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(54) WASHING MACHINE AND WASHING MACHINE CONTROL SYSTEM

(57) A washing machine (29) configured to commu-
nicate with a terminal device (28) via wireless communi-
cation includes a controller for controlling operation and
communication of the washing machine (29), and an op-
eration display unit (37) disposed in an upper part of the
washing machine (29) and extended in the left-right di-
rection, for determining and displaying a setting of an
operation course. The operation display unit (37) in-
cludes a power-on switch for turning on a power source,
a display unit (26) for displaying setting contents of the
operation course, and a washing machine transmitter-
receiver (38) for communicating with the terminal device
(28). The controller receives, via the washing machine
transmitter-receiver (38), information on the operation
course transmitted from the terminal device (28), and dis-
plays the operation course and controls operation of the
operation course based on the information on the oper-
ation course. The power-on switch is disposed in either
the left side or the right side of the operation display unit
(37). The washing machine transmitter-receiver (38) is
disposed in the other of the left side and the right side of
the operation display unit (37) such that the washing ma-
chine transmitter-receiver (38) can be located opposite
to the power-on switch.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a washing ma-
chine which washes clothes inserted into a washing and
spin-drying tub of the washing machine, and a washing
machine control system for controlling the washing ma-
chine.

BACKGROUND ART

[0002] As a control system for a washing machine
which washes clothes inserted into a washing and spin-
drying tub of the washing machine, there has been pro-
posed such a system which controls a series of steps
including washing, rinsing, and spin-drying under a pro-
gram implemented by a controller of the system (for ex-
ample, see PTL 1).
[0003] FIG. 9 is a cross-sectional view illustrating a
structure of conventional washing machine 101 as
viewed from a side. FIG. 10 is a circuit block diagram of
washing machine 101. FIG. 11 illustrates a structure of
operation unit 102 of washing machine 101.
[0004] As can be seen from FIG. 9, washing machine
101 is provided with housing 103 having a substantially
rectangular parallelepiped shape. Water receiving tub
104 having a substantially cylindrical shape is housed in
housing 103, and suspended by suspending bar 105
within housing 103. Washing and spin-drying tub 106
having a substantially cylindrical shape is rotatably
housed in water receiving tub 104. Agitating vane 107 is
provided on a bottom of washing and spin-drying tub 106
in such a condition as to be rotatable around a shaft ex-
tending in the vertical direction.
[0005] Motor 108 for rotating agitating vane 107 is pro-
vided outside a bottom of water receiving tub 104. Motor
108 is constituted by a direct current brushless motor.
Power switching mechanism 109 is provided between
motor 108 and agitating vane 107. Power switching
mechanism 109 reduces a speed of a driving force re-
ceived from motor 108, and transmits the speed-reduced
driving force to agitating vane 107 during washing. On
the other hand, power switching mechanism 109 trans-
mits the driving force received from motor 108 to agitating
vane 107 at a ratio of one to one during spin-drying.
[0006] Cover body 110 which constitutes a delivery unit
for water distribution is provided above water receiving
tub 104. Water supply valve 111 which supplies water
into washing and spin-drying tub 106 is provided above
housing 103. Drain valve 112 which discharges washing
water from water receiving tub 104 is further provided
below water receiving tub 104.
[0007] Connector 113 is provided on a lower part of an
outer wall of water receiving tub 104. Connector 113 con-
nects with water level detector 114 for detecting a water
level of water receiving tub 104. Water level detector 114
is configured to convert a water pressure at connector

