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ASSISTING APPARATUS

Technical Field
[0001] The present invention relates to an assisting apparatus that assists a care

receiver in standing up.

Background Art

[0002] PTL 1 describes an assisting apparatus that assists a care receiver in standing up.
The assisting apparatus includes a trunk support member for supporting the trunk of
the care receiver and underarm support members for supporting the underarms of the
care receiver. The trunk support member and the underarm support members can be
tilted in the front-rear direction in addition to being moved up and down.
Consequently, the assisting apparatus can shift the care receiver from a sitting posture
to a standing posture while supporting the trunk and underarms of the care receiver.
[0003] PTL 1: WO 2015/145915

BRIEF SUMMARY OF THE INVENTION

Technical Problem

[0004] In PTL 1, the underarm support members have a U shape opening upwardly and
have portions that face the front and rear surfaces of the shoulder in addition to the
underarms of the care receiver. Therefore, in order for the underarms of the care
receiver to get into the state in which they are supported by the underarm support
members when the care receiver boards the assisting apparatus, the care receiver needs
to raise his/her shoulders and elbows high. However, it is not easy for a care receiver
to raise his/her shoulders and elbows high. Further, for care receivers in need of
intensive care, assistance by a caregiver may be required to get the underarms of the
care receiver into a state in which they are supported by the underarm support member.
Even in this case, the burden on the caregiver was large because the caregiver needs to
raise the shoulders and elbows of the care receiver high while getting the care receiver
into the assisting apparatus. For this reason, it is desirable to have an assisting

apparatus that care receivers can board easily. It is an object of the present invention
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to provide an assisting apparatus that a care receiver can easily board.

Solution to Problem

[0005] The assisting apparatus according to the present invention is an assisting
apparatus that supports the upper body of a care receiver and assists the care receiver
in standing up. The assisting apparatus includes a base, an elevator provided on the
base in a vertically movable manner, a trunk support member formed in a planar shape,
being provided to the elevator in a forward-rearward tiltable manner, which supports
the trunk of the care receiver by coming into contact with a front surface of the trunk,
and an underarm support member, being supported by the trunk support member,
which supports an underarm of the care receiver.

[0006] The underarm support member includes an underarm insertion portion to be
inserted into an underarm of the care receiver. The underarm insertion portion is
extended from the trunk support member toward the rear of the care receiver so as to
be in a boarding orientation when the trunk support member is positioned at a boarding
position with respect to the care receiver in a sitting posture, and the underarm
insertion portion is extended upward and rearward from the trunk support member
toward the care receiver so as to be in a standing-posture orientation when the trunk

support member is tilted forward to shift the care receiver to a standing posture.

Advantageous Effects of Invention

[0007] With the assisting apparatus, when the trunk support member is in a boarding
position, the underarm insertion portion extends rearward to assume an orientation for
boarding. Therefore, the care receiver in the sitting posture can easily insert the
underarm insertion portions into his/her underarms when boarding the assisting
apparatus. Consequently, the care receiver in the sitting posture can easily board the
assisting apparatus.

[0008] Further, after the care receiver has boarded on the assisting apparatus, the care
receiver is shifted from a sitting posture to a standing posture by tilting the trunk
support member forward. With the forward tilt of the trunk support member, the
underarm insertion portion goes into an orientation (i.e., a standing-posture orientation)

that prevents the care receiver from falling rearward. Consequently, when shifting to
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the standing posture, the underarm insertion portion supports the care receiver in the

standing position from below and behind and is, therefore, very safe.

Brief Description of Drawings

[0009]

[FIG. 1] FIG. 1 is a perspective view of an assisting apparatus as seen from the rear at
an oblique angle in a state in which a care receiver in a sitting posture boards.

[FIG. 2] FIG. 2 is a side view of the assisting apparatus of FIG. 1 with the care receiver
in a standing-assistance operation starting posture of the sitting posture added.

[FIG. 3] FIG. 3 is a side view showing the relationship between the support main body
of a trunk support member and the underarm support member constituting the body
support section of the assisting apparatus and omits the cushion of the trunk support
member.

[FIG. 4] FIG. 4 is a view as seen from direction IV in FIG. 3 (a direction normal to the
trunk support member).

