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DESCRIPTTION

BED DEVICE

Technical Field

The present invention relates generally to a bed
device configured to be able to perform vertically
drive, back-raising drive or lateral rocking drive of a
floor plate body on which a user lies on the back.

Background Art

For example, a user such as an elderly person or a
sick person unable to turn over or raise its own body
by itself must stay supine on the mattress of the bed
device for a long time. If the user is in a supine
position for a long time, bedsores may occur in the
back of the body, especially in the buttocks, resulting
in increase in pain.

To prevent bedsores, appropriately changing the
user's posture is desirable. To enable the user's
posture to be changed appropriately, bed devices
disclosed in, for example, Patent Literatures 1 to 4
have been proposed. The bed devices disclosed in
Patent Literatures 1 to 4 comprise a base frame, and a
vertical frame is provided on the base frame so as to
be capable of being driven up and down. A rocking
frame (rotating frame) is supported by the vertical
frame so as to be capable of tilting in the width
direction. The rocking frame is driven to tilt in the
width direction with one end or the other end in the
width direction serving as a fulcrum, by a rocking
drive mechanism provided on the vertical frame.

For example, a floor plate body is provided on the
upper surface of the rocking described in Patent
Literature 1. The floor plate body has a central floor
plate and side floor plates pivotally connected only
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upward to both sides of the central floor plate. The
central floor plate is divided into a plurality of
floor parts in the longitudinal direction, which are
pivotally connected to each other. One of the floor
parts that is located substantially at the center in
the longitudinal direction is attached and fixed to the
rocking frame.

For this reason, when the rocking frame is driven
in the inclining direction by the rocking drive
mechanism, the lower surface of one of the side floor
plates positioned on one side in the width direction,
that is, the lower side of the inclining direction
contacts a contact member provided at an end portion of
the vertical frame in the width direction and bends in
a direction opposite to the inclining direction of the
rocking frame, that is, an upward direction.

Therefore, if the rocking frame is tilted in the
lateral direction, the user such as a patient who lies
on the floor plate body can change his body position
while being prevented from falling from the floor plate
body by the side floor plate bent upward, and bedsores
can be prevented.

The rocking frame is provided with a raise drive
mechanism for raising the floor plate body (back-
raising drive and leg-raising drive). The raise drive
mechanism is driven in the raising direction in a state
in which the plurality of divided floor parts of the
floor plate body are in a horizontal position. As a
result, the user lying on the back on the floor plate
body is supported by the floor parts with the upper
body raised.

Incidentally, when, for example, assisting meal
for or caring for a patient lying on the back on the
floor plate body, the raise drive mechanism may be

operated to raise the upper body of the user. In
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addition, tilting the body of the patient having the
upper body raised in the lateral direction may be
required.

As a specific example, to adjust a flow of
contents in a stomach or the like at or after tube
feeding that administers liquid food using a tube
passing through the alimentary canal from the outside
of the body to a patient who cannot conduct or
insufficiently conducts ingestion, the patient's body
is often required to be maintained in the above-
mentioned posture.

In addition, for example, at a rocking frame
disclosed in Patent Literature 2, support rollers are
rotatably provided with the axial line kept horizontal,
at both end parts in the width direction of one end
surface and the other end surface in the longitudinal
direction. Lateral rods are laid in the width
direction at both ends in the longitudinal direction of
the support frame, and a pair of receiving members
having arc-shaped recess portions opened to the upper
surface are attached and fixed to these lateral rods.

Then, a pair of support rollers provided on both
longitudinal end surfaces of the rocking frame are
engaged with and supported by the recess portions of
the receiving members. A lateral rod is further laid
in parallel with one lateral rod at one longitudinal
end of the support frame, and rocking drive means for
rocking the rocking frame in the width direction by
using as a fulcrum the support roller on one end side
in the width direction or the support roller on the
other end side engaged with the recess portion of the
receiving member are provided on the pair of lateral
rods.

The rocking drive means includes a rocking drive

source and a link mechanism driven by the rocking drive
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source. The link mechanism is provided such that a
pair of connection links driven in the vertical
direction are pivotally provided at one side ends by
operating the link mechanism by the rocking drive
source. The other end of each connection link is
pivotally attached to a support shaft of a pair of
support. rollers provided on one longitudinal end
surface of the rocking frame.

The pair of connection links are driven in the
upward direction from the downward position in a state
where the longitudinal direction of one of the
connection links coincides with the vertical direction
in accordance with the direction of driving the link
mechanism. At that time, the other connection link
stands by at a position where the connection link does
not move up and down (downward position).

Therefore, when the link mechanism is driven by
the rocking drive source in the direction in which one
of the connection links is raised, the rocking frame is
raised on the side of the support roller connected to
the rising connection ring and is tilted, for example,
leftward. When the other connection link is driven in
the upward direction by the link mechanism, the rocking
frame is driven to be tilted in a rightward direction,
which is the direction opposite to the above.

In addition, for example, the floor plate body
disclosed in Patent Literature 3 is provided with a
central floor plate and a pair of side floor plates
capable of pivoting only in the upward direction on
both sides in the width direction of the central floor
plate. The pair of side floor plates are set to a size
that protrudes outward from both sides in the width
direction of the rocking frame.

In general, the central floor plate and the side

floor plates are subjected to integral foam molding
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using resin. That 1is, the central floor plate and the
side floor plates are subjected to foam molding such
that the both sides of the central floor plate in the
width direction and the upper ends in the thickness
direction on both sides of the side floor plates in the
widthwise direction are connected by the thin portion
having flexibility over the entire length in the
longitudinal direction. The side floor plates are
thereby pivotally connected only upward to the central
floor plate in the horizontal state.

If a pair of side floor plates are connected to
the central floor plate by the thin portions, in the
floor plate body, the side floor plates are only
connected and supported only by the thin portions when
the floor plate body is in the horizontal state. For
this reason, if a load is applied to the upper surfaces
of the side floor plates in that state, the thin
portions may be broken. That is, the side floor plates
cannot be pivotally connected to the central floor
plate with sufficient strength by the only thin
portions.

Therefore, conventionally, a plurality of lateral
rod members such as pipe members are fixedly arranged
at predetermined intervals in the longitudinal
direction on the lower surface of the central floor
plate of the floor plate body along the width
direction. The lateral rod member is formed to be
longer than the width dimension of the central floor
part. A longitudinal rod member is connected to both
ends of the lateral rod member, i.e., the ends of the
lateral rod member located on the lower surface side of
the side floor plate. Thus, when the floor plate body
is in a horizontal state without being rocked, the side
floor plate is supported by the longitudinal rod member

on the lower surface, and connection strength that does
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not damage the thin portion against a load applied to
the upper surface thereof can be thereby obtained.

That is, conventionally, reinforcing members composed
of longitudinal rod members and lateral rod members are
provided over the entire lower surface of the central
floor plate.

Citation List

Patent Literature

Patent Literature 1: JP 2003-111804 A

Patent Literature 2: JP H07-298957 A

Patent Literature 3: JP H07-298957 A

Patent Literature 4: JP H07-000459 A

Summary of Invention
Technical Problem

Since the bed device capable of performing
vertical drive, back-raising drive or lateral rocking
drive of the floor plate body on which the user lies on
the back is complicated as compared with the
conventional bed device, the bed device has wvarious
problems.

For example, in the bed device disclosed in Patent
Literature 1 used in a hospital, etc., side fences 1102
are detachably attached on both sides (or one side) in
the width direction of vertical frame 1101 as needed,
as shown in FIG. 10. As is well known, the side fences
1102 are used to prevent a patient lying on the back on
a floor plate body 1103 placed on the vertical frame
1101 from falling down from the bed device or to
prevent a quilt placed on the patient from slipping
off.

However, when a rocking frame 1105 provided in the
frame of the vertical frame 1101 is tilted in the width
direction in which the other end side is raised with
one end in the width direction serving as a fulcrum, to

tilt the patient's body in the lateral direction in a
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state where the back floor part 1104 of the floor plate
body 1103 is raised to raise the patient's upper body,
the floor plate body 1103 tilts together with the
rocking frame 1105.

As a result, one end side in the width direction
of the back floor part 1104 of the floor plate body
1103 collides with one of the side fences 1102 as
represented by a chain line in FIG. 10. That is, when
the angle at which the floor plate body 1103 is tilted
in the width direction is larger than a predetermined
angle, one end in the width direction which is on the
lower side of the tilting direction of the back-raised
back floor part 1104 of the floor plate body 1103
collides with the side fence 1102.

Therefore, in the conventional bed device, the
rocking drive mechanism for tilting the floor plate
body 1103 in the width direction and the raise drive
mechanism for driving the floor plate body 1103 in a
horizontal state in the raising direction are set to be
unable to be driven simultaneously, to prevent the end
portion of the floor board body from colliding with the
side fence when tilting the floor board body.

However, if the drive of the floor plate body 1103
in the width direction and the back-raising drive of
the back floor part 1104 are not simultaneously
performed, the patient's upper body cannot be raised by
the bed device and the posture tilted in the lateral
direction cannot be maintained in this state, at tube
feeding, etc., as described above. That is, since the
floor plate body cannot be tilted in a back-raised
state, assistance at tube feeding often cannot be
performed smoothly and favorably.

Moreover, conventionally, to maintain the
patient's posture in a suitable state during and after

tube feeding, the caregiver holds the patient's body
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such that the patient's body tilts in the width
direction of the floor plate body 1103 or the posture
is maintained in a tilted state by putting a cushion on
the patient's back, in a state where the back floor
part 1104 of the floor plate body 1103 is raised. For
this reason, the burden on caregivers may increase and
a desirable posture cannot be maintained reliably.

In addition, for example, the rocking drive means
is provided while connected with the support frame and
the rocking frame. That is, although the rocking drive
source of the rocking drive means and the main links of
the link mechanism driven by the rocking drive source
are provided on the support frame, the connection link
to transmit the movement of the link mechanism to the
rocking frame is provided by connecting the other end
to a support shaft of a support roller provided on one
end surface of the support frame.

According to such a configuration, an operation of
combining the link mechanism with the support frame and
the rocking frame needs to be carried out to
incorporate the rocking drive means into the bed
device. For this reason, when the bed device purchased
in an exploded state is conveyed to a house and
assembled, not only that the assembling operation takes
labor, but also the assembling operation is complicated
and requires skill.

In contrast, the rocking drive means in a pre-
assembled state may be conveyed to the purchaser to
facilitate the assembling work at the site. In this
case, however, the rocking drive means, the support
frame and the rocking frame are handled in an
integrated state. Since the integrated rocking drive
means, support frame and rocking frame tend to be
heavier and larger, handling them is not facilitated.

That is, since facilitation of disassembling or



10

15

20

25

30

35

assembling the rocking drive means from or with the
frame of the bed device has not been considered in the
conventional bed device comprising the rocking
mechanism, the above-mentioned problems have occurred.

In addition, for example, a plurality of lateral
rod members have been arranged at predetermined
intervals in the longitudinal direction and
longitudinal rod members have been provided to be
connected to both ends of the lateral rod members on
the lower surface of the central floor part of the
flocor plate body. The lateral rod member and the
longitudinal rod member of the reinforcing member are
often formed of a metal material such as a metal pipe
so as to obtain predetermined strength and to be
relatively inexpensive. For this reason, not only can
the floor plate body provided with the reinforcing
member increase its weight, but also it takes time and
effort for processing of a metal material and
assembling work to the central floor plate.

Moreover, a bed device for nursing often comprises
a back-raising function and a leg-raising function. 1In
the bed device comprising such functions, the central
floor plate and a pair of side floor plates of the
floor plate body are divided into a plurality of fioor
plate portions that are back raise portions and leg
raise portions in the longitudinal direction and are
connected pivotally.

When the floor plate body is divided into a
plurality of floor plate portions, reinforcement
members composed of lateral rod members and
longitudinal rod members need to be provided on the
respective floor plate portions. For this reason, in
such a case, further increase in weight of the floor
plate body and increase in number of components may be

caused and much labor may be required for the
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assembling work.

Embodiments described herein aim to provide a bed
device which enables its handling such as operations
and assembling to be facilitated irrespective of a
structure capable of performing vertical drive, back-
raising drive or rocking drive of the floor plate body.
More specifically, the embodiments aim to provide a bed
device which enables a patient to be maintained in an
appropriate posture at or after tube feeding, for
example, by enabling the floor plate body in the back-
raised state to be tilted.

