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(54) ELECTRIC BED

(57) [Problem to be solved] In the conventional mo-
tor-driven bed, the degree of freedom of design including
the location where the crank handle is installed is low,
and the object of the present invention is to increase the
degree of freedom.

[Solution] The present invention is a motor-driven
bed, in which the bed bottom is vertically moved and piv-
otally moved by using an actuator (9) having a rotation-
linear motion converting mechanism, characterized in
that the rotation side of the rotation-linear motion con-
verting mechanism of the actuator comprises a DC motor
and a speed reducing mechanism, and that the power is
supplied to the DC motor selectively by either a controller

(18) connected with the commercial power supply or a
manual power generator (1) driven by a crank handle (7).
The manual power generator is configured to ensure that
a DC motor capable of acting reversely and a speed in-
creasing mechanism are respectively housed in a device
body (5), and that a crank handle connected with the
input shaft of the speed increasing mechanism and a
power supply cable (8) are provided outside the device
body, and the speed increasing mechanism is configured
as a worm gear mechanism provided with a worm wheel
on the crank handle side and a worm as a multiple-thread-
ed screw on the DC motor side, in order to greatly de-
crease the size and weight.
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Description

[Technical field]

[0001] The present invention relates to a motor-driven
bed, particularly a motor-driven bed in which the bed bot-
tom can be vertically moved and pivotally moved even
on an emergency such as power failure.

[Background art]

[0002] For the motor-driven bed in which the bed bot-
tom is vertically moved and pivotally moved by an actu-
ator comprising a DC motor, a speed reducing mecha-
nism and a rotation-linear motion converting mechanism,
various constitutions have been proposed and used so
far. Such a motor-driven bed is provided with a controller
for operating the DC motor of the actuator using the com-
mercial power supply, and a predetermined DC voltage
is obtained from the commercial power supply by the
controller and is applied to the DC motor. As the DC volt-
age, for example, 24 V is widely used.
[0003] Many of these motor-driven beds employ any
method for allowing the bed bottom to be vertically moved
and pivotally moved even if the commercial power supply
fails.
[0004] For example, in the invention described in pat-
ent document 1, at the rear of an actuator, a connection
hole for allowing the end of a crank handle to be detach-
ably connected is formed in order that the output shaft
of a motor can be rotated by a manual handle.
[0005] Further, in the invention described in patent
document 2, a main drive shaft extending from the output
shaft of a motor to a threaded shaft as a component of
a rotation-linear motion converting mechanism is provid-
ed with a gear transmission mechanism, and a sub drive
shaft allowing the connection of a crank handle is pro-
vided in the direction crossing the main drive shaft.
[0006] The inventions described in patent documents
1 and 2 employ a constitution wherein a crank handle is
installed at the place of an actuator. Consequently the
location where the crank handle is installed is limited,
and hence the location where the actuator is installed is
also limited. Therefore, the crank handle may have to be
installed at a place where the operation of the crank han-
dle is difficult, as the case may be.
[0007] Further, in the invention described in patent
document 3, a battery is provided for supplying power at
the time of power failure. Another document proposes
the use of solar cells as the battery.
[0008] A bed using a battery at the time of power failure
is costly, and in the case where it is necessary to charge
the battery, if the charging is forgotten, the battery may
not be able to be used on an emergency as the case may
be. Further, the use of a battery is troublesome since the
charged amount must be monitored. Furthermore, it is
difficult to obtain necessary power by using solar cells.

[Prior art documents]

[Patent documents]

[0009]

[Patent document 1] JP 2670759 B
[Patent document 2] JP 58-196648 U
[Patent document 3] JP 2832908 B

[Summary of the invention]

[Problem to be solved by the invention]

[0010] The conventional motor-driven beds are low in
the degree of freedom of design including the location
where the crank handle is installed for manual operation
at the time of power failure, etc. The object of this inven-
tion is to increase the degree of freedom.

