of judging a
reservation mode in reservation operation process-
es.
Fig. 6 is a flow chart illustrating a flow of a washing
process in reservation operation processes.
Fig. 7 is a flow chart illustrating a flow of an interme-
diate dewatering process in reservation operation
processes.
Fig. 8 is a flow chart illustrating a flow of a rinsing
process in reservation operation processes.
Fig. 9 is a flow chart illustrating a flow of a final de-
watering process in reservation operation process-
es.
Fig. 10 is a flow chart illustrating a flow for judging a
reservation mode of a washing machine according
to a second embodiment of the present invention.
Fig. 11 is a flow chart illustrating a flow of reservation
operation processes of a washing machine accord-
ing to a third embodiment of the present invention.
Fig. 12 is a flow chart illustrating a flow of a washing
process in reservation operation processes.
Fig. 13 is a flow chart illustrating a flow of an inter-
mediate dewatering process in reservation operation
processes.
Fig. 14 is a flow chart illustrating a flow of a rinsing
process in reservation operation processes.
Fig. 15 is a flow chart illustrating a flow of a final
dewatering process in reservation operation proc-
esses.

A list of reference numerals

[0019]

1: washing machine; 2: washing machine body; 4:
washing drum; 61: motor;

7: mode determination unit (control portion); 27: time
acquisition unit (time acquisition portion);

SP2 and SP2a: washing process; SP4 and SP4a:
rinsing process;

SP3 and SP3a: dewatering process (intermediate
dewatering process);

SP5 and SP5a: dewatering process (final dewater-
ing process).

DETAILED DESCRIPTION

[0020] Hereinafter, embodiments of the present inven-
tion are described with reference to drawings.

<First embodiment>

[0021] Fig. 1 is a perspective view illustrating an ap-
pearance of a vertical washing machine (hereinafter re-
ferred to as "washing machine") 1 according to a first
embodiment of the present invention. In addition, Fig. 2
is a longitudinal section view illustrating a general struc-
ture of the washing machine 1 of the first embodiment.
[0022] The washing machine 1 of the present embod-
iment includes a washing machine body 2, an outer drum
3, a washing drum 4, an impeller 5, a driving unit 6 and
a control portion 7 (referring to Fig. 3). Such washing
machine 1 can perform a reservation operation (reser-
vation washing) for ending multiple processes of washing
clothes, such as a washing process, an intermediate de-
watering process, a rinsing process and a final dewater-
ing process, until a reservation end time inputted by an
input portion 23.
[0023] The washing machine body 2 is a substantially
rectangular shape, its upper surface 20 includes: an
opening 21 for putting into and taking out the clothes as
the washings from the washing drum 4; and an retract-
able cover 22 capable of opening and closing the opening
21, wherein the clothes can be put into and taken out
from the washing drum 4 via the opening when the re-
tractable cover 22 is opened. In addition, the upper sur-
face 20 of the washing machine body 2 is provided with
a reservation operation process button, a time setting
button, an operation starting button and the like and also
provided with an input portion 23 (referring to Fig. 1)
which is capable of arbitrarily inputting the washing proc-
ess, the reservation end time of washing and the like.
[0024] The outer drum 3 shown in Fig. 2 is arranged
inside the washing machine body 2 and is a bottomed
cylindrical member capable of storing water.
[0025] The washing drum 4 is a bottomed cylindrical
member configured coaxially with the outer drum 3 and
inside the outer drum 3 and rotatably supported by the
outer drum 3. The washing drum 4 has a diameter smaller
than that of the outer drum 3, has a plurality of holes (not
shown) on its wall, and also functions as a dewatering
drum. A water flow is generated through the holes (not
shown) in the washing process and the rinsing process.
The water flows out of a drain outlet (not shown) arranged
in the outer drum 3 through the holes in the intermediate
dewatering process and the final dewatering process.
[0026] The impeller (a stirring wing) 5 is rotatably ar-
ranged in the center of a bottom 41 of the washing drum
4, to stir the water stored in the outer drum 3 to generate
the water flow. The faster the rotation speed of the im-
peller 5 is, the greater a water flow value is. In addition,
the greater the proportion of a rotation time of the impeller
5 relative to the execution time of each process described
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later is, the greater the water flow value is.
[0027] The driving unit 6 includes a motor 61 and a
clutch 62. The motor 61 enables the washing drum 4 and
the impeller 5 to rotate to supply driving force for rotating
the clothes contained in the washing drum 4.
[0028] Specifically, the motor 61 enables a driving
shaft 63 protruding toward the bottom 41 of the washing
drum 4 to rotate, so that the washing drum 4 rotates. In
addition, a rotating force generated by the motor 61 also
supplies the driving force to the impeller 5 by switching
the clutch 62 so that the impeller 5 rotates. Thus, in mul-
tiple processes of washing the clothes of the washing
machine 1, only the impeller 5 mainly rotate in the wash-
ing process and the rinsing process, and the washing
drum 4 and the impeller 5 integrally rotate at high speed
in the intermediate dewatering process and the final de-
watering process.
[0029] Fig. 3 is a block diagram illustrating an electrical
structure of the washing machine 1 of the present em-
bodiment. Actions of the washing machine 1 are control-
led by a control portion 7 including a microcomputer. The
control portion 7 includes an ROM 71 and an RAM 72,
and performs a program stored in the ROM 71 by the
microcomputer, thereby performing a reserved operation
action. Data (such as the reservation end time inputted
by the input portion 23) and the like used when the pro-
gram is performedare temporarily stored in the RAM 72.
[0030] Besides the motor 61 and the clutch 62, the con-
trol portion 7 is connected with a water supply valve 24
for supplying the water to the outer drum 3 and a drain
valve 25 for draining the water in the outer drum 3 which
are as a control object. It should be noted that the water
supply valve 24 and the drain valve 25 are not shown in
Fig. 2.
[0031] In addition, besides the signals from the input
portion 23, the control portion 7 also is inputted the sig-
nals from a load capacity sensor 26, a time acquisition
portion 27 as the time acquisition unit, a timer 28, a water
level sensor 29 and the like.
[0032] The load capacity sensor 26 detects a weight
and the like of the clothes contained in the washing drum
4. The control portion 7 can judge (solve) a load capacity
corresponding to the quantity of the clothes based on a
detection result of the load capacity sensor 26. The con-
trol portion 7 employs the load capacity to adjust the ro-
tation speed, the execution time and other data of the
motor 61 extracted from the ROM 71, or reads out a value
corresponding to the load capacity from a table prestored
in the ROM 71. In the same mode, the more the quantity
of the clothes is, the more the quantity of the water sup-
plied to the outer drum 3 is, then the longer the washing
time is set. It should be noted that the load capacity can
also be judged based on the quantity of the water inputted
from the input portion 23. In addition, the load capacity
can be adjusted by multiplying the data extracted from
the ROM 71 and a load factor.
[0033] The time acquisition portion 27 acquires the re-
maining time until a target end time set by the control