[FIG. 5] FIG. 5 shows a side view of the assisting apparatus in a state in which the care
receiver has shifted to a ready-to-stand posture with the care receiver in the
ready-to-stand posture added.

[FIG. 6] FIG. 6 shows a side view of the assisting apparatus in a state in which the care
receiver has shifted to a standing posture with the care receiver in the standing posture
added.

[FIG. 7] FIG. 7 is a perspective view of the assisting apparatus as seen from the rear at
an oblique angle in a state in which the care receiver gets into the sitting posture and
the underarm insertion portions of the underarm support members have been laterally
moved outward with respect to FIG. 1.

[FIG. 8] FIG. 8 shows a side view of the assisting apparatus of FIG. 7 with a

large-physique care receiver in a sitting posture added.

DESCRIPTION OF EMBODIMENTS
[0010] (1. Configuration of an assisting apparatus 1)
The assisting apparatus 1 will be described with reference to FIGS. 1 and 2. FIGS. 1

and 2 show the assisting apparatus 1 in a state in which a care receiver M in a sitting
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posture is boarding on the assisting apparatus 1. The assisting apparatus 1 supports
the upper body of the care receiver M and assists the care receiver M in standing up
from the sitting posture to a standing posture. Furthermore, the assisting apparatus 1
supports the upper body of the care receiver M and assists the care receiver M in sitting
down from the standing posture of the care receiver M to the sitting posture. As a
result, the assisting apparatus 1 is capable of assisting the transfer and moving of the
care receiver M.

[0011] A "standing posture™ refers to a posture in which the lower body of the care
receiver M is upright and the posture of the upper body is irrelevant. That is, standing
assistance is an assistance for moving the buttocks position of the care receiver M
upward. Further, sitting assistance is an assistance for moving the buttocks position
of the care receiver M downward.

[0012] The assisting apparatus 1 includes a base 2, an elevator 3, a pivot section 4, a
body support section 5, a control section 6, and the like. The base 2 includes a frame
21, a support column 22 (shown in FIG. 2), a fixed cover 23, a footrest 24, a lower leg
contact 25, and six wheels 26, 27 and 28. The frame 21 is provided near a floor
surface F in substantially horizontal. The support column 22 is erected upward from
the center in the lateral direction at the front of the frame 21. An elevator driver 32,
being described later, is arranged in the inner space of the support column 22 that has a
substantially rectangular cross section. The fixed cover 23 covers and protects the
periphery of the lower portion of the support column 22 and an elevator 31 described
later.

[0013] The footrest 24 is fixed at the rear of the top surface of the frame 21 and in
substantially horizontal. A feet-shaped contact mark 241 drawn on the upper surface
of the footrest 24 guides the position where the care receiver M puts his/her feet. The
base 2 has sufficient mechanical strength even when the care receiver M gets on.
[0014] The lower leg contact 25 is provided above the contact mark 241 with a pair of
left and right support arms 251, 251. The support arms 251, 251 have an L-shape,
extend rearward from both the left and right sides of the support column 22,
respectively, and bend in the middle to extend upward. The lower leg contact 25 is
arranged across the upright portions of the left and right support arms 251 and extends

in the lateral direction. The lower leg contact 25 is a part that comes into contact with



10

15

20

25

30

the lower legs of the care receiver M and is made of a cushion material. The arranged
height of the lower leg contact 25 is adjustable.

[0015] Wheels 26 to 28, three wheels on both left and right sides of the underside of
the frame 21, are provided. Each of the wheels 26, 27 and 28 has a steering function
for changing the movement direction and at least a front wheels 26 have a locking
function for restricting movement.  With the six wheels 26 to 28, the frame 21 and the
footrest 24 are maintained slightly separated from the floor surface F in a horizontal
manner. Due to the steering function of the six wheels 26 to 28, the assisting
apparatus 1 is not only capable of moving in a front-rear direction and changing
directions but is capable of moving laterally (i.e., moving directly to the side) and
spin-turning (i.e., rotating on the spot).