113 into an electric frequency.
[0008] In addition, operation unit 102 is disposed in a
front area of an upper surface of washing machine 101.
Selection of modes such as operation courses and var-
ious functions is determined in accordance with an input
to input unit 126 of operation unit 102 by a user. Controller
122 provided inside the front area of the upper surface
of washing machine 101 allows display unit 127 of oper-
ation unit 102 to display inputted information to notify the
user about the inputted information.
[0009] As illustrated in FIG. 10, motor 108 is driven by
inverter circuit 115. Inverter circuit 115 includes six
switching elements 116A through 116F. Each of switch-
ing elements 116A through 116F has a parallel circuit
including a power transistor and a reverse-conducting
diode.
[0010] Power source 117 supplies voltage to inverter
circuit 115 via a direct current power source converting
device constituted by diode bridge 118, choke coil 119,
and smoothing capacitor 120. Power source 117 further
supplies voltage to pump 160, water supply valve 111,
drain valve 112, and power switching mechanism 109.
[0011] Motor 108 is provided with three position detec-
tors 121. Position detectors 121 detect a rotation position
of motor 108.
[0012] Controller 122 includes rotation controller 123.
Rotation controller 123 controls driving circuit 124 based
on the rotation position of motor 108 detected by position
detectors 121, and the water level of water receiving tub
104 detected by water level detector 114. Driving circuit
124 drives inverter circuit 115 based on instructions from
rotation controller 123.
[0013] Pump 160, water supply valve 111, drain valve
112, and power switching mechanism 109 are connected
with load driver 125. Load driver 125 drives pump 160,
water supply valve 111, drain valve 112, and power
switching mechanism 109 based on instructions from
controller 122.
[0014] Operation unit 102 includes input unit 126 to
which a washing time, a number of times of rinsing, a
spin-drying time and others are inputted, and display unit
127 for displaying the washing time, the number of times
of rinsing, the spin-drying time and others inputted to in-
put unit 126.
[0015] As illustrated in FIG. 11, input unit 126 includes
washing time setting switch 126a for setting a washing
time, rinsing frequency setting switch 126b for setting a
number of times of rinsing, spin-drying time setting switch
126c for setting a spin-drying time, and drying time setting
switch 126d for setting a drying time. Input unit 126 further
includes start and temporary stop switch 126e, power-
on switch 126f, power-off switch 126g and others.
[0016] Display unit 127 includes washing time display
unit 127a, rinsing frequency display unit 127b, spin-dry-
ing time display unit 127c, drying time display unit 127d
and others.
[0017] Input unit 126 includes operation course selec-
tion switch 126h for selecting a desired course from a
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plurality of basic operation courses and a special oper-
ation course, and a plurality of operation course selection
display units 127e each of which corresponds to the as-
sociated one of the plurality of basic operation courses
and the special operation course. The special operation
course is set when at least one of the washing time, the
number of times of rinsing, and the spin-drying time is
changed by an input to input unit 126.
[0018] Each of the plurality of operation course selec-
tion display units 127e is constituted by a light emitting
diode. The basic operation courses include a "basic
course", a "speedy course", and a "house-cleaning
course", for example. The "basic course" is the most
standardized course. In this course, the washing time is
set to "nine minutes", the number of times of rinsing is
set to "twice of water injection", and the spin-drying time
is set to "seven minutes", for example.
[0019] The "speedy course" is a basic operation course
for speedy washing. In this course, the washing time is
set to "three minutes", the number of times of rinsing is
set to "once of water injection", and the spin-drying time
is set to "three minutes", for example.
[0020] The "house-cleaning course" is a basic opera-
tion course for washing dry-cleaning recommended
clothes by using household washing machine 101. In this
course, the washing time is set to "twelve minutes", the
number of times of rinsing is set to "twice of water stor-
age", and the spin-drying time is set to "forty seconds",
for example.
[0021] In the special operation course, the washing
time, the number of times of rinsing, and the spin-drying
time may be arbitrarily set by the user. Each of operation
course selection display units 127e is provided in asso-
ciation with the corresponding one of the "basic course",
"speedy course", "house-cleaning course", and "special
operation course". Each time operation course selection
switch 126h is pressed, lighting of the selected one of
operation course selection display units 127e shifts to
the next one of operation course selection display units
127e in the order of the "basic course", "speedy course",
"house-cleaning course", and "special operation course".
[0022] An operation of washing machine 101 thus con-
structed is now described.
[0023] When the "special operation course" is selected
in accordance with a press of operation course selection
switch 126h by the user, the washing time, the number
of times of rinsing, and the spin-drying time specified be-
forehand for the "basic course" which is the most stand-
ardized course are displayed on washing time display
unit 127a, rinsing frequency display unit 127b, and spin-
drying time display unit 127c, respectively. Then, the user
presses at least one of washing time setting switch 126a,
rinsing frequency setting switch 126b, and spin-drying
time setting switch 126c a desired number of times in
accordance with a washing situation of the user with ref-
erence to the washing time, the number of times of rins-
ing, and the spin-drying time of the "basic course" dis-
played on washing time display unit 127a, rinsing fre-

quency display unit 127b, and spin-drying displaying por-
tion 127c. By this method, the user can change at least
one of the washing time, the number of times of rinsing,
and the spin-drying time of the "basic course", and set
the special operation course.
[0024] Then, controller 122 allows driving circuit 124
and load driver 125 to execute a series of steps for wash-
ing, rinsing, and spin-drying based on the conditions of
the "special operation course" set by input unit 126.
[0025] Generally speaking, the environment where
washing machine 101 is placed is often insufficiently il-
luminated. Accordingly, an operation performed in this
environment, such an operation as changing the detailed
settings of the "basic course" to the settings of the "spe-
cial operation course", is not easy work for the user. Par-
ticularly, this work may become extremely hard labor
when the user is an old person.

Citation List

Patent Literature

[0026] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2002-119788

SUMMARY OF THE INVENTION

[0027] Provided are a washing machine and a washing
machine control system capable of receiving a setting of
an operation course or the like of the washing machine
from a remote location, and improving the easiness of
operation of the washing machine and the washing ma-
chine control system.
[0028] A washing machine communicates with a ter-
minal device via wireless communication. The washing
machine includes a controller for controlling operation
and communication of the washing machine, and an op-
eration display unit disposed in an upper part of the wash-
ing machine and extended in the left-right direction, for
determining a setting of an operation course and display-
ing the setting. The operation display unit includes a pow-
er-on switch for turning on a power source, a display unit
for displaying setting contents of the operation course,
and a washing machine transmitter-receiver for commu-
nicating with the terminal device. The controller receives,
via the washing machine transmitter-receiver, informa-
tion on the operation course transmitted from the terminal
device, and displays the operation course and controls
operation of the operation course based on the informa-
tion on the operation course. The power-on switch is dis-
posed in either the left side or the right side of the oper-
ation display unit. The washing machine transmitter-re-
ceiver is disposed in the other of the left side and the
right side of the operation display unit such that the wash-
ing machine transmitter-receiver can be located opposite
to the power-on switch.
[0029] A washing machine control system includes a
terminal device, and a washing machine configured to
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communicate with the terminal device via wireless com-
munication. The washing machine includes a controller
for controlling operation and communication of the wash-
ing machine, and an operation display unit disposed on
an upper part of the washing machine and extended in
the left-right direction, for determining a setting of an op-
eration course and displaying the setting. The operation
display unit includes a power-on switch for turning on a
power source, a display unit for displaying setting con-
tents of the operation course, and a washing machine
transmitter-receiver for communicating with the terminal
device. The terminal device includes a terminal transmit-
ter-receiver for communicating with the washing ma-
chine. The controller of the washing machine receives,
via the washing machine transmitter-receiver, informa-
tion on the operation course transmitted from the terminal
transmitter-receiver of the terminal device, and displays
the operation course and controls operation of the oper-
ation course based on the information on the operation
course. The power-on switch is disposed in either the left
side or the right side of the operation display unit. The
washing machine transmitter-receiver is disposed in the
other of the left side and the right side of the operation
display unit such that the washing machine transmitter-
receiver can be located opposite to the power-on switch.