portion 7 based on the reservation end time inputted by
the input portion 23 when a reservation operation process
is selected. The target end time is set as a time at which
the reservation end time is advanced by a specified time.
The specified time is preferably 30 minutes, more pref-
erably about 15 minutes. When such target end time is
set, even if it is necessary to perform unconventional ac-
tions, such as a situation of performing a water injection
action for loosening the clothes biased in the washing
drum 4 in the dewatering process and the like and gen-
erating time loss, the loss can be made up and the wash-
ing can be ended in the period until the reservation end
time. In addition, the specified time can be set, for exam-
ple, to be less than 30 minutes to make up for the time
loss and to avoid generating bad smell since the clothes
after the reservation operation are placed in the washing
drum 4. In the present embodiment, the time acquisition
portion 27 acquires the remaining time in the initial proc-
ess, i.e., before the start of the washing process, in the
multiple processes of washing the clothes.
[0034] The timer 28 acquires an elapsed time from the
start in each process. The water level sensor 29 detects
the quantity of the water in the outer drum 3.
[0035] Such washing machine 1 of the present embod-
iment can perform an ordinary reservation mode for set-
ting an average rotation speed of the motor 61 as a spec-
ified value and being performed within a specified exe-
cution time, or a special reservation mode for setting the
average rotation speed of the motor 61 to be smaller than
that in the ordinary reservation mode and setting the ex-
ecution time to be longer than that in the ordinary reser-
vation mode when the reservation operation processes
are selected. The control portion 7 determines to perform
each process in the ordinary reservation mode or the
special reservation mode based on the remaining time
acquired by the time acquisition portion 27. Namely, the
control portion 27 also functions as the mode determina-
tion unit.
[0036] Herein, the average rotation speed of the motor
61 refers to the average rotation speed of the motor 61
at the time of performing each process, and is defined
based on each process. In the present embodiment, the
average rotation speed of the motor 61 is adjusted by for
example, a frequency conversion control way and by
changing the rotation speed of the motor 61 according
to the rotation speed of the motor 61 extracted from the
ROM 71.
[0037] Cleaning which pays attention to the operation
time is shortened exists in the ordinary washing process
of non-reservation operation processes, but in the res-
ervation operation processes, even if the operation time
gets longer, the washing can be ended by the reservation
end time. In the special reservation mode, the average
rotation speed of the motor 61 is lower than that in the
ordinary reservation mode, so the rotation speed of the
washings in the washing drum 4 can be reduced, and
the damages and winkles of the clothes can be reduced.
And further, compared with the ordinary reservation
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mode, since the execution time in the special reservation
mode is longer, the cleaning power, rinsing power and
dewatering power per unit time reduced due to the de-
creased rotation speed of the clothes in the washing drum
4 can be made up. Therefore, the washing machine 1 of
the present embodiment can perform the special reser-
vation mode and can perform the reservation operation
for ending washing and paying attention to intact condi-
tions and the cleaning power for the clothes until the res-
ervation end time when the time in the period until the
target end time set based on the reservation end time is
sufficient.
[0038] The ROM 71 prestores the rotation speed and
the execution time (a washing time, an intermediate de-
watering time, a rinsing time and a final dewatering time)
of the motor 61 in the ordinary reservation mode, and the
rotation speed and the execution time (the washing time,
the intermediate dewatering time, the rinsing time and
the final dewatering time) of the motor 61 in the special
reservation mode and the like.
[0039] Specifically, for the washing time, the ROM 71
stores an ordinary washing time applicable to the ordi-
nary reservation mode and a special reservation washing
time applicable to the special reservation mode respec-
tively. In addition, for a water flow value, the ROM 71
stores an ordinary water flow value applicable to the or-
dinary reservation mode and a special reservation mode
water flow value applicable to the special reservation
mode respectively. The water flow value is adjusted by
adjusting the rotation speed of the motor. The special
reservation mode water flow value is set to be smaller
than the ordinary water flow value. Furthermore, the wa-
ter flow value can also be adjusted by adjusting the pro-
portion of the rotation time of the impeller 5 relative to
the execution time of each process.
[0040] In addition, for the intermediate dewatering
time, the ROM 71 stores an ordinary intermediate dewa-
tering time applicable to the ordinary reservation mode
and a special reservation intermediate dewatering time
applicable to the special reservation mode respectively.
Furthermore, for the rotation speed of the motor, the ROM
71 stores an ordinary rotation speed applicable to the
ordinary reservation mode and a special reservation
mode rotation speed applicable to the respectively. The
special reservation mode rotation speed is set as a value
smaller than the ordinary rotation speed.
[0041] In addition, for the rinsing time, the ROM 71
stores an ordinary rinsing time applicable to the ordinary
reservation mode and a special reservation rinsing time
applicable to the special reservation mode respectively.
Furthermore, when the water values in the washing proc-
ess and the rinsing process of the same mode are differ-
ent, for the water flow value used in the rinsing process,
the ROM 71 stores an ordinary water flow value applica-
ble to the ordinary reservation mode and a special res-
ervation mode water flow value applicable to the special
reservation mode respectively.
[0042] Further, for the final dewatering time, the ROM