[Means for solving the problem]

[0011] The present invention for solving the above-
mentioned problem proposes a motor-driven bed, in
which the bed bottom is vertically moved and pivotally
moved by using an actuator having a rotation-linear mo-
tion converting mechanism, characterized in that the ro-
tation side of the rotation-linear motion converting mech-
anism of the actuator comprises a DC motor and a speed
reducing mechanism, and that the power is supplied to
the DC motor selectively by either a controller connected
with the commercial power supply or a manual power
generator driven by a crank handle.
[0012] Further, this invention proposes a motor-driven
bed with the abovementioned constitution, wherein mul-
tiple actuators are installed in correspondence to the
places where the bed bottom is vertically moved and piv-
otally moved, and the power is supplied to the DC motors
of the multiple actuators respectively by the controller
connected with the commercial power supply or selec-
tively by one common manual power generator via a
changeover switch.
[0013] Furthermore, this invention proposes a motor-
driven bed with the above constitution, wherein the man-
ual power generator is configured in such a manner that
a DC motor capable of acting reversely and a speed in-
creasing mechanism connected with the rotating shaft of
the DC motor are housed in a device body, that the crank
handle connected with the input shaft of the speed in-
creasing mechanism and a power supply cable connect-
ed with the power supply side of the DC motor are pro-
vided outside the device body, and that a connector con-
nectable with the power supply side connector of the DC
motor is provided on the tip side of the power supply
cable.
[0014] Moreover, this invention proposes a motor-driv-
en bed with the above constitution, wherein the speed
increasing mechanism is provided with a worm wheel on
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the crank shaft side and a worm on the DC motor side.
Further, this invention proposes a motor-driven bed
wherein the worm is a multiple-threaded screw.
[0015] Furthermore, this invention proposes a motor-
driven bed with the above constitution, wherein the DC
motor and the speed increasing mechanism of the man-
ual power generator have the same configuration as that
of the DC motor and the speed reducing mechanism of
the actuator.
[0016] Further, this invention proposes a motor-driven
bed with the above constitution, wherein the manual pow-
er generator is installed at an adequate place of the bed
where the crank handle can be operated, or is supported
at an adequate place of the bed in such a manner that it
can be attached to or detached from the adequate place.

[Effects of the invention]

[0017] In the motor-driven bed of this invention, at an
ordinary time, the DC power supplied from the commer-
cial power supply via the controller is supplied to the DC
motor of the actuator, to vertically move or to pivotally
move the bed bottom. Therefore, like an ordinary motor-
driven bed, a remote controller can be used to vertically
move or to pivotally move the bed bottom.
[0018] On the other hand, in the case where the com-
mercial power supply fails or in the case where the power
cannot be or should not be supplied to the DC motor of
the actuator via the controller, for example, as in the case
where the person lying on the bed bottom is prevented
from using the remote controller for vertically moving or
pivotally moving the bed bottom, the crank handle of the
manual power generator is rotated to generate DC pow-
er, so that the DC power can be used to rotate and drive
the DC motor constituting the actuator, for vertically mov-
ing or pivotally moving the bed bottom via the rotation-
linear motion converting mechanism.
[0019] In such vertical movement or pivotal movement
of the bed bottom, the movement is merely required to
obtain predetermined displacement, and controlled cer-
tain movement such as constant speed movement is not
necessarily required. Consequently the manual power
generator can be used to operate the actuator, for verti-
cally moving or pivotally moving the bed bottom without
allowing the person lying on the bed bottom to feel un-
easy.
[0020] The actuator and the manual power generator
provided with a crank handle are only required to be con-
nected with each other by a power supply cable. There-
fore, both the actuator and the manual power generator
are high in the degree of freedom of installation. In par-
ticular, the manual power generator can be installed at
an adequate place of a bed or can also be supported at
an adequate place in such a manner that it can be at-
tached to or detached from the adequate place and hence
can be held by hand when used. Thus, the crank handle
can be very easily operated by the operator.
[0021] In the case where the motor-driven bed of this

