10

15

20

25

30

35

[DESCRIPTION]

[Title of Invention]

CONTROL DEVICE AND ELECTRIC FURNITURE
[Technical Field]

[0001]

An embodiment of the invention relates to a control device
and electric furniture.

[Background Art]

[0002]

For example, there are electric furniture (e.g., an electric
bed, an electric reclining chair, etc.) in which the angle of the
backrest and/or the height are modifiable. These electric
furniture are operated by a control device (e.g., a remote
controller: remote control) such as a handy switch, etc. It is
desirable to improve the operationability of such a control device.
[Prior Art Documents]

[Patent Literature]

[0003]

[Patent Literature 1]

Japanese Patent No. 5483579
[Summary of Invention]

[Problem to be Solved by the Invention]

[0004]

An embodiment of the invention provides a control device
and electric furniture in which the operationability can be
improved.

[Means for Solving the Problem]

[0005]

According to an embodiment, a control device includes an
operation part including an operation acceptor capable of
accepting a control operation of a movable part of electric
furniture, and includes a detector provided in the operation part.
Based on a detection result of the detector, a non-accepting state
in which the movable part is not controlled even when the
operation acceptor receives an input transitions to an accepting
state in which the movable part is controlled according to the
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control operation accepted by the operation acceptor.

According to another embodiment, the electric furniture
includes a movable part and a controller. The controller includes
an operation part including an operation acceptor capable of
accepting a control operation of the movable part, and includes a
detector provided in the operation part. A non-accepting state in
which the movable part is not controlled even when the operation
acceptor receives an input transitions, based on a detection result
of the detector, to an accepting state in which the movable part is
controlled according to the control operation accepted by the
operation acceptor.

[Effects of the Invention]

[0006]

An embodiment of the invention can provide a control
device and electric furniture in which the operationability can be
improved.

[Brief Description of Drawings]

[0007]

[FIG. 1]

FIG. 1A and FIG. 1B are schematic perspective views
illustrating a control device and electric furniture according to a
first embodiment.

[FIG. 2]

FIG. 2 is a flowchart illustrating the operation of the control
device according to the first embodiment.

[FIG. 3]

FIG. 3 is a block diagram illustrating the control device and
the electric furniture according to the first embodiment.

[FIG. 4]

FIG. 4 is a block diagram illustrating a control device and
electric furniture according to a second embodiment.

[FIG. 5]

FIG. 5A and FIG. 5B are schematic views illustrating the
operation of a control device according to a third embodiment.

[FIG. 6]

FIG. 6 is a block diagram illustrating a control device and
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electric furniture according to a fourth embodiment.

[FIG. 7]

FIG. 7 is a block diagram illustrating a control device and
electric furniture according to a fifth embodiment.

[FIG. 8]

FIG. 8 is a block diagram illustrating a control device and
electric furniture according to a sixth embodiment.

[FIG. 9]

FIG. 9 is a block diagram illustrating a control device and
electric furniture according to a seventh embodiment.

[FIG. 10]

FIG. 10 is a block diagram illustrating a control device and
electric furniture according to an eighth embodiment.

[FIG. 11]

FIG. 11 is a schematic perspective view illustrating another
electric furniture including the control device according to the
embodiment.

[Modes for Carrying Out the Invention]

[0008]

Various embodiments are described below with reference
to the accompanying drawings.

The drawings are schematic and conceptual; and the
relationships between the thickness and width of portions, the
proportions of sizes among portions, etc., are not necessarily the
same as the actual values. The dimensions and proportions may
be illustrated differently among drawings, even for identical
portions.

In the specification and drawings, components similar to
those described previously or illustrated in an antecedent drawing
are marked with the same reference numerals; and a detailed
description is omitted as appropriate.

[0009]

(First embodiment)

FIG. 1A and FIG. 1B are schematic perspective views
illustrating a control device and electric furniture according to a
first embodiment.
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As shown in FIG. 1A, the control device 150 according to
the first embodiment is used with the electric furniture 310. The
control device 150 can control a movable part 70 of the electric
furniture 310. The control device 150 is, for example, a remote
controller (a remote control) of the electric furniture 310. The
control device 150 is, for example, a handy switch. The control
device 150 may include various functions such as an ON/OFF
function of lighting, a paging function of a nurse or a caregiver, an
ON/OFF function of a power supply, etc.

[0010]

For example, the electric furniture 310 is used in a hospital,
a care facility, a household, etc.

[0011]

In the example, the electric furniture 310 is an electric bed.
The electric bed includes the movable part 70. The movable part
70 includes, for example, a back section 70a, an upper leg section
70b, a lower leg section 70c, a height adjuster 70d, etc. The
angles between the back section 70a, the upper leg section 70b,
and the lower leg section 70c are modifiable. The angle of the
upper body of the body is modifiable by the operation of the back
section 70a. For example, the angle of the back is modifiable by
modifying the angle between the back section 70a and the upper
leg section 70b. The angle of the knees is modifiable by
modifying the angle between the upper leg section 70b and the
lower leg section 70c. These angles may be changed in
combination. For example, the height adjuster 70d can modify
the distance (the height) between the floor surface and the bed
surface. These movable parts 70 include, for example, actuators,
etc. By the operations of the movable parts 70, at least one of
"back-raising," "knee-raising," "height adjustment," or the like is
possible.

[0012]

For example, the control device 150 is electrically
connected to the movable part 70 recited above. A control
circuit may be provided between the control device 150 and the
movable part 70. Thus, the case where another circuit is
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provided therebetween also is included in the state of being
electrically connected.

[0013]

For example, the control device 150 is connected to the
electric furniture 310 by a cable 15. The control device 150 may
be connected to the electric furniture 310 by wireless
communication.

[0014]

As shown in FIG. 1B, the control device 150 includes an
operation part 10. The operation part 10 has a first surface 10a.
The first surface 10a is, for example, an operation surface.

[0015]

The operation part 10 includes an operation acceptor 20.
The operation acceptor 20 is provided at the first surface 10a.
The operation acceptor 20 can accept a control operation of the
movable part 70 of the electric furniture 310. For example, the
control operation is performed by the operator (the user) of the
control device 150.

[0016]

For example, multiple operation buttons are used as the
operation acceptor 20. For example, when a raise button 22a
relating to "head" is pressed, the angle of the back section 70a
increases. For example, when a lower button 22b relating to
"head" is pressed, the angle of the back section 70a decreases.
For example, when a raise button 23a relating to "feet" is pressed,
the angles of the upper leg section 70b and the lower leg section
70c increase. For example, when a lower button 23b relating to
"feet" is pressed, the angles of the upper leg section 70b and the
lower leg section 70c decrease. These angles are, for example,
angles from the horizontal plane. For example, when a raise
button 24a relating to "height" is pressed, the bed surface
becomes higher. For example, when a lower button 24b relating
to "height" is pressed, the bed surface becomes lower. For
example, when a raise button 21a relating to "combination" is
pressed, the "head" and the "feet" change in combination. For
example, when a lower button 21b relating to "combination" is
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pressed, the "head" and the "feet" change in combination. These
changes are performed by the operation of the movable part 70.
For example, the operations recited above are performed in the
period in which the operation buttons continue to be pressed. A
safe operation is obtained thereby. A function displayer 27 that
shows the functions of the operation buttons may be provided in
the region between the multiple operation buttons.

[0017]

Other than switches including mechanical contact points,
the operation acceptor 20 may include any input device (e.g.,
touch switches, etc.) of an electrostatic type, an optical type, etc.