BRIEF DESCRIPTION OF DRAWINGS

[0030]

FIG. 1 is a perspective view illustrating a structure
of a washing machine control system according to a
first exemplary embodiment of the present invention.
FIG. 2 is a cross-sectional view illustrating the wash-
ing machine control system according to the first ex-
emplary embodiment of the present invention as
viewed from a side.
FIG. 3 is a circuit block diagram of the washing ma-
chine control system according to the first exemplary
embodiment of the present invention.
FIG. 4 illustrates an operation display unit of a wash-
ing machine of the washing machine control system
according to the first exemplary embodiment of the
present invention.
FIG. 5 illustrates a normal waveform of power source
voltage, and a noise-superimposed waveform of
power source voltage according to the first exempla-
ry embodiment of the present invention.
FIG. 6A illustrates a terminal operation unit of a ter-
minal device of the washing machine control system
according to the first exemplary embodiment of the
present invention.
FIG. 6B illustrates the terminal operation unit of the
terminal device of the washing machine control sys-
tem according to the first exemplary embodiment of
the present invention, describing procedures for
transferring setting contents of a net course of the
terminal device.

FIG. 7 is a flowchart showing an operation of a wash-
ing machine control system according to the first ex-
emplary embodiment of the present invention.
FIG. 8 is a perspective view of a front-loading-type
washing machine according to a second exemplary
embodiment of the present invention.
FIG. 9 is a cross-sectional view of a structure of a
conventional washing machine as viewed from a
side.
FIG. 10 is a circuit block diagram of the conventional
washing machine.
FIG. 11 illustrates a structure of an operation unit of
the conventional washing machine.

DESCRIPTION OF EMBODIMENTS

[0031] Exemplary embodiments according to the
present invention are hereinafter described with refer-
ence to the drawings. It is intended that the present in-
vention is not limited to the embodiments described here-
in.

FIRST EXEMPLARY EMBODIMENT

[0032] FIG. 1 is a perspective view illustrating a struc-
ture of washing machine control system 50 according to
a first exemplary embodiment of the present invention.
FIG. 2 is a cross-sectional view of washing machine 29
of washing machine control system 50 as viewed from a
side. FIG. 3 is a circuit block diagram of washing machine
control system 50.
[0033] As illustrated in FIGS. 1 and 2, washing ma-
chine 29 and terminal device 28 are connected via wire-
less communication. A user operates input unit 26 pro-
vided on operation display unit 37 of washing machine
29 to control washing machine 29 while checking the
setting contents shown on display unit 27. The user also
operates terminal device 28 to control washing machine
29. For allowing this control, terminal device 28 is pro-
vided with terminal transmitter-receiver 33 for exchang-
ing information with washing machine 29. On the other
hand, operation display unit 37 of washing machine 29
is provided with washing machine transmitter-receiver
38 for exchanging information with terminal device 28.
[0034] As illustrated in FIGS. 1 and 2, washing ma-
chine 29 includes housing 3 having a substantially rec-
tangular parallelepiped shape. Water receiving tub 4 hav-
ing a substantially cylindrical shape is housed in housing
3, and suspended by suspending bar 5. Washing and
spin-drying tub 6 having a substantially cylindrical shape
is rotatably housed in water receiving tub 4. Agitating
vane 7 is provided on a bottom of washing and spin-
drying tub 6 in such a condition as to be rotatable around
a shaft extending in the vertical direction.
[0035] Motor 8 for rotating agitating vane 7 is provided
outside a bottom of water receiving tub 4. Motor 8 is con-
stituted by a direct current brushless motor. Power
switching mechanism 9 is provided between motor 8 and
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agitating vane 7. Power switching mechanism 9 reduces
a speed of a driving force received from motor 8, and
transmits the speed-reduced driving force to agitating
vane 7 during washing. On the other hand, power switch-
ing mechanism 9 transmits the driving force received
from motor 8 to agitating vane 7 at a ratio of one to one
during spin-drying.
[0036] Cover body 10 which constitutes a delivery unit
for water distribution is provided above water receiving
tub 4. Water supply valve 11 which supplies water into
washing and spin-drying tub 6 is provided above housing
3. Drain valve 12 which discharges washing water from
water receiving tub 4 is provided below water receiving
tub 4.
[0037] Connector 13 is provided on a lower part of an
outer wall of water receiving tub 4. Connector 13 con-
nects with water level detector 14 for detecting a water
level of water receiving tub 4. Water level detector 14 is
configured to convert a water pressure at connector 13
into an electric frequency.
[0038] Selection of modes such as operation courses
and various functions is determined in accordance with
an input to input unit 26 by a user. The inputted informa-
tion is displayed on display unit 27, and notified to the
user.
[0039] Operation display unit 37 is disposed in a front
area of an upper surface of washing machine 29 and
extended in the left-right direction. Operation display unit
37 is provided on an inclined surface located in the front
area of the upper surface of washing machine 29. Con-
troller 39 which controls washing machine 29 is disposed
inside the front area of the upper surface of washing ma-
chine 29. According to the example shown in FIG. 1, ter-
minal transmitter-receiver 33 is projected from terminal
device 28. However, terminal transmitter-receiver 33 is
not required to have this shape, but may be housed in
terminal device 28 without projection.
[0040] As illustrated in FIG. 3, motor 8 of washing ma-
chine 29 is driven by inverter circuit 15. Inverter circuit
15 includes six switching elements 16A through 16F.
Each of switching elements 16A through 16F has a par-
allel circuit including a power transistor and a reverse-
conducting diode.
[0041] Power source 17 supplies voltage to inverter
circuit 15 via a direct current power source converting
device constituted by diode bridge 18, choke coil 19, and
smoothing capacitor 20. Power source 17 further sup-
plies voltage to pump 60, water supply valve 11, drain
valve 12, and power switching mechanism 9.
[0042] Motor 8 is provided with three position detectors
21. Position detectors 21 detect a rotation position of mo-
tor 8.
[0043] Controller 39 includes rotation controller 23. Ro-
tation controller 23 controls driving circuit 24 based on
the rotation position of motor 8 detected by position de-
tectors 21, and the water level of water receiving tub 4
detected by water level detector 14. Driving circuit 24
drives inverter circuit 15 based on instructions from ro-