invention has multiple places where the bed bottom is
vertically moved and pivotally moved, the manual power
generator may be installed for each of the places, or if
the connection of the power supply cable with the manual
power generator can be made by connecting connectors,
the common manual power generator can be used for
the operation at each of the multiple places by connecting
the corresponding connector. Further, the connection of
the common manual generator with each of DC motors
of multiple actuators can be easily made by using a
changeover switch.
[0022] In this invention, the speed increasing mecha-
nism constituting the manual power generator can be
configured as a worm gear mechanism provided with a
worm wheel on the crank handle side and a worm on the
DC motor side, so that the size and weight can be greatly
decreased.
[0023] In this case, the worm can be configured as a
two- or more-threaded screw, i.e., a multiple-threaded
screw with a large helix angle, in order to reduce the
effect of friction. In general, the rotational speed neces-
sary as a power generator is, for example, 1500 rpm (25
Hz) or more at the minimum. Further, as for the rotational
speed that can be inputted by a manual device, 120 rpm
(2 Hz) is considered to be close to a limit value, and in
this case, a speed increasing ratio of 12.5 or more is
necessary. In this invention, if the worm is a two- or more-
threaded screw, a high speed increasing ratio and a high-
er transmission efficiency can be achieved. In the size
and structure that can be easily operated, a manual pow-
er generator complying with the aforementioned require-
ments can be realized.
[0024] In this invention, the DC motor and the speed
increasing mechanism of the manual power generator
can have the same configuration as that of the DC motor
and the speed reducing mechanism of the actuator, in
order to greatly reduce the cost.
[0025] Further, in this invention, if an abnormal load
acts on the actuator, for example, because any part of a
person’s body is caught in any clearance between bed
bottom parts in the state where the bed bottom is verti-
cally moved or pivotally moved, the rise of the load ap-
pears as the rise in the required torque of the crank handle
of the manual power generator. Consequently the abnor-
mal load can be detected due to the rise of the torque.
In addition, since the crank handle and the actuator are
not mechanically directly connected with each other,
safety is high.

[Brief description of the drawings]

[0026]

[Fig. 1] Fig. 1 is an illustration for conceptually show-
ing the constitution and action of an example of the
manual power generator used in the motor-driven
bed of this invention.
[Fig. 2] Fig. 2 is an illustration showing the appear-
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ance of the main body of an example of the manual
power generator used in the motor-drive bed of this
invention.
[Fig. 3] Fig. 3 is a longitudinal sectional illustration
showing an example of the manual power generator
used in the motor-driven bed of this invention.
[Fig. 4] Fig. 4 is a front view showing the constitution
of a DC motor and a speed increasing mechanism
as components of an example of the manual power
generator used in the motor-driven bed of this inven-
tion.
[Fig. 5] Fig. 5 is a plan view showing the constitution
of a DC motor and a speed increasing mechanism
as components of an example of the manual power
generator used in the motor-driven bed of this inven-
tion.
[Fig. 6] Fig. 6 is a left side view showing the consti-
tution of a DC motor and a speed increasing mech-
anism as components of an example of the manual
power generator used in the motor-driven bed of this
invention.
[Fig. 7] Fig. 7 is an illustration showing conceptually
an embodiment of the motor-driven bed of this in-
vention.
[Fig. 8] Fig. 8 is an illustration showing conceptually
another embodiment of the motor-driven bed of this
invention.
[Fig. 9] Fig. 9 is an illustration showing conceptually
a state where the manual power generator is in-
stalled on a bed in an embodiment of the motor-driv-
en bed of this invention.
[Fig. 10] Fig. 10 is an illustration showing conceptu-
ally another state where the manual power generator
is installed on a bed in an embodiment of the motor-
driven bed of this invention.
[Fig. 11] Fig. 11 is an illustration showing conceptu-
ally a further other embodiment of the motor-driven
bed of this invention.
[Fig. 12] Fig. 12 is an illustration showing conceptu-
ally a further other embodiment of the motor-driven
bed of this invention.