[0018]

As shown in FIG. 1B, a display region 28 (e.g., a displayer)
may be provided at the first surface 10a. For example, the
display region 28 can display information (the angles of the
sections, the height, etc.) relating to the movable part 70 of the
electric furniture 310. Information that relates to the function or
operating states of the operation acceptor 20 may be displayed in
the display region 28.

[0019]

As shown in FIG. 1B, a detector 40 is provided in the
operation part 10. The detector 40 is fixed to the operation part
10. For example, the detector 40 is provided inside the
operation part 10 (e.g., a housing). The detector 40 includes, for
example, at least one of an acceleration sensor, a touch sensor, a
temperature sensor, an illuminance sensor, a pulse wave sensor,
an atmospheric pressure sensor, a vibration sensor, a pressure
sensor, an image sensor, or a distance sensor. For example, in
the case where the detector 40 includes an acceleration sensor,
an acceleration (e.g., a vibration, etc.) applied to the detector 40
is detected by the detector 40. Thereby, it can be estimated
whether or not the operation part 10 is held by the operator.
Various examples of the detection by the detector 40 are
described below.

[0020]

The control device 150 includes a non-accepting state in
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which a control operation is not accepted, and an accepting state
in which a control operation is accepted. These two states are
switched based on the detection result of the detector 40.

[0021]

For example, the control device 150 is in the non-accepting
state in the state in which the control device 150 (the operation
part 10) is suspended from the frame of the bed (the electric
furniture 310) or in the state in which the control device 150 (the
operation part 10) is placed on the bed, etc.

[0022]

In the non-accepting state, for example, the movable part
70 is not controlled even when the operation acceptor 20 receives
an input (e.g., a control operation, etc.). For example, the
movable part 70 (e.g., the back section 70a) does not move even
when an operation button (e.g., the raise button 22a relating to
"head") is pressed.

[0023]

For example, there are cases where an operation button
(the operation acceptor 20) is pressed without the intention of the
operator (the user) of the control device 150. Itis dangerous for
the movable part 70 to move due to the unintended input. At
this time, because the control device 150 includes the
non-accepting state recited above, a safe operation is obtained
because the movable part 70 does not move in the case of the
unintended input.

[0024]

Based on the detection result of the detector 40, the
control device 150 transitions from such a non-accepting state to
the accepting state. For example, when an operation is
performed such as the operator (the user) holding the control
device 150 (the operation part 10) in a hand, etc., the operation
is detected by the detector 40. Based on the detection result of
the detector 40, the control device 150 transitions from the
non-accepting state to the accepting state.

[0025]

For example, in the case where the detector 40 includes an
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acceleration sensor, the acceleration that is applied to the
detector 40 is detected by the detector 40. Thereby, it is
estimated that the operation part 10 is held by the operator. At
this time, the control device 150 transitions to the accepting
state.

[0026]

In the accepting state, the movable part 70 is controlled
according to the control operations accepted by the operation
acceptor 20. For example, when the raise button 22a relating to
"head" is pressed in the accepting state, the angle of the back
section 70a increases. The desired control operation can be
performed. Thus, when the detector 40 detects that the control
device 150 is being held, the control device 150 transitions from
the non-accepting state to the accepting state. Then, in the
accepting state, the movable part 70 is controlled according to the
control operations accepted by the operation acceptor 20. For
example, in the case where the electric furniture 310 is a bed and
the movable part 70 includes the section 70 of the bed, at least
one operation of raising/lowering or back-raising is performed in
the accepting state.

[0027]

Thus, in the embodiment, the control device 150
transitions from the non-accepting state to the accepting state
based on the detection result of the detector 40. The transition
is performed based on the detection result of the detector 40.
Accordingly, it is unnecessary for the operator (the user) to
perform an operation to transition from the non-accepting state to
the accepting state. It is sufficient for the operator only to
operate the operation acceptor 20 transitioned to the accepting
state. The operation of the operator is one operation (i.e., one
action, i.e., a "single action").

[0028]

On the other hand, for example, there is a first reference
example in which a switch (e.g., a power supply switch, etc.) for
transitioning from the non-accepting state to the accepting state
is provided. In the first reference example, first, the operator
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operates the switch to transition from the non-accepting state to
the accepting state; subsequently, the operator operates the
operation acceptor 20. Two actions are necessary; and the
operation is complex. In the case where the operator is a senior
citizen, etc., the operation of the switch may be forgotten
undesirably; and the operation cannot be performed.

[0029]

For example, there is a second reference example in which
the non-accepting state transitions to the accepting state due to
an operation button (the operation acceptor 20) being pressed
once. The desired control operation is performed by further
pressing the operation button after transitioning to the accepting
state. The second reference example has a "double action;" and
the operation is complex. In the case where the operator is a
senior citizen, etc., it may be forgotten that an operation is
performed once to switch to the accepting state and then the
desired operation is performed. There are also cases where the
operation cannot be performed.

[0030]

On the other hand, a third reference example may be
considered in which the non-accepting state is not provided. In
such a case, the control device is in the accepting state constantly.
In such a case, as described above, there are cases where the
movable part 70 is moved by an unintended input.

[0031]

Conversely, in the embodiment, the operation acceptor 20
transitions from the non-accepting state to the accepting state
based on the detection result of the detector 40. Thereby, it is
unnecessary for the operator (the user) to operate the transition
from the non-accepting state to the accepting state. A
"single-action" operation is possible. A control device and
electric furniture can be provided in which the operationability can
be improved. Good safety also is obtained.

[0032]

On the other hand, there is a method (a fourth reference
example) for a portable information device such as a mobile
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telephone, a smartphone, a tablet computer, etc., in which the
operation of the information device is controlled by estimating
whether or not the information device is being held by the user.
For example, when the information device is being held by the
user, the vibration (the acceleration) of the information device is
larger than the vibration (e.g., the acceleration) when the
information device is placed on a desk. By detecting the
vibration, the power supply of the information device is turned off
(a sleep state) when it is estimated that the information device is
not being held by the user. In such an example, the vibration or
the like received by the information device itself operated by the
user is detected; and the information device is controlled based
on the detection. Such a control is directed to reduce the power
consumption. In an information device such as that recited
above, an unsafe state of the user rarely occurs even when a
misoperation or a misrecognition of the input exists.

[0033]

Conversely, in the embodiment, the state of the control
device 150 (the operation part 10: remote controller) used with
the electric furniture 310 is detected by the detector 40. For
example, in the case where the approach of the fourth reference
example recited above is applied, the operation/non-operation of
the electric furniture 310 would be controlled by detecting the
state (e.g., the vibration, the acceleration, etc.) of the electric
furniture 310. For example, the electric furniture 310 would be
set to the sleep state when the electric furniture 310 undergoes
an acceleration.

[0034]

Conversely, in the embodiment, unlike such an approach,
the state of the control device 150 (the operation part 10) used
with the electric furniture 310 is detected by the detector 40; and
the switching between the non-accepting state and the accepting
state of the control device 150 is performed. Thus, the state is
switched by detecting the state of the control device 150 used
with the electric furniture 310 by the detector 40 because this is a
special circumstance in which a safe operation is required for the
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electric furniture 310 which is the control object of the control
device 150.

[0035]

On the other hand, for a remote controller (a control
device) operating a crane, etc., the operator is an expert.
Conversely, the operator (the user) of the electric furniture 310 is
a non-expert also including, for example, a senior citizen, etc.
Therefore, there are special circumstances in which it is difficult to
apply a complex operation.