tation controller 23.
[0044] Pump 60, water supply valve 11, drain valve 12,
and power switching mechanism 9 are connected with
load driver 25. Load driver 25 drives pump 60, water sup-
ply valve 11, drain valve 12, and power switching mech-
anism 9 based on instructions from controller 39.
[0045] Operation display unit 37 includes input unit 26
to which a washing time, a number of times of rinsing, a
spin-drying time and others are inputted, and display unit
27 for displaying the washing time, the number of times
of rinsing, the spin-drying time and others inputted to in-
put unit 26.
[0046] As illustrated in FIG. 3, terminal device 28 in-
cludes terminal operation unit 30. Terminal operation unit
30 includes net course setting unit 31 and transfer start
button 32.
[0047] Net course setting unit 31 sets contents of a net
course executed by washing machine 29 in accordance
with a change of contents of at least one of a series of
steps constituted by washing, rinsing, and spin-drying
determined for a basic operation course.
[0048] Terminal transmitter-receiver 33 obtains infor-
mation representing the contents of the net course set
by net course setting unit 31, and transmits the informa-
tion to washing machine 29 via wireless communication.
The wireless communication system used for this trans-
mission may be a communication system of NFC (Near
Field Communication) or like systems, for example, em-
ployed for communication of cellular phones or others in
recent years. NFC system contains a power source for
supplying voltage to terminal operation unit 30 and ter-
minal transmitter-receiver 33, and supplies power by uti-
lizing energy generated during transmission. Alternative-
ly, the wireless communication system may be a system
which uses a battery as power source.
[0049] Net course setting unit 31 includes terminal dis-
play unit 34 and terminal input unit 35. Terminal display
unit 34 displays contents of the respective steps of wash-
ing, rinsing, and spin-drying set as the contents of the
net course. The user may change the setting contents
by operating terminal input unit 35. Operation condition
determining unit 36 determines the operation condition
of washing machine 29 based on data received by ter-
minal transmitter-receiver 33.
[0050] Terminal operation unit 30 is constituted by a
touch panel, and configured to contain net course setting
unit 31 and transfer start button 32. Terminal device 28
may be a cellular phone. Terminal operation unit 30 will
be detailed later (see FIGS. 6A and 6B).
[0051] Washing machine 29 includes controller 39.
Controller 39 has memory 40. Memory 40 stores infor-
mation representing the contents of the net course and
received by washing machine transmitter-receiver 38.
Controller 39 controls a series of steps of washing, rins-
ing, and spin-drying under a program based on the infor-
mation representing the contents of the net course, and
received by washing machine transmitter-receiver 38
and stored in memory 40.
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[0052] FIG. 4 illustrates operation display unit 37 of
washing machine 29 included in washing machine con-
trol system 50 according to the first exemplary embodi-
ment of the present invention.
[0053] As illustrated in FIG. 4, input unit 26 of operation
display unit 37 includes washing time setting switch 26a
for setting a washing time, rinsing frequency setting
switch 26b for setting a number of times of rinsing, and
spin-drying time setting switch 26c for setting a spin-dry-
ing time. Input unit 26 further includes drying time setting
switch 26d for setting a drying time, start and temporary
stop switch 26e, power-on switch 26f, power-off switch
26g and others. Input unit 26 still further includes existing
course selection switch 26i.
[0054] Existing course selection switch 26i is a switch
for selecting one of the pre-established courses of wash-
ing machine 29. Start and temporary stop switch 26e is
a switch for instructing start of operation. Power-on
switch 26f and power-off switch 26g are switches for turn-
ing on and off washing machine 29, respectively.
[0055] When the pre-established course is selected by
existing course selection switch 26i, at least one of the
washing time, the number of times of rinsing, and the
spin-drying time of the course may be changed by a press
of the corresponding one of washing time setting switch
26a, rinsing frequency setting switch 26b, and spin-dry-
ing time setting switch 26c for operation under the
changed settings.
[0056] Display unit 27 includes washing time display
unit 27a, rinsing frequency display unit 27b, spin-drying
time display unit 27c, drying time display unit 27d and
others. Display unit 27 further includes net course display
unit 27f which lights when the net course is selected by
terminal device 28.
[0057] Display unit 27 further includes a plurality of op-
eration course selection display units 27e each of which
corresponds to the associated one of a plurality of basic
operation courses and a special operation course. The
special operation course is set when at least one of the
washing time, the number of times of rinsing, and the
spin-drying time is changed by an input to input unit 26.
[0058] Each of the plurality of operation course selec-
tion display units 27e is constituted by a light emitting
diode. The basic operation courses include a "basic
course", a "speedy course", and a "house-cleaning
course", for example. The "basic course" is the most
standardized course. In this course, the washing time is
set to "nine minutes", the number of times of rinsing is
set to "twice of water injection", and the spin-drying time
is set to "seven minutes", for example.
[0059] The "speedy course" is a basic operation course
for speedy washing. In this course, the washing time is
set to "three minutes", the number of times of rinsing is
set to "once of water injection", and the spin-drying time
is set to "three minutes", for example.
[0060] The "house-cleaning course" is a basic opera-
tion course for washing dry-cleaning recommended
clothes by using household washing machine 29. In this