71 stores an ordinary final dewatering time applicable to
the ordinary reservation mode and a special reservation
final dewatering time applicable to the special reservation
mode respectively. In addition, when the rotation speeds
of the motor in the intermediate dewatering process and
the final dewatering process of the same mode are dif-
ferent, for the rotation speed of the motor used in the final
dewatering process, the ROM 71 stores an ordinary ro-
tation speed applicable to the ordinary reservation mode
and a special reservation mode rotation speed applicable
to the special reservation mode respectively.
[0043] Herein, Fig. 4 to Fig. 9 illustrates various flows
of situations of performing the reservation operation. Fig.
4 is a flow chart illustrating a flow of situations of washing
in reservation operation processes. Fig. 5 is a flow chart
illustrating a flow of judging SP1 based on a reservation
mode in the reservation operation processes. Fig. 6 is a
flow chart illustrating a flow of the washing process SP2
in the reservation operation processes. Fig. 7 is a flow
chart illustrating a flow of the intermediate dewatering
process SP3 in the reservation operation processes. Fig.
8 is a flow chart illustrating a flow of the rinsing process
SP4 in the reservation operation processes. Fig. 9 is a
flow chart illustrating a flow of the final dewatering proc-
ess SP5 in the reservation operation processes.
[0044] Firstly, an outline of the flow of situations of the
washing in the reservation operation processes is illus-
trated with reference to Fig. 4.

<Step SP1>

[0045] In step SP1, the control portion 7 judges (deter-
mines) to perform various processes in the ordinary res-
ervation mode or the special reservation mode.

<Step SP2>

[0046] In step SP2, the control portion 7 performs the
washing process.

<Step SP3>

[0047] In step SP3, the control portion 7 performs the
intermediate dewatering process.

<Step SP4>

[0048] In step SP4, the control portion 7 performs the
rinsing process.

<Step SP5>

[0049] In step SP5, the control portion 7 performs the
final dewatering process.
[0050] Next, a judgment flow in the reservation mode
of step SP1 shown in Fig. 4 is illustrated in detail with
reference to Fig. 5.
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<Step SP11>

[0051] In step SP11, the control portion 7 judges
whether a reservation operation process button of the
input portion 23 is pressed to set the reservation opera-
tion process.

<Step SP12>

[0052] In step SP12, the control portion 7 judges
whether the input portion 23 is inputted the reservation
end time when judging that the reservation operation
process is set (step SP11: YES). The control portion 7
acquires the target end time based on the reservation
end time when the reservation end time is inputted.