[0036]

Thus, a special circumstance exists for the control device
150 used with the electric furniture 310. Based on such a
circumstance, in the embodiment, the detector 40 is provided in
the operation part 10 of the control device 150 used with the
electric furniture 310. Then, the transition from the
non-accepting state to the accepting state is performed based on
the detection result of the detector 40. Thereby, the electric
furniture 310 can be controlled to the desired state by a
"single-action" simple operation while maintaining good safety.
An easy operation can be possible even by a non-expert such as a
senior citizen, etc.

[0037]

In the embodiment, for example, the non-accepting state
and the accepting state are controlled by a controller 42 (referring
to FIG. 1B). The controller 42 may be provided in the control
device 150 (the operation part 10). The controller 42 may be
provided in the electric furniture 310. The controller 42 may be
provided separately from the control device 150 and the electric
furniture 310. Any wired or wireless configuration is applicable
to the transmission/reception of the information (the signals)
between the controller 42 and the control device 150 and the
transmission/reception of the information (the signals) between
the controller 42 and the electric furniture 310.

[0038]

An example of the control of switching between the
non-accepting state and the accepting state recited above will
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now be described.

[0039]

FIG. 2 is a flowchart illustrating the operation of the control
device according to the first embodiment.

For example, the control device 150 (the operation part
10) is suspended from the frame of an electric bed (the electric
furniture 310), etc. In this state, the control device 150 is in the
non-accepting state (step S101).

[0040]

It is determined whether or not the detection result of the
detector 40 is not less than a threshold (step S102). When the
state in which the detection result is not less than the threshold
continues for not less than a threshold time, for example, it is
estimated that the operation part 10 is being held. On the other
hand, when the detection result is less than the threshold, for
example, it is estimated that the operation part 10 is not being
held. When the detection result is less than the threshold, the
flow returns to step S101; and the non-accepting state is
maintained. In the non-accepting state, the movable part 70 is
not controlled even when the operation acceptor 20 receives an
input. For example, the undesirable unintentional operation of
the movable part 70 can be suppressed in the case where the
control device 150 is placed in the state in which the operation
acceptor 20 is downward, etc. Good safety is obtained.

[0041]

When the detection result of the detector 40 is not less
than the threshold (e.g., when it is estimated that the operation
part 10 is being held), the control device 150 transitions to the
accepting state (step S103). When the operation acceptor 20 is
operated in the accepting state, the movable part 70 moves
according to the operation. For example, the section angle, the
height, etc., of the bed (the electric furniture 310) can be
adjusted.

[0042]

Further, it is determined whether or not the detection
result of the detector 40 is not less than the threshold (step S104).
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When the detection result of the detector 40 is not less than the
threshold (e.g., when it is estimated that the operation part 10 is
being held), the flow returns to step S103; and the accepting
state continues.

[0043]

When the detection result of the detector 40 is less than
the threshold (e.g., when it is estimated that the operation part
10 is not being held) in step S104, it is determined whether or not
the period of no operations input to the operation acceptor 20 has
reached a prescribed length of time (step S105). Thereby, for
example, it is estimated whether or not the operation by the
operator has ended. When the prescribed period of time has not
elapsed, the flow returns to step S103. When the prescribed
period of time has elapsed, the control device 150 is set to the
non-accepting state (step S106). Then, the series of controls
ends. Or, the flow may return to step S101.

[0044]

By providing step S105 recited above, for example, the
frequent switching between the non-accepting state and the
accepting state, etc., can be suppressed.

[0045]

For example, controller 42 performs at least one of the
comparison between the detection result of the detector 40 and
the threshold (the estimation of whether or not the operation part
10 is being held), the switching from the non-accepting state to
the accepting state, the switching from the accepting state to the
non-accepting state, or the determination of the passage of time.

[0046]

In the accepting state as described above, the movable
part 70 moves when the operation acceptor 20 accepts a control
operation. On the other hand, when the operation acceptor 20
receives an input in the non-accepting state, the movable part 70
does not perform the operation corresponding to the input. The
input that the operation acceptor 20 receives in the non-accepting
state may not be an operation by the operator, and includes cases
where any object contacts the operation acceptor 20, or any



10

15

20

25

30

35

14

object approaches the operation acceptor 20. In the
non-accepting state, the "movable part 70 not performing the
operation corresponding to the input" includes the movable part
70 not moving.

[0047]

The non-accepting state includes various states such as
the following. In one example, when the operation acceptor 20
receives an input in the non-accepting state, the operation
acceptor 20 does not output the input as a signal. For example,
in the case where an operation button is used, even when the
operation button is pressed, a signal that corresponds to the
ON/OFF of the electrical contact is not output.

[0048]

In another example, when the operation acceptor 20
receives an input and the signal output from the operation
acceptor 20 is supplied toward the controller 42, the controller 42
does not accept the signal.

[0049]

In another example, when the operation acceptor 20
receives an input and the signal output from the operation
acceptor 20 is supplied to the controller 42, a control signal based
on the signal is not output to the electric furniture 310 from the
controller 42.

[0050]

In another example, the movable part 70 of the electric
furniture 310 may not be operated even when the control signal
from the controller 42 is output to the electric furniture 310. In
other words, the non-accepting state and the accepting state of
the movable part 70 are controlled based on the state of the
control device 150. Even in such a case, the non-accepting state
may be considered as one state of the control device 150 because
the movable part 70 is not operated according to the state of the
control device 150 (the operation part 10). In other words, any
state in which the movable part 70 is not controlled when any
input is supplied to the operation acceptor 20 is taken as the
"non-accepting state."
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[0051]

Several examples of configurations and operations of the
control device will now be described. Although the controller 42
is provided in the operation part 10 in the following examples, the
controller 42 may be provided separately from the operation part
10 (the control device) as described above.

[0052]

FIG. 3 is a block diagram illustrating the control device and
the electric furniture according to the first embodiment.

As shown in FIG. 3, the control device 150 includes the
operation acceptor 20, the detector 40, and the controller 42.

[0053]

For example, the detector 40 and the controller 42 are
provided in a space of the interior of the operation part 10. The
detector 40 and the controller 42 may be provided in any location
of the operation part 10.

[0054]

As described above, the detector 40 includes, for example,
at least one of an acceleration sensor, a touch sensor, a
temperature sensor, an illuminance sensor, a pulse wave sensor,
an atmospheric pressure sensor, a vibration sensor, a pressure
sensor, an image sensor, or a distance sensor.

[0055]

For example, the acceleration sensor detects an
acceleration applied to the operation part 10. By detecting the
acceleration applied to the operation part 10, it can be estimated
whether or not the operation part 10 is held by the operator. For
example, the orientation of the operation part 10 can be detected
by a three-axis acceleration sensor (a gyro sensor). The
"orientation" includes, for example, the orientation of the first
surface 10a (the surface where the operation acceptor 20 is
provided) when referenced to gravity. For example, it can be
estimated whether or not the operation part 10 is held by the
operator by detecting the change of the orientation of the
operation part 10.

[0056]
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For example, the touch sensor detects a change of an
electrostatic capacitance, a change of a current, etc. For
example, the contact (or the approach) of an object to the
operation part 10 is detected. By using the touch sensor, it can
be estimated whether or not the operation part 10 is held by the
operator.

[0057]

For example, the temperature sensor detects the
temperature of the operation part 10 (or the periphery of the
operation part 10, etc.). For example, it can be estimated
whether or not the operation part 10 is held by the operator by
detecting the change of the temperature of the outer surface of
the operation part 10. For example, when the temperature of
the outer surface of the operation part 10 raises, it can be
estimated that the operation part 10 is held by the operator.