course, the washing time is set to "twelve minutes", the
number of times of rinsing is set to "twice of water stor-
age", and the spin-drying time is set to "forty seconds",
for example.
[0061] In the special operation course, the washing
time, the number of times of rinsing, and the spin-drying
time may be arbitrarily set by the user. Each of operation
course selection display units 27e is provided in associ-
ation with the corresponding one of the "basic course",
"speedy course", "house-cleaning course", and "special
operation course".
[0062] Operation display unit 37 further includes wash-
ing machine transmitter-receiver 38. When the user
brings terminal device 28 near washing machine trans-
mitter-receiver 38 after the input and set of the contents
of the net course to terminal device 28, information is
transmitted from terminal transmitter-receiver 33 provid-
ed on terminal device 28 and inputted to washing ma-
chine 29. Washing machine transmitter-receiver 38 is
disposed on the left side with respect to a center of op-
eration display unit 37 in the transverse direction such
that washing machine transmitter-receiver 38 is disposed
opposite to power-on switch 26f located on the right side
with respect to the center of operation display unit 37.
[0063] The reason why washing machine transmitter-
receiver 38 of operation display unit 37 is disposed on
the left side with respect to the center is herein described.
Power-on switch 26f provided on operation display unit
37 is connected with a power source line (for example,
commercial power source having a power source voltage
of 100 V). This power source line may be subjected to
noise generation when connected with another electric
device. At the time of noise generation, noise compo-
nents are superimposed on the power source voltage as
illustrated in the lower part of FIG. 5, for example.
[0064] FIG. 5 shows a normal waveform of the power
source voltage, and a noise-superimposed waveform of
the power source voltage according to the first exemplary
embodiment of the present invention.
[0065] During communication by washing machine
transmitter-receiver 38, it is assumed that the communi-
cation is influenced by the superimposed noise compo-
nents, a magnetic field generated by flow of main current,
and other conditions.
[0066] On the other hand, switches for tuning on and
off the power source, including power-on switch 26f, are
often disposed on the right side such that operation can
be easily performed by the right hand corresponding to
the dominant hand for many users. Moreover, in view of
safety, switches requiring rapid actions are given priority
in the positioning on the right side.
[0067] For example, supposing that the user whose
dominant hand is the right hand uses a cellular phone as
terminal device 28, the user inputs the settings of washing
machine 29 by using the right hand corresponding to the
dominant hand while carrying the cellular phone by the
left hand as the hand opposite to the dominant hand.
[0068] At the time of transmission of the operation con-
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ditions inputted to terminal device 28 for transfer of the
operation conditions from terminal device 28 to washing
machine transmitter-receiver 38 of washing machine 29,
the user brings terminal device 28 near the vicinity of
washing machine transmitter-receiver 38. This action is
carried out by using the left hand of the user. In this case,
the user can easily perform the action for bringing termi-
nal device 28 near washing machine transmitter-receiver
38 by using the left hand when washing machine trans-
mitter-receiver 38 is located on the left side with respect
to the center. Accordingly, this structure can increase the
easiness of the action performed by the user.
[0069] According to this embodiment, washing ma-
chine 29 has a width of approximately 640 mm. In gen-
eral, the width ranges from about 520 mm to about 640
mm. In this embodiment, power-on switch 26f is disposed
in either the left side or the right side of operation display
unit 37, while washing machine transmitter-receiver 38
is disposed in the other of the left side and the right side
of operation display unit 37 such that washing machine
transmitter-receiver 38 can be located opposite to power-
on switch 26f. According to this structure, washing ma-
chine transmitter-receiver 38 is positioned away from
power-on switch 26f by 200 mm or longer. Accordingly,
this structure secures a sufficient distance for preventing
a condition prone to communication failure caused by
noise generated from the surroundings of turn-on switch
26f.
[0070] Terminal transmitter-receiver 33 provided on
terminal device 28 and washing machine transmitter-re-
ceiver 38 provided on washing machine 29 can transmit
and receive information to and from each other by using
NFC, for example.
[0071] FIG. 6A illustrates terminal operation unit 30 of
terminal device 28 included in washing machine control
system 50 according to the first exemplary embodiment
of the present invention. FIG. 6B illustrates terminal op-
eration unit 30, describing procedures for transferring
setting contents of the net course of terminal device 28.
[0072] As illustrated in FIGS. 6A and 6B, the user can
set a washing time, a number of times of rinsing, and a
spin-drying time of the net course by pressing power
source button 61 on terminal operation unit 30 of terminal
device 28 and then pressing switching buttons 35a
through 35c of terminal input unit 35 provided on net
course setting unit 31. The user can check the setting
contents on terminal display unit 34.
[0073] After completion of the setting, the user can
transmit the setting contents to washing machine 29 by
pressing transfer start button 32. The function of transfer
start button 32 will be described later with reference to a
flowchart shown in FIG. 7. Terminal device 28 performs
the foregoing operation by starting and implementing
dedicated application, in addition to the function as a cel-
lular phone.
[0074] The operation and effect of washing machine
control system 50 thus constructed are hereinafter de-
scribed.

