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SPECIFICATION

BED APPARATUS
TITLE OF THE INVENTION:
Technical Field
[0001] The present invention relates to a bed apparatus with
which electric power can be supplied to electric power use
devices such as electric actuators by a hand-crank generator.
Background Art
Disclosure of Invention
[0002] 1In the bed apparatuses for nursing use, medical use
and the like, various kinds of electric power use devices
such as electric actuators for bed drivers, measuring
instruments for care receivers and patients (which will be
referred to hereinbelow as ‘the care receivers and others)
are provided.

As to the posture of care receivers and others on the
bed apparatus, caregivers and nurses (which will be referred
to hereinbelow as ‘the caregivers and others) carry out a
back raising operation to raise a back bottom in order to
make the care receiver sit up and carry out a leg raising
operation to raise a knee bottom and a leg bottom to ease
the legs.

[0003] Since caregivers and others will receive a burden if
the back raising and other operations of the bed apparatus

aredonebyuse of amechaniczl rotationhandlebynand, usually
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such the operation is done by motor driving. The electric
power source for driving in such a case generally uses the
power outlets in the facility in which the bed apparatus is
installed, suchasnursinghome, hospital, etc., asdescribed
in Japanese Patent Application Laid-open 2008-220603 (which
will be called “Patent Document 17).

[0004] Since the electric power sources inside facilities
are often disposed on the walls near the floor, the electric
power cable touches the floox surface, producing unbeneficial
condition to the health and there is a risk of the electric
power cable getting caught by the lifting mechanism of the
bed. In order to prevent these problems from occurring,
Japanese Patent ApplicationLaid-open2011-160888 (whichwill
be called “Patent Document 2”) proposed a cordless electric
power supply device that generates electricity by means of
solar batteries (solar panels).

[6005] However, when solar batteries are used, the setting
place is limited since it is necessary to secure a sufficient
amount of electric power generation in the room where the
sunshine is hard to get. Further, the device becomes bulky
because it is necessary to provide a battery that can charge
(store) generated electric power.

Prior Art Document

Patent Document

[00Ce6]
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Patent Document 1:

Japanese Patent Application Laid-open 2008~-220603
Patent Document 2:

Japanese Patent Zpplication Laid-open 2011-160888
Summary cf the Invention
Problems to be Solved by the Invention
[0C07] To dgal with this, the inventors hereof have contrived
to use a ;generator wofked manually by hand (which will Se
referred to herein below as “hand-crank generator”)} for the
electric power source of the bed apparatus,.
f[0008] However, since the hand-crank generator is driven by
hand by the caregivers and others, there is a demand that
the generator should be manually driven at a place where it
does not cause any burden on the work of caregivers and others.
{0009] Further, it is also necessary to reduce the temporal
and physical burden during the connecting work of wire between
the electric power use devices such as electric actuators

etc. and the hand-crank generator. Whentheelectricactuator

is simply connected to the hand-crank generator, the person "s;_

(operator) who performs the connecting work needs to get under
the bed to connect the dedicated connectors, which is a work
that requires a lot of time and physical buxden.

[0010] Further, it is necessary take safety measures so that
those (children and cognitively disease patients) who do not

understand the uses and purposes (which will be referred to
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hereinbelowas “uses and others.”) of the hand-crank generatoer
will be prevented from misuse.

Moreover, there has been a demand for a bed apparatus
in which the hand-crank generator can supply electric power
to electric power use devices as the power supply destinations
other than the electric actuators provided for the bed

apparatus so as to be able to supply electricity to diverse

measuring instrument in case of a power failure.

[0011] The present invention has been devised in view of the
above circumstances, it is therefore an object of the present
invention to provide a bed apparatus that facilitates the
operator to work on electric generation in generating
electricity with a hand-crank generator, can reduce the
temporal and physical burden on the operator and can secure
safety for those who do not understand uses and others.
Means for Solving the Problems

[0012] According to the present invention, a bed apparatus.
includes: an electric power use device that is operated by
an electric power, and wherein the electric power can be
supplied by a hand-crank generator, and at least one end of
an electric power path for delivering the electric power to
the electric power use device is arranged at a position on
an outer side surface of a head side, lateral sides, or a
foot side of the bed apparatus.

[0013] It is preferable in the present invention that the
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hand-crank generator is provided outside the bed apparatus,
as the electric power paths, the first electric power path
cennected to the hand-crank generator and a single or a
plurality of second electric power paths for supplying the
electric power to a single or a plurality of electric power
use devices are provided, input side ends of the single or
a plurality of second electric power paths are provided in
a relay box while an cutput-side end of the first electric
power path can be connected to the input side ends of the
second electric power paths provided in the relay box, whereby
when the hand-crank generator is operated to generate
electricity in a state that the first electric power path
is connected to the second electric power path, the electric
power use device can operate, and, the relay box is arranged
at a place on a horizontal outer side surface of the head
side, the lateral sides, or the foot side of the bed apparatus
within reach of user’s hands.

[0014] It is preferable in the present invention that a
plurality of electric power use devices are provided, the
relay box is provided with a plurality of input-side ends
of theplurality of second electric power paths each connected
tothe pluralityof electricpower use devices, and, the output
side of the first electric power path can be selectively
connected to any one of the input-side ends of the plurality

of second electric power paths, and when the external
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hand-crank generator is operated to generate electricity in
a state that the first electric power path is connected to
a selected second electiric power path, electric power can
pe supplied to the electric power use device connected to
the selected second electric power path.

[0015] It is preferable in the present invention that the
relay box is provided with a switching means that turns on
and off connection of the second electric power path with
the first electric power path from the hand-crank generator
or switches connection between the first electric power path
and the plurality of secord electric power paths.

[0016] It is preferable in the present invention that the
hand-crank generator is provided on the bed apparatus itself,
and, the hand-crank generator is arranged at the position
on the outer side surface of the head side, the lateral sides,
or the foot side of the bed apparatus so as to be able to
supply electric power from the first electric power path
connected to the hand-crank generator to the ends of the second
electric power paths for supplying the electric power to a
single or a plurality of electric power use devices.
[0017]) Itispreferapleinthepresent inventionthat ahandle
foroperatingthehand-crankgeneratortogenerateelectricity
can be accommodated in the bed apparatus, and can be turned
round from an outside of the hand-crank generator when the

handle is used.
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[0018] It is preferable in the present invention that a
pluralityofelectricpowerusedevices areprovided, anoutput
side of the first electric power paths from a single or a
plurality of hand-crank generators can be selectively
connected to any one of the ends of the plurality of second
electric power paths, and when the hand-crank generators are
operated to generate electricity in a state that the first
electricpowerpathiscmnnéétedtoeaselectedsecondelectric
power path, electric power can be supplied to the electric
power use device connected to the selected second electric
power path.

[0019] It is preferable in the present invention that the
bed apparatus further includes a switching means adjacent
tothehand-crankgenerator that turnsonandoff theconnection
of the second electric power path with the first electric
power vath from the hand-crank generator or that switches
connection between the first electric power path and the
plurality of second electric powef paths.

[0020] It is preferable in the present invention that the
switching means contains & switching mechanism that
mechanically performs an on/off operation of the second
electric power path or a switching operation of a power supply
destination, by an operating force that is transmitted from
2 control portion for operation via a mechaniczl wire.

[0021] It is preferable in the present invention that the
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switching means uses a relay circuit that performs an on/off
operation of the electric power path or a switching operation
of an electric power supply destination, based on electric
signals transmitted from a control portion for operation.
[0022] It is preferable in the present invention that the
bed apparatus further comprises a driver that drives a
predetermined part of the bed apparatus bymeans of anelectric
actuator or a peripheral device of the bed apparatus, as the
electric power use device.

Advantages of the Invention

[0023])] According to the present invention, the bed apparatus
comprising: an electric power use device that is operated
by an electric power source, is constructed such that electric
power can be supplied by a hand-crank generator, and at least
one end of the electric power path for delivering the electric
power totheelectricpower usedevice is arrangedat aposition
on an outer side surface of the head side, the lateral sides
and the foot side of the bed apparatus. Accordingly, the
operator can easily reach cut thelr hand to the place con the
horizontal outer side surface, hence easily generate
electricity when the generator is working on generation of
electricity. Further, since the generationworkbecomes easy,
it is possible to reduce the temporal and physical burden.
[0024] 1In the present invention, the hand-crank generator

is provided outside the bed apparatus, as the electric power
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paths, the first electric power path connected to the
hand-crank generator and the second electric power paths for
supplying power to an electric actuator are provided, the
input side ends of the single or plurality of secondelectric
power paths are provided in a relay box while the output-side
end of the first electric power path can be connected to the
input side ends of the second electric power paths provided
in the relay box, whereby when the hand-crank generator is
operatced to generate electricity in & state that the first
electric power path is connected to the second electric power
path, the electric power use device can operate, and, the
relay box is arranged at the place on the horizontal outer
side surface of the head side, the lateral sides or the foot
side of the bed apparatus within reach of the user’s hands.
Accordingly, this arrangement facilitates connecting work.
[0025] Inthepresentinvention, apluralityofelectricpower
use devices are provided, the relay box is provided with the
plurality of input-side ends of the plurality of second
electric power paths each connected to the plurality of
electric power use devices, and, the output side of the first
electric power path can be selectively connected to any one
of the input-side ends of the plurality of second electric
power paths, and when the external hand-crank generator is
operated to generate electricity in a state the first electric

powexr path is connected to a selected second electxic power
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path, electric power can be supplied to the electric power
use device connected to the selected second electric power
path. Accordingly, the first electric power path is
selectively connected to the second electric power path so
as to be able to easily select, and supply electric power
to, the electric power use device that is wanted to operate,
thus providing a high degree of convenience.

[0026] In the present invention, the relay box is provided
with a switching means that turns on and off the connection
of the second electric power path with the first electric
power path from the hand-crank generator or switches
connection between the first electric power path and the
plurality of second electric power paths. Accordingly, the
person who handles the hand-crank generator caneasily operate
the switching means while performing a connecting work of
the hand-crank generator to the relay box, hence can easily
switch operations of individual components. Further, even
if the switching means is operated alone, no electric
generation takes place unless the hand-crank generator is
handled. Accordingly, everifapersonwhodoesnotunderstand
the use cf the switching means operates the apparatus, it
is possible to secure safety of the person.

[0027] In the present invention, the hand-crank generator
is provided on the bed apparatus itself, and, the hand-crank

generator is arranged at a position on the outer side surface
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of the head side, the lateral sides, or the foot side of the
bed apparatus so as to be able to supply electric power from
the first electric power path connected to the hand-crank
generator to the ends of the second electric power paths for
supplying the electric powesr to the single or the plurality
of electric power use devices. This arrangement makes it
possible to integrate the hand-crank generator with the bed
apparatus, hence make the bed apparatus with a hand-crank
generator compact.

[(0028] In the present invention, a handle for operating the
nand-crank generator to generate electricity can be
accommodated in the bed apparatus, and can be turned round
from the outside of the hand-crank generator when the handle
is used. This arrangement can realize both compact storage
and easy handling.

[002%] 1In the present invention, the plurality of electric
power use devices are provided, the output side of the first
electric power paths from the single or the plurality of
hand-crank generators can be selectively connected to any
one of the ends of the plurality of second electric power
patns, and when the hand-crank generators are operated to
generate electricity in a state that the first electric power
path is connected to a selected second electric power path,
electricpower canbe supplied to the electric power use device

connected to the selected second electric power path. This
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configuration ensbles easy selection and operation c¢f an
electric power use device when selecting the second electric
power path to be connected.