[0058]

For example, the illuminance sensor detects the brightness
of the periphery of the operation part 10. It can be estimated
whether or not the operation part 10 is held by the operator by
detecting the change of the brightness of the periphery of the
operation part 10. For example, it can be estimated that the
operation part 10 is held by the operator when the periphery of
the operation part 10 becomes a dark state abruptly from a bright
state.

[0059]

For example, the pulse wave sensor detects a pulse wave.
The pulse wave has a periodic pattern unique to a body. For
example, the pulse wave of the body propagates to the operation
part 10 when the operation part 10 is held by the operator. It
can be estimated whether or not the operation part 10 is held by
the operator by detecting the pulse wave.

[0060]

For example, the atmospheric pressure sensor detects the
atmosphere (atmospheric pressure) of the periphery of the
operation part 10. For example, information that relates to the
change of the position in the height direction of the operation part
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10 can be obtained from the detection result of the atmospheric
pressure sensor. For example, it can be estimated whether or
not the operation part 10 is held by the operator by detecting the
sudden change of the position in the height direction of the
operation part 10.

[0061]

For example, the vibration sensor detects the vibration of
the operation part 10. It can be estimated whether or not the
operation part 10 is held by the operator by detecting the
vibration of the operation part 10.

[0062]

For example, the pressure sensor detects the pressure
applied to the operation part 10. For example, the pressure that
is applied to the operation part 10 changes when the operation
part 10 is held by the operator. It can be estimated whether or
not the operation part 10 is held by the operator by detecting the
pressure applied to the operation part 10.

[0063]

For example, the image sensor images the periphery of the
operation part 10. For example, the face or the hand of the
operator approaching the operation part 10 can be detected by
the image sensor. For example, the detection of the face or the
hand is performed by image recognition. For example, it can be
estimated whether or not the operation part 10 is held by the
operator by detecting the face or the hand of the operator
approaching the operation part 10.

[0064]

For example, the distance sensor measures the distance to
an object (e.g., the hand of the operator, etc.) using infrared, a
radio wave, etc. It can be estimated whether or not the
operation part 10 is held by the operator based on the output of
the distance sensor. For example, it can be estimated that the
operation part 10 is held by the operator when the distance from
the operation part 10 to the object is not more than a threshold.

[0065]

In the case where the acceleration sensor or the like is
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used as the detector 40, the state in which the operator holds the
operation part 10 is detected. In the case where the image
sensor, the distance sensor, or the like is used as the detector 40,
the state is detected in which the hand, etc., of the operator
approaches the operation part 10 and is about to hold the
operation part 10. Any configuration that can estimate whether
or not the operation part 10 is held by the operator or is about to
be held by the operator is applicable to the detector 40.

[0066]

For example, the controller 42 is connected to the
operation acceptor 20 and the detector 40. For example, a
signal based on a control operation accepted by the operation
acceptor 20 (e.g., the buttons 21a, 21b, 22a, 22b, 23a, 23b, 243,
and 24b) is supplied to the controller 42. On the other hand, the
detection result of the detector 40 is supplied to the controller 42.

[0067]

For example, the controller 42 is electrically connected to
the electric furniture 310 via the cable 15 (referring to FIG. 1A,
etc.), etc. The controller 42 supplies, to the electric furniture
310, the control signal corresponding to the control operation
accepted by the operation acceptor 20.

[0068]

In addition to the movable part 70, a driver 72 is provided
in the electric furniture 310. The driver 72 is connected to the
movable part 70 and connected to the controller 42. The driver
72 drives the movable part 70 according to a control signal
supplied from the controller 42. Thereby, in the accepting state,
the movable part 70 moves according to the control operations
accepted by the operation acceptor 20. For example,
"back-raising," "knee-raising," "height adjustment," etc., are
performed. On the other hand, the movable part 70 does not

move in the non-accepting state.

[0069]

For example, the detector 40 and the controller 42 may
continue to operate even when the control device 150 is in the
non-accepting state.
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[0070]

As described below, the accepting state may transition to
the non-accepting state when the operation part 10 is placed with
the operation acceptor 20 facing downward.

[0071]

For example, in the case where the acceleration sensor is
used as the detector 40, the state in which the operation part 10
is placed with the operation acceptor 20 facing downward can be
detected by the acceleration sensor. The control device 150 may
be set to the non-accepting state when the detector 40 detects
that the operation acceptor 20 is placed facing downward.

[0072]

Thereby, for example, in the case where the operation part
10 is placed on a bed, a table, etc., in the state in which the
operation acceptor 20 is downward, the undesirable unintended
operation of the movable part 70 due to the unintended input to
the operation acceptor 20 by the bed, the table, etc., can be
suppressed. For example, the unintended operation of the
movable part 70 can be suppressed while suppressing an increase
of the number of components, a higher cost, etc.

[0073]

The detection by the detector 40 of the state in which the
operation part 10 is placed may be performed by, for example, an
illuminance sensor, etc. For example, illuminance sensors are
provided on each of the operation surface and the back surface.
It can be estimated that the operation part 10 is placed with the
operation acceptor 20 facing downward in the case where the
brightness of the operation surface becomes markedly dark
compared to the brightness of the back surface. For example, it
can be estimated that the operation part 10 is placed with the
operation acceptor 20 facing downward in the case where a touch
sensor is provided on the operation surface and contact with the
operation surface is detected. Or, for example, touch sensors
may be provided on each of the operation surface and the back
surface. It can be estimated that the operation part 10 is placed
with the operation acceptor 20 facing downward in the case where
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contact is detected only at the operation surface.

[0074]

(Second embodiment)

A notification operation is performed in a second
embodiment. The switching between the non-accepting state
and the accepting state described in the first embodiment may be
performed in the second embodiment.

[0075]

FIG. 4 is a block diagram illustrating a control device and
electric furniture according to the second embodiment.

As shown in FIG. 4, the control device 152 further includes
an outputter 44 in addition to the operation acceptor 20, the
detector 40, and the controller 42. 1In the example, the detector
40 includes an acceleration sensor 40a. Otherwise, the
configuration of the control device 152 can be similar to the
configuration of the control device 150; and a description is
therefore omitted.

[0076]

For example, the outputter 44 is connected to the
controller 42. For example, due to a control of the controller 42,
the outputter 44 outputs a notification signal to an external
notifier 80. The outputter 44 is, for example, a communication
interface.

[0077]

The notifier 80 performs a notification according to the
signal supplied from the outputter 44. For example, the notifier
80 performs the notification to a caregiver, etc., by using an
emission of light, an output of a voice, a display of a character, a
drawing, etc. Any method such as wired, wireless, or the like is
applicable to the communication between the outputter 44 and
the notifier 80.

[0078]

By using the acceleration sensor 40a as the detector 40,
the detector 40 can detect a fall of the operation part 10. The
detection result of the fall of the operation part 10 is supplied to
the controller 42; and the controller 42 causes the output of the
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signal from the outputter 44. The notification is performed by
the notifier 80.

[0079]

For example, in the case where the electric furniture 310 is
an electric bed installed in a hospital, the notifier 80 is a terminal
provided in a nurse center, etc. For example, when a
hospitalized patient, a care recipient, or the like drops the control
device 152 to the floor, etc., there is a possibility that the
hospitalized patient, the care recipient, or the like cannot pick up
the control device 152 on one's own. In such a case, the fall of
the operation part 10 is detected by the detector 40; and a
notification to the terminal of the nurse center, etc., is performed
according to the detection. Thereby, the fall of the operation
part 10 (the control device 152) can be notified to a nurse, a
physician, etc. A quick response is possible.