<Step SP13>

[0053] In step SP13, the control portion 7 judges
whether an operation starting button of the input portion
23 is pressed when judging that the reservation end time
is inputted (step SP12: YES).

<Step SP14>

[0054] In step SP14, the control portion 7 determines
the load capacity based on the detected value of the load
capacity sensor 26 and acquires the time required for the
special reservation mode when judging that the operation
starting button is pressed (step SP13: YES). The time
required for the special reservation mode is the time re-
quired when the washing process SP2, the intermediate
dewatering process SP3, the rinsing process SP4 and
the final dewatering process SP5 are performed in the
special reservation mode, and can be acquired from the
data pre-stored in the ROM 71 based on the load capac-
ity. For example, the time required for the special reser-
vation mode can be acquired by adjusting the time (the
execution time of each process, a sum of the execution
times and the like) pre-stored in the ROM 71 as a refer-
ence based on the load capacity or by reading out the
value corresponding to the load capacity from the table
pre-stored in the ROM 71. Other required times de-
scribed later are also the same.

<Step SP15>

[0055] In step SP15, the control portion 7 judges
whether the remaining time until the target end time ac-
quired by the time acquisition portion 27 is greater than
the time required for the special reservation mode. When
it is judged that the remaining time is greater than the
time required for the special reservation mode, go to step
SP16 (step SP15: YES). When it is judged that the re-
maining time is not greater than the time required for the
special reservation mode, go to step SP17 (step SP15 :
NO).

<Step SP16>

[0056] In step SP16, the control portion 7 determines
to perform all the processes in the special reservation
mode.

<Step SP17>

[0057] In step SP17, the control portion 7 determines
to perform all the processes in the ordinary reservation
mode.
[0058] Next, the flow of the washing process of step
SP2 shown in Fig. 4 is illustrated in detail with reference
to Fig. 6.

<Step SP21>

[0059] In step SP21, the control portion 7 judges
whether all the processes are performed in the special
reservation mode in step SP16 shown in Fig. 5, i.e., judg-
es whether to be the special reservation mode. When it
is judged to be the special reservation mode, go to step
SP22 (step SP21: YES). When it is judged to be not in
the special reservation mode, go to step SP24 (step
SP21: NO).

<Step SP22>

[0060] In step SP22, the control portion 7 acquires a
special washing time from the ROM 71 and sets the
washing time according to the special washing time. Spe-
cifically, the washing time is set based on the special
washing time extracted from the ROM 71 and adjusted
according to the load capacity; or, the special washing
time which corresponds to the load capacity and is ex-
tracted from the table pre-stored in the ROM 71 is set as
the washing time. In the steps described later of setting
the execution time, the water flow value and the rotation
speed of the motor of each process, the value corre-
sponding to such load capacity is also set.

<Step SP23>

[0061] In SP23, the control portion 7 acquires the spe-
cial reservation mode water flow value from the ROM 71
and sets the water flow value according to the special
reservation mode water flow value.

<Step SP24>

[0062] In step SP24, the control portion 7 acquires the
ordinary washing time from the ROM 71 and sets the
washing time according to the ordinary washing time.

<Step SP25>

[0063] In step SP25, the control portion 7 acquires the
ordinary water flow value from the ROM 71 and sets the
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water flow value according to the ordinary water flow val-
ue.

<step SP26>

[0064] In step SP26, the control portion 7 sends a sig-
nal to the driving unit 6 and the water supply valve 24
and the like, thus the washing operation is started and
the timer 28 starts the counting of the elapsed time. The
water flow value at the time of the washing operation is
the water flow value set in step SP23 or step SP25. The
water flow value is adjusted by adjusting the rotation
speed of the motor 61. Therefore, the average rotation
speed of the motor 61 in the case of setting the special
reservation mode is lower than the average rotation
speed of the motor 61 in the case of setting the ordinary
reservation mode.

<Step SP27>

[0065] In step SP27, the control portion 7 judges
whether the washing time set in step SP22 or step SP24
is reached according to the elapsed time acquired by the
timer 28.

<Step SP28>

[0066] In step SP28, the control portion 7 ends the
washing operation when the washing time is reached.
[0067] Next, the flow of the intermediate dewatering
process of step SP3 shown in Fig. 4 is illustrated in detail
with reference to Fig. 7.

<Step SP31>

[0068] In step SP31, the control portion 7 judges
whether all the processes are performed in the special
reservation mode in step SP16 shown in Fig. 5, i.e., judg-
es whether to be the special reservation mode. When it
is judged to be the special reservation mode, go to step
SP32 (step SP31: YES). When it is judged to be not in
the special reservation mode, go go step SP34 (step
SP31: NO).

<Step SP32>

[0069] In step SP32, the control portion 7 acquires the
special reservation intermediate dewatering time from
the ROM 71 and sets the intermediate dewatering time
according to the special reservation intermediate dewa-
tering time.