Furthermore, the embodiments aim to provide a bed
device capable of being conveyed to a delivery
destination in a disassembled state and being easily
assembled there with a structure which enables the
operation of assembling the rocking drive means for the
frame to be facilitated.

Moreover, the embodiments aim to provide a bed
device which enables the central floor plate and the
side floor plates to be pivotally connected with a
sufficient connection strength without causing the
weight of the floor plate body to be increased or the
assembling operation to be complicated.

Solution to Problem

A bed device of one of the embodiments is a bed
device comprising a tilting function of tilting a floor
plate body in the width direction, and a back-raising
function of raising the floor plate body in the
longitudinal direction intersecting the width
direction. The bed device comprises a bed frame, a
rocking frame, a rocking drive source, a back-raising
drive source, and a contrcller.

The rocking frame is supported to be tiltable in
the width direction by the bed frame, and a floor plate

body is provided on the upper surface of the rocking



10

15

20

25

30

35

11

frame. The rocking drive source drives the rocking
frame to tilt in the width direction. The back-raising
drive source 1is provided on the rocking frame to raise
the one-end side of the floor plate body in the
longitudinal direction. The controller controls the
tilting drive of the rocking frame and the raise drive
of the floor plate body.

The controller controls the rocking drive source
and the back-raising drive source in the manual mode
and the manual operation limit mode. When either of
the rocking frame and the floor plate body is in a
horizontal state, in the manual mode, the controller
can drive the other. 1In the manual operation limit
mode, when either of the rocking frame and the floor
plate body is driven within a limited range, the
controller can drive the other within a limited range.

In addition, the bed device of one of embodiments
comprises a bed frame, a rocking drive unit, a rocking
frame, and a floor plate body. The rocking drive unit
is detachably provided at the bed frame and includes a
rocking drive source. The rocking frame is driven to
be rocked in the width direction interconnecting the
longitudinal direction by the rocking drive unit. The
floor plate body is provided on the upper surface of
the rocking frame, and is driven to rock in the width
direction intersecting the longitudinal direction by
the rocking drive unit together with the rocking frame.

The rocking drive unit includes a rectangular
frame and a pair of opposing lateral members of the
frame. In the longitudinal direction, both end
portions of the lateral member are detachably engaged
with and held by receiving portions provided on a pair
of opposing longitudinal members of the bed frame.

In addition, the bed device of one of embodiments

comprises a bed frame, a rocking frame, and a floor
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plate body. The rocking frame is provided on the bed
frame and is driven to be rocked in the width direction
interconnecting the longitudinal direction. The floor
plate body is provided on the upper surface of the
rocking frame, and is driven to rock in the width
direction intersecting the longitudinal direction
together with the rocking frame.

The floor plate body comprises a central floor
plate, side floor plates and a first receiving member.
The central floor plate is provided on the upper
surface of the rocking frame. The side floor plates
are arranged on both sides in the width direction of
the central floor plate, and have one-side ends in the
width direction pivotally connected to the central
floor plate by hinges. The first receiving member is
provided integrally with the hinge, and allows the side
floor plates to pivot upward from a horizontal state
with respect to the central floor plate and prevents
the side floor plates from pivoting downward from a
horizontal state.

Advantageous Effects of Invention

According to the bed device of one of the
embodiments, since the manual operation limit mode is
set and one of the rocking frame and the floor plate
body is driven in a limited range while driving the
other in the same limited range, the patient's upper
body can be tilted in the lateral direction while
raised. For this reason, the patient's body can be
maintained easily and reliably in a suitable posture,
for example, at the tube feeding or after tube feeding.

In addition, according to the bed device of one of
the embodiments, the rocking drive unit can be
detachably assembled to the bed frame by detachably
attaching both ends of the pair of side members of the

frame of the rocking drive unit to the receiving



10

15

20

25

30

35

13

portion provided on the side member of the bed frame.

For this reason, since the operations of
assembling and disassembling the rocking drive unit to
the bed frame can easily be performed, the conveying
operation of the bed device and the assembling
operation at the delivery destination can be performed
easily and quickly.

Furthermore, according to the bed device of one of
the embodiments, the side floor plates are pivotally
connected to the central floor plate by hinges, and the
first receiving member that allows the side floor
plates to pivot upward from the horizontal state with
respect to the central floor plate and prevents the
side floor plates from pivoting downward from the
horizontal state is provided integrally with the hinge.

For this reason, when the floor plate body is in a
horizontal state, the load applied to the upper surface
of the side floor plates can be received by the first
receiving member, only by connecting the central floor
plate and the side floor plates with the hinges, and
decrease in the weight of the floor plate body and
simplification of the structure can be attempted and,
at the same time, the load bearing strength of the side
floor plates can be improved.

Brief Description of Drawings

FIG. 1 is a perspective view of a bed device in
which a back floor part and a leg floor part of a floor
plate body are raised with the vertical frames raised,
illustrating a first embodiment of the present
invention.

FIG. 2 is a perspective view of the bed device in
which the vertical frames are lowered with the raising
angle of the back floor part of the floor plate body is
reduced from the state of FIG. 1.

FIG. 3 is a perspective view of the bed device in



10

15

20

25

30

35

14

which the back floor part and the leg floor part of the
floor plate body are horizontally laid from the state
of FIG. 2.

FIG. 4 is a perspective view of the bed device in
which the floor plate body is tilted in the width
direction from the state of FIG. 3.

FIG. 5 is a block diagram for illustrating a drive
control system of the bed device.

FIG. 6 is a diagram illustrating a remote
controller connected to the control device.

FIG. 7 is a diagram illustrating a setting
controller connected to the control device.

FIG. 8 is a flowchart of driving the bed device in
a manual mode by the remote controller.

FIG. 9 is a flowchart of driving the bed device in
a manual operation limit mode by the remote controller.

FIG. 10 is a prior art view illustrating a state
in which the back floor part contacts the side fence
when the floor plate body is tilted by raising the back
floor part.

FIG. 11 is an exploded perspective view
illustrating a bed device according to a second
embodiment of the present invention.

FIG. 12 is a perspective view of the bed device.

FIG. 13 is a plan view of the bed device.

FIG. 14 is a front view of the bed device.

FIG. 15 is a plan view of a second frame portion
of the vertical frames in which a rocking drive unit is
incorporated.

FIG. 16 is an exploded perspective view of the
rocking drive unit and the second frame portion.

FIG. 17 is a perspective view of the rocking drive
unit.

FIG. 18 is an exploded perspective view showing a

frame of the rocking drive unit and a receiver provided
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on a second frame portion to which the frame is
detachably coupled and fixed.

FIG. 19 is a front view of the rocking drive unit.

FIG. 20 is a front view of the first receiving
member provided at the longitudinal end part of the
upper surface of the lateral member of the rocking
drive unit.

FIG. 21 is a perspective view of the first
receiving member.

FIG. 22 is a longitudinal sectional view of the
first receiving member.

FIG. 23 is a block diagram illustrating drive
control of various drive sources provided in the bed
device.

FIG. 24 is a front view illustrating the rocking
drive unit with the rocking frame in the horizontal
state, except the rocking drive mechanism.

FIG. 25 is a front view illustrating the rocking
drive unit with one end side of the width direction of
the rocking frame driven in a raising direction, except
the rocking drive mechanism.

FIG. 26 is a front view illustrating the rocking
drive unit with the other end side of the width
direction of the rocking frame driven in a raising
direction, except the rocking drive mechanism.

FIG. 27 is a perspective view of a bed device
illustrating a third embodiment of the present
invention.

FIG. 28 is a front view of the bed device.

FIG. 29 is a side view of the bed device.

FIG. 30 is a plan view of the bed device.

FIG. 31 is a perspective view of one of the
plurality of divided floor plate bodies as viewed from
above.

FIG. 32 is a perspective view of the floor plate
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body shown in FIG. 5 as viewed from below.

FIG. 33 is a perspective view of the exploded
hinge.

FIG. 34 is a perspective view of the assembled
hinge.

FIG. 35 is a perspective view illustrating a
second connection piece of the hinge pivoted upward.

FIG. 36 is a view in which a side floor plate is
horizontal with respect to the central floor plate
connected by the hinge.

FIG. 37 is a view in which the side floor plate is
pivoted upward with respect to the central floor plate.

FIG. 38 is a view of a part of the floor plate
provided with a second receiving member on the lower
surface as viewed from the lower surface.

FIG. 39 is a partially sectional view taken along
the width direction of a floor board, illustrating a
fourth embodiment of the present invention.

FIG. 40 is a partially sectional view taken along
the width direction of a floor board, illustrating a
fifth embodiment of the present invention.

Mode for Carrying Out the Invention

[First Embodiment]

A first embodiment of the present invention will
be hereinafter described with reference to FIG. 1 to
FIG. 10. A bed device B shown in FIG. 1 to FIG. 4
comprises a base frame 101 having a rectangular frame
shape. Casters 102 are provided at four corners of the
base frame 101. A stopper petal 103 is provided on one
end side in the longitudinal direction of the base
frame 101, and a pair of casters 102 positioned on the
one end side in the longitudinal direction is held so
as not to rotate by stepping on the stopper petal 103.

Thus, the base frame 101 can be made to travel by

the caster 102 and can be held so as not to travel by
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stepping on the stopper petal 103.

A rectangular frame-shaped vertical frame
(mounting frame) 105 larger than the base frame 101 is
provided as a bed frame, on the upper surface side of
the base frame 101. As shown in FIG. 1, both end
portions in the longitudinal direction of the vertical
frames 105 and both end portions in the longitudinal
direction of the base frame 101 are connected by
vertical drive mechanisms 106 each formed of a link
mechanism.

The pair of vertical drive mechanisms 106 in the
front and rear direction are linked by the link rod 107
so as to be interlocked, and are driven in the vertical
direction in a horizontal state by the single vertical
drive source 108 shown in the block diagram of FIG. 5.

That is, when the vertical drive mechanism 106 is
driven by the vertical drive source 108, the vertical
frame 105 is driven vertically between the upward
position shown in FIG. 1 and the downward position
shown in FIG. 2 to FIG. 4.

First attachment portions 110 are provided at both
end portions in the width direction of one end and the
other end of the vertical frames 105 in the
longitudinal direction. A board body 111 is provided
to stand upright while leg portions 11lla provided at
both ends in the width direction are detachably
inserted into each of the pair of attachment portions
110. On both sides in the width direction of the
vertical frame 105, a plurality of, in the present
embodiment, five second attachment portions 112 are
provided at predetermined intervals in the longitudinal
direction.

On both sides of the vertical frame 105, side
fences 1102 (not shown in FIG. 1 to FIG. 4) similar to
side fences 1102 shown in FIG. 10 are held while two
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leg portions provided to protrude downward are
detachably inserted into two adjacent second attachment
portions 112. The attachment portions 112 are
configured to be foldable with respect to the side
surfaces of the vertical frame 105 in a state where the
side fences 1102 are detached.

As shown in FIG. 1, a rocking frame (tilting
frame) 115 is provided inside the frame of the vertical
frame 105. Rollers 11l4a (only one is shown in FIG. 1)
are provided at one end and the other end in the width
direction, of both end surfaces in the longitudinal
direction of the rocking frame 115, respectively. The
rollers 114a are rotatably supported by receiving
portions 114b (only one is shown in FIG. 1) provided at
both ends in the longitudinal direction of the inner
peripheral portion of the vertical frame 105.

The rocking frame 115 is thereby supported so as
to be able to tilt in the width direction (right and
left direction) with the pair of rollers 1l4a provided
at both longitudinal ends of either of one end and the
other end in the width direction serving as a fulcrum.

A tilting link mechanism (not shown) is provided
at the vertical frame 105, and the tilting link
mechanism is connected to the rocking frame 115. The
tilting link mechanism is driven by a rocking drive
source (tilting drive source) 116 shown in FIG. 5.

When the rocking frame 115 is driven by the
rocking drive mechanism including the rocking drive
source 116, the rocking frame 115 is designed to be
tilted in a direction in which the end on the side
opposite to the fulcrum side rises where the rollers
114a provided at one end or the other end in the width
direction via the link mechanism serve as the fulcrum.

That is, the rocking frame 115 is driven to be

tilted rightward or leftward with one end or the other
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end in the width direction serving as the fulcrum.
FIG. 4 shows a state in which the rocking frame 115 is
driven to be tilted in one direction (left direction).