[0080]

Because the detector 40 detects the fall of the operation
part 10, the convenience can be improved while suppressing an
increase of the number of components, a higher cost, etc. For
example, the hospitalized patient, the care recipient, or the like
no longer must pick up the fallen control device 152; and the
safety can be improved further.

[0081]

In the example recited above, the notification signal of the
outputter 44 is supplied to an external device. In the
embodiment, the outputter 44 may perform the notification. For
example, the light, the voice, etc., may be output as the
notification signal from the outputter 44. Any configuration that
can notify a human of the periphery, etc., of the fall of the
operation part 10 is applicable to the notification of the outputter
44,

[0082]

Any sensor that can detect the fall of the operation part 10
such as, for example, a vibration sensor, an atmospheric pressure
sensor, etc., can be used to detect the fall of the operation part 10
in the detector 40.
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[0083]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the acceleration sensor 40a.

[0084]

(Third embodiment)

In a third embodiment, the function of the operation
acceptor 20 is modifiable. In the third embodiment, the
switching between the non-accepting state and the accepting
state described in the first embodiment may be performed.

[0085]

FIG. 5A and FIG. 5B are schematic views illustrating an
operation of the control device according to the third
embodiment.

FIG. 5A and FIG. 5B illustrate states of the control device
153 according to the third embodiment in which up and down
(orientations when referenced to gravity) are mutually-reversed.
The operation part 10, the operation acceptor 20, and the
detector 40 (referring to FIG. 3) are provided in the control device
153 as well. Inthe embodiment, a modification of the function of
the operation acceptor 20 of the control device 153 is performed.
For example, the modification of the function is performed based
on the orientation of the control device 153 referenced to gravity.
The configuration of the control device 153 can be similar to the
configuration of the control device 152; and a description is
therefore omitted.

[0086]

In the state (called "upward" for convenience) shown in
FIG. 5A, the buttons 21a, 22a, 23a, and 24a have raising
functions. Also, the buttons 21b, 22b, 23b, and 24b have
lowering functions.

[0087]

On the other hand, in the state (called "downward" for
convenience) shown in FIG. 5B, the buttons 21a, 22a, 23a, and
24a have lowering functions. Also, the buttons 21b, 22b, 23b,
and 24b have raising functions.
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[0088]

In other words, the function of one button is switched to
raising or lowering according to the orientation of the control
device 152. The detection of "upward" or "downward" recited
above is performed by the detector 40.

[0089]

For example, the orientation of the control device 152
referenced to gravity is detected by the acceleration sensor 40a
(e.qg., referring to FIG. 4), etc. The function of the operation
acceptor 20 is modified based on the detection result. For
example, the control of the modification of the function is
performed by the controller 42.

[0090]

For example, in the state ("upward") shown in FIG. 5A, the
"head" is raised when the button 22a is pressed. Then, in the
state ("downward") shown in FIG. 5B, the "head" is raised when
the button 23b is pressed.

[0091]

Thus, the function of the operation acceptor 20 is
modifiable according to the detection result by the detector 40 of
the orientation of the operation part 10. By modifying the
function of the operation acceptor 20 according to the orientation
of the operation part 10, for example, the operator can operate
the operation acceptor 20 more sensibly. The operationability
can be improved further.

[0092]

In the example, the function displayer 27 is provided at the
first surface 10a (the operation surface). The function displayer
27 can display the function of the operation acceptor 20. The
function displayer 27 is provided at the vicinity of the operation
acceptor 20 (e.g., the operation button).

[0093]

In the state ("upward") shown in FIG. 5A, the characters
"combination" are displayed in the function displayer 27 between
the buttons 21a and 21b. The characters "head" are displayed in
the function displayer 27 between the buttons 22a and 22b. The
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characters "feet" are displayed in the function displayer 27
between the buttons 23a and 23b. The characters "height" are
displayed in the function displayer 27 between the buttons 24a
and 24b.

[0094]

On the other hand, in the state ("downward") shown in FIG.
5B, the characters "combination" are displayed in the function
displayer 27 between the buttons 24a and 24b. The characters
"head" are displayed in the function displayer 27 between the
buttons 23a and 23b. The characters "feet" are displayed in the
function displayer 27 between the buttons 24a and 24b. The
characters "height" are displayed in the function displayer 27
between the buttons 21a and 21b.

[0095]

In the example, "height" and "combination" are
displayable by being switched in the function displayer 27
between the buttons 21a and 21b. Thus, in the function
displayer 27, multiple functions are displayable by being
switched.

[0096]

In FIG. 5A, the characters "height" in the region between
the buttons 21a and 21b are illustrated lighter than the characters
"combination" to show that the characters "height" are not
displayed, or the characters "height" are displayed to be darker
than the characters "combination." The shading of the
characters in the regions between the other two buttons are
similar.

[0097]

By providing such a function displayer 27, the operator can
easily recognize the switching of the function linked to the change
of the state between "upward" and "downward."

[0098]

Further, the movement (e.g., the speed, etc.) of the
movable part 70 corresponding to the control operation of the
operation acceptor 20 may be changeable according to the
detection result of the detector 40.
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[0099]

For example, in the case where a prescribed movement is
applied to the operation part 10 in the state in which the button
22a is operated, the setting of the operation (e.g., the speed,
etc.) of the back section 70a corresponding to the button 22a is
modified. For example, in the case where a movement of tilting
the operation part 10 upward is applied in the state in which the
button 22a is operated, the raising rate of the back section 70a
becomes faster. On the other hand, in the case where a
movement of tilting the operation part 10 downward is applied in
the state in which the button 22a is operated, the raising rate of
the back section 70a becomes slower. For example, in the case
where a prescribed movement is applied to the operation part 10
in the state in which the operation button (the operation acceptor
20) is not pressed, the setting of the speed (at least one of the
raising rate or the lowering rate) of the movement of the movable
part 70 may be modified. The modification of such an operation
(e.g., the speed) may be performed by the controller 42.

[0100]

By modifying the setting of the operation accompanying
the operation of the operation acceptor 20 according to the
movement of the operation part 10, for example, the user, etc.,
can operate the operation acceptor 20 more sensibly. The
operationability is improved further.

[0101]

In the embodiment, for example, the detection of at least
one of the orientation or the movement of the operation part 10
by the detector 40 may be performed based on image data
acquired by the image sensor. Any configuration is applicable to
the detection of the at least one of the orientation or the
movement.

[0102]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the detector 40.

[0103]
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(Fourth embodiment)

In a fourth embodiment, the brightness (e.g., the luminous
intensity, the luminance, etc.) of a light emitter provided in the
operation part 10 is modified. The switching between the
non-accepting state and the accepting state described in the first
embodiment may be performed in the fourth embodiment.

[0104]

FIG. 6 is a block diagram illustrating the control device and
the electric furniture according to the fourth embodiment.

As shown in FIG. 6, the control device 154 according to the
embodiment includes a light emitter 45 in addition to the
operation part 10, the operation acceptor 20, and the detector 40.
Otherwise, the configuration of the control device 154 can be
similar to the configuration of the control device 152; and a
description is therefore omitted.