<Step SP33>

[0070] In step SP33, the control portion 7 acquires the
special reservation mode rotation speed from the ROM
71 and sets the rotation speed of the motor according to
the special reservation mode rotation speed.

<Step SP34>

[0071] In step SP34, the control portion 7 acquires the
ordinary intermediate dewatering time from the ROM 71
and sets the intermediate dewatering time according to
the ordinary intermediate dewatering time.

<Step SP35>

[0072] In step SP35, the control portion 7 acquires the
ordinary rotation speed from the ROM 71 and sets the
rotation speed of the motor according to the ordinary ro-
tation speed.

<Step SP36>

[0073] In step SP36, the control portion 7 sends the
signal to the driving unit 6 and the drain valve 25 and the
like, thus the intermediate dewatering operation is started
and the timer 28 starts the counting of the elapsed time.
The rotation speed of the motor during the intermediate
dewatering operation is the rotation speed of the motor
set in step SP33 or step SP35. Therefore, the average
rotation speed of the motor 61 in the case of setting the
special reservation mode becomes lower than that in the
case of setting the ordinary reservation mode.

<Step SP37>

[0074] In step SP37, the control portion 7 judges
whether the intermediate dewatering time set in step
SP32 or step SP34 is reached according to the elapsed
time acquired by the timer 28.

<Step SP38>

[0075] In step SP38, the control portion 7 ends the in-
termediate dewatering operation when the intermediate
dewatering time is reached.
[0076] Next, the flow of the rinsing process of step SP4
shown in Fig. 4 is illustrated in detail with reference to
Fig. 8.

<Step SP41>

[0077] In step SP41, the control portion 7 judges
whether all the processes are performed in the special
reservation mode in step SP16 shown in Fig. 5, i.e., judg-
es whether to be the special reservation mode. When it
is judged to be the special reservation mode, go to step
SP42 (step SP41: YES). When it is judged to be not in
the special reservation mode, go to step SP44 (step
SP41: NO).

<Step SP42>

[0078] In step SP42, the control portion 7 acquires the
special reservation rinsing time from the ROM 71 and
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sets the rinsing time according to the special reservation
rinsing time.

<Step SP43>

[0079] In step SP43, the control portion 7 acquires the
special reservation mode water flow value from the ROM
71 and sets the water flow value according to the special
reservation mode water flow value.

<step SP44>

[0080] In step SP44, the control portion 7 acquires the
ordinary rinsing time from the ROM 71 and sets the rins-
ing time according to the ordinary rinsing time.

<Step SP45>

[0081] In step SP45, the control portion 7 acquires the
ordinary water flow value from the ROM 71 and sets the
water flow value according to the ordinary water flow val-
ue.

<Step SP46>

[0082] In step SP46, the control portion 7 sends the
signal to the driving unit 6and the water supply valve 24
and the like, thus the rinsing operation is started and the
timer 28 starts the counting of the elapsed time. The water
flow value during the rinsing operation is the water flow
value set in step SP43 or step SP45. The water flow value
is adjusted by adjusting the rotation speed of the motor
61. Therefore, the average rotation speed of the motor
61 in the case of setting the special reservation mode is
lower than that in the case of setting the ordinary reser-
vation mode.

<Step SP47>

[0083] In step SP47, the control portion 7 judges
whether the rinsing time set in step SP42 or step SP44
is reached according to the elapsed time acquired by the
timer 28.

<Step SP48>

[0084] In step SP48, the control portion 7 ends the rins-
ing operation when the rinsing time is reached.
[0085] Next, the flow of the final dewatering process
of step SP5 shown in Fig. 4 is illustrated in detail with
reference to Fig. 9.

<Step SP51>

[0086] In step SP51, the control portion 7 judges
whether all the processes are performed in the special
reservation mode in step SP16 shown in Fig. 5, i.e., judg-
es whether to be the special reservation mode. When it

is judged to be the special reservation mode, go to step
SP52 (step SP51: YES). When it is judged to be not in
the special reservation mode, go to step SP54 (step
SP51: NO).

<Step SP52>

[0087] In step SP52, the control portion 7 acquires the
special reservation final dewatering time from the ROM
71 and sets the final dewatering time according to the
special reservation final dewatering time.

<Step SP53>

[0088] In step SP53, the control portion 7 acquires the
special reservation mode rotation speed from the ROM
71 and sets the motor rotation speed according to the
special reservation mode rotation speed.

<Step SP54>

[0089] In step SP54, the control portion 7 acquires the
ordinary final dewatering time from the ROM 71 and sets
the final dewatering time according to the ordinary final
dewatering time.

<Step SP55>

[0090] In step SP55, the control portion 7 acquires the
ordinary rotation speed from the ROM 71 and sets the
rotation speed of the motor according to the ordinary ro-
tation speed.