A floor plate body 118 is provided on the upper
surface of the rocking frame 115. The floor plate body
118 is composed of a central floor plate 119 having a
size substantially corresponding to the outer
dimensions of the rocking frame 115, and a pair of side
floor plates 121 pivotally connected only upward, on
both sides of the central floor plate 119 by hinges
(not shown).

Each of the floor plates 119 and 121 is divided
into a plurality of floor parts. In the present
embodiment, the floor plates are composed of back floor
parts 11%a and 12la having two parts integrally
connected, central floor parts 119 and 121b having
one-side ends pivotally connected to one-side ends of
the back floor parts 11%9a and 121a, first leg floor
parts 119c and 121c having one-side ends pivotally
connected to the other ends of the central floor parts
119 and 121b, and second floor parts 119d and 121d in
pairs having one-side ends pivotally connected to the
other ends of the first leg floor parts 119c and 121lc.

The central floor part 119 of the central floor
plate 119 is fixed to the rocking frame 115. A pair of
right and left side floor plates 121 provided on both
sides in the width direction of the central floor plate
119 so as to pivot only in the upward direction by
hinges have lower surfaces contacted and supported by
contact members 123 (only one member shown in the
drawing) provided on the upper surfaces of both sides
in the width direction of the vertical frame 105.

When the rocking frame 115 is driven in a
direction in which one side in the width direction

rises as shown in FIG. 4, by the rocking drive source
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116 via the rocking link mechanism, the lower side of
one of the side floor plates 121 positioned on the
other side in the width direction, i.e., the lower end
side in the tilting direction contacts the contact
member 123 and is pushed upward. One of the side floor
plates 121 thereby bends in the direction of rising
with respect to the other side in the width direction
of the central floor plate 1109.

The rocking frame 115 is provided with a raise
drive mechanism (not shown) on the lower surface side
of the floor plate body 118 and a back-raising drive
source 125 (shown in FIG. 5) for driving the raise
drive mechanism. When the back-raising drive source
125 drives the raise drive mechanism, the back floor
parts 11%a and 12la of the floor plate body 118 are
driven in the raising direction, and the first and
second leg floor parts 119c, 121c and 119d, 121d are
driven to bend in a mountain shape, as shown in FIG. 1
and FIG. 2.

The first and second leg floor parts 119c, 121c
and 119d, 121d can be set so as not to be driven when
the back floor parts 119a and 12la of the floor plate
body 118 are driven in the standing direction. Each of
the drive sources 108, 116, and 125 is controlled by a
control device 127 shown in FIG. 5. The control device
127 1s provided on the lower surface side of the
vertical frame 105 although not shown in detail.

The control device 127 includes a switching
control unit 128 incorporating a storage unit (not
shown). A remote controller 129 serving as a manual
operation module and a setting controller 130 serving
as a setting operation module are detachably connected
to a switching control unit 128. The remote controller
129 and the setting controller 130 can be detachably
engaged with the board body 111 as shown in FIG. 1.
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In the present embodiment, a controller serving as
control means is composed of the control device 127,
the remote controller 129, and the setting controller
130. In the remote controller 129, as shown in FIG. 6,
back raising operation buttons 13la and 131b for
raising and lowering the back floor parts 119a and 121a
of the floor plate body 118, and similarly, leg raising
operation buttons 132a and 132b for raising and
lowering the first and second leg floor parts 119c,
121c and 119d, 121d, raising and lowering buttons 133a
and 133b for raising and lowering the vertical frame
105, tilting operation buttons 134a and 134b for
tilting the rocking frame 115 rightward or leftward,
and a horizontal position button 135 for returning the
floor plate body 118 in the back-raising state, the
leg-raising state or the tilting state to the
horizontal state, are provided.

A display 138 is provided at an upper part of the
front surface of the setting controller 130 as shown in
FIG. 7. A power button 139, a switching button 141, a
setting button 142, a start/stop button 143, a YES
button 144, a NO button 145, and a pair of selection
buttons 146 are provided on a lower part of the display
138.

When the power button 139 is operated, the display
138 is activated. When the switching button 141 is
pressed, the manual mode (or the manual operation limit
mode) and the automatic mode can be switched.

Switching between the manual mode and the manual
operation limit mode can be performed by pressing the
start/stop button 143 for a long time. At this time,
switching between the manual mode and the manual
operation limit mode cannot be performed unless the
floor plate body 118 is in a horizontal state.
Therefore, in this case, the floor plate body 118 is
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made horizontal by the manual operation, that is, the
remote controller 129, and then the switching button
141 is operated.

The manual mode is a mode for performing an
operation by the remote controller 129, and switching
to the manual mode is displayed as [manual operation]
on the display 138. At the same time, the raising
angle and the tilting angle in the tilting direction,
of the back floor parts 119a and 12la and the leg floor
parts 119c, 121c, 119d, and 121d of the floor plate
body 118, the elevation height of the vertical frame
105, etc., are displayed on the display 138.

When the setting button 142 is pressed while
switching the operation mode to the manual mode is
displayed by [manual operation] on the display 138, a
setting screen is displayed on the display 138.
Settings such as "operation speed", "operation
prohibited", "notify with sound", etc., of the
operations of the remote controller 129 in the manual
mode can be performed by operating the selection button
146, the YES button 144, and the NO button 145 in
accordance with the setting screen.

In the manual mode, the raise drive of the floor
plate body 118 and the tilting drive of the rocking
frame 115 can be performed by the remote controller 129
without restriction, within the maximum drivable range
set by an encoder or a limit switch (not shown).

In the manual mode, the back floor parts 119%9a and
121a of the floor plate body 118 can be raised within a
predetermined range, at an angle of 0 to 72 degrees in
this embodiment, and the rocking frame 115 is tilted
rightward and leftward at an angle of 0 to 25 degrees.
Furthermore, the leg floor parts 119c and 121c can be
raised at an angle of 0 to 24 degrees. The floor parts

are wholly bent in a mountain shape by interlocking
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one-side ends of the leg floor parts 119d and 121d in
association with the rise of the leg floor parts 119c
and 121c.

In the manual mode, when the floor plate body 118
is driven to be raised or the rocking frame 115 is
driven to be tilted, i.e., either of them is driven by
the remote controller 129, the driving is limited such
that the other cannot be driven.

When the start/stop button 143 is pressed for a
long time, in the state of the manual mode, the mode
can be changed to the manual operation limit mode. 1In
the manual operation limit mode, [manual operation
(limited)] is displayed on the display 138. When the
operation mode is switched from the manual mode to the
manual operation limit mode, the switching is displayed
as [manual operation (limited)] on the display 138. If
the setting button 142 is pressed in this state,
settings of each function in the manual operation limit
mode can be performed.

Then, in the manual operation limit mode, in a
state in which the back floor parts 119%9a and 12la of
the floor plate body 118 are raised within a
predetermined range, i.e., an angle range of 0 to
15 degrees in the present embodiment, the rocking frame
115 can be driven to be tilted similarly within a
predetermined range, i.e., an angle range of 0 to
5 degrees. These drive ranges are set by encoders or
limit switches (not shown), similarly to the manual
mode.

In the manual operation limit mode, the back-
raising angle of the back floor parts 119a and 121a of
the floor plate body 118, and the tilting angle of the
rocking frame 115 are limited within the above range so
as to be smaller than those in the manual mode, by the

remote controller 129.
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As a result, even i1if the rocking frame 115 is
tilted in the width direction with the back floor parts
11%9a and 12la raised, the back floor part 12la located
outside in the width direction, of the back floor parts
119a and 121a of the floor plate body 118, is prevented
from colliding with the side fence 1102 as described
with reference to FIG. 10.

The raising angle of the back floor parts 119%a and
121a of the floor plate body 118 and the tilting angle
of the rocking frame 115 are not limited to the above-
described ranges, but are determined under conditions
such as the width dimensions of the floor plate body
118, the length dimensions of the back floor parts 119a
and 121a, and the distance between the floor plate body
118 and the side fence.

When the switching button 141 is operated to
switch the mode to the automatic mode, [automatic
operation] is displayed on the display 138. If the
setting button 142 is pressed in this state, the
display 138 becomes a setting screen, and the settings
of the automatic operation can be performed. The
automatic operation is an operation of converting the
tilt of the rocking frame 115 in the rightward
direction and the leftward direction for each
predetermined time.

For settings of the automatic operation, the
setting items displayed on the setting screen are
selected by the selection button 146 and the YES button
144 is pressed, similarly to the settings of the manual
operation. If setting that is not in the setting items
displayed on the setting screen is to be performed, the
NO button 145 is pressed to change the setting items
displayed on the setting screen, and the YES button 144
is pressed when the desired setting item is displayed,

and the setting can be performed.
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As the setting items in the automatic operation
mode, the operation time of the rocking frame 115 can
be set to be up to, for example, 24 hours at maximum by
the rocking drive source 116, and, the angle of tilting
the rocking frame 115 to the rightward direction and
the leftward direction can be set within the range of,
for example, 5 to 20 degrees. Furthermore, the stop
time in the state where the rocking frame 115 is tilted
in the rightward direction and the leftward direction
can be set within the range of 2 minutes to 6 hours.

When the start/stop button 143 is operated in the
state of switching to the automatic mode, it can be
confirmed whether to start the automatic operation. If
the YES button 144 is pressed in this state, the
automatic operation is started under preset setting
conditions. The automatic operation cannot be started
when the floor plate body 118 is not horizontal and, in
this case, the floor plate body 118 is automatically
returned to the horizontal position and the automatic
operation is started.

If the start/stop button 143 is pressed during the
automatic operation, the automatic operation is
stopped. If the floor plate body 118 is not horizontal
at the stop, the floor plate body is automatically
returned to the horizontal position and then the
automatic operation is started. When the previous
automatic operation is suspended and then the automatic
operation is restarted by pressing the start/stop
button 143, it can be selected whether to continue the
operation from the middle of the previous automatic
operation or newly restart the operation.

The operating conditions of the manual mode, the
manual operation limit mode, and the automatic mode set
by the setting controller 130 are stored in a storage

unit (not shown) provided in the switching control unit
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128 of the control device 127. The data of each
operating condition stored in the storage unit of the
switching control unit 128 can be copied to, for
example, a storage medium such as an SD card, which is
detachably provided to the setting controller 130.

The setting controller 130 can set a plurality of
operating conditions for each of the manual mode, the
manual operation limit mode, and the automatic mode,
and store the operating conditions in the storage unit
of the switching control unit 128. Desired operating
conditions can be thereby selected and executed in each
operation mode.

After the operating conditions set in the setting
controller 130 are copied to the storage medium, the
operating conditions can be copied to a setting
controller of the same structure provided in the other
bed device by the storage medium. Thus, when a
plurality of bed devices of the same type are installed
such as those in a hospital or the like, the operating
conditions of the plurality of bed devices can be set
easily and quickly.

As shown in FIG. 5, an input unit 151 is connected
to the switching control unit 128 provided in the
control device 127. When the power button 139 of the
setting controller 130 is turned on and the operation
mode of the bed device B is set to the manual mode, the
manual operation limit mode, or the automatic mode by
the switching button 141, the setting conditions of the
selected operation mode are output from the setting
controller 130 to the switching control unit 128.

When the manual mode is selected as the operation
mode, an operation signal corresponding to the
operation of each operation button of the remote
controller 129 is output to the input unit 151 through

the switching control unit 128, based on the operating
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conditions of the manual mode. The operation signal
output to the input unit 151 is output to the
processing unit 152 and processed, and then output to a
drive output unit 153. Then, drive signals
corresponding to the operations of the remote
controller 129 are output from the drive output unit
153 to each of the drive sources 108, 116, and 125.

Thus, the operation of raising and lowering the
floor plate body 118, the operation of tilting the
rocking frame 115, the vertical drive of the vertical
frame 105 or the like is performed in response to the
operation of the remote controller 129. 1In the manual
mode, the rocking frame 115 is set to be unable to be
driven in the inclination direction in a state in which
the back floor parts 119a and 121a of the floor plate
body 118 are raised as described above.

When the manual operation limit mode is selected
by the setting controller 130, signals of the back-
raising angle of the floor plate body 118 set by the
setting controller 130 and the tilting angle of the
rocking frame 115 are output to the switching control
unit 128.

In this state, if the remote controller 129 is
operated, the raise drive of the floor plate body 118
and the tilting drive of the rocking frame 115 can be
performed simultaneously, but the drive operation is
performed within a range limited under the conditions
output from the setting controller 130 to the switching
control unit 128.