[0075] FIG. 7 is a flowchart showing the operation of
washing machine control system 50 according to the first
exemplary embodiment of the present invention.
[0076] Referring to FIG. 7, when the user presses pow-
er source button 61 provided on terminal operation unit
30 of terminal device 28, the setting contents of the net
course are displayed on terminal display unit 34 provided
on net course setting unit 31 as illustrated in FIG. 6A
(S41).
[0077] Then, it is determined whether any one of the
washing time, the number of times of rinsing, and the
spin-drying time is changed from the initial settings of the
setting contents of the net course (S42).
[0078] Step S43 corresponds to the case when the
washing time is changed. According to the example of
FIG. 6A, the washing time set to "six minutes" is changed
to "nine minutes" in accordance with a touch of switching
button 35a on the touch panel corresponding to terminal
input unit 35 by the user.
[0079] Step S44 corresponds to the case when the
number of times of rinsing is changed. According to the
example of FIG. 6A, the number of times of rinsing set
to "once" is changed to "twice" in accordance with a touch
of switching button 35b on the touch panel corresponding
to terminal input unit 35 by the user.
[0080] Step S45 corresponds to the case when the
spin-drying time is changed. According to the example
of FIG. 6A, the spin-drying time set to "three minutes" is
changed to "seven minutes" in accordance with a touch
of switching button 35c on the touch panel corresponding
to terminal input unit 35 by the user.
[0081] At this time, the power source of washing ma-
chine 29 is in the "OFF" condition (S46). In this condition,
the power source is cut off, and therefore washing ma-
chine 29 is not in the state where reception of information
is allowed (information receivable condition). According-
ly, transfer start button 32 is not displayed as illustrated
in FIG. 6A.
[0082] When the user presses power-on switch 26f of
washing machine 29, the power source of washing ma-
chine 29 comes into the "ON" condition (S47). Washing
machine 29 allows washing machine transmitter-receiver
38 to transmit power source ON data (data notifying about
power-on condition) to terminal device 28 (S48).
[0083] Terminal device 28 receives the power source
ON data, and recognizes that the power of washing ma-
chine 29 has been turned on by using operation condition
determining unit 36 (S49). Terminal device 28 recognizes
that washing machine 29 comes into information receiv-
able condition. As a result, terminal device 28 displays
transfer start button 32 on terminal operation unit 30 as
illustrated in FIG. 6B (S50).
[0084] After the user presses transfer start button 32
(S51), the user brings terminal device 28 near washing
machine transmitter-receiver 38 in the case of transmis-
sion by NFC (S52). As a consequence, all data on the
settings of the net course is transmitted from terminal
transmitter-receiver 33 to washing machine 29 (S53).
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[0085] Washing machine 29 receives all the data on
the settings of the net course through washing machine
transmitter-receiver 38 (S54).
[0086] Then, washing machine 29 stores all the data
on the settings of the net course in memory 40 (S55),
and also lights up net course display unit 27f on operation
display unit 37 (S56). When memory 40 is constituted by
a non-volatile memory, all the data is allowed to be re-
tained even after cutoff of the power source of washing
machine 29.
[0087] When the user presses start and temporary
switch 26e, washing machine 29 starts operation in ac-
cordance with sequences corresponding to the received
setting contents of the net course (S57). Washing ma-
chine 29 similarly operates in accordance with sequenc-
es corresponding to the received setting contents of the
net course when the user presses start button 62 provid-
ed on terminal operation unit 30 of terminal device 28.

SECOND EXEMPLARY EMBODIMENT

[0088] A second exemplary embodiment according to
the present invention is hereinafter described.
[0089] FIG. 8 is a perspective view illustrating front-
loading-type washing machine 129 according to the sec-
ond exemplary embodiment of the present invention.
Constituent elements in this embodiment have been giv-
en reference numbers similar to the reference numbers
of the corresponding constituent elements described in
the first exemplary embodiment. The same description
about these elements is not repeated herein.
[0090] Similarly to the first exemplary embodiment,
washing machine 129 and terminal device 28 are con-
nected with each other via wireless communication. The
user operates input unit 26 provided on operation display
unit 37 of washing machine 129 to control washing ma-
chine 129 while checking setting contents on display unit
27. The user also operates terminal device 28 to control
washing machine 129. For allowing this control, terminal
device 28 is provided with terminal transmitter-receiver
33 for exchanging information with washing machine
129. On the other hand, operation display unit 37 of wash-
ing machine 129 is provided with washing machine trans-
mitter-receiver 38 for exchanging information with termi-
nal device 28.
[0091] Operation display unit 37 disposed in a front
area of an upper surface of washing machine 129 has a
shape extended in the left-right direction. Operation dis-
play unit 37 is disposed on an inclined surface positioned
in the front area of the upper surface of washing machine
129. Controller 39 for controlling washing machine 129
is further disposed inside the front area of the upper sur-
face of washing machine 129. The specific positions of
operation display unit 37, the operation unit, washing ma-
chine transmitter-receiver 38 and others may be the
same positions as the corresponding positions shown in
FIG. 4, for example.
[0092] The specific operation of washing machine 129