<Step SP56>

[0091] In step SP56, the control portion 7 sends the
signal to the driving unit 6and the drain valve 25 and the
like, thus the final dewatering operation is started and
the timer 28 starts the counting of the elapsed time. The
rotation speed of the motor during the final dewatering
operation is the rotation speed of the motor set in step
SP53 or step SP55. Therefore, the average rotation
speed of the motor 61 in the case of setting the special
reservation mode is lower than that in the case of setting
the ordinary reservation mode.

<Step SP57>

[0092] In step SP57, the control portion 7 judges
whether the final dewatering time set in step SP52 or
step SP54 is reached according to the elapsed time ac-
quired by the timer 28.

<Step SP58>

[0093] In step SP58, the control portion 7 ends the final
dewatering operation when the final dewatering time is
reached.

15 16 



EP 3 239 382 A1

11

5

10

15

20

25

30

35

40

45

50

55

[0094] In this way, when it is judged that the remaining
time acquired by the time acquisition portion 27 is greater
than the time required for the special reservation mode,
all the processes are performed in the special reservation
mode; otherwise, all the processes are performed in the
ordinary reservation mode. Thus, the washing can be
ended, and the reservation operation capable of reducing
the damages and winkles of the clothes is realized
through simple control until the target end time.

<Second embodiment>

[0095] Fig. 10 is a flow chart illustrating a flow of judging
a reservation mode of a washing machine according to
a second embodiment of the present invention. Portion
of the flow of judging the reservation mode of the washing
machine 1 of the present embodiment is different from
that of the first embodiment. The solutions, except the
solution recorded below, are the same as those in the
first embodiment and are omitted herein.

<Step SP15>

[0096] During judgement of the reservation mode of
step SP1A, in step SP15, the control portion 7 judges
whether the remaining time acquired by the time acqui-
sition portion 27 until the target end time is greater than
the time required for the special reservation mode. When
it is judged that the remaining time is greater than the
time required for the special reservation mode, go to step
SP16 (Step SP15: YES). When it is judged that the re-
maining time is not greater than the time required for the
special reservation mode, go to step SP18 (step SP15:
NO).

<Step SP18>

[0097] In step SP18, the control portion 7 judges
whether portion of the processes can be performed in
the special reservation mode. Specifically, it is judged
whether the remaining time acquired by the time acqui-
sition portion 27 is greater than the time required for per-
forming portion (such as the intermediate dewatering
process and the final dewatering process) of the washing
process, the intermediate dewatering process, the rins-
ing process and the final dewatering process in the spe-
cial reservation mode and performing other processes
(such as the washing process and the rinsing process)
in the ordinary reservation mode. It should be noted that
the required time is the time acquired from the data pre-
stored in the ROM 71 based on the load capacity. When
it is judged that the remaining time is greater than the
time required for performing portion of the processes in
the special reservation mode and performing other proc-
esses in the ordinary reservation mode, go to step SP19
(step SP18: YES). When it is judged that the remaining
time is not greater than the time required for performing
portion of the processes in the special reservation mode

and performing other processes in the ordinary reserva-
tion mode, go to step SP20 (step SP18: NO).

<Step SP19>

[0098] In step SP19, the control portion 7 determines
to perform portion of the processes in the special reser-
vation mode and perform the other processes in the or-
dinary reservation mode.

<Step SP20>

[0099] In step SP20, the control portion 7 determines
to perform all the processes in the ordinary reservation
mode.
[0100] After the judgment SP1A of the reservation
mode described above, the control portion 7 sequentially
operates the washing process SP2, the intermediate de-
watering process SP3, the rinsing process SP4 and the
final dewatering process SP5 shown in Fig. 6 to Fig. 9
based on the determined reservation mode.
[0101] In this way, when the time is not sufficient to
perform all the processes in the special reservation
mode, only portion of the processes are performed in the
special reservation mode, thereby increasing an oppor-
tunity of performing the reservation operation capable of
reducing the damages and wrinkles of the clothes.