That is, the back-raising angle of the floor plate
body 118 and the tilting angle of the rocking frame 115
are limited to the range set by the setting controller
130. The rocking frame 115 can be thereby tilted in a
state in which the back floor parts 119%a and 12la of
the floor plate body 118 are raised.
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However, since the raising angle of the back floor
parts 119%9a and 121la and the tilting angle of the
rocking frame 115 are limited, the raised back floor
parts 11% and 121a do not coliide with the side fence
1102 even if the rocking frame 115 is tilted.

In the automatic mode, the operation time of the
rocking frame 115 operated by the rocking drive source
116 and the tilting drive of the rocking frame 115 to
the rightward and leftward directions are performed by
means of the control device 127, based on the
conditions set by the setting controller 130.

Next, the operations in the manual mode and the
manual operation limit mode of the bed device B
configured as described above will be explained with
reference to flowcharts shown in FIG. 8 and FIG. 9.
FIG. 8 is a flowchart illustrating the operation in the
manual mode, and the power button 109 of the setting
controller 130 is operated to turn on the power in step
1 (step is hereinafter referred to as S), and the
setting controller 130 is activated in the manual mode
in S2.

In S3, the operation mode is selected. In a case
YES to select the manual mode, of the manual mode and
the manual operation limit mode, it is asked which of
the horizontal tilt (turnover) of the floor plate body
118, the leg raise and the back raise is selected by
the remote controller 129 in S4.

If turnover, that is, tilting drive of the rocking
frame 115 is selected, it is asked whether the back
floor parts 119a and 121la of the floor plate body 118
are horizontal or not in S5. If YES, it is asked
whether the leg floor parts 119c¢c, 121c, 119d, 121d are
horizontal or not in S6. If the leg floor parts are
horizontal, that is, YES, the rocking frame 115 can be

driven in the horizontal direction within the set
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range, for example, the drivable range of 0 to
25 degrees in S7.

If leg raise, i.e., the leg raise to drive the leg
floor parts 119c¢c, 121c, 119d, and 121d is selected in
S4, it is asked whether the floor plate body 118 is
horizontal with respect to the horizontal direction or
not in S8. If YES, that is, the floor plate body 118
is horizontal in the horizontal direction in S8, the
leg floor parts 119c and 121c are driven within the
range of being able to be driven at 0 to 24 degrees
such that the leg floor parts 119c, 121c, 119d, and
121d are bent in a mountain shape, in S9. If NO, that
is, the floor plate body 118 is not horizontal in S8,
the floor plate body 118 is driven to be horizontal
with respect to the horizontal direction in S10, and
the flow returns to S8.

If the back raise is selected in S4, it is asked
whether the floor plate body 118 (rocking frame 115) is
horizontal with respect to the horizontal direction or
not in S11 and, if YES, the back floor parts 119a and
121a of the floor plate body 118 can be raised within
the maximum drivable range of, for example, 0 to
72 degrees in S12.

If NO in 811, the floor plate body 118 is driven
horizontally in the range of, for example, 0 to
25 degrees in S13 and is horizontally driven, and the
flow returns to S11. If NO, i.e., the leg floor parts
119¢, 121c¢c, 119d, and 121d are not horizontal in S6,
the leg floor parts are returned to a horizontal
position in S9 and then driven within the range of 0 to

25 degrees in the direction in which the floor plate

- body 118 is tilted horizontally in S7.

That is, in the manual mode, each of the back-
raising drive of the floor plate body 118, the tilting

drive (turnover) in the lateral direction, and the leg
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raise can be performed in the range of from 0 degrees
to a sufficiently large angle. However, when the floor
plate body 118 is not horizontal with respect to the
horizontal direction, back-raising drive or leg-raising
drive cannot be performed. Furthermore, the floor
plate body 118 cannot be driven in the horizontal
direction in a state in which the back floor parts 119a
and 12la are raised.

Thus, when driving in the manual mode, it is
possible to prevent the back floor parts 119%a and 121la
from colliding with the side fence 1102 by making the
floor plate body 118 tilt largely in the rightward or
leftward direction, in a state in which, for example,
the back floor parts 119a and 12l1a are raised at a
large angle, similarly to the prior art explained with
reference to FIG. 10.

In contrast, in the case of NO to select the
manual operation limit mode in [select operation mode]
in 83, the start/stop button 143 provided on the
setting controller 130 1is pressed and held in S14, and
the operation mode of the bed device B is changed from
the manual mode to the manual operation limit mode.

It is asked whether the floor plate body 118 is
entirely in a horizontal state or not in S15 and, if
YES, which indicates that the floor plate bodies are
horizontal, the floor moves from A to A of the
flowchart of the manual operation limit mode of FIG. 9
to change to the manual operation limit mode. If NO,
which indicates that the floor plate body 118 is not
horizontal, the floor plate bodies are driven to be
horizontal by the operation of the horizontal button
135 provided on the remote controller 129 or the other
operation button in Sl6.

In the flowchart of FIG. 9 showing the manual

operation limit mode, first, the switching button 141
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provided on the setting controller 130 is pressed to
select the manual operation limit mode in the direction
of YES, in S17. 1In S18, it is asked which of the
horizontal tilt (turnover) of the floor plate body 118,
the leg raise and the back raise is selected by the
remote controller 129.

If turnover, i.e., tilting drive of the rocking
frame 115 is selected, the floor plate body 118 can be
tilted within the range of 0 to 5 degrees in the
lateral direction by the operation of the remote
controller 129, together with the rocking frame 115, in
S19. That is, in the manual operation limit mode, the
floor plate bodies can be tilted in the lateral
direction within a tilt range smaller than. the range of
0 to 25 degrees in the manual mode.

Even 1f the leg raise is selected and operated in
S18, the flow returns to S18 since the leg raise
operation is prohibited in S20 in the manual operation
limit mode. If back raise is selected in S18, the back
floor parts 119%a and 1l2la can be raised within a range
of angles of 0 to 15 degrees, which is smaller than the
range of 0 to 72 degrees in the manual mode, even if
the floor plate body 118 is tilted in the lateral
direction in S21.

As a result, since a patient lying on the back on
the floor plate body 118 has its upper body raised and
can be tilted in the range of 0 to 5 degrees in the
leftward or rightward direction in this state, the
patient can be maintained easily and reliably in a
suitable attitude for tube feeding, etc. In the
operation sequence of S18, the tilting drive of the
rocking frame 115 in the lateral direction of S19 is
first performed and then the back-raising drive of S21
is performed later, but any one of the drives may be

first performed.
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When the normal manual mode is selected in S17,
the start/stop button 143 provided on the setting
controller 130 is pressed and held in S22. 1In S23, it
is asked whether all parts of the floor plate body 118
are horizontal or not and, if YES, the flow returns
from B to B of the flowchart shown in FIG. 8 to enable
the operation in the manual mode.

If NO in S23, the floor plate body 118 is made
horizontal by the operation of the horizontal button
135 or the other operation button provided on the
remote controller 129 in S24, and then the flow returns
to S23 and returns from B of the YES direction to B of
the flowchart shown in FIG. 8 to enable the operation
in the manual mode. Thus, in the bed device B
configured as described above, the manual mode, the
manual operation limit mode, or the automatic mode can
be switched and the drive of each portion can be
controlled by the setting controller 130.

In the manual mode, the back floor parts 119%9a and
121a of the floor plate body 118 can be driven in the
raising direction within the range of 0 to 72 degrees,
and the first and second leg floor parts 119c and 121c
can be tilted within the range of 0 to 24 degrees.
Furthermore, the rocking frame 115 can be tilted within
a range of 0 to 25 degrees in the leftward or rightward
direction. However, the rocking frame 115 cannot be
tilted in the horizontal direction unless the back
floor parts 119%a and 121la and the first and second leg
floor parts 119c, 121c¢, 119d, and 121d are in a
horizontal state.

In contrast, in the manual operation limit mode,
the rocking frame 115 can be tilted in the horizontal
direction even in the state in which the back floor
parts 119%9a and 121a of the floor plate body 118 are

raised. However, the raising angle of the back floor
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parts 119%a and 12la is limited to a range of 0 to

15 degrees, which is a sufficiently small angle as
compared with the manual mode, and the tilting angle of
the rocking frame 115 in the lateral direction is
limited to a range of 0 to 5 degrees.

For this reason, even if the driving angles of the
back floor parts 119a and 12la and the rocking frame
115 are within a limited range, the patient can be
easily and reliably maintained in a posture suitable
for tube feeding and the like by raising the back floor
parts 11%a and 12la and tilting the rocking frame 115
as described above.

In addition, since the raising angles of the back
floor parts 119a and 121la and the tilting angle of the
rocking frame 115 are limited within a sufficiently
small angle range as compared with the manual mode, the
back floor parts 119a and 12la can be prevented from
colliding with the side fence 1102 provided to erect at
the end of the width direction of the vertical frame
105, similarly to the prior art shown in FIG. 10, even
if the rocking frame 115 is tilted in the state where
the back floor parts 11%a and 121a are raised.

In the embodiment described above, in the manual
operation limit mode, the raising angle of the back
floor parts is set to 0 to 15 degrees and the tilting
angle of the rocking frame in the lateral direction is
set to 0 to 5 degrees, but these angles may be within a
range which prevents the back floor parts from
colliding with the side fence when the rocking frame is
tilted in a state in which the back floor parts are
raised.

That is, since the raising angle and the tilting
angle are varied under the conditions such as the
distance between the side fence provided to erect at

the end of the wvertical frame in the width direction



10

15

20

25

30

35

34

and both ends of the rocking frame in the width
direction, the height dimension of the side fence, or
the length dimension of the raised portion of the back
floor parts, and since the angles are set in accordance
with these conditions, the angles are not limited
within the angle ranges described above. The point is
that the raising angle and the tilting angle in the
manual operation limit mode are set to be smaller than
those in the manual mode.

Next, bed devices B of the second to fifth
embodiments will be described. The constituent
elements that are the same as or similar to the
constituent elements described in the first embodiment
are considered with reference to the corresponding
descriptions of the first embodiment, and explanations
are omitted here. 1In addition, the constituent
elements other than those described below are the same
as those of the first embodiment.

That is, each of the bed devices B according to
the second to fifth embodiments comprises a controller
capable of controlling a rocking drive source and a
back-raising drive source in a manual mode in which
when either the rocking frame and the floor plate body
is in the horizontal state the other can be driven, and
a manual operation limit mode in which when either of
the rocking frame and the floor plate body is driven in
a limited range the other can be driven within a
limited range. The floor plate body on which the user
lies on the back can be thereby subjected to vertical
drive, back-raising drive, and rocking drive in the
width direction.

[Second Embodiment]

A second embodiment of the present invention will
be described hereinafter with reference to FIG. 11 to

FIG. 26. The second embodiment is different from the
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first embodiment with respect to a feature of further
comprising a rocking drive unit detachably provided on
the bed frame. The rocking drive unit includes a
rocking drive source.

FIG. 11 is an exploded perspective view, FIG. 12
is a plan view, .and FIG. 13 is a front view showing the
bed device B according to the second embodiment. The
bed device comprises a base frame 201. As shown in
FIG. 11, the base frame 201 includes a pair of
longitudinal members 202 opposed and spaced apart in
parallel, and both end parts in the longitudinal
direction of the longitudinal members 202 are connected
by lateral members 203 and formed in a rectangular
shape.

Leg members 204 are provided on both ends of the
vertical members 202. Attachment members 206 having
connection members 205 at their ends are provided
upright at both end parts of the lateral members 203.
At the base frame 201, a vertical frame 2092 that serves
as a bed frame formed in a rectangular shape having a
planar shape larger than the base frame 201 is provided
to be able to be driven vertically as explained later.

The vertical frame 209 is divided into a first
frame part 209A and a second frame part 209B each
having a bracket shape. Each of the frame parts 209A
and 209B is composed of a pair of longitudinal members
211 and a lateral member 212 connected to ends in the
longitudinal direction of the longitudinal members 211.

The pair of longitudinal members 211 of the first
frame part 209A and the pair of longitudinal members
211 of the second frame part 209B are connected to be
able to be disassembled. The vertical frame 209 is
therefore formed in a rectangular shape. A pair of
first support members 215 are provided on both ends in

the longitudinal direction of the lateral member 212 to
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allow leg portions 214 of a board body 213 to be
inserted into the respective support members and
supported. Second support members 216 for supporting
side fences (not shown) are axially supported to be
bendable, on ocuter side surfaces of the lateral member
212.