[Modes for carrying out the invention]

[0027] Next, the modes for carrying out the motor-driv-
en bed of this invention will be explained below in refer-
ence to the attached drawings. At first, the motor-driven
bed of this invention and the manual power generator
used for the bed will be explained. In the drawings, sym-
bol (1) generally denotes a manual power generator, and
in the manual power generator (1), a DC motor (2) ca-
pable of acting reversely and a speed increasing mech-
anism (4) connected with the rotating shaft (3) of the DC
motor (2) are housed in a device body (5). A crank handle
(7) connected with the input shaft (6) of the aforemen-
tioned speed increasing mechanism (4) and a power sup-
ply cable (8) connected on the power supply side of the
DC motor (2) are provided outside the device body (5).

In the motor-driven bed of this invention, a power supply
connector (12) connectable with the power supply side
connector (11) of the DC motor (10) constituting the ac-
tuator (9) for vertically moving and pivotally moving the
bed bottom is provided on the tip side of the power supply
cable (8). Symbol (13) denotes a power receiving cable,
and symbol (14) denotes a speed reducing mechanism
as a component of the actuator (9). Further, symbol (18)
denotes a controller connected with the commercial pow-
er supply, and the power supply cable (19) from the con-
troller (18) is connected with the DC motor (10) consti-
tuting the actuator (9). Meanwhile, in this embodiment,
the device body (5) of the manual power generator (1) is
a pair of shells divided in the longitudinal direction and
combined together by screws (not shown in the draw-
ings), to support and house the respective components.
[0028] The speed increasing mechanism (4) is ex-
plained below in detail. As shown in Figs. 3 through 6,
the speed increasing mechanism (4) is provided with a
worm wheel (15) on the crank handle (7) side, and the
input shaft (6) is projected from the worm wheel (15). The
speed increasing mechanism (4) is also provided with a
worm (16) engaged with the worm wheel (15) on the DC
motor (2) side. Further, the worm (16) is configured as a
two-threaded screw, and the helix angle of thereof is larg-
er than the friction angle. Consequently the worm gear
mechanism can act reversely. Furthermore, the worm
gear mechanism can easily obtain a large speed increas-
ing ratio (speed reducing ratio), for example, of 1/32.
Meanwhile, the member of symbol (17) indicated by a
two-dot dash line in the drawings is a support member
for the input shaft (6), the worm wheel (15) and the worm
(16).
[0029] Fig. 7 is an illustration showing conceptually an
embodiment of the motor-driven bed of this invention. In
the drawing, the bed bottom part (21) corresponding to
the back of the user and pivotally supported by the bed
bottom support frame (20) is pivotally rotated by the linear
motion member (23) of the actuator (9), connected with
a press-up arm (22) provided below the pivotal fulcrum
side of the bed bottom part (21).
[0030] In the motor-driven bed of this invention as de-
scribed above, in an ordinary time, the DC power ob-
tained from the commercial power supply via the control-
ler (18) is supplied to the DC motor (10) of the actuator
(9) by the power supply cable (19), to vertically move or
pivotally move the bed bottom. Therefore, like an ordinary
motor-driven bed, a remote controller can be used to ver-
tically move or pivotally move the bed bottom part (21),
etc.