<Third Embodiment>

[0102] The flow of situations of performing the reser-
vation operation by the washing machine according to a
third embodiment of the present invention is illustrated
with reference to Fig. 11 to Fig. 15. Fig. 11 is a flow chart
illustrating a flow of situations of washing in the reserva-
tion operation processes. Fig. 12 is a flow chart illustrating
a flow of the washing process SP2a in the reservation
operation processes. Fig. 13 is a flow chart illustrating a
flow of an intermediate dewatering process SP3a in the
reservation operation processes. Fig. 14 is a flow chart
illustrating a flow of the rinsing process SP4a in the res-
ervation operation processes. Fig. 15 is a flow chart il-
lustrating a flow of the final dewatering process SP5a in
the reservation operation processes.
[0103] In the present embodiment, the time acquisition
portion 27 (referring to Fig. 3) further acquires the re-
maining time until the target end time before the start of
the intermediate dewatering process SP3a, before the
start of the rinsing process SP4a and before the start of
the final dewatering process SP5a respectively, besides
before the start of the washing process SP2a.
[0104] In addition, whenever the time acquisition por-
tion 27 acquires the remaining time, the control portion
7 determines to perform the next process in the ordinary
reservation mode or the special reservation mode based
on the remaining time.
[0105] Specifically, firstly, in a general flow of the situ-
ations of washing in the reservation operation processes
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shown in Fig. 11, the operation process is set in step
SP1a. The flow of setting the operation process in step
SP1a is the same as that in steps SP11-SP14 shown in
Fig. 5. Then, the washing process SP2a, the intermediate
dewatering process SP3a, the rinsing process SP4a and
the final dewatering process SP5a are performed in or-
der.
[0106] The washing process of step SP2a shown in
Fig. 12 is the same as the flow of the washing process
SP2 shown in Fig. 6, except that step 21 shown in Fig.
6 of determining whether it is judged to be the special
reservation mode is replaced with step SP21a of judging
whether the remaining time acquired by the time acqui-
sition portion 27 is greater than the time required for a
first special reservation mode. The time required for the
first special reservation mode is the time required for per-
forming the washing process SP2a, the intermediate de-
watering process SP3a, the rinsing process SP4a and
the final dewatering process SP5a in the special reser-
vation mode. When it is judged that the remaining time
is greater than the time required for the first special res-
ervation mode, go to step SP22. When it is judged that
the remaining time is not greater than the time required
for the first special reservation mode, go to step SP24.
[0107] The intermediate dewatering process of step
SP3a shown in Fig. 13 is the same as the flow of the
intermediate dewatering process SP3 shown in Fig. 7,
except that step 31 shown in Fig. 7 of determining wheth-
er it is judged to be the special reservation mode is re-
placed with step SP31a of judging whether the remaining
time acquired by the time acquisition portion 27 is greater
than the time required for a second special reservation
mode. The time required for the second special reserva-
tion mode is the time required for performing the inter-
mediate dewatering process SP3a, the rinsing process
SP4a and the final dewatering process SP5a in the spe-
cial reservation mode. When it is judged that the remain-
ing time is greater than the time required for the second
special reservation mode, go to step SP32. When it is
judged that the remaining time is not greater than the
time required for the second special reservation mode,
go to step SP34.
[0108] The rinsing process of step SP4a shown in Fig.
14 is the same as the flow of the rinsing process SP4
shown in Fig. 8, except that step 41 shown in Fig. 8 of
determining whether it is judged to be the special reser-
vation mode is replaced with step SP41a of judging
whether the remaining time acquired by the time acqui-
sition portion 27 is greater than the time required for a
third special reservation mode. The time required for the
third special reservation mode is the time required for
performing the rinsing process SP4a and the final dewa-
tering process SP5a in the special reservation mode.
When it is judged that the remaining time is greater than
the time required for the third special reservation mode,
go to step SP42. When it is judged that the remaining
time is not greater than the time required for the third
special reservation mode, go to step SP44.

[0109] The final dewatering process of step SP5a
shown in Fig. 15 is the same as the flow of the final de-
watering process SP5 shown in Fig. 9, except that step
51 shown in Fig. 9 of determining whether it is judged to
be the special reservation mode is replaced with step
SP51a of judging whether the remaining time acquired
by the time acquisition portion 27 is greater than the time
required for a fourth special reservation mode. The time
required for the fourth special reservation mode is the
time required for performing the final dewatering process
SP5a in the special reservation mode. When it is judged
that the remaining time is greater than the time required
for the fourth special reservation mode, go to step SP52.
When it is judged that the remaining time is not greater
than the time required for the fourth special reservation
mode, go to step SP54. It should be noted that the control
portion 7 performs the judgement in steps SP21a-SP51a.
In addition, the times required for the first to fourth special
reservation modes are the times acquired from the data
pre-stored in the ROM 71 based on the load capacity.
[0110] In this way, the washing machine can re-eval-
uate to perform the ordinary reservation mode or the spe-
cial reservation mode before the start of each of the proc-
esses SP2a, SP3a, SP4a and SP5a, so the washing can
be ended until the reservation end time even if the un-
conventional actions and the like are needed to be per-
formed and the time loss is generated.
[0111] It should be noted that a specific structure of
each portion is not just limited to embodiments described
above.
[0112] For example, in embodiments described above,
the average rotation speed of the motor 61 is adjusted
by changing the rotation speed of the motor 61 based on
the special reservation mode speed, the ordinary speed
or the like extracted from the ROM 71, but not limited to
the solution. A proportion of the operation time and a stop
time of the motor 61 in each process may also be changed
by the operation/stop control of the motor 61 to adjust
the average rotation speed of the motor 61 to the spec-
ified value. It should be noted that in this case, the water
flow values in the washing process and the rinsing proc-
ess are adjusted by adjusting the proportion of the rota-
tion time of the impeller 5 relative to the execution time
of each process.
[0113] In addition, in embodiments described above,
although the target end time is set to be a time that is
earlier than the reservation end time, the target end time
can also be set as a time that is the same time as the
reservation end time.
[0114] In addition, although embodiments described
above illustrate the vertical washing machine 1, the res-
ervation operation can also be performed in a drum wash-
ing machine. In this case, the motor 61 enables the wash-
ing drum to rotate.
[0115] Further, the multiple processes of washing the
clothes are not limited to the washing process SP2
(SP2a), the intermediate dewatering process SP3
(SP3a), the rinsing process SP4 (SP4a) and the final
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dewatering process SP5 (SP5a). Besides these process-
es, other processes can also be adopted. Or, any of these
processes is not adopted.
[0116] Various changes can also be made to other
structures without departing from a scope of technical
spirit of the present invention.