A vertical drive mechanism 219 that is divided
into the first frame part 2092A and the second frame
part 209B to vertically drive the vertical frame 209 is
provided at the vertical frame 209. The vertical drive
mechanism 219 includes a pair of brackets 218 having
ends (upper ends) connected to the pair of longitudinal
members 211 of each of the first frame part 2092 and
the second frame part 209B. A shaft member 221 (not
shown) is pivotally attached to a lower end of each of
the brackets 218.

Both end parts of an arm shaft 220 are connected
to a pair of shaft members 221, respectively. One-side
ends of vertical arms 222 are fixed to both end parts
of the arm shaft 220. The other end of each of the
vertical arms 222 is pivotally attached to the
connection member 205 at an upper end of the attachment
member 206 provided upright on the base frame 201.

In the first frame part 2097, a vertical drive
source 223 1is pivotally attached to a middle part of
the lateral member 212. The vertical drive source 223
includes a drive shaft (not shown) driven in a linear
direction. A first movable rod 224 is connected to the
drive shaft.

An end of the first movable rod 224 is pivotally
attached to an arm (not shown) having an end connected
to the middle part of one arm shaft 220, and an end of
a second movable rod 225 is pivotally attached to the
other end of the first movable rod 224 so as to be able

to be disassembled. The other end of the second
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movable rod 225 is pivotally attached detachably to a
pair of arms 226 provided at a middle part of the other
arm shaft 220.

Thus, when the vertical drive source 223 operates
and a drive shaft (not shown) is driven in a forward
direction or a backward direction, the first and second
movable rods 224 and 225 are interlocked with the drive
movement.

When the first and second movable rods 224 and 225
are driven in a linear direction, the pair of arm
shafts 220 are driven to rotate, and the vertical arms
222 provided at both ends of the arm shaft 220 are
interlocked with its motion.

Since the vertical arms 222 are pivotally
supported by the connecting portion 205 provided at the
upper end of the attachment member 206, the vertical
arms 222 pivot with the connecting portion 205 serving
as a fulcrum. Accordingly, the vertical frame 209 is
driven in the upward or downward direction according to
the pivoting direction.

As shown in FIG. 11, the pair of vertical members
211 of the second frame portion 209B of the vertical
frame 209 are provided with a pair of receiving
elements 227 forming receiving portions so as to
protrude to the inner surface side, respectively. The
receiving element 227 is formed by bending a plate
member in a substantially U-letter shape. A rocking
drive unit 229 is detachably attached to four receiving
elements 227 as explained later.

As shown in FIG. 11, a rocking frame 231 driven to
rock in the width direction by the rocking drive unit
229 is provided on an upper surface of the vertical
frame 209. The rocking frame 231 is formed in a
rectangular shape smaller than the vertical frame 209,

by a pair of longitudinal members 23la arranged to be
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opposed and spaced apart in parallel and a pair of
lateral members 231b connecting one-end parts and the
other end parts in the longitudinal direction of the
longitudinal members 23la. Then, a floor plate body
232 is provided on the upper surface of the rocking
frame 231 as shown in FIG. 12 and FIG. 13.

As shown in FIG. 11, one of the lateral members
231b is provided at an inner position in the
longitudinal direction than distal ends of the pair of
longitudinal members 231la.

The floor plate body 232 is constituted by a blow-
molded central floor plate 233 and a pair of side floor
plates 234 pivotally connected only upward to both
sides of the central floor plate 233 in the width
direction. Each of the floor plates 233 and 234 is
divided into a plurality of floor parts pivotally
connected to one another or, in the second embodiment,
five floor parts 233a to 233e and 234a to 234e.

The width dimension of the central floor plate 233
is set to be larger than the width dimension of the
rocking frame 231, and the only floor part 233c located
at the central portion in the longitudinal direction of
the central floor plate 233 is fixed to a pair of plate
members 230 provided on the rocking frame 231.

A width dimension of the entire floor plate body
232 1is set to be larger than a width dimension of the
vertical frame 209. When the floor plate body 232
rocks together with the rocking frame 231 as described
later, the lower surface of one of the side floor
plates 234 located at a lower position in the rocking
direction contacts the upper surface of one of the
vertical members 211 of the vertical frames 209. One
of the longitudinal members 211 is thereby bent upward.

As shown in FIG. 11, a pair of attachment members

235 are provided on both inner surfaces of the rocking
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frame 231, and a back-raising drive unit 236 is
detachably provided on these attachment members 235.
The back-raising drive unit 236 includes a housing
236a, and a back-raising drive source 237 is provided
on one side surface of the housing 236a. When the
back-raising drive source 237 is driven, the first
rotary shaft 238 provided on one end side of the
housing 236a in the longitudinal direction and the
second rotary shaft 239 provided on the other end side
can be driven to rotate simultaneously or the only
first rotation shaft 238 can be selected and driven to
rotate.

Proximal ends of back raising arms 242 having
back-raising rollers 241 rotatably provided on the
distal ends are fixed to the first rotary shaft 238,
and proximal ends of leg raising arms 244 having leg
raising rollers 243 rotatably provided on the distal
ends are fixed to the second rotary shaft 239.

The back raising roller 241 is located on the
lower surface of the floor part 233e of the central
floor plate 233, and the leg raising roller 243 is
located on the lower surface of the floor part 234b of
the central floor plate 233. When the back raising
arms 242 are driven in the upward direction, the floor
parts 233e and 234d of the central floor plate 233 and
the floor parts 234e and 234d of the side floor plate
234 are driven in the upward direction to raise the
user's upper body.

When the leg raising arms 244 are driven in the
upward direction, the floor part 233b of the central
floor plate 233 and the floor parts 233b and 234b of
the side floor plates 234 are driven in the upward
direction, and the floor part 233a of the central floor
plate 233 and the floor parts 234a of the side floor

plates 234 are interlocked with the drive and bent in a
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mountain shape. As a result, the user's leg is held in
a state of being bent upward from the knee.

As shown in FIG. 11, at both end portions in the
longitudinal direction of the outer surface of one of
the lateral members 231b in the longitudinal direction
of the rocking frame 231, a pair of second receiving
rollers 246 for supporting the rocking frame 231 to be
able to rock in the width direction on the vertical
frame 209 are provided rotatably with the axis set
horizontally as explained later.

As shown in FIG. 15 to FIG. 17, the rocking drive
unit 229 includes a frame 250 formed in a rectangular
frame shape by a pair of lateral members 248 spaced
apart in parallel at a predetermined interval and a

pair of longitudinal members 249 connected to both ends

~of the lateral members 248. The length dimension of

the lateral members 248 is set to be slightly shorter
than the interval between the inner surfaces of the
pair of longitudinal members 211 of the vertical frame
209.

Bearings 252 are provided at central portions in
the longitudinal direction of the pair of lateral
members 248, and an attachment shaft 253 is provided on
the bearings 252 with both end portions in the
longitudinal direction rotatably supported. One-side
ends of an L-shaped arm 254 and linear straight rod arm
255 are attached to a middle part of the attachment
shaft 253.

The rocking drive unit 229 is provided with a
rocking drive mechanism 257. The rocking drive
mechanism 257 includes a screw shaft 258. The screw
shaft 258 is covered with a bellows member 259 formed
of resin to be extensible. As shown in FIG. 17, one
end of the screw shaft 258 exposed from the bellows
member 259 is pivotally attached to a bracket 261
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provided on one of longitudinal members 249 of the
frame 250.

At a middle part of the screw shaft 258, a drive
portion 263 including a rocking drive source 262 is
provided so as to protrude in one side direction
intersecting the axial direction of the screw shaft
258. The other side ends of the L-shaped arm 254 and
straight rod arm 255 are connected to the driving
portion 263.

The L-shaped arm 254 is provided on one side of
the drive portion 263 protruding from the direction
intersecting the axial direction of the screw shaft
258, and the straight rod arm 255 is provided on the
other side. As a result, when the L-shaped arm 254 and
the straight rod arm 255 pivot with one end serving as
a fulcrum together with the attachment shaft 253 as
explained later, the drive 263 side is the L-shaped arm
254 and interference with the drive 263 is thereby
prevented.

A female screw body (not shown) is screwed on the
screw shaft 258. The female screw body is driven to
rotate by the rocking drive source 262. When the
female screw body is driven to rotate, the screw shaft
258 is axially driven relative to the female screw
body.

When the screw shaft 258 is driven, the screw
shaft 258, that is, the rocking drive mechanism 257
rocks according to the rotational driving direction of
the screw shaft 258 together with the screw shaft 258
with one end pivoted to the bracket 261 that serves as
a fulcrum. The attachment shaft 253 to which the L-
shaped arm 254 and the straight rod arm 255 are
connected thereby rotates in accordance with the
rocking direction.

As shown in FIG. 19, the upper end of a belt-like
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drive link 266 having a guide shaft 265 provided to
protrude at the lower end together with a pair of arms
254 and 255 is attached to the attachment shaft 253.
The guide shaft 265 is slidably inserted into long
holes 267a and 268a formed along one-end sides of the
first rocking link 267 and the second rocking link 268.

The other ends of the first rocking link 267 and
the second rocking link 268 are pivotally attached to
one end of a connection link 269 by a connection shaft
271. Furthermore, one end and the other end of the
restriction link 272 (shown in FIG. 15 and FIG. 17) are
pivotally attached to the pair of connection shafts 271
together with the other ends of the first rocking link
267 and the second rocking link 268. The restriction
link 272 is curved in an arc shape as shown in FIG. 24.

The other ends of the pair of connection links 269
are connected to one-side ends of attachment shafts
273, respectively. First receiving rollers 274 are
rotatably attached to the other ends of the pair of
attachment shafts 273. Furthermore, middle parts of
the pair of attachment shafts 273 pass through one end
and the other end of a column-shaped prismatic
attachment member 275. The attachment member 275 is
provided integrally with the attachment shafts 273.

In the second embodiment, the link mechanism 270
is constituted by the drive link 266, the first rocking
link 267, the second rocking link 268, the pair of
connection links 269, and the restriction link 272. As
shown in FIG. 15, one bearing 252 supporting the
attachment shaft 253 located on the attachment member
275 side is provided with a pair of positioning
portions 252a opposed and spaced apart at a small
interval on one side surface of the central part in the
longitudinal direction of the attachment member 275.

The attachment member 275 is thereby restrained from
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rocking in the longitudinal direction.

As shown in FIG. 24 to FIG. 26 or FIG. 19,
inverted L-shaped attachment elements 276a are provided
at both ends of one of lateral members 248 of the frame
250. Inverted L-shaped engagement members 276 are also
provided on the attachment elements 276a so as to
adjust the attachment position in the vertical
direction.

When the rocking frame 231 is in the horizontal
state shown in FIG. 24, one of connection shafts 271
engages with one of the engagement members 276 and the
other connection shaft 271 is not in a state of
engaging with the other engagement member 276.

As shown in FIG. 20 to FIG. 22, the first
receiving member 277 is hollow, and a recess portion
278 having a U-shaped curved surface opened at the
upper surface is formed on the first receiving member
277. The curved surface of the recess portion 278 1is
set to be a curved surface having the same curvature as
the curved surface of the first receiving roller 274.

A limit switch 279 serving as a detector is
provided in the space part 278b (shown in FIG. 22)
formed below the recess portion 278 so as to be
adjustable in position in the vertical direction. The
limit switch 279 includes a detection lever 281. A
distal end part of the detection lever 281 is made to
protrude from an opening 278a formed to open at an
inner bottom of the recess portion 278 of the first
receiving member 277 shown in FIG. 21 and FIG. 22.
Then, the distal end part of the detection lever 281 is
set to be slightly higher than the inner bottom surface
of the recess portion 278.

It is thereby possible to detect whether or not
the first receiving roller 274 presses the detection

lever 281 of the limit switch 279 exposed to the bottom
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surface of the recess portion 278 or not, that is,
whether the first receiving roller 274 is supported
reliably without rising at the recess porfion 278 of
the first receiving member 277 or not.

As shown in FIG. 17, connection instruments 282
obtained by bending plate members in an inverted U
shape are provided on one-side surfaces of both end
parts of the attachment member 275, respectively. One-
side ends of rocking frames 231c, that is, the ends of
the rocking frame 231 opposite to the ends provided
with the second receiving rollers 246 are connected to
the pair of connection instruments 282.

The rocking drive unit 229 is detachably attached
to the second frame portion 209B of the vertical frame
209 before the rocking frame 231 is connected to the
attachment member 275 by the connection instruments
282.