[0030] In the present invention, the bed apparatus further
includes a switching means adjacent to the hand-crank
generator that turns on and off the connection of the second
electric power path with the first electric power path from
the hand-crank generator or that switches connection between
the first electric power path and the plurality of second
electric power paths. Accordingly, the perscon who handles
the hand-crank generator can easily operate the switching
means while performing power generation work with the
hand-crank generator, hence can easily switch operaticns of
individual components. Further, even if the switching means
is operated alone, no electric power use device will operate
unless the hand-crank generator is handled. Accordingly,
even if a personwho does not understand theuse of the switching
means operates the apparatus, it is possible to secure safety
of the person.

[0031] Inthepresent invention, theswitchingmeanscontains
a switching mechanism that mechanically performs an on/off
operation of the second electric power path or a switching
operation of a power supply destination, by an operating force
that is transmitted from a control portion for operation via

a mechanical wire. Accordingly, it is not necessary to
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provide an electric power source such as a battery cr the
like for switching operations, hence it is possible to readily
take an action in a case of an electric power failure.
[0032] In the present invention, the switching means uses
a relay circuit that performs an on/off operation of the
electric power path or a switching operation of an electric
power supply destination, based on electric signals
transmitted from a control portion for operation. This
configurationprovides excellent operationandadvantage such
as capability of producing a light operational feeling in
the control portion.

[0033] 1In the present invention, since the bed apparatus
further includes as an electric power use device a driver
that drives a predetermined part of the bed apparatus by means
of an electric actuator or a peripheral device ¢f the bed
apparatus, it ispossiblebythe hand-crankgenerator to supply
electric power to drive an electric power use device other
than the electric actuators.

Brief Description of Drawings

[0034]

[FIG. 1] An illustrative view of a bed apparatus accorxding
to the first embodiment of the present invention, viewed from
the foot side.

[FIG. 2] An illustrative view of the same bed apparatus,

viewed from the head side.
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[FIG. 3] A perspective illustrative view of the same bed
apparatus with its bottom set flat.

(FIG. 4] A perspective view of the same bed apparatus with
the back bottom and leg bottom raised.

[FIG. 5] An illustrative view of the same bed apparatus,
viewed from one side.

[FIG. 6] An illustrative view of the underside of the same
bed apparatus,‘Vieweatfrom the bottom side.

(FIG. 7] Anillustrative side view of the same bed apparatus,
viewed from the opposite to that of FIG. 5.

[FIG. 8] An illustrative view of the same bed apparatus,
viewed from the top.

[FIG. 8] Illustrative views of the same bed apparatus with
a hand-crank generator arranged outside thereof, (a) showing
z state where the handle is folded, (b) showing a use state
where the handle is assembled, and (c) showing a state where
the cable of the hand-crank generator is going to be connected
to a relay box.

[FIG. 10] Illustrativeviewsofwiringexamples showingpower
supply paths in the same bed apparatus, (a) the first example,
(b) the second example, and (¢) the third example.

[FIG. 11] Anillustrative view showing a variational example
1 of a relay box mounted in the same bed apparatus, in which
the relay box is embedded in the side rail.

[FIG. 121 Averspective illustrative view of & bed apparatus
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according to the second embodiment of the present invention.
[FIG. 13] 1Illustrative views of a foot board of the same bed
apparatus, (a) aplanview, (b) afrontview, (c) anillustrative
view showing an operated state of a hand-crank generator.
[FIG. 14] Illustrativeviewsofwiringexamples showingpower
supply paths in the same bed apparatus, (a) the first example,
{(b) the second example, and (c) the third example.

[FIG. 15] Illustrative views showing a configurational
example of a relay box according to the third embodiment A
of the present invention, {(a) a front view of the connector
inserted side of the relay box, (b) a side view of the same
relay box, (c) a view of the rear side of the same relay box
from which the second electric power paths are drawn out,
and (d) an enlarged illustrative view of a state where the
same relay box has been attached to the frame.

[FIG. 16] Illustrative views of wiring examples showing power
supply paths in the same bed apparatus, (a) the first example,
(b) the second example, énd (c) the third example.

[FIG. 17] Illustrative views of wiring examples showing power
supply paths in a bed apparatus according to the thixd
embodiment B of the present invention, (a) the first example,

(b) the second example, and {(c) the third example.

21|

[FIG. 18] TIllustrative views of a foot board equipped with

hand-crank generators of the same bed apparatus, (a) showing

a case with two hand-crank generators, (b) showing a case
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with a single hand-crank generator, and {(c) an illustrative
enlarged view of the outsice cover with handle insert holes.
[FIG. 19)] Illustrative views of a relaybox of a bed apparatus
according to the fourth embodiment A of the present invention,
(a) a perspective enlarged view, and (b) a view from the front.
[FIG. 20] Iliustrative views of wiring examples showing power
supply paths in the same bed apparatus, (a) the first example,
{(b) the second example, and (c) the third example.

[FIG. 21] An illustrative view of the mounted position and
therearound of a hand-crank generator in a foct board of a
ped apparatus according to the fourth embodiment B.

[FIG. 22] Illustrative views of wiring examples showing power
supply pvaths in the same bed apparatus, (a) the first example,
(p) the second example, and (c) the third example.

[FIG. 23] An illustrative view of a variational example of
attachment of a hand-crank generator in the fourth embodiment
B, (a) an illustrative view showing a state where the outer
cover is removed £from the foot board, and (b) a view showing
a state where the outer cover is attached.

Mode for Carrying Out the Invention

[0035] Next, the embodiments of the present invention will
be described with reference to the accompanying drawings.
[0036] FIGS. 1 to 8 are illustrative views of the overall
configuration of a bed apparatus 1 according to the first

embodiment; FIGS. 9(a) to 9(c) are illustrative views of the
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same bed apparatus with a hand-crank generator arranged
outside thereof; FIGS. 10(a) to 10(c) are illustrative views
of wiring examples (the first to third examples) showing
electric power supply paths in the same bed apparatus; and,
FIG. 11 is an illustrative view showing a variational example
of a site of & relay box in the same bed apparatus, in which
the relay box is embedded in a side rail.

Here in the drawings, description hereinbelow will be
given py referring to the head side (the side to which the
head is directed) as the H-direction and the foot side (the
side to which the legs are directed) as the F-direction when
the user of the bed apparatus lies on the bed.

[0037] As shown in FIG. 4, bed apparatus 1 is configured so
that a bed frame 3 is supported on the base truck 4 so as
to movable up and down by two elevation linking mechanisms
4h, 4f (without detailed illustration) on the head and foot
sides. Bed frame 3 is structured more or less like a ladder
such that a plurality of frame members are arranged in the
width direction between bar-like frame members (side frame
parts 38) arranged longitudinalliy on both sides of bed
apparatus 1.

[0038] Further, asshowninFIGS. 3to5, abottom?2 isprcvided
for bed frame 3. Bottom 2 includes back bottom 22, hip bottom
24, knee bottom 25 and leg bottom 26, split one from another

and arranged in this oxder from the head side to the foot
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side.

[0039] The back bottom 22 is connected to the nip botiom 24
side and set on bed frame 3 in a rotatable manner. Knee bottom
25 and leg bottom 26 are also set on bed frame 3 rctatably.
Further, hipbottom 24 is flexible as a whole, and is connected
on its head side to the back bottom while the foot side end
is fixed to the foot side of bed frame 3.

The head side end of knee bottom 25 is connected to the’
foot side end of the hip bottom 24 while the knee bottom 25
and legpottom 26 are arranced so as to be rotatable andmovable
up and down over bed frame 3. Usually, a mattress is placed
on bottom 2, but no mattress is illustrated in the drawings.
[0040] Wheels 5 are arranged at around the corners of base
truck 4 so that that base truck 4 (bed apparatus 1) can be
moved in arbitrary directions.

{0041] Side rails that are arranged on both left and right
sides of the user on bed epparatus 1 and prevent.the user
from falling may be provided removably.

Bed apparatus 1 further includes a head board 8 on the
head side end and a foot board 8 on the foot side end, both
fixed to bed frame 3.

[0042] The bed apparatus 1 of the first embodiment is usually
supplied with the commercial electric power supply from the
electric power supply equipment, i.e., the outlet and the

like in the facility where bed apparatus 1 is installed, to
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drive and operate the electric power use devices (which is
referred to as “electricity-driven mode”). Further, the bed
apparatus is configured tooperate inamode (which is referred
to as “hand-driven mode”) in which part of electric power
use devices are supplied with electricity from hand-crank
generator 52 (see FIG. 9) that is a power supply source mounted
outside of bed apparatus 1. It should be noted that the bed
apparatuses in the secend embodimént and can be also supplied
with electricity in both the electricity-driven mode and the
hand-driven mode.
[0043] FIGS. 9 are illustrative views of the bed apparatus
1 of the first embodiment with a hand-crank generator arranged
outside therecf as an electric power source, (a) showing a
state where the handle is folded, (b) showing & use state
where the handle is assembled, and (c) showing a state where
the cable of the hand-crank generator is connected to a relay
box. FIG. 10 is an illustrative view of wiring examples
showing power supply paths and control paths in the same bed
apparatus.
[0044] As the electric power use devices that are operated
by electric power source, the bed apparatus 1 of the first
embodiment is provided with a plurality of electric actuators
as the drive apparatus for driving the moving parts.
Specifically, this bed apparatus 1 includes, as shown

in FIG. 6, a back drive electric actuator 31 for raising and
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lowering back bottom 22 (so-called back raising and lowering
operations), an electric elevating actuator 32 for moving
up and down bed frame 3 relative tobase truck 4 and anelectric
leg drive actuator 34 for raising and lowering knee bottom
25 and leg bottom 26.

[0045] The first embodiment is a bed apparatus that is
provided with electric power use devices operated by the
electricpower source and supplieselecitricpower toone output
destination (one electric power use device) froma hand-crank
generator provided separately from bed apparatus 1. In the
bed apparatus, a relay box 50 (see FIG. 1) is provided at,
at least, one end of the electric power path to deliver
electricity to the output destination, and this relay box
50 is arranged at a place on a horizontal outer side surface
0f the head side, the lateral sides, or the foot side of the
bed apparatus within reach of the user’s hands.

More specifically, in the first embodiment, among the
pluralityof theelectric actuators, the electric power source
of electricbackdriveactuator3lcanbe suppliedbyhand-crank
generator 52 (see FIG. 9), and relay box 50 for the end of
the electric power path for delivering electric power to the
electric back drive actuator 31 is deployed at a place on
an outer side surface of foot board 9 on the foot side of
bed apparatus 1.

[0046] In other words, in the bed apparatus 1 of the first
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embodiment, as shown in FIG. 10, hand-crank generator 52 is
instalied appropriately outside bed apparatus 1, and the
electric power source of electricback drive actuator 31 among
the plurality of electric actuators can be supplied by
hand-crank generator 52.

As the electric power supplypath, a first electric power
path 52d connected to the hand-crank generator 52 and a single
second electric power path 58 to supply electric power to
electric back drive actuator 31 as a single electric power
use device are provided.

The input-side end of the single second electric power
path 58 is arranged in relay box 50 while the output-side
end of the first electric power path 52d can be connected
by a plug or the like to the input-side end of second electric
power path 58 provided in this relay box 50. When the
hand-crank generator 52 is operated to generate electricity
inastatethat firstelectricpowerpath52dandsecondelectric
power path 58 are connected, the electric power use device,
or electric back drive actuator 31 can be operated.

This relay box 50 may be embedded, projected or arranged
in other way, at a position on a horizontal outer side surface
of foot board 9 on the foot side of bed apparatus 1, within
reach of the user’s hands, as shown in IGS. 1, 3 and 4.