[0031] On the other hand, in the case where the com-
mercial power supply fails, or in the case where the power
supply to the DC motor (10) of the actuator (9) via the
controller (18) cannot or should not be performed, for
example, as in the case where the person lying on the
bed bottom is prevented from vertically moving or pivot-
ally moving the bed bottom by a remote controller, the
power supply connector (12) of the power supply cable
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(8) is connected with the power supply side connector
(11) of the DC motor (10) constituting the actuator (9) as
shown in Figs. 1 and 7. Subsequently the device body
(5) is held by hand, and the crank handle (7) is rotated
for driving.
[0032] The rotation of the crank handle (7) is increased
in speed by the speed increasing mechanism (4), to ro-
tate the rotor of the DC generator (2), for generating elec-
tromotive force. The DC power generated in this manner
is supplied through the power supply cable (8), the con-
nectors (12) and (11) and the power receiving cable (13)
to the DC motor (10) constituting the actuator (9), to op-
erate the actuator (9).
[0033] In this manner, the linear motion member (23)
of the actuator (9) can be moved, for example, leftward
in Fig. 7, to pivotally raise the bed bottom part (21) by
the press-up arm (22). Further, if the crank handle (7) is
reversely rotated, the bed bottom part (21) can be pivot-
ally lowered by the action reverse to the abovementioned
action.
[0034] In the vertical movement or pivotal movement
of the bed bottom as described above, suitable displace-
ment may only be obtained as the movement, and the
controlled certain movement such as constant speed
movement is not necessarily required. Therefore, if the
actuator (9) is operated by using the manual power gen-
erator (1), the bed bottom part (21) can be smoothly
moved without allowing the user on the bed to feel un-
easy.
[0035] In the motor-driven bed of this invention, it is
only required that the actuator (9) and the manual power
generator (1) provided with the crank handle (7) are con-
nected with each other by the power supply cable (8).
Consequently the degree of freedom in installing both
the actuator (9) and the manual power generator (1) is
high. Meanwhile, in this case, the power supply cable (8)
can be attached or detached by using the abovemen-
tioned connectors, and in addition, can also be connected
without the connectors as shown in Fig. 8.
[0036] The manual power generator (1) can be in-
stalled at one end in the longitudinal direction of the bed
in such a manner that the crank handle (7) can be oper-
ated, for example, outside the foot board (24) of the bed
on the leg side as shown in Fig. 9, or on one lateral side
in the width direction in such a manner that the crank
handle (7) can be operated from the lateral side of the
bed as shown in Fig. 10, or any other appropriate place
of the bed. Furthermore, instead of fixedly installing the
manual power generator at any appropriate place of the
bed, the manual power generator can also be supported
at an adequate stowing place of the bed in such a manner
that it can be attached to or detached from the stowing
place, so that the manual power generator can be de-
tached from the stowing place when used, for being held
by hand. Thus the operator can very easily operate the
crank handle (7).
[0037] Further, the motor-driven bed of this invention
may have such a constitution that the bed bottom must