That is, in the rocking drive unit 229, both end
parts of the pair of lateral members 248 of the frame
250 are detachably held and engaged with the pair of
receiving elements 227 provided on the inner surfaces
of the pair of longitudinal members 211 of the second
frame part 209B.

As shown in FIG. 18, first through holes 227a are
formed on a pair of side edges of the receiving element
227, and second through holes 248a corresponding to the
first through holes 227a are formed at both end parts
of the lateral member 248.

When the lateral member 248 is engaged with the
receiving element 227, the lateral member 248 is
located to correspond to the first through holes 227a
and the second through holes 248a. A connection shaft
287 1is inserted into the corresponding first through
holes 227a and the second through holes 248a. The
rocking drive unit 229 is thereby detachably attached



10

15

20

25

30

35

45

to the second frame portion 209B of the vertical frame
209.

One end of a flexible band member 288 formed of
resin is integrally connected to the connecting shaft
287, the middle part of the band member 288 is fixed to
the lower surface of the receiving element 227, and a
holding hole 289 is formed in the other end of the band
member.

Then, one end side of the band member 288 is
curved to insert the connection shaft 287 into the
first through hole 227a and the second through hole
248a, and then the other end side is curved to
elastically engage a stop hole 289 with a distal end of
the connection shaft 287 protruding from the first
through hole 227a. The connection shaft 287 is thereby
held so as not to be detached.

That is, the rocking drive unit 229 can be
detachably attached to the second frame portion 209B of
the vertical frame 209 by the connection shaft 287.

In addition, the attachment structure using the
connection shaft 287 provided with the band member 288
explained above is also applied to the other connecting
portion of the second embodiment.

A pair of second receiving rollers 246 provided on
one of end surfaces of the rocking frame 231 are
supported by a recess portion 284 formed at a pair of
second receiving members 283 (shown in FIG. 11)
provided on both end parts on inner surface sides of
the lateral member 212 of the first frame part 209A of
the vertical frame 209. The recess portion 284 of the
second receiving member 283 is formed to have a concave
surface having a curved surface of the same curvature
as the outer peripheral surface of the second receiving
roller 246, similarly to the first receiving member
277 .
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That is, when the rocking frame 231 is in the
horizontal state as explained above, the pairs of first
and second receiving rollers 274 and 246 are supported
by the recess portions 278 and 284 of the first and
second receiving members 277 and 283.

When the rocking frame 231 is driven to rock in
the width direction by the rocking drive mechanism 257
as explained later, one of the receiving rollers 274
and 246 in the width direction is supported by one of
the first and second receiving members 277 and 283
located in that direction.

As shown in FIG. 23, drive of a vertical drive
source 223, a back-raising drive source 237, and a
rocking drive source 262 is controlled by a control
device 285. Detection signals of a pair of limit
switches 279 are input to the control device 285.
Furthermore, a remote controller 286 is connected to
the control device 285, and the drive of the vertical
drive source 223, the back-raising drive source 237,
and the rocking drive source 262 can be operated by the
remote controller 286.

When the rocking frame 231 is in the horizontal
state and the pair of limit switches 279 are in the on
state, the back-raising drive source 237 can be
operated to drive the back raise of the back-raising
floor plate body 232. When the rocking frame 231 is
rocked, only one of the pair of right and left limit
switches 279 is turned on and the other is turned off.
As a result, the drive of the rocking drive source 262
is controlled such that the control device 285 drives
the rocking drive source 262 to enable the rocking
frame 231 to rock.

When the rocking frame 231 is rocking, if an
unnecessary external force is applied to the rocking

frame 231 and the limit switch 279 located on the lower
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end side in the rocking direction is turned off and the
pair of limit switches 279 are thereby turned off, the
operation of the rocking drive source 262 becomes
impossible.

That is, if the rocking frame 231 is bent by an
external force or the like and one of the limit
switches 279 located on the lower end side in the
rocking direction is turned off similarly to the other
limit switch 279 in a state where the rocking frame 231
is made to rock by the rocking drive source 262, the
drive of the rocking frame 231 is stopped as an
abnormal state.

The limit switch 279 is provided with the
detection lever 281 facing the inner bottom part of the
recess portion 278 of the first receiving member 277.
Since the recess portion 278 has a concave surface
shape, the recess portion reliably supports the first
receiving roller 274. For this reason, when the
rocking frame 231 is bent by an external force or the
like and the first receiving roller 274 slightly floats
in the recess portion 278, the limit switch 279 can
reliably detect this matter.

In such a structure, when the rocking drive source
262 1is operated, the rocking drive source 262 and the
driving portion 263 are moved in a predetermined
direction along the screw shaft 258, for example, from
the state shown in FIG. 24 to the leftward direction as
shown in FIG. 25. Since the guide shaft 265 moves the
long hole 267a of the first rocking link 267 in the
direction represented by arrow a in FIG. 25, the drive
link 266 rotates clockwise as represented by arrow X in
FIG. 25, together with the attachment shaft 253.

When the drive link 266 rotates in the X
direction, the second rocking link 268 is rotated by

means of the guide shaft 265 in the direction
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represented by arrow Y by this rotation and is
displaced upward, and one of the connection links 269
connected to the second rocking link 268 is thereby
driven from the downward position shown in FIG. 24 to
the upward position shown in FIG. 25.

When one of the connection links 269 rises, one
end side in the width direction of the rocking frame
231 connected to the connection link 269 via the
attachment shaft 273 and the attachment member 275
rises together with one of the first receiving rollers
274.

At this time, the other end side of the rocking
frame 231 in the width direction pivots while the other
first receiving roller 274 provided at the other end in
the longitudinal direction of the attachment member 275
and supported by the first receiving member 277, and
the second receiving roller 246 provided at the other
end in the width direction of the other end surface in
the longitudinal direction and supported by the second
receiving member 283 serve as fulcrums. Thus, the
rocking frame 231 has one end side in the width
direction raised and is tilted.

When the rocking frame 231 is tilted, the lower
surface of the free end side of the one of the side
floor plates 234 pivotally connected to one of the
sides of the central floor plate 233 which is the lower
end of the floor plate body 232 in the tilting
direction contacts the upper surface of the
longitudinal member 211 of the vertical frame 209.
Since the side floor plate 234 thereby pivots upward
with respect to the central floor plate 233, the user
is prevented from falling off from the lower end side
of the tilted rocking frame 231.

The pair of first receiving members 277 are

arranged close to the other side surface of the
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attachment member 275. Therefore, when the attachment
member 275 is in the horizontal state as shown in

FIG. 24 and FIG. 15, rocking in the direction
intersecting the longitudinal direction is prevented by
the first receiving member 277 and the positioning
portion 252a provided on one of the bearings 252.

As shown in FIG. 25, when the rocking frame 231 is
rocked, one of the connecting shafts 271 provided at
the other end in the width direction of the rocking
frame 231, that is, one-side end of the rocking link
267 located on the downward side is engaged with the
engagement member 276. The rocking frame 231 is
thereby tilted in a state in which the lower end of the
other connection link 269 in the downward position at
one-side end of the restriction link 272 is prevented
from moving in the lateral direction (leftward
direction in FIG. 25) or the upward direction.

Since the lower ends of the pair of connection
links 269 are connected by the restriction link 272,
the distance between the lower ends of the pair of
connection links 269 does not change. 1In addition, the
position of the lower end of the connection link 269 in
the downward position does not shift in the leftward
direction or the upward direction in FIG. 25 by
engaging one of the connection shafts 271 with one of
the engagement members 276.

Accordingly, when one end side of the rocking
frame 231 is driven to rock upward, the connection link
269 having an upper end connected to the one end part
in the upward direction is reliably displaced from the
downward position to the upward position without being
shifted to the leftward direction together with the
attachment member 275, and one end side in the width
direction of the rocking frame 231 is thereby raised

reliably.
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When the rocking frame 231 is rocked in the
reverse direction, the guide shaft 265 is moved from
the state shown in FIG. 24 in the direction opposite to
that shown in FIG. 25, that is, in the direction
represented by arrow b in FIG. 26. Thus, the rocking
frame 231 can be made to rock in an opposite direction,
i.e., a direction in which the other end side in the
width direction is raised.

At this time, the connecting shaft 271 at the
lower end of the connection link 269 provided on the
other end side in the width direction, which is at the
downward position of the rocking frame 231, engages
with the engagement member 276 and prevents the
attachment member 275 from moving in the rightward
direction in FIG. 26.

As described above, when the rocking frame 231 is
rocked, one of the connection shafts 271 engages with
the L-shaped engagement member 276. Therefore, since
the connection shaft 271 is reliably held by the
engagement member 276, the rocking frame 231 may hardly
rattle even if an inadvertent external force is applied
to the rocking frame 231 which has rocked.

The engagement member 276 is attached to the
attachment instrument 276a so as to be adjustable in
position. For this reason, the engagement member 276
can also be therefore positioned such that the
connection shaft 271 engages with the engagement member
276 without rattling.

According to the bed device having the above-
described structure, in the rocking drive unit 229, the
attachment member 275 to which the rocking frame 231 is
connected is provided at the frame 250 so as to be able
to rock, and furthermore, the link mechanism 270 for
rocking the attachment member 275 and the rocking drive

mechanism 257 for driving the link mechanism 270 are
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provided integrally with the frame 250.

As a result, the rocking drive unit 229 in which
the attachment member 275 for rocking the rocking frame
231, the link mechanism 270, and the rocking drive
mechanism 257 are integrated can be configured.

Then, according to the rocking drive unit 229
configured as described above, the end part of the
lateral member 248 of the frame 250 is engaged with the
receiving element 227 provided on the vertical frame
209, and they are connected by the connection shaft 287
S0 as to be disassembled as shown in FIG. 18, and the
rocking drive unit 229 can be thereby detachably
assembled to the vertical frame 209.

Then, after the rocking drive unit 229 is
assembled to the vertical frame 209, one end portion of
the longitudinal member 231la of the rocking frame 231
is detachably connected to the pair of second receiving
members 283 provided on the attachment member 275, and
the bed device can be thereby assembled.

That is, the above-described main components for
driving the rocking frame 231 to rock are integrated by
the rocking drive unit 229. For this reason, when the
bed device is assembled at, for example, the delivery
destination, operations of assembling the rocking drive
mechanism 257 to the vertical frame 209 and assembling
the link mechanism 270 to the rocking drive mechanism
257 and the vertical frame 209 become unnecessary, and
the rocking drive unit 229 can be detachably assembled
to the first frame part 2092 of the vertical frames 209
quickly and easily without any skill.

Furthermore, when the bed device is delivered, the
vertical frame 209 is disassembled into first and
second frame portions 209A and 209B, and the rocking
drive unit 229 is disassembled with respect to the

vertical frame 209. For this reason, the vertical
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frame 209 divided into the first and second frame parts
2092 and 209B is more lightweight than that in the
assembled state, and furthermore, the vertical frame
209 is more lightweight as compared to the case where
the rocking drive unit 229 is incorporated in the
vertical frame 209, and their conveying operation and
assembling operation can be therefore performed quickly
and easily.

The pair of first receiving members 277 for
supporting the pair of first receiving rollers 274 are
provided at the attachment member 275 to which the
rocking frame 231 is connected, and the limit switches
279 are provided at the first receiving members 277,
respectively.

Then, when the rocking frame 231 connected to the
attachment member 275 is in a horizontal state or in a
rocking and tilted state, the state of supporting the
first receiving roller 274 to the pair of first
receiving members 277 can be detected by the limit
switch 279. Detection signals of the pair of limit
switches 279 are output to the control device 285. For
this reason, the drive control of the bed device can be
performed safely by the control device 285 in a manner
explained below.

For example, the control device 285 stops the
driving of the rocking frame 231 in the rocking
direction when an unnecessary external force is applied
to the rocking frame 231 in the rocking state, one of
the first receiving rollers 274 located on the lower
side in the rocking direction of the rocking frame 231
floats from the first receiving member 277, and one of
the limit switches 279 provided on the first receiving
member 277 is turned off together with the other limit
switch 279. At the same time, an alarm means such as

lighting of a lamp or sounding a buzzer notifies an
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abnormal state. As a result, since it is possible to
confirm what type of ébnorma; state occurs in the
rocking frame 231, the improvement in safety can be
attempted. '

In addition, when either of the pair of limit
switches 279 is off, i.e., when the rocking frame 231
is rocked, the control device 285 prevents a floor
plate body 232 from being driven by a back-raising
drive source 237. Similarly, when the floor plate body
232 1is driven in the back-raising state, the control
device 285 drives the rocking drive source 262 to
prevent the floor plate body 232 from rocking. As a
result, it is possible to prevent the floor plate body
232 and the rocking frame 231 from being inadvertently
driven and damaged, and to prevent the user from
exerting an excessive force.