Though any kinds of electric power use devices may be

included within the scope of the present invention, in
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particular, enabling hand-crank generator 52 to supply the
electric power to electric back drive actuator 31 can improve
convenience because the actuator is most frequently used.
Further, the mounted places of relay box 50 other than foot
board 9 may also be included within the scope of the present
invention, but the first embodiment gave an example where
relaybox 50 ismounted in foot board 9 because this arrangement
enables operation while checking from the feet side of the
user in bed apparatus 1.

[0047] FIGS. 9(a) to S(c) are illustrative views of a
configurational example of hand-crank generator 52.

As shown in FIG. 9(a), hand-crank generator 52 has an
approximately bar-like main body 52a with a spherical distal
end so as to allow one~-handed gripping and a projected insert
shaft 52c¢ to which a handle (which is called ‘crank’) 52b
is fitted. To make handy hand-crank generator 52 to carry
when unused, handle 52b can be removed from insert shaft 52c.
The detached handle 52b can be folded and fixed to the side
of mainbody 52a. A cablecomesout frommainbody 52a, forming
first electric power path 52d whose distal end is provided
with a plug.

[0048] When hand-crank generator 52 is used, handle 52b is
fitted to shaft 52c¢ and the hand-grip is unfolded, as shown
in FIG. 9(b). |

Then, as shown in FIG. S(c), the plug of first electric
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power path 52d is plugged and connected into an insert socket
5Ca of relay box 50 and £ixed by turning. In the thus plugged
cennected condition, electric power generated by hand-crank
generater 52 is supplied to electric back drive actuator 31
(see FIG. 10) via electric power path 58 of relay box 50.
[0049] When this hand-crank generator 52 is operated to
generate electricity, the operator holds main body 52a in
one hand and handle 52b in the other hand, and turns handle
52btogenerateelectricitytotherebyenabledriveofelectric
back drive actuator 31.

[0050] In the electric pcwer supply path of the first
embodiment, the first electric power path 52d from hand-crank
generator 52 separately provided outside bed apparatus 1 is
connected to relay box 50 so as to supply the electric power
generated by the hand-crank generator 52 from relay box 50
to electric back drive actuator 31 as an output destination
example by way of the secoad electric power path (electric
power supply cable) 58. Various changes may be added to the
electric power supply paths, such as addition of a mode
changeover switch between the hand-driven mode and the
electricity-driven mode (hand-driven/electricity-driven
switchingmeans 61) orthe like, and thesemodifications should
be also included within ths scope of the first embodiment.
[0051] FIGS. 10 are illustrative views of wiring examples

showing electric power supply paths included in the first




10

15

20

25

24 PCT/JP2013/066093

embodiment, (a) the first example, (b) the second example,
and (c) the third example.

[0052] 1In the first example shown in FIG. 10(a), in order
toenable supplyof electric power fromcortrol box 40 provided
inbedapparatusl toelectricbackdrive actuator 31, electric
elevating actuator 32 and an electric leg drive actuator 34
in the electricity—driven;mode, electric power paths for the
elecﬁricity~drivén méde are connected correspondingly; the
electric power path to the electric back drive actuator 31
in the electricity-driven mode is wired from
electricity~-driven line 40a to second electric power path
58 via relay box 50.

[0053]

(1) Relaybox 50 incorporates hand-driven/electricity-driven
switching means 61 therein.

(2) This hand-driven/electricity-driven switching means 61
may use a mechanical switch or an electric switch.

[0054]

{3) When a mechanical switch is used for
hand-driven/electricity~-driven switching means 61, it is
possible to provide one configuration in which insertion of
the feederplugof first electricpower path 52d fromhand-crank
generator 52 into socket 50a of relay box 50 gives the function
of switching connection from electricity-driven line 40a

extended from contrel box 40 to the hand-driven line (the
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second electric power path 58). For example, a tact switch
or the like may be arranged around socket 50a in the plug
insert port so as to performswitching between the hand-driven
line and the electricity-driven line.

[0055] As another configuration, an exposed control switch
portion including rotary and toggle switches and the like
may be provided in relay box 50 as
hand-driven/electricity-driven switching means 61,‘so that
hand-driven/electricity-driven switchingmeans 61 can switch
between the electricity~-driven mode ard the hand-driven mode
by operating the control switch portion.

[0056]

(4) Though the output destination in the hand-driven mode
is assumed to be the single electric back drive actuator 31,
it is possible tc provide a configuration in which the single
output destination may be selected appropriately from the
electricactuatorsandotherelectricpowerusedevices. This
also applies similarly to the second and third examples.
[0057] 1In the second example shown in FIG. 10(b), two relay
boxes (a first relay box 50A and a second relay box 50B) are
provided.

{0058]

(1) First relay box 50A integrates an actuator line 3la,
a feeder line (electricity-driven line 40a) from contrcl box

40, and a feeder line (second electric power path 58) from
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hand-crank generator 52, and includes
hand-driven/electricity-driven switching means 61 therein.
(2) Second relay box 50B has a plug insert port (socket 50a)
for connecting the plug at the connectingendof first electric
power path 52d from hand-crank generator 52. Second relay
box 50B is exposed and provided on foot board 9.

[0059]

(3) The hand~driven/electricity~-driven switching means 61
may use a mechanical switch or an electric switch.

{4}y When a mechanical switch structure is used for the
hand-driven/electricity-driven switching means 61, it is
possible to switch connection from the electricity-driven
line to the hand-driven line by insertion of the feeder plug
of hand-crank generator 52. For example, a tact switch or
the like may be arranged around the plug insexrt port (socket
50a) to switch the hand-driven/electricity-driven switching
means 61 from the electricity-driven mode to the hand-driven
mode.,

[0060] As another configuration, an uncovered (exposed)
control switch portion including rotary and toggle switches
may be provided in second relay box 503 as a part of
hand-driven/electricity-driven switching means 61 so that
hand-driven/electricity-driven switching means 61 of first
relay box 50A can be changed over between the

electricity~driven mode and hand-driven mode by the operation
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of the control switch pcrtion.

[(0061] Here, since first relay box 50A and second reiay box
50B are positioned at a distance, the operating force acting
on second relaybox 50Bmay be transmitted through a mechanical
wire 66 or the like to thereby turn on/off
hand-driven/electricity-driven switching means 61 as a
mechanical switch inside first relay box 50A.

[0062] In the third example shown in FIG. 10(c), in order
toenable supplyof electricpower fromcontrol box 40 provided
inbed apparatus 1 toelectricbackdrive actuator 31, electric
elevating actuator 32 and electric leg drive actuator 34 in
the electricity~driven mode, electric power paths for the
electricity—-driven mode are connected correspondingly.
[0063] Second electric power path 58 extending from relay
box 50 is connectedby abranch cable 58ctoelectricity-driven
line 40a going forward to the electric back drive actuator
31.

If an electricity-driven operation is performed in a
state where hand-crank generator 52 is connected, the motor
on the hand-crank generator 52 side will also rotate because
second eleciric power patn 38 is electrically connected. As
a result, there is a risk that an unintentional operation
could occur depending on the situation. When the
electricity-driven operation is performed, it is preferred

that hand-crank generator 52 is unconnected.
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[0064] As described above, in the first embodiment, electric
power path (electric power cable) 38 is laid from relay box
50 to electric back drive actuator 31 for back bottom 22 so
as to supply electric power therethrough.

[0065] According to the first embodiment, since relay box
50 (50B in the second example) at the end of the electric
power path is arranged at a place on an outer side surface
of foot board 9 of bed apparatus 1, easily accessible by hand,
the operatorcaneasilyreachout theirhandandeasilygenerate
electricity when working on generation of electricity with
hand-crank generator 52. Since the generation work becomes
easy, itispossible toreduce the temporal andphysical burden.
Further, since relay box 50(50B) is arranged at a position
on a horizontal outer side surface within reach of the user’s
hands, this arrangement facilitates connecting work.
[0066] Here, during the ordinary use (electricity-driven
mode) unusing hand-crank generator 52, electric back drive
actuator 31, electric elevating actuator 32, electric leg
drive actuator 34 and other electric power use devices can
be power supplied via an electric power supply path including
control box 40 and unillustrated relay boxes from a power
outlet in the room and driven thereby.

[0067] In the above first embodiment, arrangement of relay
box 50 in foot board 9 is one example of the present invention.

Otherthanthis, anyarrangement as appropriatemaybe included
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within the scope of the present invention as long as relay
box 50 is arranged at a position on a horizontal outer side
surface of the foot side, head side, or the lateral sides
of bed apparatus 1, within reach of the user’s hands.
[0068] For example, relay box 50 may be arranged at a place
on the foot side of bed frame 3. Alternatively, as a
variational example 1, the relay box may be embedded (or may
be arranged projected) in side rail 7 on the lateral side
as in the bed apparatus 1 in FIG. 11.

[0069] 1In the bed apparatus 1 of variational example shown
in FIG. 11, side rails 7 on both sides are arranged on both
lateral side portions of bed frame 3 in a side-openable manner
to prevent the user from falling out of the bed. 1In this side
rail 7, other than relay box 50 a control monitor 7a for the
bed apparatus is provided. The other components are allotted
with the same reference numerals as those in the bed apparatus
lof the first embodiment shown in FIGS. 1 to 8, and description
is omitted.

[0070] Next, the second embodiment of the present invention
will be described with reference to FIGS. 12 to 14.

FIG. 12 is a perspective illustrative view of a bed
apparatus according to the second embodiment; FIGS. 13(a)
to 13(c) are illustrative views of a foot board of the same
bed apparatus, {(a) a plan view, (b) a front view, and (c)

anillustrative view showing an operated state of a hand-crank
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generator; and FIGS. 14(a) to 1l4(c) are illustrative views
of wiring examples (the £first to third examples) showing
electric power supply paths in the same bed apparatus.
{0071] Thebedapparatus 1laccording to the second embodiment
hasthe samebasicconfigurationasthatofthe first embodiment.
Bottom 2 (back bottom 22, hip bottom 24, knee bottom 25, leg
bottom 26), bed frame 3 and others corresponding to those
in FIGS. 1 to 10 are allottec with the same reference numerals.
Eerein, platform truck 4 and wheels 5 are omitted from the
drawings.

[C072] The seccond embodiment is to supply electric power from
a hand-crank generator integrally provided with bed apparatus
1l to a single output destination (single electric power use
device), and the hand-crank generator can supply electric
power from the first power path connected from the hand-crank
generator to the end of the second electric power path to
supply electric power to the single electric power use device,
and is arranged at a place on an outer side surface of the
head side, lateral sides, cr foot side of the bed apparatus.
[0073] Specifically, the bed apparatus 1 according to the
second embodiment is different from the first embodiment in
that, as shown in FIGS. 12 to 14, hand-crank generator 52
can be disposed at various vlaces of bed apparatus 1 itself
without providinganyrelaybox. Inthefollowingdescription,

an example in which the hand-crank generator is arranged in
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foot board ¢ will be given.