[0016] The elevator section 3 includes the elevator 31, the elevator driver 32, an
elevator cover 33, and the like. The elevator 31 is elongated in the vertical direction
and is supported by the rear surface of the support column 22 in a vertically movable
manner. In the present embodiment, the elevator 31 moves up and down by vertically
moving with respect to the support column 22 but may also be made to move up and
down by pivoting with respect to the support column 22.

[0017] An upper portion of the elevator 31 projects rearward and there is a pivot
support 34 toward the rear end of the projection. A pivot driver 42, which will be
described later, is arranged inside the upper portion of the elevator 31. The elevator
driver 32 arranged inside the support column 22 drives the vertical movement of the
elevator 31. The elevator cover 33 covers and protects the periphery and upper part
of the elevator 31 and the support column 22. The elevator cover 33 is coupled to the
elevator 31, and moves together vertically with the elevator 31. The lower portion of
the vertically moving elevator cover 33 always overlaps the outer peripheral side of the
fixed cover 23.

[0018] The pivot section 4 includes a pivot member 41, the pivot driver 42, and a first
handle 43. The pivot member 41 has an arm shape. The pivot member 41 is
provided so as to be capable of pivoting in the front-rear direction with respect to the
elevator 31. More specifically, one end 411 of the pivot member 41 is supported by
the pivot support 34 of the elevator 31 in a pivotable manner. The pivot driver 42

arranged inside the upper portion of the elevator 31 pivotally drives the one end of the
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pivot member 41 in the front-rear direction with the other end of the pivot member 41
as a pivoting center.

[0019] The first handle 43 is integrally provided on the one end of the pivot member
41. The first handle 43 is formed in a substantially square frame shape. The first
handle 43 extends in the front upper direction from the one end of the pivot member 41.
The sides of the first handle 43 are gripped by both hands of the care receiver M.
Furthermore, the sides and front of the first handle 43 are gripped by a caregiver to
move the assisting apparatus 1.

[0020] The body support section 5 includes a trunk support member 51, an underarm
support members 52, 52, a second handle 53, and the like. The trunk support member
51 includes a support main body 511 and a cushion 512. The support main body 511
is made of metal and has a plate shape. The front underside of the support main body
511 is supported by the other end of the pivot member 41. Consequently, the support
main body 511 can be tilted forward and backward with respect to the elevator 31 by
the pivot driver 42.

[0021] Furthermore, the support main body 511 is supported in a free-tilting manner in
the front-rear direction with respect to the pivot member 41 within a predetermined
angular range. The support main body 511 is capable of free-tilting within a
predetermined angle range in the clockwise direction of FIG. 2 with the state shown in
FIG. 2 as the end of the predetermined angular range. It should be noted that the
free-tilting does not refer to tilting driven by an actuator or the like but tilting that is
done manually.

[0022] The cushion 512 is fixed to the rear top side of the support main body 511.
The cushion 512 has a planar shape close to the trunk shape of the care receiver M and
can be flexibly deformed. The support surface of the cushion 512 makes contact with
and supports the front surface of the trunk of the care receiver M. In particular, the
cushion 512 supports a portion ranging from the chest to the abdomen of the care
receiver M from below.

[0023] The underarm support members 52, 52 are provided on the left and right sides
of the trunk support member 51. The underarm support member 52 includes a
support main body 521 and an underarm arm 522. The support main body 521 of the

underarm support member 52 is made of metal and is pivotably supported by the
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support main body 511 of the trunk support member 51.

[0024] The underarm arm 522 supports the underarm of the care receiver M. The
underarm arm 522 is a rod-shaped member formed into an -L-shape. The surface of
the underarm arm 522 is covered with a material that can be flexibly deformed. The
underarm arm 522 includes an underarm insertion portion 522a and a shoulder
receiving portion 522b.

[0025] The underarm insertion portion 522a is one extended portion of the L-shaped
underarm arm 522 and has a substantially linear shape. The underarm insertion
portion 522a extends rearward in FIG. 2. The underarm insertion portion 522a has a
substantially linear shape and is inserted into the underarm of the care receiver M.
More specifically, the underarm insertion portion 522a extends rearward from the
center portion of the trunk support member 51 in the vertical direction.