Claims

1. A washing machine, comprising: a washing machine
body (2) having an input portion (23) capable of ar-
bitrarily inputting a reservation end time of a washing;
a washing drum (4) arranged inside the washing ma-
chine body (2); and a motor (61) for supplying driving
force for rotating washings contained in the washing
drum (4) and capable of performing a reservation
operation for ending multiple processes of washing
the washings until a reservation end time, wherein
the washing machine (1) comprises:

a time acquisition unit (27) for acquiring a re-
maining time until a target end time set based
on the reservation end time before starting an
initial process of the multiple processes; and
a mode determination unit (7) for determining to
perform each of the multiple processes in an or-
dinary reservation mode or a special reservation
mode on the basis of the remaining time ac-
quired by the time acquisition unit (27), wherein
the ordinary reservation mode refers to a mode
for setting an average rotation speed of the mo-
tor (61) as a specified value and performing each
of the multiple processes at a specified execu-
tion time; and the special reservation mode re-
fers to a mode for setting an average rotation
speed of the motor (61) to be lower than a rota-
tion speed in the ordinary reservation mode and
setting an execution time to be longer than an
execution time in the ordinary reservation mode.

2. The washing machine according to claim 1, wherein
the multiple processes comprise a washing process
(SP2, SP2a), a rinsing process (SP4, SP4a) and a
dewatering process (SP3, SP3a; SP5, SP5a); and
the mode determination unit (7) determines to per-
form all the processes in the special reservation
mode when judging that the remaining time acquired
by the time acquisition unit (27) is greater than time
required for performing the washing process (SP2,
SP2a), the rinsing process (SP4, SP4a) and the de-
watering process (SP3, SP3a; SP5, SP5a) in the
special reservation mode, and
the mode determination unit (7) determines to per-
form all the processes in the ordinary reservation
mode when judging that the remaining time acquired
by the time acquisition unit (27) is not greater than
the time required for performing the washing process

(SP2, SP2a), the rinsing process (SP4, SP4a) and
the dewatering process (SP3, SP3a; SP5, SP5a) in
the special reservation mode.

3. The washing machine according to claim 1, wherein

the multiple processes comprise the washing
process (SP2, SP2a), the rinsing process (SP4,
SP4a) and the dewatering process (SP3, SP3a;
SP5, SP5a); and
the mode determination unit (7) determines to
perform all the processes in the special reser-
vation mode when judging that the remaining
time acquired by the time acquisition unit (27) is
greater than time required for performing the
washing process (SP2, SP2a), the rinsing proc-
ess (SP4, SP4a) and the dewatering process
(SP3, SP3a; SP5, SP5a) in the special reserva-
tion mode, and
the mode determination unit (7) determines to
perform only portion of the processes in the spe-
cial reservation mode when judging that the re-
maining time is not greater than the time re-
quired for performing all the processes in the
special reservation mode and judging that the
remaining time is greater than the time required
for performing portion of the multiple processes
in the special reservation mode and performing
other processes in the ordinary reservation
mode.

4. The washing machine according to claim 1, wherein

the multiple processes comprise the washing
process (SP2, SP2a), the rinsing process (SP4,
SP4a) and the dewatering process (SP3, SP3a;
SP5, SP5a);
the time acquisition unit (27) also acquires the
remaining time until the target end time before
the start of the rinsing process (SP4, SP4a) and
before the start of the dewatering process (SP3,
SP3a; SP5, SP5a) respectively, except in the
initial process, i.e., before the start of the wash-
ing process (SP2, SP2a); and
the mode determination unit (7) determines to
perform the next process in the ordinary reser-
vation mode or the special reservation mode
based on the remaining time whenever the time
acquisition unit (27) acquires the remaining
time.

5. The washing machine according to any one of claims
1 to 4, wherein

the time at which the reservation end time input-
ted by the input portion (23) is advanced by the
specified time is set as the target end time.
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