[0074) As to the electric power supply paths, in crder to
be able to supply the electric power from the first electric
power path (not illustrated) connected to the hand-crank
generator 52 to the end of the second electric power path
58 for supplying electric power to the single electric power
use device or electric back drive actuator 31, the hand-crank
generator 52 is arranged at a place on the outside surface
of Zoot board 9 on the foot side of bed apparatus 1 so as
to be operable from the ocoutside in the horizontal direction.
[00753] A handle 52b for operating hand~crank generator 52
to generate electricity is provided so that the handle 52b
can be accommodated in bed apparatus 1 and can be turned from
the outside of hand-crank generator 52 when in operation.
[0076] The specific arrangement of hand-crank generator 52
is such that, as shown in FIGS. 13(a) and 13(b), hand-crank
generator 52 is built in foot board 9 on the foot side of
the bed apparatus 1 wnhile the hand-crank generator 52 (see
FIG. 9) is covered by an outer cover 60. This outer cover
60 is vertically extended and attached across the
approximately full height of foot board 9, and hand-crank
generator 52 is mounted vertically inside the outer cover
60. In the second embodiment, the accommocation space for
hard-crank genexator 52 enclosed by the outer cover is called

a relay box 70.
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[0077])] Hand-crank generator 52 uses that shown in FIG. 9,
so that handle 52b is detachable from hand-crank generator
52. Formed in the lower part of outer cover 60 is an indented
portion 60a for accommodating handle 52b. A hole 60b with
shaft 52c of hand~crank generator 52 exposed is formed in
the upper part of outside cover 60. When hand-crank generator
52 is unused, handle 52b can be fitted and stored in indented
portion 60a as shown in FIG. 13 (b), whereas when the hand-crank
generator 52 is used, handle 52b can be fitted to shaft 52c¢
that is exposed from the hole 60b, and turned round so that
the hand-crank generator £2 will generate electricity, as
shown in FIG. 13(c).

[0078] The electric power supply path of the bed apparatus
1 of the second embodiment is to supply electric power from
the hand-crank generator integrally provided with bed
apparatus 1 to a single output destination (single electric
power use device).

[0079] Hand-crank generator 52 as relay box 70 supplies
electric power generated by the hand-crank generator 52 to
the single output destination, e.g., electric back drive
actuator 31 via the second electric power path (electric power
supply cable) 58. Various changes canbe addedtotheelectric
power supply paths, such as addition of a changeover switch
(hand-driven/electricity-driven switchingmeans 61) between

the hand-driven mode and the electricity~driven mode, or the
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like, and these modifications should also be included within
the scope of the second enbodiment.

[0080] FIGS. 14 are illustrative views of wiring examples
showing electric power supply paths included in the second
embodiment, (a) the first example, (b) the second example,
and (c) the third example.

[0081] In the first example shown in FIG. 14(a), in order
toenable supply of electricpower fxomcontrol pox 40 provided
inbed apparatus 1l toelectricbackdrive actuator 31, electric
elevating actuator 32 and electric leg drive actuator 34 in
the electricity-driven mode, electric power paths for the
electricity-driven mode are connected correspondingly; the
electric power path to the electric back drive actuator 31
in the electricity-driven mode is wired from
electricity-driven line 40a to second electric power path
58 via relay box 70.

[0082]

(1) Hand-crank generator 52 as relay box 70 is built in foot
board 9 and hand-driven/electricity-driven switching means
61 is also incorporated therein.

[0083]

(2) This hand-driven/electricity-driven switching means 61
may use a mechanical switch or an electric switch.

[0084]

{(3) When a& mechanical switch is used for
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nand-driven/electricity-driven switching means 61, it is
possible to provide a mechanism in which attachment of handle
52b of hand-crank generator 52 gives the function of switching
connection from electricity-driven line 40z extended from
control box 40 to the hand-driven line (the first electric
power path). For example, a tact switch or any other means
maybe arrangedaround the handle 52b attachment port toperform
switching between the hand-driven line and tﬁé
electricity-driven line.

[0085] Asanotherconfiguration, anuncoveredcontrol switch
portion such as rotary and toggle switches may be provided
inhand-driven/electricity-driven switchingmeans 61, sothat
hand-driven/electricity-driven switching means 61 can
perform switching between the electricity-driven mode and
hand-driven mode when the control switch portion is operated.
[0086]

(4} Though the output destination in the hand-driven mode
is assumed to be the single electric back drive actuator 31,
it is possible to provide a configuration in which the single
output destination may be selected as appropriate from the
electricactuatorsandotherelectricpowerusedevices. This
also applies similarly to the second and third examples.
[0087] In the second example shown in FIG. 14 (b), two relay
boxes 70A and 70B are provided. These first relay box 70A

and second relay box 70B are arranged apart from each other.




10

20

25

35 PCT/JP2013/066093

First relay box 70A is disposed in the course of the second
electric power path while second relay box 70B functions to
incorporate hand~crank generator 52 in foot board 9 and for
other purposes.

[0088]

(1) First relay box 70A is arranged at a suitable place in
the bed apparatus, integratj.ng an actuator line 3la, a fe'ecier
line (electricity-driven line 40a) from control box 40, and
a feeder line (second electric power path 58) from hand-crank
generator 52 and including hand-driven/electricity-driven
switching means 61 therein.

[0089]

{(2) Second relay box 70B includes hand-crank generator 52
and a control portion for driving
hand-driven/electricity-driven switching means 61 or the
switches of first relay box 70A, and is built in foot board
S.

[0090]

{(3) The hand-driven/electricity-driven switching means 61
may use a mechanical switch or an electric switch.

[0091]

(4) When a mechanical switch is used for
hand-driven/electricity~driven switching means 61, it is
possible to provide one configuration in which attachment

of nhandle 52b of hand-crank generator 52 gives the function
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of switching connection from electricity-driven line 40a
extended from control box 40 to the hand-driven line (second
electric power path 58). Zor example, a tact switch or the
like may be provided around the handle 52b attachment port
to perform switching between the hand-driven line and the
electricity-driven line.

[0092] Asanother configuration, anexposedoperation switch
portioﬁ such as rotary and toggle switches may be provided
inhand-cdriven/electricity-drivenswitchingmeans 61, sothat
hand-driven/electricity-driven switchingmeans 61 can switch
mode between the electricity-driven mode and hand-driven mode
wnen the operation switch portion is operated.

[0093] Here, since first relay box 70A and second relay box
70B are positioned at a distance, the operating force acting
on second relaybox 70Bmaybe transmitted through amechanical
wire 66 or the like to thereby turn on/off
hand-driven/electricity-driven switching means 61 as a
mechanicél switch in first relay box.

[0094] In the third example shown in FIG. 1l4(c), in order
toenable supply of electricpower fromcontrol box 40 provided
inbed apparatus 1l toelectricbackdrive actuator 31, electric
elevating actuator 32 and electric leg drive actuator 34 in
the electricity-driven mode, electric power paths for the
electricity-driven mode are connected correspondingly.

[(0085]
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(1) Second electric power path 58 from relay box 70 is
connected by a branch cable 58c to electricity-driven line
40e extending Zrom control box 40 to the electric back drive
actuator 31.

[0096] If an electricaliy-powered operation is performed in
a state where hand-crank generator 52 is connected, the motor
on the hand-crank generator 52 side will also rotate because
second electric power path 58 is eiectrically connected. As
a result, there is a risk that an unintentional operation
could occur depending on the situation. Therefore, it is
preferred that handle 52b is removed.

[0097] According to the second embodiment, since the
hand-crankgenerator 52 isarrangedat apositionontheoutside
surface of foot board 9 on the foot side of the bed apparatus
so as tobe operable fromthe outside, the hand-crank generator
52 canbe integratedwith bed apparatus 1 and the configuration
of bed apparatus 1 provided with hand-crank generator 52 can
be made cémpact.

[0098] Further, since handle 52b for actuvating hand-crank
generator 52 to generate electricity is designed so as to
freely fit into indented portion 60a ¢f ocuter cover 60 provided
in bed apparatus 1 and so that the handle 52b can be turned
round from the outside of hand-crank generator 52 when the
handle 52b is used, it is possible to achieve both compact

storage and easy handling.
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[00882] Though in the seccnd embodiment the arrangement
position of the hand-crank generator 52 is on foot board 9
on the foot side, it is obvious in the present invention that
the hand-crank generator 52 may be arranged on any of the
head side, the lateral sides and the foot side of the bed
apparatus as long as it 1s at a position on the ocoutside surface
of them, not limited to foot board 9 as mentioned above.
Further, outer cover 60 is formed vertically long but the
outer cover may be formed in an appropriate shape, for example,
outer cover 60 may be formed laterally long.

[01001 Next, the third embodiment A of the present invention
will be described.

[0101] FIGS. 15 are illustrative views showing a
configurational example of a relay box according to the third
embodiment A, {(a) a front view of the connector socket side
of the relay box, (b) a side view of the same relay box, (c)
a view of the rear side of the same relay box from which the
second electric power paths are drawn out, and (d) an enlarged
illustrativeviewofastatewherethesamerelayboxisattached
to the frame. FIGS. 16(a) to 16(c) are illustrative views
of wiring examples (the first to third examples) in the same
bed apparatus. The configuration of the bed apparatus 1 is
the same as that shown in FIGS. 1 to 8, so that illustration
is omitted.

[0102] In this third embodiment A, the hand-crank generator
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is provided outside the bed apparatus, and as the electric
pcwer route, the first electric power path connected to the
hand-crank generator and a single or a plurality of second
electric power paths for supplying electric power to a
plurality of electric power use devices are provided. The
input-side ends of the plurality of the second electric power
paths are provided in a relay box. The output-side end of
thefirstelectricpowerpathcanbe connectedtothe input-side
ends of the second electric power paths provided in the relay
box. When the hand-crank generator is operated to generate
electricity in a state that the first electric power path
and the second electric power path are connected, the electric
power use device will be able to operate. The relay box is
arranged at a position on a horizontal outer side surface
of the head side, the lateral sides, or the foot side of the
bed apparatus within reach of the user’s hands.

[0103] Specifically, the bed apparatus 1 of the third
empodiment A includes a plurality of electric actuators.
Among these, one of two (an example of plurality) devices,
or electric back drive actuator 31 and electric leg drive
actuator 34 is supplied with electric power. 1In relay box
50, the input-side ends of two electric power paths 58a and
58b respectively connected to the plurality of electric
actuators 31 and 34 are formed with insert sockets 50a and

50b, respectively (see FIG. 16).
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[0104] The output side of first electric power path 52d of
hand-crank generator 52 can be connected selectively to any
one of insert sockets 50a and 50b. When electricity is
generated by hand-crank generator 52 cutside of bed apparatus
linastate that the first electric power path 52d is connected
to the selected second electric power path 58a or 58b, the
power can be supplied to one of electric actuators 31 and
34 as'the electric power use dévices that is connected to
the selected second electric power path 58.

[0105] The relay box 50 includes, as shown in FIG. 15(a),
insert socket 50a for supplying electric power to electric
back drive actuator 31 and insert socket 50b for supplying
electricpowertoelectriclegdriveactuator34. Byselecting
one of insert sockets 50a and 50b of this relay box 50 and
connecting hand-crank generator 52 to the selected one, it
is possible to supply electric power to either eleciric
actuator 31 or 34 tobe operated selectively to thereby operate
the selected portion (the back bottom, or the knee and leg
bottoms) .

[0106] In the third embodiment A, as shown in FIG. 15(a),
relay box 50 has insert sccket 50a for supplying electiric
power to electric back drive actuator 31 and insert socket
50b for supplyingelectricpowertoelectriclegdrive actuator
34, arranged side by side. By selecting one of insert sockets

50a and 50b of this relay box 50 and connecting hand-crank
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generator 52 to the selected one, it is possible to supply
electric power to either electric back drive actuator 31 or
electriclegdrive actuator 34 and therebyoperate theselected
portion (the back bottom, or the leg bottom, for example).
[0107] Further, in the third embodiment &, as shown in FIG.
15(b), relay box 50 has an L-shaped section in a side view
so as to fit in with bed frame 3, and the rear side is attached
to the bed frame and screw~fixed. Further, as shown in FIG.
15(d}, the relay box can be attached to bed frame 3 on the
lateral side etc. Here, as shown in FIG. 15(c), relay box
50 is provided on its rear side with cable extracting ports
54,+++ toward electric actuators, and can be screw-fitted
to bed frame 3 by fixing screws through screw holes 56. As
to attachment of the relay box, an attachment metal plate
may be fixed to the frame or any other appropriate place of
bed apparatus 1 by means of screws or fasteners so that the
relay box can be fixed to the metal plate by use of magnets
or an adhesive.