is similar to the corresponding operation of washing ma-
chine 29 in the first exemplary embodiment. The detailed
description of this operation is not repeated.
[0093] When the user brings terminal device 28 near
washing machine transmitter-receiver 38 after the input
and set of contents of the net course to terminal device
28, information is transmitted from terminal transmitter-
receiver 33 provided on terminal device 28, and inputted
to washing machine 129 via washing machine transmit-
ter-receiver 38. Washing machine transmitter-receiver
38 is disposed on the left side with respect to the center
of operation display unit 37 in the transverse direction
such that washing machine transmitter-receiver 38 is dis-
posed opposite to power-on switch 26f located on the
right side with respect to the center of operation display
unit 37.
[0094] The position of washing machine transmitter-
receiver 38 on operation display unit 37 is now discussed.
Similarly to the first exemplary embodiment, there occurs
such a case where a large volume of noise components
are superimposed on power source voltage as illustrated
in the lower part of FIG. 5. In this case, it is assumed that
communication is influenced by the noise components,
a magnetic field generated by flow of main current, and
other factors during communication.
[0095] For avoiding the effect of the noise components
of the power source voltage and the effect of the magnetic
field imposed on the communication, power-on switch
26f is disposed in either the left side or the right side of
operation display unit 37, while washing machine trans-
mitter-receiver 38 is disposed in the other of the left side
and the right side of operation display unit 37 such that
washing machine transmitter-receiver 38 can be located
opposite to power-on switch 26f. According to this struc-
ture, washing machine transmitter-receiver 38 is located
away from power-on switch 26f by a sufficient length.
This structure secures a sufficient distance for preventing
a condition prone to communication failure caused by
noise generated from the surroundings of power-on
switch 26f.
[0096] In addition, switches for tuning on and off the
power source, including power-on switch 26f, are dis-
posed on the right side such that operation can be easily
performed by the right hand corresponding to the domi-
nant hand for many users according to this embodiment.
In view of safety, switches requiring rapid actions are
given priority in the positioning on the right side.
[0097] For example, supposing that the user whose
dominant hand is the right hand uses a cellular phone as
terminal device 28, the user inputs the settings of washing
machine 129 by using the right hand corresponding to
the dominant hand while carrying the cellular phone by
the left hand as the hand opposite to the dominant hand.
[0098] At the time of transmission of the settings of the
operation conditions retained in terminal device 28 to
washing machine transmitter-receiver 38 of washing ma-
chine 129, the user brings terminal device 28 near the
vicinity of washing machine transmitter-receiver 38. This
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action for bringing terminal device 28 near washing ma-
chine transmitter-receiver 38 is performed by using the
left hand of the user. In this case, the user can easily
perform the action for bringing terminal device 28 near
washing machine transmitter-receiver 38 by using the
left hand when washing machine transmitter-receiver 38
is located on the left side with respect to the center. Ac-
cordingly, this structure can increase the easiness of op-
eration performed by the user.
[0099] As described above, the steps in the respective
embodiments can be controlled by utilizing information
communication between washing machine 29 or 129 and
terminal device 28. Moreover, washing machine trans-
mitter-receiver 38 of washing machine 29 or 129 is dis-
posed on the left side with respect to the center of oper-
ation display unit 37, while power-on switch 26f is dis-
posed in the right side of operation display unit 37. This
structure allows the user to input the settings of washing
machines 29 or 129 from a remote position from washing
machines 29 or 129. Accordingly, this structure increases
the easiness of operation, and securely achieves trans-
mission and reception of information while avoiding effect
of electromagnetic noise and the like on washing ma-
chine transmitter-receiver 38.
[0100] Furthermore, washing machine transmitter-re-
ceiver 38 is disposed on the inclined surface of operation
display unit 37. This structure prevents adhesion of water
to washing machine transmitter-receiver 38. Accordingly,
this structure also prevents adhesion of water to terminal
device 28 brought near washing machine transmitter-re-
ceiver 38 during communication, thereby avoiding com-
munication failure.
[0101] The description has been given of washing ma-
chine control system 50 which utilizes communication
between washing machine 29 or 129 and terminal device
28 brought near washing machine transmitter-receiver
38 in the respective embodiments. However, the present
invention is not limited to these embodiments. For exam-
ple, the present invention is applicable to a structure con-
nected by a short-distance wireless communication tech-
nology using infrared light or radio waves.
[0102] According to the respective embodiments, the
control systems for controlling washing machines 29 and
129 have been discussed. However, devices to be con-
trolled under a program are not limited to washing ma-
chines 29 and 129. The present invention is applicable
to control of other types of devices as long as these de-
vices are controlled under a program implemented a mi-
crocomputer. Even in the case of systems for controlling
other types of devices, operation and effect similar to the
operation and effect of the structures for controlling wash-
ing machines 29 and 129 can be offered.
[0103] As can be understood from the foregoing de-
scription, according to washing machines 29 and 129
and washing machine control system 50 in the respective
embodiments, the easiness of operation for a user in-
creases. Besides, the transmission-reception function
securely works without effect of electromagnetic noise,

and therefore the easiness of handling improves without
causing malfunction.
[0104] Moreover, each of washing machines 29 and
129 discussed in the respective embodiments commu-
nicates with terminal device 28 by wireless communica-
tion. Each of washing machines 29 and 129 includes con-
troller 39 for controlling operation and communication of
washing machine 29 or 129, and operation display unit
37 disposed in the upper part of washing machine 29 or
129 and extended in the left-right direction, for determin-
ing a setting of the operation course and displaying the
setting. Operation display unit 37 includes power-on
switch 26f for turning on the power source, display unit
27 for displaying the setting contents of the operation
course, and washing machine transmitter-receiver 38 for
communicating with terminal device 28. Controller 39 re-
ceives, via washing machine transmitter-receiver 38, in-
formation on the operation course transmitted from ter-
minal device 28. Then, controller 39 displays the opera-
tion course and controls operation of the operation
course based on the information on the operation course.
Power-on switch 26f is disposed in either the left side or
the right side of operation display unit 37, while washing
machine transmitter-receiver 38 is disposed in the other
of the left side and the right side of operation display unit
37 such that washing machine transmitter-receiver 38
can be located opposite to power-on switch 26f.
[0105] Each of washing machine systems 50 in the re-
spective embodiments includes terminal device 28, and
washing machine 29 or 129 configured to communicate
with terminal device 28 via wireless communication.
Each of washing machines 29 and 129 includes controller
39 for controlling operation and communication of wash-
ing machine 29 or 129, and operation display unit 37
disposed in the upper part of washing machine 29 or 129
and extended in the left-right direction, for determining a
setting of the operation course and displaying the setting.
Operation display unit 37 includes power-on switch 26f
for turning on the power source, display unit 27 for dis-
playing the setting contents of the operation course, and
washing machine transmitter-receiver 38 for communi-
cating with terminal device 28. Terminal device 28 in-
cludes terminal transmitter-receiver 33 for communicat-
ing with washing machine 29 or 129. Controller 39 of
washing machine 29 or 129 receives, via washing ma-
chine transmitter-receiver 38, information on the opera-
tion course transmitted from terminal transmitter-receiver
33 of terminal device 28. Then, controller 39 displays the
operation course and controls operation of the operation
course based on the information of the operation course.
Power-on switch 26f is disposed in either the left side or
the right side of operation display unit 37, while washing
machine transmitter-receiver 38 is disposed in the other
of the left side and the right side of operation display unit
37 such that washing machine transmitter-receiver 38
can be located opposite to power-on switch 26f.
[0106] These structures increase the easiness of op-
eration for a user. Besides, by the arrangement that
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washing machine transmitter-receiver 38 is located by
an appropriate distance away from power-on switch 26f
which easily generates electromagnetic noise, these
structures allow transmission and reception of signals
securely transmitted without effect of electromagnetic
noise or the like on washing machine transmitter-receiver
38.
[0107] Washing machine transmitter-receiver 38 is dis-
posed on the left side with respect to the center of oper-
ation display unit 37, while power-on switch 26f is dis-
posed on the right side with respect to the center of op-
eration display unit 37.
[0108] This structure increases the easiness of oper-
ation for a user whose dominant hand is the right hand.
[0109] Washing machine transmitter-receiver 38 is dis-
posed on the inclined surface of operation display unit 37.
[0110] This structure prevents adhesion of water to
washing machine transmitter-receiver 38. Accordingly,
this structure prevents adhesion of water to terminal de-
vice 28 brought near washing machine transmitter-re-
ceiver 38 during communication, thereby avoiding com-
munication failure.