The limit switch 279 is provided with the
detection lever 281 located at the inner bottom of the
arc-shaped recess portion 278 on which the first
receiving roller 274 of the first receiving member 277
is supported. The recess portion 278 is formed in an
arc shape corresponding to the first receiving roller
274, and the first receiving roller 274 is thereby
supported stably and reliably by the recess portion
278. In addition, if the first receiving roller 274
slightly floats from the recess portion 278, this
matter is reliably detected by positioning the
detection lever 281 of the limit switch 279 at the
inner bottom of the recess portion 278.

That is, the support state of the first receiving
roller 274 in the recess portion 278 is accurately
detected by the limit switch 279. For this reason, if
an inadvertent external force is applied to the rocking
frame 231 in the tilted state and the first receiving

roller 274 on the lower end side of the rocking frame
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231 in the rocking direction élightly floats from the
recess portion 278, the limit switch 279 including the
detection lever 281 in the recess portion 278 can
detect this accurately and reliably. The control
device 285 can thereby drive the bed device safely and
reliably by the detection signal from the limit switch
279.

As shown in FIG. 18, the rocking drive unit 229
engages the both ends of the lateral member 248 of the
frame 250 with the receiving element 227 provided on
the second frame part 209B of the vertical frame 209,
and the connection shaft 287 is inserted into the
through holes 248a and 227a provided in the end part of
the lateral member 248 and the receiving element 227
and attached to the vertical frame 2009.

The connection shaft 287 is attached to one-side
end of a flexible band member 288 formed of resin which
is fixed to the middle part of the receiving element
227. For this reason, since the connection shaft 287
is prepared in advance at the connecting portion
between the lateral member 248 and the receiving
element 227, the attachment operation of the rocking
drive unit 229 can be performed quickly.

Moreover, since the connection shaft 287 removed
from the connecting portion between the receiving
element 227 and the frame 250 is held integrally with
the receiving tool 227 by the band member 288, there is
no risk of losing even if it is removed from the
connecting portion.

The bed device including the vertical frame is
described as an example in the above-described
embodiments, but the bed device may not comprise the
vertical frame. That 1s, in the above-described
embodiment, the rocking drive unit is provided on the

vertical frame as a bed frame but, in the case of a bed
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device comprising no vertical frame, the base frame may
be used as a bed frame to attach the rocking drive
unit.

In addition, in the second embodiment, the limit
switch serving as the detector is provided on the first
receiving member for receiving the first receiving
roller, but both the first and second receiving members
or only the second receiving member may be provided.

[Third Embodiment]

A third embodiment of the present invention will
be described hereinafter with reference to FIG. 27 to
FIG. 40. The third embodiment is different from the
first embodiment with respect to a feature of further
comprising a first receiving member provided integrally
with a hinge. The first receiving member allows the
side floor plate to pivot upward from a horizontal
state with respect to the central floor plate and
prevents the side floor plates from pivoting downward
from a horizontal state.

The bed device B shown in FIG. 27 to FIG. 29
comprises a base frame 301 having four corner parts
supported by leg members 302. At the base frame 301, a
vertical frame 303 serving as a bed frame is provided
to be driven vertically by a vertical drive mechanism
305 including a pair of right and left vertical links
304 as shown in FIG. 28.

As shown in FIG. 28 and FIG. 30, the vertical
frame 303 is formed to have a rectangular frame shape
in plan view by a pair of longitudinal rods 306 opposed
in parallel and spaced apart at a predetermined
interval, and a pair of board bodies 307 attached to
one-side ends and the other ends of the longitudinal
rods 306 in an upright position. Bendable support
members 308 for detachably attaching a side fence (not

shown) are provided and spaced apart with regular
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intervals in the longitudinal direction, on the outside
surfaces of the pair of longitudinal rods 306 of the
vertical frame 303.

A rocking frame 311 shaped in a rectangular frame
shape (shown in FIG. 27) is arranged in the frame of
the vertical frame 303. That is, the rocking frame 311
is set in a width dimension so as to enter the inside
of the vertical frame 303. Then, the rocking frame 311
is driven to rock in the width direction by a rocking
drive mechanism 312 (shown in FIG. 28) provided at one
end of the vertical frame 303 in the longitudinal
direction.

A floor plate body 315 is provided on the upper
surface of the rocking frame 311. As shown in FIG. 27
or FIG. 30, the floor plate body 315 is constituted by
a blow-molded central floor plate 317 and a pair of
side floor plates 318 having upper end portions in the
thickness direction pivotally connected to both sides
of the central floor plate 317 in the width direction
by a flexible thin portion 316. When the floor plate
body 315 is molded, the thin portion 316 is molded
simultaneously.

That is, the pair of side floor plates 318 are
held in a lateral state with respect to the central
floor plate 317 by the thin portion 316 and are
pivotally connected only upward in the horizontal state
with the connection portion of the thin portion 316
serving as a fulcrum and to be incapable of pivoting
downward.

The central floor plate 317 and the pair of side
floor plates 318 are divided into plural floor parts
317a to 317d and 318a to 318d each having a
predetermined length. In the third embodiment, the
floor plates are divided into four parts, i.e., back

floor parts 317a and 318a, two pairs of (two
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divisional) fixed floor parts 317b and 318b, first leg
floor parts 317c and 318c, and second leg floor parts
3174 and 318d.

Two fixed floor parts 317b of the central floor
plate 317 are fixed to the rocking frame 311. In the
fixed floor part 317b of the central floor plate 317, a
back floor part 317a is pivotally connected to one end
in the longitudinal direction intersecting the width
direction, and a first leg floor part 317c and a second
leg floor part 317d are sequentially connected
pivotally to the other end.

The width dimension of the central floor plate 317
is set to be substantially the same as the width
dimension of the rocking frame 311. 1In the floor plate
body 315 attached to the rocking frame 311, the pair of
side floor plates 318 protrude outward in the width
direction of the rocking frame 311.

A back-raising drive unit 321 shown in FIG. 28 is
provided on a lower surface side of the rocking frame
311. When the back-raising drive source provided at
the back-raising drive unit 321 is activated, the back
floor parts 317a and 318a of the central floor plate
317 and the side floor plates 318 can be made to pivot
integrally in the raising direction as represented by
chained lines in the drawing.

Furthermore, the first leg floor parts 317c and
318c are pivotally driven in the raising direction
while interlocked with the back floor part 317a and
318c or independently, and the second leg floor parts
317d and 318d are interlocked with this, such that both
of the leg floor parts can raise the back floor parts
in a substantially inverted V-shape.

When the rocking drive mechanism 312 provided at
the vertical frame 303 is operated, the floor plate 315

can be made to rock in the width direction together
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with the rocking frame 311 as represented by a chain
line in FIG. 29. The pair of side floor plates 318
provided on both sides of the central floor plate 317
can pivot in the only upward direction from a state of
being horizontally maintained by the thin portion 316
with respect to the central floor plate 317 as
explained above.

Therefore, the side floor plate 318 located on the
upper side in the pivoting direction of the floor plate
body 315 is maintained in a horizontal state, and the
side floor plate 318 located on the lower side contacts
the upper surface of the longitudinal rod 306 of the
vertical frame 303 and pivots and bends upward from a
relatively horizontal state with respect to the central
floor plate 317.

When the floor plate body 315 is in a horizontal
state, that is, when the rocking frame 311 is not
pivotally driven in the width direction, parts of the
pair of right and left side floor plates 318 projecting
outward from both end parts in the width direction of
the rocking frame 311 are not supported by the vertical
frame 303. For this reason, if a load of a
predetermined or more level is applied to the upper
surfaces of the side floor plates 318, the side floor
plates 318 may be damaged by the thin portion 316
connected to the central floor plate 317.

To prevent the thin portion 316 from being
damaged, the central floor plate 317 and the side floor
plates 318 are connected by hinges 322 formed of
synthetic resin as shown in FIG. 30. In the third
embodiment, both end parts in the longitudinal
direction, of both ends in the width direction of the
back floor part 317a, the first leg floor part 317c,
and the second leg floor part 317d of the central floor

plate 317, and one-side ends in the width direction of
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the back floor parts 318a, the first leg floor parts
318c, and the second leg floor parts 318d of the pair
of side floor plates 318, are pivotally connected by
pairs of hinges 322, respectively, as described later.

In the third embodiment shown in FIG. 30, the
fixed floor part 317b of the central floor plate 317
and the fixed floor part 318b of the side floor plate
318 divided into two pieces are not connected by the
hinges 322, but may be connected by the hinges 322.

The hinge 322 includes a first connection element
323 as shown in FIG. 33 to FIG. 35. The first
connection element 323 has a rectangular plate shape in
a plan view, and concave portions 324a opened on the
upper surface and the side surface are formed at both
ends in the width direction of one end of the first
connection element 323. A pair of support portions 324
are thereby formed at one end of the first connection
element 323.

First support holes 324b (shown in FIG. 33) are
formed in the pair of support portions 324 in the
thickness direction, and a connection shaft 325 is
inserted into the support holes 324b and supported so
as not to be extractable. One end part of a second
connection element 326 having a rectangular plate in
plan view is pivotally connected to the first
connection element 323 by a connection shaft 325. That
is, as shown in FIG. 33, a protruding portion 327 is
provided at the one end part of the second connection
element 326, and a support hole 328 penetrating in the
thickness direction is formed in the protruding portion
327.

Then, since the protruding portion 327 is located
inside the recess portion 324a and the connection shaft
325 is inserted through the first support hole 324b and

the second support hole 328, the second connection
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element 326 is connected pivotally. Since the
protruding portion 327 is located inside the recess
portion 324a, the second connection element 326 is
provided to pivot in the only upward direction with
respect to the first connection element 323. That is,
the connection element pivots in the only upward
direction, similarly to the side floor plates 318 of
the floor plate body 315.

A first receiving member 329 is molded integrally
with the first connection element 323. That is, in the
first receiving member 329, the substantially L-shaped
side surface, and one end part is integrated with a
lower surface part of a recess part 324a at which a
pair of support portions 324 are formed, of the first
connection element 323. The other end part of the
first receiving member 329 is made to extend downward,
bent toward the second connection element 323 side, and
formed in the first engaging portion 331.

As shown in FIG. 30 and FIG. 31, the hinges 322
attach and fix the first connection elements 323 to
recessed first attachment portions 332 formed on both
end parts in the longitudinal direction of upper
surfaces of the back floor parts 317a, the first leg
floor parts 317c¢, and the second leg floor parts 317d
of the central floor plate 317, and attach and fix the
second connection elements 326 to recessed second
attachment portions 333 formed at both end parts in the
longitudinal direction of upper surfaces of the back
floor parts 318a, the first leg floor parts 318c, and
the second leg floor parts 318d of the side floor plate
318. FIG. 31 and FIG. 32 show the connected state of
the back floor part 317a of the central floor plate 317
and the back floor part 318a of the side floor plate
318.

As shown in FIG. 36, when the central floor plate
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317 and the side floor plate 318 are in a horizontal
state, the first engagement member 331 of the first
receiving member 329 provided at the first connection
element 323 of the hinge 322 engages with a lower
surface of the end part in the width direction of the
side floor plate 318. The first engagement portion 331
of the first receiving member 329 thereby prevents the
side floor plate 318 in a horizontal state from
pivoting downward.

FIG. 37 shows a state in which the side floor
plate 318 pivots upward from a horizontal state and, in
this case, the first engagement member 331 of the first
receiving member 329 does not prevent the side floor
plate 318 from pivoting upward. The central floor
plate 317 and the side floor plate 318 of the floor
plate body 315 are pivotally connected by molding the
thin portion 316 at the time of molding, but may be
pivotally connected only by the hinge 322 without
molding the thin portion 316.

As shown in FIG. 32, a first recess portion 335 is
formed on the lower surface of the back floor part 317a
of the central floor plate 317, along the entire length
in the width direction. On the back floor parts 318a
of the side floor plates 318, second recess portions
336 are formed at one-side ends in the width direction
at positions corresponding to both ends of the first
recess portion 335. FIG. 32 shows the back floor parts
317a and 318a of the floor plate body 315 and,
similarly, first and second recess portions 335 and 336
are formed on the first and second leg floor parts
317c, 318c, 317d, and 318d.