[0108] 1In the third embodiment A, relay box 50 is arranged
at an exposed position on a horizontal outer side surface
of the foot side bed frame, or the lateral side bed frame
of bed apparatus 1 within reach of the user’s hands so as
to facilitate connection work.

[0109] As to the electric power supply paths in the third

empbodiment A, connection of the electric power path from
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hand-crank generator 52 separately provided from the bed
apparatus to a pilurality of output destinations (a plurality
of electric power use devices) is switched to supply electric
power to one of the cutput destinations.

[0

=t

10]) For example, the output side of first electric power
path 52d of hand-crank generator 52 can be selectively
connected to one of insert sockets 50a and 50b. When
hand-crank generator 52 outside bed apparatus 1 is operated
to generate electricity in a state that first electric power
path 52d is connected to the selected second electric power
path 58a or 58b (see FIG. 16), the electric power use device
connected to the selected second electric power path 58a oxr
58b, that is, one of electric actuators 31 and 34, is supplied
with electric power.

[0111] Various changes may be added to the electric power
supply paths, such as addition of a changeover switch between
the hand-driven mode and the electricity-driven mode
(hand-driven/electricity-driven switching means 61) or the
like, and these modifications should be included within the
scope of the third embodiment A.

[0112] FIGS. 16 are illustrative views of wiring examples
showing electric power supply paths included in the third
embodiment A, (a) the first example, (b) the second example,
and (c¢) the third example.

(0113] In the first example shown in FIG. 16(a), in order
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to enable supply of electricity-driven from control pox 40
provided in bed apparatus 1 to electric back drive actuator
31, electric elevating actuator 32 and an electric leg drive
actuator 34 in the electricity-driven mode, electric power
paths (electricity-driven lines 40a and 40b) for the
electricity-driven mode are connected correspondingly; the
electric power paths to the electric back drive actuator 31
and electric leg drive actuator 34 in the electricity-driven
mode go forward from electricity-driven lines 40a and 40b
to second electric power paths 58a and 58b that are also used
as the electric power paths in the electricity-driven mode,
via relay bocx 50.

[0114]

(1) Relay box 50 incorporates a
hand-driven/electricity-driven switching means 61 therein.
(2) This hand-driven/electricity-driven switching means 61
may use a mechanical switch or an electric switch.

[0115]

(3) When a mechanical switch is used for
hand-driven/electricity~-driven switching means 61, it is
possible to provide one configuration in which insertion of
the feederplugof firstelectricpowerpath52d fromhand-crank
generator 52 into socket Z0a or 50b of relay box 50 gives
the function of switching ccnnection fromelectricity-driven

line 40a or 40b from control box 40 to the hand-driven line
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(first electric power path 52d). For example, a tact switch
etc. may be arranged around sockets 50a and 50b in plug insert
ports to perform switching between the hand-driven line and
the electricity-driven line.

[0116] As another configuration, an exposed control switch
portion such as rotary and toggle switches may be provided
for hand-driven/electricity-driven switching means 61 in the
relay box, so that hand-driven/electricity-driven switching
means 61 can perform switching between the electricity-driven
mode and hand-driven mode when the contreol switch portion
is operated.

[0117]

(4) Though two output destinations, namely, electric back
drive actuator 31 and electric leg drive actuator 34, are
prepared in the hand-driven mode, it is possible to provide
a configuration in which two or more output destinations may
be selected appropriately from the electric actuators and
otherelectricpowerusedevices. Thisalsoappliessimilarly
to the second and third examples.

[0118]1 1In the second example shown in FIG. 16(b), two relay
poxes 50A and 50B are provided. These first relay box 50A
and second relay box 50B are arranged apart from each other,
and second relay box 50B is provided, for example, on the
foot board (not illustrated) for providing the function of

ceonnecting hand-crank generator 52 and other purposes.
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[0119]

(1) First relay pox 5CA integrates actuator lines 31la and
34a connected to the aforementioned respective actuators 31
and 34, feeder lines (electricity-driven lines 40a and 40Db)
from control box 40, and feeder lines (second electric power
paths 58a and 58b) from hand-crank generator 52, and includes
hand~-driven/electricity-driven switching means 61 therein.
[0120]

(2) Secondzrelaybox503includesapluginsertports (sockets
50a and 50b) for connecting the plug at the connecting end
of first electric power path 52d from hand-crank generator
52. Second relay box 50B is exposed and provided on the foot
board (not illustrated).

[0121]

(3) The aforementioned hand-driven/electricity-driven
switching means 61 may use & mechanical switch or an electric
switch. ..

[0122]

{(4) When a mechanical switch is used for the aforementioned
hand-driven/electricity-driven switching means 61, it is
possible to switch connection from the electricity~driven
line to the hand-driven line by inserting the feeder plug
of hand-crank generator 52. For example, a tact switch or
the like may be arranged around sockets 50a and 50b of the

plug insert ports tc switch over the
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hand-driven/electricity-driven switching means 61 by the
insertion.

[0123] As another configuration, an exposed control switch
portion such as rotary and toggle switches may be provided
for second relay box 50B as hand-driven/electricity-driven
switching means 61 so that hand-driven/electricity-driven
switching means 61 of the first relay box 50A can change over
the mode between the electricity-driven mode and hand-driven |
mode by the operation of the control switch portion.
[0124] Here, since first relay box 50A and second relay box
50B are positioned at a distance, the operating force acting
on second relay box 50Bmay be transmitted through a mechanical
wire 66 or the like to thereby turn on/off
hand-driven/electricity-driven switching means 61 as a
mechanical switch in first relay box 50A.

[0125] 1In the third example shown in FIG. 16(c), in order
tocenable supplyof electricpower fromcontrol box 40 provided
inbed apparatus 1 toelectricbackdrive actuator 31, electric
elevating actuator 32 and electric leg drive actuator 34 in
the electricity-driven mode, electric power paths
(electricity-driven lines) for the electricity-driven mode
are cconnected correspondirgly.

[0126]

(1) A branch cable 58cl is connected to electricity~driven

line 40a to the electric back drive actuator 31 and second
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electric power path 58a from relay box 50. Further, a branch
cable 58c2 is connected to electricity-driven line 40b to
the electric leg drive actuator 34 and second electric power
path 58b from relay box 50.

[0127] If an operation in the electricity-driven mode is
performedina statewhere hand-crank generator 52 is connected,
the motor on the hand-crank generator 52 side will also rotate
because second electric power paths 58z and 58b are
electrically connected. As a result, there is a risk that
an unintentional operation could occur depending on the
situation. Therefore, it is preferred that hand-crank
generator 52 is not connected in the electricity-~driven mode.
[0128] According to the third embodiment A, providing a
configuration in which when the external hand-crank generator
52 is operated to generate electricity in a state where first
power path 52d is connected to the selected second electric
power path 58a or 58b, the electric power use device connected
to the selected second electric power path 58a or 58b, i.e.,
electricbackdrive actuator 31 or electric legdrive actuator
34 can be supplied with electric power, makes it possible
to selectively connect first electric power path 52d to second
electricpowerpath 58aor 58vand thereby facilitate selection
and power supply of the desired electric power use device
to be operated, hence this configuration is excellent in

cperativity.
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[0129] Though in the third embodiment A, relay box 50 is
provided with two insert sockets 50a and 50b for two electric
actuators 31 and 34, it is possible in the present invention
to provide three or more plugs for the relay box that are
connected to second electric power paths 58 for three or more
electric actuators, so as to be able to select and drive one
cf the electric actuators by selectively connecting first
eleciric power path 52d from hand-crank generator 52 to one
0of these plugs.

[0130] Further, relay box 50 is arranged at an exposed
position on the foot side or the bed frame 3 on the lateral
side of bed apparatus 1, but may be arranged at an appropriate
place on a horizontal outer side surface of the head side
or the like within reach of the user’ s hands. Further, though
relay pox 50 ismounted to bed apparatus 1 in an exposed manner,
the relay box may be embedded in foot board 9 as in FIG. 1,
in side rail 7 as in FIG. 11 or in any other appropriate place.
[0131] Next, the third embodiment B will be described.
[0132] FIGS. 17 are illustrative views of wiring examples
in a bed apparatus according to the third embodiment B, (a)
the first example, (b) the second example, and (c) the third
example. FIGS. 18 are illustrative views of a foot board
provided with hand-crank cenerators of the bed apparatus
according to the third embodiment B, (a) showing a case with

two hand-crank generators, (b) showing a case with a single
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hand-crank generator, and (c) an illustrative view of handle
insert holes.

[0133] Here, the same components as those in the second
embodiment shown in FIGS. 12 tc 14 and the third embodiment
A shown in FIGS. 15 to 16 are allotted with the same reference
numerals.

{(0134] This third embodiment B includes a plurality of
electric power use devices, the output side of the first
electric power paths from the single or the plurality of
hand-crank generators can be selectively connected to any
of the ends of a plurality of second electric power paths,
and when the hand-crank generator is operated to generate
electricity in a state that the first electric power path
is connected to the selected second electric power path, the
generated electric power can be supplied to the electric power
use device to which the selected second electric power path
is connected.

[0135] Specifically, differing from the above third
embodiment A, this third embodiment B has hand-crank generator
52 in the bed apparatus 1 itself so that fromthe first electric
power path as the power output of the hand-crank generator,
the electric power can be supplied to the electric power use
device that is selected by insertion of handle 52b, via the
second electric power path.

(0136] BHand-crank generator 52 is built inside foot board



10

20

25

50 PCT/JP2013/066093

9 of bed apparatus 1, and in the bed apparatus 1, two (an
exampleof plurality) electricpower usedevicesasaplurality
of output destinations, electric back drive actuator 31 and
electric leg drive actuator 34 can be supplied with electric
power by electric power generation of hand-crank generator
52. Here, similarly to the second embodiment, hand-crank
generator 52 is vertically built in foot board 9 on the foot
side of bed épparatus 1 and covered with an outer cover'. The
storage space of hand-crank generator 52 covered by outer
cover 60 is called a relay box 70. The other configurations
are the same as in the second embodiment.

[0137] Various changes may be added to the electric power
supply paths, such as addition of a changeover switch between
the hand-driven mode and the electricity-driven mode
(hand-driven/electricity-driven switching means 61) or the
like, and these modifications should be included within the
scope of the third embodiment B.

[013B] With reference to FIGS. 17 (a) to17(c) and FIGS. 18(a)
to 18(c), wiring examples (the first to third examples) of
electric power supply paths included in the third embodiment
B will be described.

[0138] In the first example shown in FIG. 17(a), in order
tobeabletosupplyelectricpower frocmcontrol box 40 provided
inbed apparatus 1 toelectricbackdrive actuator 31, electric

elevating actuator 32 and an electric leg drive actuator 34
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in the electricity-driven node, electric power paths for the
electricity-drivenmode are connectedcorrespondingly. That
is, the electric power paths to electric actuators 31 and
34 in the electricity-driven mode supply electric power from
electricity-driven lines 40a and 40b to second electric power
paths 58z and 58b, respectively, via relay box 70.