[0105]

The light emitter 45 is provided in the operation part 10.
The light emitter 45 emits light outside the operation part 10.
For example, the light emitter 45 is connected to the controller 42.
The brightness (e.g., the luminous intensity, the luminance, or
the like) of the light emitter 45 is changeable according to the
detection result by the detector 40 of the orientation of the
operation part 10. For example, the on-state and the off-state of
the light emitter 45 are switched. For example, the modification
of the brightness is performed by the controller 42.

[0106]

The light emitter 45 includes, for example, a light-emitting
element such as an LED (Light Emitting Diode), etc. The light
emitter 45 may include any element that can emit light. The
light emitter 45 may be, for example, a light source of the display
region 28, etc. The light emitter 45 may be, for example, a
backlight of a liquid crystal display, etc.

[0107]

The light emitter 45 emits light from the first surface 10a
via a transmissive window, etc., in the case where the light
emitter 45 is provided in the interior of the operation part 10.
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For example, the light emitter 45 may be provided in the
operation acceptor 20 and may perform a display corresponding
to the operation buttons. The light emitter 45 may be the
function displayer 27 illustrated in FIG. 1B, FIG. 5A, and FIG. 5B.

[0108]

For example, the detector 40 detects the orientation of the
operation part 10. For example, the brightness of the light
emitted from the light emitter 45 when the optical axis of the light
emitted from the light emitter 45 is aligned with the horizontal
direction is set to be lower than the brightness of the light emitted
from the light emitter 45 when the optical axis of the light emitted
from the light emitter 45 is not aligned with the horizontal
direction. The angle between the optical axis and the horizontal
direction in the state in which the optical axis is aligned with the
horizontal direction is smaller than the angle between the optical
axis and the vertical direction. The horizontal direction is a
direction orthogonal to the direction of gravity. The vertical
direction is parallel to the direction of gravity.

[0109]

For example, there is a state in which the control device
154 is suspended from the frame of the electric furniture 310, etc.
This state corresponds to the state in which the optical axis is
aligned with the horizontal direction. In such a state, the light
that is emitted from the light emitter 45 is easily incident on the
eyes of the user sleeping on the electric furniture 310, etc. In
particular, at night, etc., there is a possibility of glare being
undesirably experienced by the user, etc.

[0110]

In the embodiment, the orientation of the operation part
10 (the state in which the optical axis of the light emitted from the
light emitter 45 is aligned with the horizontal direction) is
detected by the detector 40. The brightness of the light emitted
from the light emitter 45 is reduced according to the detection
result. For example, the light emitter 45 is switched off.
Thereby, the glare that is undesirably experienced by the user,
etc., can be suppressed. The convenience can be improved
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further.

[0111]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the acceleration sensor 40a.

[0112]

(Fifth embodiment)

In a fifth embodiment, the brightness (e.g., the luminous
intensity, the luminance, or the like) of the display region 28
provided in the operation part 10 is modified. The switching
between the non-accepting state and the accepting state
described in the first embodiment may be performed in the fifth
embodiment.

[0113]

FIG. 7 is a block diagram illustrating the control device and
the electric furniture according to the fifth embodiment.

As shown in FIG. 7, the control device 155 includes the
operation part 10, the operation acceptor 20, the detector 40, and
the display region 28. In the control device 155, an image
sensor 40c is used as the detector 40.

[0114]

For example, the distance between the operation part 10
and an object is detected by the detector 40 (the image sensor
40c). The display region 28 modifies the display based on the
detection result of the distance. For example, the modification of
the display is performed by the controller 42.

[0115]

For example, the image sensor 40c detects the face of a
human as the object. For example, the image sensor 40c
extracts the face of the human from inside the captured image by
using pattern matching, etc., and measures the distance between
the image sensor 40c (i.e., the operation part 10) and the
extracted face.

[0116]

For example, the display content of the display region 28 is
displayed to be large when the face of the user, etc., approaches
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the display region 28. For example, the brightness (e.g., the
luminous intensity, the luminance, etc.) of the display of the
display region 28 may be modified when the face of the user, etc.,
approaches the display region 28.

[0117]

By modifying the display of the display region 28 based on
the detection result of the distance to the object, the display
region 28 can be easier to view while suppressing an increase of
the number of components, a higher cost, etc. The convenience
can be improved further.

[0118]

Any configuration that can detect the distance to the object
is applicable to detect the distance to the object in the detector 40.
For example, the distance to the object may detect using a
distance sensor, etc. The object may be, for example, a hand
(the hand of the operator), etc.

[0119]

The data (static image data, video image data, or the like)
that is obtained by the image sensor 40c may be transmitted to an
external device. The condition of the hospitalized patient, the
care recipient, or the like utilizing the electric furniture 310 can be
monitored from a remote location. For example, the
transmission to the external device of the data can be performed
by any communicator such as an internet line, etc.

[0120]

The data that is obtained by the image sensor 40c may be
stored in a memory device. For example, the state of bedsores
of the hospitalized patient, the care recipient, or the like is
recorded. The memory device may be provided in the electric
furniture 310 or may be provided in any server that can
communicate with the electric furniture 310.

[0121]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the image sensor 40c.

[0122]
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(Sixth embodiment)

In a sixth embodiment, the brightness of an illuminator
provided separately from the control device is modified. The
switching between the non-accepting state and the accepting
state described in the first embodiment may be performed in the
sixth embodiment.

[0123]

FIG. 8 is a block diagram illustrating the control device and
the electric furniture according to the sixth embodiment.

An illuminator 74 is provided as shown in FIG. 8. 1In the
example, the illuminator 74 is provided in the electric furniture
310. The illuminator 74 emits light into the space of the
periphery of the electric furniture 310. For example, the
illuminator 74 is a foot light illuminating the foot of the electric
bed. In the example, the illuminator 74 is connected to the
driver 72; and the control of the brightness of the illuminator 74
(including switching on and switching off) is performed by the
driver 72. The illuminator 74 may be provided as a separate
body from the electric furniture 310. In the control device 156,
the detector 40 includes an illuminance sensor 40d.

[0124]

For example, the detector 40 (the illuminance sensor 40d)
detects the brightness of the periphery of the operation part 10.
For example, when the brightness of the periphery of the
operation part 10 is less than a threshold, the illuminator 74 is
switched on; for example, in the case where the hospitalized
patient, the care recipient, or the like gets up alone at night, etc.,
the feet vicinity of the hospitalized patient, the care recipient, or
the like can be illuminated; and a fall of the hospitalized patient,
the care recipient, or the like can be suppressed. For example,
the illuminator 74 is switched off when the brightness of the
periphery of the operation part 10 is not less than the threshold.
For example, such an operation of switching on and switching off
is performed by the controller 42, the driver 72, etc., based on the
detection result of the detector 40.

[0125]
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In the embodiment, a signal based on the detection result
by the detector 40 of the brightness of the periphery can be
output externally. For example, the brightness of the illuminator
74 is controlled based on the signal output externally. It is
possible to control the switching on, the switching off, etc., of the
illuminator 74 which is the external device while suppressing an
increase of the number of components, a higher cost, etc. The
convenience can be improved further. For example, a fall of the
hospitalized patient, the care recipient, or the like can be
suppressed; and the safety can be improved further.

[0126]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the detector 40 (the illuminance
sensor 40d).

[0127]

(Seventh embodiment)

In a seventh embodiment, the detector 40 includes a pulse
wave sensor. The detector 40 can measure a pulse wave. The
switching between the non-accepting state and the accepting
state described in the first embodiment may be performed in the
seventh embodiment.

[0128]

FIG. 9 is a block diagram illustrating the control device and
the electric furniture according to the seventh embodiment.