INDUSTRIAL APPLICABILITY

[0111] As aforementioned, the present invention can
offer the particular advantage that an operation course
and the like of a washing machine is allowed to be set
from a remote location. Accordingly, the present inven-
tion is suited for a washing machine which washes
clothes inserted into a washing and spin-drying tub, and
for a washing machine control system or the like capable
of controlling this type of washing machines. Further-
more, the present invention is applicable to control for
other electric devices which are electronically controlled.

REFERENCE MARKS IN THE DRAWINGS

[0112]

3 housing
4 water receiving tub
5 suspending bar
6 washing and spin-drying tub
7 agitating vane
8 motor
9 power switching mechanism
10 cover body
11 water supply valve
12 drain valve
13 connector
14 water level detector
15 inverter circuit
17 power source
16A through 16F switching element
18 diode bridge
19 choke coil
20 smoothing capacitor

21 position detector
23 rotation controller
24 driving circuit
25 load driver
26 input unit
26a washing time setting switch
26b rinsing frequency setting switch
26c spin-drying time setting switch
26d drying time setting switch
26e start and temporary stop switch
26f power-on switch
26g power-off switch
26i existing course selection switch
27 display unit
27a washing time display unit
27b rinsing frequency display unit
27c spin-drying time display unit
27d drying time display unit
27e operation course selection display unit
27f net course display unit
28 terminal device
29, 129 washing machine
30 terminal operation unit
31 net course setting unit
32 transfer start button
33 terminal transmitter-receiver
34 terminal display unit
35 terminal input unit
35a through 35c switching button
36 operation condition determining unit
37 operation display unit
38 washing machine transmitter-receiver
39 controller
40 memory
50 washing machine control system
60 pump
61 power source button
62 start button

Claims

1. A washing machine configured to communicate with
a terminal device via wireless communication, the
washing machine comprising:

a controller for controlling operation and com-
munication of the washing machine; and
an operation display unit disposed in an upper
part of the washing machine and extended in a
left-right direction, for determining a setting of
an operation course and displaying the setting,
wherein
the operation display unit includes a power-on
switch for turning on a power source, a display
unit for displaying setting contents of the oper-
ation course, and a washing machine transmit-
ter-receiver for communicating with the terminal
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device,
the controller receives, via the washing machine
transmitter-receiver, information on the opera-
tion course transmitted from the terminal device,
and displays the operation course and controls
operation of the operation course based on the
information on the operation course,
the power-on switch is disposed in either the left
side or the right side of the operation display
unit, and
the washing machine transmitter-receiver is dis-
posed in the other of the left side and the right
side of the operation display unit such that the
washing machine transmitter-receiver can be lo-
cated opposite to power-on switch.

2. The washing machine according to claim 1, wherein
the washing machine transmitter-receiver is dis-
posed on the left side with respect to a center of the
operation display unit, and
the power-on switch is disposed on the right side
with respect to the center of the operation display
unit.

3. The washing machine according to claim 1 or 2,
wherein the washing machine transmitter-receiver
is disposed on an inclined surface of the operation
display unit.

4. A washing machine control system, comprising:

a terminal device; and
a washing machine configured to communicate
with the terminal device via wireless communi-
cation,
the washing machine including:

a controller for controlling operation and
communication of the washing machine;
and
an operation display unit disposed in an up-
per part of the washing machine and ex-
tended in a left-right direction, for determin-
ing a setting of an operation course and dis-
playing the setting, wherein

the operation display unit includes a power-on
switch for turning on a power source, a display
unit for displaying setting contents of the oper-
ation course, and a washing machine transmit-
ter-receiver for communicating with the terminal
device,
the terminal device including:

terminal transmitter-receiver for communi-
cating with the washing machine,

wherein

the controller of the washing machine receives,
via the washing machine transmitter-receiver,
information on the operation course transmitted
from the terminal transmitter-receiver of the ter-
minal device, and displays the operation course
and controls operation of the operation course
based on the information on the operation
course,
the power-on switch is disposed in either the left
side or the right side of the operation display
unit, and
the washing machine transmitter-receiver is dis-
posed in the other of the left side and the right
side of the operation display unit such that the
washing machine transmitter-receiver can be lo-
cated opposite to the power-on switch.
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