[0140]

(1) As relay box 70, hand-crank generator 52 is built in foot
board 9 and @ hand-driven/electricity-driven switching means
61 is also incorporated in foot board 9.

[014]]

(2) This hand-driven/electricity-driven switching means 61
may use a mechanical switch or an electric switch.

[0142]

(3) When a mechanical switch is used for
hand-driven/electricity-driven switching means 61, it is
possible to provide one configuration in which attachment
of handle 52b of hand-crank generator 52 gives the function
of switching connection from electricity-driven line 40a or
40b extended from control box 40 to the hand-driven line.
For example, a tact switch or the like may be arranged around
the handle 532b attachment port to perform switching between
the hand-driven line and the electricity-driven line.
[0143] As another configuration, an exposed control switch

pertion as such rotary and toggle switches may be provided
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inhand-driven/electricity-drivenswitchingmeans 61, sothat
hand-driven/electricity-driven switching means 61 can
perform switching between the electricity-driven mode and
hand-driven mode when the control switch portion is operated.
[0144]

(4) Though it i1s assumed that two output destinations are
prepared in the hand-driven mode, namely, electric back drive
actuator 31 and electric leg drive actuator 34, it is possible
to provide a configuration in which the two or more output
destinations may be selected appropriately from the electric
actuators and other electric power use devices. This also
applies similarly to the second and third examples.

[0145]

(5) Apluralityof insert holes (insert ports) 60b for handle
52b are provided correspondingly for a plurality of output
destinations.

[0146] As an example, it is possible to adopt a configuration
inwhichapluralityof hand-crank generators 52 corresponding
to the plurality of output destinations are built in foot
board 9 and formed with respective insert holes 60bl and 60b2
for handle 52d, as shown in FIG. 18(a).

[0147] As shown in FIG. 18(a), hand-crank generators 52 for
electricbackdriveactuator3landelectriclegdriveactuator
34 are arranged in the portions covered by outer covers 60A

and 60B, respectively. By selecting one of insert holes 60bl
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and 60b2 of hand-crank generator 52 to output electric power
to theelectric actuator desired to operate and fitting handle
52 into the selected hole to generate electricity, it is
possible to operate the desired electric actuator.

[0148] Here, hand-crank generators 52 are covered by outer
covers 60A and 60B, forming relay box 70. =Turther, outer
covers 60A and 60B each has an indented portion 60a that handle
52b is fitted into.

[0149] As another example, it is also possible to adopt a
configuration in which a sirgle hand-crank generator is built
in foot board 9 while a plurality of insert holes for handle
52d are provided in accordance with a plurality of output
destinations, as shown in FIGS. 18(b) and 18(c).

[0150] Specifically, it is possible to provide a function
of operating a desired electric actuator by electric power
generation, by forming outer cover 60 with a handle insert
hole 60bl for back driving and a handle insert hole 60b2 for
legdriving and making the electric power path from hand-crank
generator 52 connect to the electric power path of the desired
electric actuator when hardle 52b is fitted to the hole
corresponding to the electric actuator desired to be operate,
as shown in FIG. 18 (b) and 18 (c). By generating electricity
by inserting handle 52b into the selected hole, it is possible
to actuate the desired electric actuator.

[0151] In the second example shown in FIG. 17 (b), two relay
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boxes 70A and 70B are provided. These first relay box 70A
and second relay box 70B are arranged apart from each other,
second relay box 70B being provided to incorporate hand-~crank
generator 52 in foot board 9 and for other functions.
[0152]

(1) First relay box 70A is arranged at a suitable place in
the bed apparatus, integrating actuator lines 3la and 34a
connected to the aforementioned actuators 31 and 34, feeder
lines (electricity-driven lines 40a and 40b) from control
box 40 and the feeder lines (second electric power paths 58a
and 58b) from hand-crank generator 52 and including
hand-driven/electricity-driven switching means 61 therein.
[0153]

(2) Second relay box 70B includes hand-crank generator 52
and a control portion for driving
hand-driven/electricity~driven switching means 61 or the
switch of first relay box 70A, and is built in foot board
9.

[0i54]

(3) The hand~driven/electricity-driven switcning means 61
may use a mechanical switch or an electric switch.

[0155]

(4) When a mechanical switch is used for
hand-driven/electricity-driven switching means 61, it is

possible to provide cne configuration in which attacnment
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of handle 52b of hand-cranx generator 52 gives the function
of switching connection from the electricity—-driven line 40a
fromcontrolbox 40, tothehand-drivenline (the firstelectric
power path). For example, a tact switch or the like may be
arranged around attachment port of the handle 52b to perform
switching between the hand-driven line and the
electricity-driven line.

[0156] As another configuration, an exposed contr&l switch
portion such as rotary and toggle switches may be provided
inhand-driven/electricity-drivenswitchingmeans 61, sothat
hand-driven/electricity-driven switchingmeans 61 can switch
a mode between the electricity-driven mode and hand-driven
mode when the control switch portion is operated.

[0157] Here, since first relay box 70A and second relay box
70B are positioned at a distance, the operating force acting
on second relay box 70Bmay be transmitted through amechanical
wire 66 or the like to thereby turn on/off
hand-driven/electricity-driven switching means 61 as a
mechanical switch in first relay box 70A.

[(0158]

(5) A plurality of insert holes (insert ports) for handle
52b are provided corresponding to a plurality of output
destinations, so that the output destination to be supplied
with electric power can be selected by insertion of handle.

Because the case provided with a plurality of hand-crank
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generators 52 and the case provided with a single hand-crank
generator52arethesameasinthezbovefirst example, detailed
description is omitted.

i015%] 1In the third example shown in FIG. 17{(c), in order
tobeabletosupplyelectricpower fromcontrolbox 40 previded
inbed apparatus 1 toelectricbackdrive actuator 31, electric
elevating actuator 32 and electric leg drive actuator 34 in
the electricity-driven mode, electric power paths
(electricity-driven lines 40a and 40b) for the
electricity-driven mode are connected correspondingly.
[0160]

(1) Second electric power path 58a from relay box 70 is
connected to electricity-driven line 40a to the electric back
drive actuator 31 by a branch cable 58cl. A branch cable 58c¢2
of secondelectricpower pathS8b fromrelaybox 50 is connected
toelectricity-driven line 40b going to the electric legdrive
actuator 34.

[0i61] If an electricity~driven operation is performed in
a state where hand~crank generator 52 is connected, the motor
on the hand-crank generator 52 side will also rotate because
seceond electric power path 3>8a 1is electrically connected.
As a result, there is a risk that an unintentional operation
could occur depending on the situation. Therefore, it is
preferred that handle 52 is detached.

[0162]
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(2) A plurality of insert holes (insert ports) for handle
52b are provided corresvondingly for a plurality of output
destinations, so that it is possible to supply electric power
by selectingtheoutput destinationbyinsertionof the handle.
Because the case provided with a plurality of hand-crank
generators 52 and the case proviced with a single hand-crank
generator 52 arethesameasinthe above firstexample, detailed
description is -omitted.

[0163] Next, the fourth emboediment A will be described.
[0164] FIGS. 19 are a perspective view and a front view of
a relay box provided for a bed apparatus according to the
fourth embodiment A, and FIGS. 20(a) to 20(c) are illustrative
views of wiring examples (the first to third examples) showing
electric power supply paths in the bed apparatus.

[0165] In the bed apparatus according to this fourth
embodiment A, a hand-crank generator is provided outside the
bed apparatus, and as the electric power route, the first
electric power path connected to the hand-crank generator
and a plurality of second electric power paths for supplying
electric power to a plurality of electric power use devices
are provided. The input-side ends of the plurality of second
electric power paths are disposed in a relay box. The
output-side end of the first electric vower path can be
connected to the input-side ends of the second electric power

paths provided in this relay box. When the hand-crank
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generator is operated to generate electricity in a state that
the first electric power path and the second electric pcwer
path are connected, the electric power use device will be
able to operate. The relay box is arranged at a position on
a horizontal outer side surface of the head side, the lateral
sides, or the foot side of the bed apparatus within reach
of the user’s hands. Further, a selector switching means for
switching connection between the first electric power path
and a plurality of second slectric pcwer paths 1s arranged
in the relay box.

[0166] As to the electric power supply path, connection of
the electric power paths between hand-crank generator 52
separately provided from the bed apparatus and a plurality
of output destinations (a plurality of electric power use
devices) is changed by a selector switching means 62 so that
electric power can be supplied to any one of the output
destinations.

[0167] Specifically, the bed apparatus according to the
fourth embodiment A is the same as the third embodiment A
shown in FIGS. 15 to 16 in that a relay box 50 is provided
in the electric power paths for a plurality of electric power
usedevices (e.g., electricbackdriveactuator 31 andelectric
leg drive actuator 34). However, differing from the third
embodiment A in which the output destination is selected by

switching connection from one socket to another, the fourth
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embodiment is configured such that, as shown in FIGS. 19 and
20, a selector switching means 62 in relay box 50 changes
connection between first electric power path 52d and a
plurality of second electric power paths to thereby select
the ocutput destination.

[0168] FIGS. 20(a), 20(b) and 20(c) are illustrative views
of wiring examples showing electric power supply paths
included in the fourth embodiment A, (a) the first example,
(b) the second example and (c) the third example.

[0169] In the first example shown in FIG. 20(a), in order
tobe able tosupplyelectricpower fromcontrol box 40 provided
inbed apparatus 1l toelectricbackdrive actuator 31, electric
elevating actuator 32 and an electric leg drive actuator 34
in the electricity-driven mode, the electric power paths for
the electricity-driven mode are routed from
electricity-driven lines 4Ca and 40b to second electric power
paths 58a and 58b that are also used as in the hand-driven
mode, via relay box 50.

[0170] Further, when hand-driven/electricity-driven
switching means 61 is switched into the hand-driven mode,
electricity-driven lines 40a and 40b that are the electric
power paths in the electricity-driven mode are shut off and
the electric power paths are switched to the hand-driven line
(first electric power path 52d). The first electric power

path 52d from hand-crank generator 52 is connected to the
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common insert socket 50a or the like, and this first electric
pcwer path 52d is selectively connected to second electric
power paths 58a and 58b by selection and switch of selector
switching means 62.

[0171] Here, the aspect of relay box 50 incorporating
hand-driven/electricity-driven switching means 61 and the
aspect of the hand~driven/electricity-driven switchingmeans
61 using a mechanical switch or electric switch are the éamé
as in the first example of the third embodiment A shown in
FIG. 16(a), so that the same components in FIG. 20(a) are
allotted with the same reference numerals. FIG. 19 shows one
example in which switch operating portions as one example
of hand-driven/electricity-driven switching means 61 and
selector switching means 62 are provided in relay box 50 in
an exposed manner.

(0172] As shownin FIG. 20(a), the £irst example of the fourth
embodiment A, selector switchingmeans 62 may use amechanical
switch or an electric switch to select the output destination
in the hand-driven mode, similarly to
hand-driven/electricity~-driven switching means 61.

[0173] As selector switching means 62, an exposed control
switchportion, forexample, suchas rotaryandtoggle switcnes
mey be provided in relay box 50, so that the ocutput destination
can be selected and changed by the operation of the control

switch portion.
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[0174] In the example shown in FIG. 19 where the expcsed
control switch portion of selector switching means 62 is
provided in relay box 50, since the control switch portion
is located next to the place {socket 50a) to which the feedex
cable (first electric power path 52d) of hand-crank generator
52 is connected, this arrangement brings about ease of
operation and enables easy confirmation of the output
destihation;'

[0175] Though it is assumed that two output destinations are
prepared in the hand-drivenmode, namely, electric back drive
actuator 31 and electric leg drive actuator 34, it is possible
to provide a configuration in which two or more output
destinations may be selected appropriately from the electric
actuators and other electric power use devices. This also
applies similarly to the second and third examples.