be vertically moved and pivotally moved at multiple plac-
es. For example, Fig. 11 typically shows a case where
there are two bed bottom parts to be pivotally rotated,
i.e., the bed bottom part (21) corresponding to the back
portion of the user and a bed bottom part (26) correspond-
ing to the thigh portions. In such a case, multiple manual
power generators (1) may be installed in correspondence
to the places. In the abovementioned particular case, one
each manual power generator may be installed for each
of the bed bottom parts (21) and (26). Further, in the case
where the power supply cable (8) is connected with each
of actuators (9) via the power supply connector (12) as
described before, if the actuator (9) to be connected with
the power supply connector (12) is selected, one com-
mon manual power generator (1) can be used for vertical
movement and pivotal movement at multiple places. Fur-
thermore, as shown in Fig. 12, the connection between
one common manual power generator (1) and either of
the DC motors of multiple actuators (9) by either of power
supply cables (8) can be easily made by using a change-
over switch (27).

[Example 1]

[0038] Specifications in one example of the manual
power generator described above are explained below.
Manual input: 10 to 50 [N]
Manual rotational speed of input shaft: 30 to 120 [rpm]
Speed reducing ratio (speed increasing ratio): 1/15.5
Rotational speed of rotating shaft: 456 to 1860 [rpm]
Generated power: 10 to 30 [VA]
[0039] In this example, if the speed increasing mech-
anism (4) constituting the manual power generator (1) is
configured as a worm gear mechanism having the worm
wheel (15) on the crank handle (7) side and a worm (16)
as a two-threaded screw on the DC motor (2) side, the
size and the weight can be greatly decreased. Conse-
quently, a manual power generator (1) allowing compo-
nents to be housed in a device body (5) with a size that
can be handheld and satisfying the abovementioned
specifications can be realized.
[0040] Further, in the motor-driven bed of this inven-
tion, the DC motor (2) and the speed increasing mecha-
nism (4) of the manual power generator (1) can have the
same configuration as that of the DC motor (10) and the
speed reducing mechanism (14) of the actuator (9) used
for vertically moving or pivotally moving the bed bottom,
and consequently the cost can be greatly decreased.

[Industrial applicability]

[0041] This invention is as described above. There-
fore, in the motor-driven bed, the degree of freedom of
design including the location where the manually oper-
ated crank handle is installed for the failure of the com-
mercial power supply is very high, and a highly safe high-
performance motor-driven bed can be presented at low
cost. The motor-driven bed is very highly applicable in
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hospitals and households.

[Meanings of symbols]

[0042]

1 Manual power generator
2 DC motor
3 Rotating shaft
4 Speed increasing mechanism
5 Device body
6 Input shaft
7 Crank handle
8 Power supply cable
9 Actuator
10 DC motor
11 Power supply side connector
12 Power supply connector
13 Power receiving cable
14 Speed reducing mechanism
15 Worm wheel
16 Worm
17 Support member
18 Controller
19 Power supply cable
20 Bed bottom support frame
21 Bed bottom part
22 Press-up arm
23 Linear motion member
24 Foot board
26 Bed bottom part
27 Changeover switch

Claims

1. A motor-driven bed, in which the bed bottom is ver-
tically moved and pivotally moved by using an actu-
ator having a rotation-linear motion converting
mechanism, characterized in that the rotation side
of the rotation-linear motion converting mechanism
of the actuator comprises a DC motor and a speed
reducing mechanism, and that the power is supplied
to the DC motor selectively by either a controller con-
nected with the commercial power supply or a man-
ual power generator driven by a crank handle.

2. A motor-driven bed, according to claim 1, wherein
multiple actuators are installed in correspondence
to the places where the bed bottom is vertically
moved and pivotally moved, and the power is sup-
plied to the DC motors of the multiple actuators re-
spectively by the controller connected with the com-
mercial power supply and selectively by one com-
mon manual power generator via a changeover
switch.

3. A motor-driven bed, according to claim 1 or 2, where-

in the manual power generator is configured to en-
sure that a DC motor capable of acting reversely and
a speed increasing mechanism connected with the
rotating shaft of the DC motor are housed in a device
body, that the crank handle connected with the input
shaft of the speed increasing mechanism and a pow-
er supply cable connected with the power supply side
of the DC motor are provided outside the device
body, and that a connector connectable with the
power supply side connector of the DC motor is pro-
vided on the tip side of the power supply cable.

4. A motor-driven bed, according to claim 3, wherein
the speed increasing mechanism is provided with a
worm wheel on the crank handle side and a worm
on the DC motor side.

5. A motor-driven bed, according to claim 4, wherein
the worm is a multiple-threaded screw.

6. A motor-driven bed, according to any one of claims
1 through 5, wherein the DC motor and the speed
increasing mechanism of the manual power gener-
ator have the same configuration as that of the DC
motor and the speed reducing mechanism of the ac-
tuator.

7. A motor-driven bed, according to any one of claims
1 through 6, wherein the manual power generator is
installed at an adequate place of the bed where the
crank handle can be operated.

8. A motor-driven bed, according to any one of claims
1 through 6, wherein the manual power generator is
supported at an adequate place of the bed in such
a manner that it can be attached to and detached
from the adequate place.
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