As shown in FIG. 9, the control device 157 according to the
embodiment includes a communicator 46 in addition to the
operation part 10, the operation acceptor 20, and the detector 40.
The detector 40 also includes a pulse wave sensor 40e.
Otherwise, the configuration of the control device 157 can be
similar to the configuration of the control device 150; and a
description is therefore omitted.

[0129]

The communicator 46 is connected to an external device 82
via a network, etc.; and communication with the external device
82 is possible. For example, the communication of the
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communicator 46 is controlled by the controller 42.

[0130]

The pulse wave of the user or the like is measurable by the
pulse wave sensor 40e of the detector 40. For example, the
control device 157 includes a pulse wave measuring mode and a
control operation mode of the electric furniture 310. These
modes are switched. For example, the switching is performed by
the operation of the operation acceptor 20. In the pulse wave
measuring mode, the pulse wave of the user or the like holding
the control device 157 (the operation part 10) is measured. In
the control operation mode, the operation of the movable part 70
is controlled according to the operation of the operation acceptor
20 when in the operation accepting state.

[0131]

The data of the pulse wave acquired by the pulse wave
sensor 40e is supplied to the external device 82 via the
communicator 46. The external device 82 is, for example, a
server storing a database of electronic medical charts.

[0132]

Because the detector 40 can measure the pulse wave, for
example, the convenience can be improved while suppressing an
increase of the number of components, a higher cost, etc. By
supplying the data acquired by the communicator 46 to the
external device 82, for example, the data is stored automatically
in the electronic medical chart. The convenience is improved
further.

[0133]

The external device 82 may be a printer; and the acquired
data can be printed on a paper medium, etc. The external device
is arbitrary.

[0134]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the detector 40 (the pulse wave
sensor 40e).

[0135]
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(Eighth embodiment)

In an eighth embodiment, the detector 40 includes a
temperature sensor. The detector 40 can measure a
temperature. The switching between the non-accepting state
and the accepting state described in the first embodiment may be
performed in the eighth embodiment.

[0136]

FIG. 10 is a block diagram illustrating the control device
and the electric furniture according to the eighth embodiment.

As shown in FIG. 10, the control device 158 according to
the embodiment includes the communicator 46 in addition to the
operation part 10, the operation acceptor 20, and the detector 40.
The detector 40 also includes a temperature sensor 40f.
Otherwise, the configuration of the control device 158 can be
similar to the configuration of the control device 150; and a
description is therefore omitted.

[0137]

The body temperature of the user or the like is measurable
by the temperature sensor 40f of the detector 40. For example,
the control device 158 includes a temperature measuring mode (a
body temperature measuring mode) and the control operation
mode of the electric furniture 310. These modes are switched.
For example, the switching is performed by the operation of the
operation acceptor 20. For example, the measurement of the
body temperature of the operator holding the operation part 10 is
performed using the temperature sensor 40f in the body
temperature measuring mode. The measured data is supplied to
the external device 82 via the communicator 46. In the control
operation mode, the operation of the movable part 70 is
controlled according to the operation of the operation acceptor 20
when in the operation accepting state.

[0138]

Because the detector 40 can measure the body
temperature, the convenience can be improved further while
suppressing an increase of the number of components, a higher
cost, etc.
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[0139]

The detector 40 may be capable of measuring the room
temperature. For example, a notification is performed to the
external device 82 via the communicator 46 when the room
temperature based on the measurement result by the
temperature sensor 40f of the room temperature is not less than
a threshold. In such a case, for example, the external device 82
is a terminal provided in a nurse center, a terminal provided in a
business location of an in-home care service, etc.

[0140]

By performing the notification in the case where the room
temperature detected by the detector 40 is not less than the
threshold, etc., for example, the onset of heatstroke of the
hospitalized patient, the care recipient, or the like can be
suppressed while suppressing an increase of the number of
components, a higher cost, etc. The convenience can be
improved further.

[0141]

For example, the communicator 46 may be replaced with
the outputter 44. In such a case, the danger of heatstroke, etc.,
may be notified to the hospitalized patient, the care recipient, or
the like himself or herself by performing the notification of a light,
a voice, etc., from the outputter 44.

[0142]

In the embodiment, the switching between the
non-accepting state and the accepting state may be performed
based on the detection result of the detector 40 (the temperature
sensor 40f).

[0143]

FIG. 11 is a schematic perspective view illustrating another
electric furniture including the control device according to the
embodiment.

As shown in FIG. 11, the electric furniture 311 is an electric
reclining chair. The electric furniture 311 includes the movable
part 70. The movable part 70 includes, for example, a backrest
part 70e and a seat surface part 70f. These movable parts 70 are
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controlled by the control device 150 (or 151 to 157, etc.)
according to the embodiments. In the electric furniture 311 as
well, electric furniture can be provided in which the
operationability can be improved.

[0144]

Generally, for the safety of electric furniture (an electric
bed, an electric reclining chair, a stretcher, or the like) supporting
a body such as an electric bed, an electric reclining chair, etc., a
double-action operation may be provided in the control device.
The control device and the electric furniture are set to an
operatable state by once operating a switch, etc.; and the desired
operation of the height adjustment, the angle adjustment, or the
like is performed from the second operation. Thereby, an
unintended operation can be suppressed; and the safety can be
improved. However, for example, there is a possibility that a
senior citizen may not easily understand the double-action
operation and may misunderstand that the double-action
operation is a malfunction. According to the embodiment,
because the non-accepting state transitions to the accepting state
based on the detection result of the detector 40, the
operationability can be improved; and good safety also is
obtained.

[0145]

The embodiments may include the following configurations
(proposals).

Configuration 1

A control device, comprising:

an operation part including an operation acceptor capable
of accepting a control operation of a movable part of electric
furniture; and

a detector provided in the operation part,

the control device transitioning from a non-accepting state
to an accepting state based on a detection result of the detector,
the movable part not being controlled in the non-accepting state
even when the operation acceptor receives an input, the movable
part being controlled in the accepting state according to the
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control operation accepted by the operation acceptor.
Configuration 2

The control device according to Configuration 1, wherein
the detector includes at least one of an acceleration sensor, a
touch sensor, a temperature sensor, an illuminance sensor, a
pulse wave sensor, an atmospheric pressure sensor, a vibration
sensor, a pressure sensor, an image sensor, or a distance sensor.
Configuration 3

The control device according to Configuration 1, wherein

the detector includes a pulse wave sensor, and

the detector is capable of measuring a pulse wave.
Configuration 4

The control device according to Configuration 1, wherein

the detector includes a temperature sensor, and

the detector is capable of measuring at least one of a body
temperature of an operator of the operation part or a temperature
of a periphery of the operation part.
Configuration 5

The control device according to any one of Configurations 1
to 4, further comprising an outputter outputting a notification
signal when the detector detects a fall of the operation part.
Configuration 6

The control device according to any one of Configurations 1
to 5, wherein

the detector transitions from the non-accepting state to
the accepting state when the detector detects that the control
device is being held, and

in the accepting state, the movable part is controlled
according to the control operation accepted by the operation
acceptor.
Configuration 7

The control device according to any one of Configurations 1
to 5, wherein the control device is set to the non-accepting state
when the detector detects that the operation acceptor is placed
facing downward.
Configuration 8
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The control device according to any one of Configurations 1
to 7, further comprising a light emitter provided in the operation
part,

a brightness of the light emitter being changeable
according to a detection result by the detector of an orientation of
the operation part.