[017€] 1In the secondexamp_e of the fourth embodiment A shown
in FIG. 20 (b), two relay boxes 50A and 50B are provided. These
first relay box 50A and second relay box 50B are arranged
apart from each other, and second relay box 50B is provided
on the foot board 9 for connecting hand-crank generator 52
and other functions.

[0177] The second example of the fourth embodiment A is the
same as the second example of the third embodiment A shown
in FIG. 16(b), in that hand-driven/electricity-driven

switching means 61 is built in first relay box 50A and that
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the hand-driven/electricity-driven switching means 61 may
use a mechanical switch or an electric switch. Accordingly,
the same components are a_lotted with the same reference

numeral without description.

[0178] This second example provides such a configuration,
for example, that a single plug insert port (socket 50a) is
provided in second relay box 50B, selector switching means
62 is built in second relay box 50B or first relay box 503,
and the selector switchingmeans 62 can use either a mechanical
switch or an electric switch.

{0179] Though the structure of the selector switch can be
configured in various ways, when, for example a mechanical
switch is used for selector switching means 62, similarly
to hand-driven/electricity-driven switching means 61 in that
case, selector switching means 62 is provided in first relay
box 50A, and an exposed control switch portion such as rotary
and toggle switches may be provided in second relay box 50B
so that selector switching means 62 can be used to select
the output destination by the operation of the control switch
portion.

[0180] In this case, since first relay box 50A and second
relay box 50B are positiored at a distance, the operating
force acting on second relaybox 50Bmay be transmitted through
a mechanical wire 66 or the like to thereby switch the output

destination of selector switchingmechanism 62 as amechanical
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switch in first relay box 50A.

(01817 In the third example of the fourth embodiment A shown
in TIG. 20(c), in order to be akle to supply electric power
from control box 40 provided in bed apparatus 1 to electric
back drive actuator 31, electric elevating actuator 32 and
electric leg drive actuator 34 in the electricity-driven mode
in FIG. 20, electric power paths (electricity-driven lines
40a and 40b) for the electricity-driven mode are connected
correspondingly.

[0182] Second electric power path 58a extended from relay
box 50 is connected to electricity-driven line 40a going to
the electric back drive actuator 31 by a branch cable 58cl.
Further, second electric power path 58b extended from relay
box 50 is connected to electricity-driven line 40b going to
the electric leg drive actuator 34 by a branch cable 58c2.
[0183] Relay box 50 includes selector switching means 62 so
as to enable a switch of connection of second electric power
path 58a and 58b, and thereby supply output electric power
fromhand-crankgererator 5Z toone of the output destinations,
e.g., either the aforementioned actuator 31 or 34.

{0184] As to attachment of relazy box 50, similarly to the
first embodiment and the third embodiment A, the relay box
may be attached projectively on, or may ve embedded in, foot
board 8. As to the position of attachment, the relay box may

be arranged in a projective or embedded manner, zt a place
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on a horizontal outer side surface of foot board 9, the head
side, lateral sides, cr foot sice of bed apparatus 1 within
reach of user’s hands.

[0185] This embodiment is the same as the third embodiment
shown in FIG. 16 except the on/off
hand-driven/electricity-driven switching means 61 and
selector switching means 62, so that the same components are
allottedwiththe same referencenumeralswithout description.
[0186] Here, as to the switching means in the whole of the
fourth embodiment A, in additicn to the functions of on/off
hand-driven/electricity-driven switching means 61 and
selector switching means 62, switches for other functions
such as lock/unlock switches for regulating/deregulating the
operations of individual electric power use devices such &s
actuators should be alsco included within the scope of the
present invention.

[(0187] Next, the fourth embodiment B of the present invention
will be described with reference to FIGS. 21 to 23.

[0188] *FIG.21isanillustrativeviewof themountedposition
and therearound of & hand-crank generator in a foot board
of & bed apparatus acccrding to the fourth embodiment B; FIGS.
22{a) to 22(c) are illustrative views of wiring examples (the
first to third examples) showing electric power supply patihs
in the same bed apparatus; and, FIGS. 23 are illustrative

views of a variationel example of attachment of a hand-crank
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generator, (a) an illustrative view showing a foot board with
its outer cover removed and (b) an view showing a state with
the outer cover attached.

[0189] The bedapparatus 1l according to the fourth embodiment
B has the same basic configuration as that of the fourth
embodiment A, so that the same components as to the wiring
diagram are allotted with the same reference numeral with
those of FIG. 20.

[0190] The bed apparatus 1 of the fourth empbodiment includes
ahand-crankgeneratorintecrallytherewith, whichisarranged
at a position on the outer side of any of the head side, the
lateral sides and the foot side of the bed apparatus, so as
to supply electric power from the first electric power path
connected to the hand-crank generator to the ends of the second
electric power paths for supplying electric power to a
pluralityofelectricpowerusedevices. Further, aswitching
means for switching connecticn between the first electric
power path and a plurality of second eleciric power paths,
is arranged next to the hand-crank cenerator.

[0181] Specifically, as shown in FIGS. 21 to 22, in the bed
apparatus of the fourth embodiment B, connection of electric
power supply paths from hand-crank generator 52 integrally
provided with the bed apperatus to a plurality of output
destinations (a plurality cf electric power use devices) are

switched by means of a selector switching means 62 to supply
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electric power to one of the output destinaticns.

[C122] The hand-crank generator 52 isbuilt in an appropriate
position, for example on foot board 9 of bed appvaratus 1 itself,
and can supply electric power to a plurality of electric power
use devices from the first electric power path as the output
side of the hand-crank generator 52. As a plurality of
electric power use devices, two (an example of plurality)
devices, i.e., an eleétric back drive actuator 31 and an
electric leg drive actuator 34, can be supplied with electric
power by electric generation of the hand-crank generator 52.
In the fourth embodiment B, the storage space of hand-crank
generator 52 covered by an outer cover 60 is called a relay
box 70.

[0193] Further, as shown in FIG. 21, in the bed apparatus
1 of the fourth embodiment B, similarly to the bed apparatus
according to the second embodiment shown in FIG. 13, a handle
52d for driving hand-crank generator 52 to generator electric
power can be accommodated in an indented portion 60a under
outer cover 60. When the handle 52b is to be used, the handle
52b can be fitted to a shaft 52c from the outside of hand-crank
generator 52 and turned round to generate electricity.
[0194] Moreover, in outer cover 60 of foot board 9, provided
next to hand-crank generator 52 are a
hand-driven/electricity-driven switching means 61 fox

performing on/off control of whether or not the first electric
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power path on the output side of hand-crank generator 52 is
connected to second electric paths 58a and 58b (see FIG. 22)
and a selector switching means 62 for switching connection
between first electric powsr path 52 and two (an example of
plurality) second electric power paths 58a and 58b.

[(0195] Specifically, the on/off
hand-driven/electricity-driven switching means 61 and
selector switching means 62 are arranged:bn the outer éover
60 between a hole 60b and an indented portion 60a so as to
be operable from the outside.

[0186] FIGS. 22 are illustrative views of wiring examples
showing electric power supply paths included in the fourth
embodiment B, (a) the first example, (b) the second example
and (c) the third example.

[0187] In the first example shown in FIG. 22{(a), in ordex
tobeable tosupplyelectricpower fromcontrol box 40 provided
inbed apparatus 1 toelectricbackdrive actuator 31, electric
elevating actuator 32 and an electric leg drive actuator 34
in the electricity~driven mode, the electric power paths for
the electricity-driven mode are routed from
electricity-driven lines 40a and 40b to second electric power
paths 58a and 58b that are also used as in the hand-driven
mode, via relay box 70 of foot board 9.

[0198] Further, when hand-driven/electricity-driven

switching means 61 is switched into the hand-driven mode,
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electricity-driven lines 40a and 40b that are the electric
power paths in the electricity-driven mode are shut off and
the electric power paths are switched to the hand-driven line
(the first electric power path on the output side of the
hand-crank generator). The first electric powex path is
adapted to be selectively connected to second electric power
path 58a or 58b by the selection switch of selector switching
means 62.

[0199] Here, hand-crank generator 52 is built as relay box
70 inside foot board 9, and the foot board 9 also incorporates
hand-driven/electricity~driven switching means 61.

[0200] This hand-driven/electricity-driven switchingmeans
61 uses a mechanical switch or electric switch. The aspect
of the hand-driven/electricity-driven switching means 61 is
the same as in the first example of the third embodiment B
shown in FIG. 17(a).

[0201] Here, FIG. 21 shows a foot bocard 9 built in with
hand-crank generator 52, inwhich an exemplary switch control
portion of hand-driven/electricity-driven switching means
61 and selector switching means 62 is provided in an exposed
manner.

(0202] As shown inFIG. 22(a), the first example of the fourth
embodiment 3, selector switchingmeans 62 may use a mechanical
switch or an electric switch to select the output destination

in the hand-driven mode, similarly to
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hand-driven/electricity-driven switching means 61.

[0203] As selector switching means 62, an exposed control
switch portion such as rotary and toggle switches may be
arranged on outer cover 60 so that the output destination
can be selected and changed by the operation of the control
switch portion.

[0204] 1In the case shown in FIG. 21 where the exposed control
switch portion of selector switching means 62 is provided
foroutercover 60, sincethecontrol switchportionisarranged
next to the place where handle 52b of hand-crank generator
32 isoperated, thisarrangement brings about ease of operation
and enables easy confirmation of the output destination.
[0205] Though two output destinations, namely, electricback
drive actuator 31 and electric leg drive actuator 34, are
prepared in the hand-driven mode, it is possible to provide
a configuration in which two or more output destinations may
be selected appropriately from the electric actuators and
otherelectricpowerusedevices. Thisalsoappliessimilarly
to the second and third examples.

[0206] In the secondexampie of the fourth embodiment B shown
in FIG. 22 (b), two relay boxes 70A and 70B are provided. The
first relay box 70A and second relay box 70B are arranged
apart from each other, and first relay box 70A is arranged
in the course of the second electric power path, second relay

box 70B being preovided to play a role of incorporating
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hand-crank generator 52 in foot board 9.

[0207]

(1) First relay box 70A integrates actuator lines 3la and
34a connected to the aforementioned respective actuators 31
and 34, electric feeder lines (electricity-driven lines 40a
and 40b) fromcontrol box 40, and electric feeder 1lines (secend
electric power paths 58a and 58b) from hand-crank generator
52, and includes hand-driven/electricity-driven switching
means 61 therein and is arranged at an appropriate position
of the bed apparatus.

[0208]

(2) Second relay box 70B includes hand-crank generator 52
and a control portion that drives
hand-driven/electricity-driven switching means 61 or the
switcnes of first relay box 70A, and is incorporated in foot
board 9.

[0209]

(3) The aforementioned hand-driven/electricity-driven
switching means 61 may use a mechanical switch or an electric
switch. This example is the same as the second example of
the third embodiment B shown in FIG. 17(b) in the aspect of
nand-driven/electricity-driven switching means 61, and the
same ccmponents in FIG. 22(b) are allotted with the same
reference numerals without description.

[0210] Though the structure of selector switching means 62
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can be configured in various ways, when, for example a
mecnanical switch is used for selector switching means 62,
similarly to hand-driven/electricity-driven switching means
61 in that case, the selector switching means 62 is provided
inthe first relay box 70A and an exposed control switchportion
such as rotary and toggle switcnes may be provided as selector
switching means 62 in second relay box 70B so that selector
switchingmeané62cxnlbeusedtoselecttheoutputdestination
by the operation of the control switch portion.