Then, as shown in FIG. 38, a second receiving
member 337 such as a pipe member is detachably attached
to the central floor plate 317 in the first recess

portion 335. The second receiving member 337 is set to
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have the length that allows both end parts in the
longitudinal direction to project laterally from the
first recess portion 335, and the both end parts engage
with second recess portions 336 when the side floor
plates 318 are in the horizontal state.

The second receiving member 337 thereby prevents
the side floor plate 318 in a horizontal state from
pivoting downward by its both ends together with the
first receiving member 329. That is, when the side
floor plates 318 are horizontal, both end parts of the
second receiving member 337 serve as second engagement
portions 338 that engage with the lower surfaces and
support them.

According to the floor plate body 315 of the bed
device B thus constituted, the side floor plates 318
are pivotally connected to the central floor plate 317
only upward in the horizontal state by the hinges 322
and the thin portions 316. When the side floor plate
318 is in a horizontal state with respect to the
central floor plate 317, the first engagement portion
331 of the first receiving member 329 provided
integrally with the hinge 322 is engaged with the lower
end surface in the width direction of the side floor
plate 318.

The side floor plate 318 is thereby prevented from
pivoting downward by the first engagement portion 331
and, even if a load W (shown in FIG. 37) 1is
inadvertently applied to the upper surface of the side
floor plate 318, the side floor plate 318 is prevented
from pivoting downward with the load W.

If the side floor plate 318 is prevented from
pivoting downward, it is possible to prevent the
connection of the side floor plate 318 using the hinge
322 from being damaged and the thin portion 316

connecting the central floor plate 317 and the side
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floor plate 318 from being broken.

Furthermore, a second receiving member 337 is
fixed to the central floor plate 317 in the first
recess portion 335 and the second recess portion 336
formed on the lower surfaces of the central floor plate
317 and the side floor plate 318, and the lower
surfaces of the pair of side floor plates 318 are
supported by both ends of the second receiving member
337.

For this reason, since the side floor plate 318 is
also prevented from pivoting downward by the second
receiving member 337, it is possible to prevent the
connection state using the hinge 322 from being damaged
and the thin portion 316 from being broken, together
with the first receiving member 329, even if the
inadvertent load W is applied to the upper surface of
the side floor plate 318.

[Fourth Embodiment]

FIG. 39 shows a fourth embodiment of the present
invention. The fourth embodiment is different from the
third embodiment with respect to a feature that the
first receiving member 329 disclosed in the third
embodiment is not provided at the hinge 322 which
pivotally connects the central floor plate 317 and the
side floor plates 318.
| Instead of this, third receiving members 341
having a substantially L-shaped side surface are
provided on both side surfaces in the width direction
of the central floor plate 317. 1In the third receiving
member 341, one end part is provided integrally with
the side surface of the central floor plate 317, and
the other end part is extended downward and formed at a
third engagement member 342 bent on the lower surface
side of the side floor plates 318.

When the central floor plate 317 is molded, the
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third receiving member 341 may be formed integrally
with the central floor plate 317 or may be formed
separately from the central floor plate 317 and
provided integrally with the central floor plate 317
with a screw, an adhesive, or the like.

[Fifth Embodiment]

FIG. 40 shows a fifth embodiment of the present
invention. The fifth embodiment is a modified example
of the fourth embodiment, but is different from the
fourth embodiment with respect to a feature that third
receiving members 341 are provided on the side surfaces
of the side floor plates 318 opposed to the side
surfaces of the central floor plate 317.

That is, the third receiving member 341 has one
end part provided integrally with the side surface of
the side floor plate 318 and, when the side floor plate
318 is in a horizontal state, a third engagement member
342 formed on the other end part engages with the lower
surface of the end part in the width direction of the
central floor plate 317. The third receiving member
341 may be formed integrally with the side floor plate
318, similarly to the fourth embodiment, or may be
integrally attached to the side surface of the side
floor plate 318 as a separate body.

In the fourth and fifth embodiments, too, even if
an inadvertent load is applied to the upper surface of
the side floor plate 318 in the horizontal state, the
connecting part of the central floor plate 317 and the
side floor plates 318 can be prevented from being
damaged by the load.

The bed device including the vertical frame is
described as an example in the above-described
embodiments, but the bed device may not comprise the
vertical frame. That 1is, the vertical frame is

exemplified as the bed frame provided with the rocking
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frame in the above-described embodiments but, in a bed
device comprising no vertical frame, the base frame may
be used as the bed frame and the rocking frame may be
supported so as to rock at the bed frame.

In addition, the structure in which the center
floor plate and a pair of side floor plates are divided
into several parts such as a back floor part and a leg
floor part, as a floor board body, to enable the back
raise and leg raise, has been explained as an example,
but the central floor plate and the side floor plates
may not be divided into a plurality of parts as he
floor plate body. The above-explained structures
disclosed in the first to fifth embodiments can be
combined arbitrarily.

Reference Signs List

101, 201, 301. . . base frame, 105, 209, 303.

vertical frame (example of bed frame), 106, 219,

305. . . vertical drive mechanism, 108, 223.

vertical drive source, 115, 231, 311. . . rocking
frame, 116, 262. . . rocking drive source, 118, 232,
315. . . floor plate body, 119, 233, 317. . . central
floor plate, 121, 234, 318. . . side floor plate, 119a,
121a, 233e, 234e, 317a, 318a. . . back floor part,
119¢, 121¢, 233b, 234b, 317c¢, 318c. . . first leg floor
part, 1194, 121d, 233a, 234a, 317d, 318d. . . second
leg floor part, 125, 237. . . back-raising drive
source, 127, 285. . . control device, 128.

switching control unit, 129, 286. . . remote controller
(example of manual operation module), 130. . . setting

controller (example of setting operation module),

151. . . input unit, 152. . . processing unit, 153.
drive output unit, 1102. . . side fence, 229.

rocking drive unit, 246. . . second receiving roller,
250. . . frame, 257, 312. . . rocking drive mechanism,

263. . . drive unit, 266. . . drive link, 267.
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first rocking link, 268. . . second rocking link,

270. . . link mechanism, 274. . . first receiving
roller, 277. . . first receiving member, 279. . . limit
switch, 281. . . detection lever, 283. . . second
receiving member, 316. . . thin portion, 322.

hinge, 323. . . first connection element, 325.
connection shaft, 329. . . first receiving member,

331. . . first engagement portion, 337. . . second
receiving member, 338. . . second engagement portion,
341. . . third receiving member, 342. . . third

engagement portion.



10

15

20

25

30

67

CLATIMS

1. A bed device equipped with a tilting function
of tilting a floor plate body in a width direction and a
back-raise function of raising the floor plate body in a
longitudinal direction intersecting the width direction,

characterized by comprising:

a bed frame;

a rocking frame supported to be tiltable in the
width direction by the bed frame with the floor plate
body provided on an upper surface thereof;

a rocking drive source driving the rocking frame
to be tilted in the width direction;

a back-raising drive source provided on the
rocking frame to drive an end part side in the
longitudinal direction of the floor plate body to be
raised; and

a controller controlling the tilting drive of the
rocking frame and the raising drive of the floor plate
body, and

characterized in that

the controller controls the rocking drive source
and the back-raising drive source in a manual mode in
which the rocking frame can be driven only when the
floor plate body is in a horizontal state and the floor
plate body can be driven only when the rocking frame is
in a horizontal state, and a manual operation limit mode
in which if one of the rocking frame and the floor plate
body is driven within a limited range the other is
driven within a limited range.

2. The bed device of claim 1, characterized in
that

in the manual operation limit mode, when the floor
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plate body is tilted in the width direction by the
rocking frame in a state in which a back floor part of
the floor plate body is raised, a raising angle of the
back floor part and a tilting angle of the floor plate
body are set to prevent the back floor part from
contacting a side fence provided at an end part in the
width direction of the bed frame.

3. The bed device of claim 1 or 2, characterized
by comprising:

an automatic mode of driving the floor plate body
to be rocked in the width direction under a preset
condition, by the rocking drive source.

4. The bed device of claim 3, characterized in
that

the controller includes:

a control device;

a setting operation module connected to the
control device to set driving conditions for driving the
tilting drive of the rocking frame and the raising drive
of the floor plate body in the manual mode, the manual
operation limit mode, or the automatic mode and to set
one of the modes to drive; and

a manual operation module driving the rocking
frame and the floor plate body to be operated when the
module is connected to the control device and when the
manual mode or the manual operation limit mode is
selected by the setting operation module.

5. The bed device of claim 4, characterized in
that

the driving condition of the manual mode, the
manual operation limit mode, or the automatic mode set

by the setting operation module is stored in a switching
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control unit, and the driving condition is capable of
being written to a storage medium detachable from the
setting operation module via the switching control unit.

6. The bed device of claim 1, characterized by
further comprising:

a rocking drive unit detachably provided on the
bed frame and including the rocking drive source, and

characterized in that

the rocking drive unit includes a rectangular
frame, and both end parts in a longitudinal direction of
a pair of opposed lateral members of the frame are
detachably engaged with and held by receiving units
provided on a pair of opposed longitudinal members of
the bed frame.

7. The bed device of claim 6, characterized in
that

the rocking drive unit includes:

a rocking drive mechanism provided on the frame;

a link mechanism provided on the frame and driven
by the rocking drive mechanism, and including a pair of
connection links, one of the connection links moving
from a downward position to an upward position and the
other held at the downward position in accordance with a
driving direction when driven;

a pair of attachment shafts having one-side ends
pivotally attached to end parts of the pair of
connection links, respectively;

a pair of first receiving rollers rotatably
provided at other ends of the attachment shafts;

attachment members having both end parts in a
longitudinal direction supported at middle parts of the
attachment shafts, and to which the other end in the
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longitudinal direction of the rocking frame is
detachably connected; and

a pair of first receiving members including first
recess portions provided on an upper surface of the
frame to support the pair of first receiving rollers,
respectively, when the pair of connection links are at
the downward position, and rocking the attachment
members with one of the pair of first receiving rollers
serving as a fulcrum when the link mechanism is driven
by the rocking drive unit.

8. The bed device of claim 7, characterized in
that

a pair of second receiving rollers are provided
rotatably with an axial line set to be horizontal, at
both ends in the width direction, on the other end
surface in the longitudinal direction of the rocking
frame, and

a pair of second receiving members including
second recess portions for receiving the pair of second
receiving rollers when the rocking frame is in a
horizontal state are provided on an upper surface of one
end in the longitudinal direction of the bed frame.

9. The bed device of claim 8, characterized in
that

a detection unit detecting whether the first
receiving rollers or the second receiving rollers are
supported in the recess portions or not is provided in
the recess portions of at least either of the pair of
first receiving members and second receiving members,
and

a detection signal of the detection unit is output

to the controller.
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10. The bed device of claim 1, characterized in
that

the floor plate body comprises:

a central floor plate provided on an upper surface
of the rocking frame;

side floor plates disposed on both sides in a
width direction of the central floor plate and having
one-side ends in the width direction pivotally connected
to the central floor plate by hinges; and

first receiving members provided integrally with
the hinges to allow the side floor plates to pivot
upward from a horizontal state with respect to the
central floor plate and to prevent the side floor plates
from pivoting downward from the horizontal state.

11. The bed device of claim 10, characterized in
that

each of the hinges includes a first connection
element attached to an upper surface of an end part in
the width direction of the central floor plate, a second
connection element attached to an upper surface of an
end part in the width direction of the side floor plate
and pivotally connected to the first connection element
by a connection shaft, and the first receiving member
formed integrally with the first connection element.

12. The bed device of claim 11, characterized in
that

the first receiving member is formed on a first
engagement member having one-side end formed integrally
with the first connection element, the other end
extending downward, and a distal end bent to the second
connection element side, and

when the side floor plate pivots downward from an
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upward state and becomes the horizontal state with
respect to the central floor plate, a lower surface of
one-side end in the width direction of the side floor
plate is engaged with the first engagement member of the
first receiving member.

13. The bed device of any one of claims 10 to 12,
characterized in that

the central floor plate and the side floor plates
are formed of resin and molded integrally, and upper
ends in a thickness direction of, both ends in the width
direction of the central floor plate and one-side ends
in the width direction of the pair of side floor plates,

are pivotally connected by flexible thin portions.