Configuration 9

The control device according to any one of Configurations 1
to 7, wherein a function of the operation acceptor is modifiable
according to a detection result by the detector of an orientation of
the operation part.

Configuration 10

The control device according to any one of Configurations 1
to 7, wherein a movement of the movable part corresponding to
the control operation of the operation acceptor is changeable
according to a detection result of the detector.

Configuration 11

The control device according to any one of Configurations 1
to 7, further comprising a display region where a display is
modified according to a detection result by the detector of a
distance to an object.

Configuration 12

The control device according to any one of Configurations 1
to 7, wherein a detection result by the detector of a brightness of
a periphery is outputtable externally.

Configuration 13

The control device according to any one of Configurations 1
to 12, wherein

the electric furniture is a bed,

the movable part includes a section of the bed, and

in the accepting state, at least one operation of
raising/lowering or back-raising is performed.

Configuration 14

Electric furniture, comprising:

the control device according to any one of Configurations 1
to 13; and



10

15

20

25

30

35

38

the movable part.
Configuration 15

Electric furniture, comprising:

a movable part; and

a controller,

the controller including

an operation part including an operation acceptor
capable of accepting a control operation of the movable part, and
a detector provided in the operation part,

a non-accepting state transitioning to an accepting state
based on a detection result of the detector, the movable part not
being controlled in the non-accepting state even when the
operation acceptor receives an input, the movable part being
controlled in the accepting state according to the control
operation accepted by the operation acceptor.

[0146]

According to the embodiments, a control device and
electric furniture can be provided in which the operationability can
be improved.

[0147]

Hereinabove, embodiments of the invention are described
with reference to specific examples. However, the invention is
not limited to these specific examples. For example, one skilled
in the art may similarly practice the invention by appropriately
selecting specific configurations of components included in the
control device such as the operation part, the operation acceptor,
the detector, the controller, etc., from known art; and such
practice is within the scope of the invention to the extent that
similar effects can be obtained.

[0148]

Any two or more components of the specific examples can
be combined within the extent of technical feasibility and are
within the scope of the invention to the extent that the spirit of the
invention is included.

[0149]

Also, all control devices and electric furniture practicable
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by an appropriate design modification by one skilled in the art
based on the control devices and the electric furniture described
above as embodiments of the invention also are within the scope
of the invention to the extent that the spirit of the invention is
included.

[0150]

Further, various modifications and alterations within the
spirit of the invention will be readily apparent to those skilled in
the art; and all such modifications and alterations should be seen
as being within the scope of the invention.

[Reference Numeral List]
[0151]

10 operation part

10a first surface

15 cable

20 operation acceptor
21a, 21b, 22a, 22b, 23a, 23b, 24a, 24b button
27 function displayer
28 display region

40 detector

40a acceleration sensor
40c image sensor

40d illuminance sensor
40e pulse wave sensor
40f temperature sensor
42 controller

44 outputter

45 light emitter

46 communicator

70 movable part

70a back section

70b upper leg section
70c lower leg section
70d height adjuster
70e backrest part

70f seat surface part
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72 driver

74 illuminator

80 notifier

82 external device

150 to 158 control devices
310, 311 electric furniture
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CLAIMS

1. A control device, comprising:
an operation part including an operation acceptor capable of accepting a control
operation of a movable part of electric furniture;
a detector provided in the operation part, wherein the detector includes an
acceleration sensor; and

a light emitter provided in the operation part,
the control device transitioning from a non-accepting state to an accepting state based
on a detection result of the detector, the movable part not being controlled in the non-
accepting state even when the operation acceptor receives an input, the movable part
being controlled in the accepting state according to the control operation accepted by
the operation acceptor, characterized in that

a) brightness of light emitted from the light emitter being changeable
based on the detection result by the detector of an orientation of the
operation part;

b) the transitioning from the non-accepting state to the accepting
state, being based on the detection result of the acceleration sensor present
in the detector;

c¢) the brightness of the light emitted from the light emitter when an
optical axis of the light emitted from the light emitter is aligned with a
horizontal direction is set to be lower than the brightness of the light emitted
from the light emitter when the optical axis of the light emitted from the light
emitter is not aligned with the horizontal direction;

d) the optical axis of the light emitter is aligned with the horizontal
direction when the angle between the optical axis and the horizontal direction
is smaller than the angle between the optical axis and a vertical direction; and

e) the horizontal direction is a direction orthogonal to a direction of

gravity and the vertical direction is parallel to the direction of gravity.

2. The control device according to claim 1, wherein the detector further includes
at least one of a touch sensor, a temperature sensor, an illuminance sensor, a pulse
wave sensor, an atmospheric pressure sensor, a vibration sensor, a pressure sensotr,

an image sensor, or a distance sensor.

3. The control device according to claim 1, wherein
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the detector further includes a pulse wave sensor, and

the detector is capable of measuring a pulse wave.

4, The control device according to claim 1, wherein
the detector further includes a temperature sensor, and
the detector is capable of measuring at least one of a body temperature of an

operator of the operation part or a temperature of a periphery of the operation part.

5. The control device according to claim 1, further comprising an outputter

outputting a notification signal when the detector detects a fall of the operation part.

6. The control device according to claim 1, wherein

the control device transitions from the non-accepting state to the accepting
state when the detector detects that the control device is being held, and

in the accepting state, the movable part is controlled according to the control

operation accepted by the operation acceptor.

7. The control device according to claim 1, wherein the control device is set to
the non-accepting state when the detector detects that the operation acceptor is

placed facing downward.

8. The control device according to claim 1, wherein a function of the operation
acceptor is modifiable according to the detection result by the detector of the

orientation of the operation part.

9. The control device according to claim 1, wherein a movement of the movable
part corresponding to the control operation of the operation acceptor is changeable

according to the detection result of the detector.

10. The control device according to claim 1, further comprising a display region
where a display is modified according to the detection result by the detector of a

distance to an object.

1. The control device according to claim 1, wherein the detection result by the

detector of a brightness of a periphery is outputtable externally.
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The control device according to claim 1, wherein the electric furniture is a

bed, the movable part includes a section of the bed, and

in the accepting state, at least one operation of raising/lowering or back-raising is

performed.

13.

Electric furniture, comprising:

the control device according to claim 1; and the movable part.

14.

Electric furniture, comprising:
a movable part; and
a controller,
the controller including

an operation part including an operation acceptor capable of
accepting a control operation of the movable part,

a detector provided in the operation part, wherein the detector
includes an acceleration sensor, and

a light emitter provided in the operation part,

a non-accepting state transitioning to an accepting state based on a detection

result of the detector, the movable part not being controlled in the non-accepting state

even when the operation acceptor receives an input, the movable part being controlled

in the accepting state according to the control operation accepted by the operation

acceptor, characterized in that

a) brightness of light emitted from the light emitter being changeable
based on the detection result by the detector of an orientation of the
operation part;

b) the transitioning from the non-accepting state to the accepting
state, being based on the detection result of the acceleration sensor present
in the detector;

c¢) the brightness of the light emitted from the light emitter when an
optical axis of the light emitted from the light emitter is aligned with a
horizontal direction is set to be lower than the brightness of the light emitted
from the light emitter when the optical axis of the light emitted from the light
emitter is not aligned with the horizontal direction;

d) the optical axis of the light emitter is aligned with the horizontal
direction when the angle between the optical axis and the horizontal direction

is smaller than the angle between the optical axis and a vertical direction; and
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e) the horizontal direction is a direction orthogonal to a direction of

gravity and the vertical direction is parallel to the direction of gravity.