[0211] 1In this case, since first relay box 70A and second
relay box 70B are positioned at a distance, the operating
force acting on second relay box 70Bmay be transmitted through
a mechanical wire 66 or the like to thereby switch the output
destinations of selector switching mechanism 62 as a
mechanical switch in first relay box 70A.

[0212] 1In the third example of the fourth embodiment B shown
in FIG. 22(c), in order to be able to supply electric power
from control box 40 provided in bed apparatus 1 to electric
back drive actuator 31, electric elevating actuator 32 and
electric legdrive actuator 34 intheelectricity-drivenmode,
eiectric power paths (electricity-driven lines 40a and 40b)
for the electricity-driven mode are connected
correspondingly.

[0213] Second electric power path 58a extended from relay

box 50 is connected to electricity-driven line 40a going to
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the electric back drive actuator 31 ry a branch caple 58cl.
Further, second electric power path 58b extended from relay
box 50 is connected to electricity-driven line 40b going to
the electric leg drive actuator 34 by a branch cable 58c2.
[0214] Relay box 70 includes selector switching means 62 so
as to be able to switch connections of second electric power
paths 58a and 58b, and thereby to be able to‘select to supply
output electric power from hand-crank generator 52 to one
of the aforementioned actuator 31 or 34.

[0215] Relay box 70 may be mounted in foot board 9 with &
hole 60b for the handle of hand-cranx generator 532 exposed,
similarly to the second embodiment and the third embodiment
B. As to the position of attachment, the relay box may be
arranged on any of the head side, laterzl sides and foot side
of bed appraratus 1, as long as it is positicned on a horizontal
outer side surface.

[0216] Here, as to the switching means in the whole of the
fourth embodiment B, in addition to the functions of on/off
hand-driven/electricity-driven switching means 61 and

selector switching means 62, provision of switches for other

=

functions such as lock/unlock switches for
regulating/derequlating the operations of individual
electric power use devices such as actuators should also be
included within the scope of the present invention.

{0217] In the present invention, the arrangement of the
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hand-crank generator 52 and outer cover of the fourth
embodiment B may be changed in various ways.

[0218] FIGS. 23 are illustrative views of & wvariaticnzal
example of the bed apparatus of the fourth embodiment B, (a)
a view with an outer cover removed and (b) an external
illustrative view.

[0219] As shown in FIG. 23, in this variational example, a
laterally long indented portion 60a enabling to store handle
52b of hand-crank generator 52 in a lateral direction, a hole
60b, an on/off hand-driven/electricity-driven switching
means 61 and a selector switching means 62 are arranged in
the upper part of an outer cover 60 of a foot board 9. Other
configurations are the same as those of the fourth embodiment
B shown in FIGS. 21 and 2Z.

(0220] Here, in the variational example, when outer cover
60 is removed from foot board 9, an approximately T-shaped
depressed portion 64 is formed in the foot board, as shown
inFIG. 23(a). Hand-crankgenerator52 isverticallyoriented
and fitted in the depressed portion while the electric power
cable goes forward via a hole 64a below to electric actuators
31, 34 ... of the bed.

[0221] Here, in the presen: invention, the on/off switching
means and selectcor switching means are configured to
mechanically drive the contact points by the mechanical wires

as mentioned above in the first embodiment to the fourth
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embodiment B. Other than this, these switching means may use
various kinds of mechanical or electrical configurations.
[0222] For example, the switching means such as the on/off
switching means and selector switching means may use a relay
circuit (circuit of a contact-point type, semiconductor type
or the like). When a relay circuit is used, signal output
devices such as press buttons and touch switches are provided
in the control portion for operation so that the electric
signals from those devices are transmitted via signal lines
and the transmitted electric signals are used in the relay
circuit to turn on and off the electric power paths or change
the power supply destination.

[0223] Useof a relaycircuit in this way enables use of press
buttons and touch switches as the control portion, hence

provides such excellent efZect that the control portion can
be operated with a light operating sensation compared to the
case where mechanical wires are used.

[0224] Though in each of the above first embodiment to the
fourth embodiment B, the electricity use devices to which
electric power are supplied by the hand-crank generator have
been explained by exemplifying electric back drive actuatorx
31 and electric leg drive actuator 34, the electric power
use devices of the present invention should not be limited
to these. The hand-crank generator may be used as an electric

power source for other electric actuators. Further, when,
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instead of an electric actuator, a hydraulically operated
actuator is used as the driver, the electric power from the
kand-crank generator may be supplied as the driving power
supply for that actuator. Moreover, the hand-crank generator
may be used to supply electric power to, other than drivers,
electricity use devices that are installed around the ped
apparatus, for example, various kinds of measuring devices
for patients.

[0225] Though each of the above first embodiment to the fourth
embodiment B has been described by giving an example where
hand-crank generator 52 is arranged on the foot board, or
the side rails in the present invention, the generator may
be arranged in an appropriate place (preferably easily
accessible by the operator) on an outer side surface of the
head side, lateral sides oxr foot side of the bed apparatus.
[0226] Though in the first embodiment, third embodiment A
and fourth embodiment A, a separate hand-crank generator is
connected to the relay box, the hand-crank generator may be
integrated with the relay pox. Further, when the hand-crank
generator is integrated, the handle may be either integrated
cr removable. When the handle is separable, it is possible
to assure safety so that only the operator can use it.
[(0227] Though in the first embodiment, third embodiment A
and fourth embodiment A, the relay box is mounted to the foot

board in an embedded manner or in a projected manner, in the
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present invention, the way of mounting of the relay box should
not be of course limited to these. The relayboxmaybe mounted
to bed frames, other bed boards, fences, side rails, the
adjuncts around the bed such as IV pole (pole for intravenous
administration), etc.

[0228] Further, in the present invention, the electric power
use devices to which the hand-crank generator can be
electrically connected may include peripﬁeral devices of the
bed apparatus. This arrangement makes it possible for the
hand-crank generator to supply electric power to operate the
peripherals when there is no electric power source in the
facility.

[0229] The size andmaterial of the relay box can be suitably
seiected depending on the use coﬁdition. The number of ports
to be used for connection may be also selected appropriately.
[0230] Though in the second embodiment, third embodiment B
and fourth embodiment B the hand-crank generator is embedded
in the foot board, the placement embedded in the foot board,
the position of the board in which the generator is embedded
(e.g., head board, side rails, etc.) do not matter in the
present invention. Further, in the present invention the
poard may use various kinds of material. Embedding the
hand-crank generator in theboardenablesmountingataneasily
operable height as well as can achieve high design performance

without the need of supporting the board.
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Industrial Applicability

[0231] The bed apparatus of the present invention can be
applied to diverse kinds of bed apparatuses for hospital and
fornursingcare, that havebackdrive andlegdrivemechanisms.
Description of Reference Numerals

[0232]

1 bed apparatus

3 bed frame

4 base truck

7 side rail

8 head boaxd

9 foot board

22 back bottom

24 hip bottom

26 leg bottom

31 electric back drive actuator

32 electric elevating actuator

34 electric leg drive actuator

40 control box

50 relay box

50a socket in relay box

52 hand-crank generator

52a main body of hand-crank generator

52b handle of hand-crank generator

52c shaft of hand-crank generator
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52d first electric power path

54 extracting port

58 second electric power path

60 outer cover

60a indented portion

60b hole of hand-crank generator handle

61 hand-driven/electricity-driven switching means
62" selector.switching means

64 depressed portion in the foot board with its outer cover
removed

66 mechanical wire

68 relay box

70 relay box
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Claims

1. A bed apparatus comprising:

an electric power use device that is operated by an
electric power,
wherein

the electric power can be supplied by a hand-crank
generator, and

at least one end of an electric power path for delivering
power totheelectricpower usedevice is arrangedat a position
on an outer side surface of a head side, lateral sides, or

a foot side of the bed apparatus.

2. The bed apparatus according to Claim 1, wherein

the hand-crank generztor is provided outside the bed
apparatus,

as the electric power path, the first eleciric power
path connected to the hand-crank generator and a single or
a plurality of second electric power paths for supplying the
electric power to a single or a plurality of electric power
use devices are provided,

input side ends of the single or the plurality of second
electric power paths are provided in a relay box while an
output-side end of the first electric power path can be

connected to the input side ends of the second electric power
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paths provided in the relay box, whereby when the hand-crank
generator is operated to generate electricity in a state that
the first electric power path is connected to the second
electricpowerpath, theelectricpower usedevice canoperate,
and,

the relay box is arranged at a place on a horizontal
outer side surface of the head side, the lateral sides, or
the foot side of the bed zpparatus within reach of user’s

hands.

3. The bed apparatus according to Claim 2, wherein

a plurality of electric power use devices are provided,

the relay box is provided with a plurality of input-side
ends of the plurality of second electric power paths each
connected to the plurality of electric power use devices,
and,

the output side of the first electric power path can
be selectively connected to any one of the input-side ends
of the plurality of second electric power paths, and when
the external hand-crank generator is operated to generate
electricity in a state that the first electric power path
isconnectedtoaselectedsecondelectricpower path, electric
power canbe suppliedtotheelectricpowerusedevice connected

to the selected second electric power path.
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4, The bed apparatus according to Claim 2, wherein the relay
box is provided with a switching means that turns on and off
connection of the seccnd electric power path with the first
electric power path from the hand-crank generator or switches
connection between the first electric power path and the
plurality of second electric power paths.
5. The bed apparatus according to Claim 1, wherein the
hand-crank generator is provided on the bed apparatus itself,
and,

the hand-crank generator is arranged at a positicn on
an outer side surface of the head side, the lateral sides,
or the foot side of the bed apparatus so as to be able to
supply electric power from the first electric power path
connected to the hand-crank generator to the ends of the second
electric power paths for supplying the electric power to a

single or a plurality of electric power use devices.

6. The bed apparatus according to Claim 5, wherein a handle
foroperatingthe hand-crankgeneratortogenerateelectricity
can be accommodated in the bed apparatus, and can be turned
round from an outside of the hand-crank generator when the

handle is used.

7. The bed apparatus according to Claim 5 or 6, wherein




10

15

20

25

82 PCT/JP2013/066093

a plurality cf electric power use devices are provided,

an output side of the first electric power paths from
a single or a plurality oI hand-crank generators can be
selectively connected to any one of ends of the plurality
of second electric power paths, and

when the hand-crank generators are operated to generate
electricity in a state that the first electric power path
isconnectedtoaselected secondelectricpowerpath, electric
power canbe suppliedtotheelectricpower usedevice connected

to the selected second electric power path.

8. The bed apparatus according to Claim 5 or 6, further
comprising a switching means adjacent to the hand-crank

generator that turns on anc off the connection of the second
electric power path with the first electric power path from
the hand-crank generator or that switches connection between
the first electric power path and the plurality of second

electric power paths.

9. The bed apparatus according to Claim 4 or 8, wherein
the switching means contains a2 switching mechanism that
mechanically performs an on/off operation of the second
electricpower pathor an switching operation of a power supply
destination, by an operating force that is transmitted from

a contrxol portion for operation via a mechanical wire.
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10. The bed apparatus according to Claim 4 or 8, wherein
the switching means uses a relay circuit that performs an
on/off operation cof the electric power path or a switching
cperation of an electric power supply destination, based on
electric signals transmitted from a control portion for

operation.

11. The bed apparatus according to any one of Claims 1 to
10, further comprising a driver that drives a predetermined
part of the bed apparatus by means of an electric actuator
or a peripheral device of the bed apparatus, as the electric

power use device.