[0026] The shoulder receiving portion 522b is the other extending portion of the
L-shaped underarm support member 52 and has a substantially linear shape. . The
shoulder receiving portion 522b extends upward from the front end of the underarm
insertion portion 522a in FIG. 2. The shoulder receiving portion 522b supports the
front surface of the shoulder of the care receiver M. The underarm insertion portion
522a is longer than the shoulder receiving portion 522b. The support main body 521
of the underarm support member 52 is fixed to the front surface of the shoulder
receiving portion 522b.

[0027] The second handle 53 is integrally provided on the front surface of the support
main body 511 of the trunk support member 51. The second handle 53 has a U shape
elongated in the horizontal direction. The second handle 53 includes a base shaft,
being fixed to the lower end of the support main body 511 of the trunk support member
51, which is extending in the lateral direction, and a gripping portion, extending from
both ends of the base shaft toward the first handle 43.

[0028] The control section 6 is provided on the top right side of the frame 21. The
control section 6 controls the elevator driver 32 and the pivot driver 42 based on
commands from the care receiver M or a caregiver. For the control section 6, a
computer device operated with software can be used. The computer device may have
a remote controller (not shown) for receiving instructions from the care receiver M or a

caregiver. For the software, a standing-assistance program for assisting in standing
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up and a sitting-assistance program for assisting in sitting down are stored so as to be
executable. A battery power supply (reference numeral omitted) which can be
repeatedly charged and discharged is attached to the lower side of the control section 6.
The battery power supply is also attached to the top left side of the frame 21. The
battery power supply is also shared with the elevator driver 32 and the pivot driver 42.
[0029] (2. Rotating structure of the underarm support member 52)

Next, the rotating structure of the underarm support member 52 is described with
reference to FIGS. 3 and 4. The support main body 521 of the underarm support
member 52 is provided on the support main body 511 of the trunk support member 51
in a pivotable manner around a fulcrum 521a provided forward from the underarm
insertion portion 522a. The fulcrum 521a is located above the center in the vertical
direction of the support main body 511 of the trunk support member 51 and is located
at a position deviated outward from the center in the lateral direction of the support
main body 511. The fulcrum 521a is located inside the underarm arms 522 in the
lateral direction. That is, the fulcrum 521a is located at a position corresponding to
the vicinity of the clavicle of the care receiver M. A pivot axis A of the fulcrum 521a
is parallel to the normal direction of the support main body 521.

[0030] By rotating the support main body 521 of the underarm support member 52
about the fulcrum 521a with respect to the support main body 511 of the trunk support
member 51, as shown by the two-dot chain line in FIG. 4, the underarm insertion
portion 522a of the underarm arm 522 can laterally move away from the side of the
cushion 512 of the trunk support member 51. That is, by rotating the underarm
support member 52, the lateral direction and position of the underarm arm 522
changes.

[0031] (3. Position and orientation of the trunk support member 51 and the underarm
support member 52)

Next, the relative position and orientation of the trunk support member 51 and the
underarm support member 52 are described with reference to FIG 2. FIG 2
illustrates a state in which the assisting apparatus 1 is positioned at a boarding position
with respect to the care receiver M in the sitting posture.

[0032] When the trunk support member 51 is at the boarding position, as shown in FIG.

2, the normal vector Na of the support surface of the cushion 512 of the trunk support
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member 51 in the side view (orientation shown in FIG. 2) of the assisting apparatus 1 is
in the rearward and upward direction. The normal vector Na has a rearward angle of
45 to 60° with respect to the direction perpendicular to the floor surface F.

[0033] The pivot axis A of the fulcrum 521a of the side support member 52 is
substantially parallel to the normal vector Na of the cushion 512 in a side view of the
assisting apparatus 1. That is, when the trunk support member 51 is disposed at the
boarding position, the pivot axis of the fulcrum 521a is also directed rearward and
upward.

[0034] The underarm arm 522 is arranged on the side of the cushion 512 of the trunk
support member 51. In the side view of the assisting apparatus 1, the underarm
insertion portion 522a of the underarm arm 522 extends linearly rearward from the
support surface of the cushion 512 of the trunk support member 51. The orientation
of the underarm insertion portion 522a is a "boarding orientation”. Consequently,
there is an angle between the rearward-directed direction vector Nb of the underarm
insertion portion 522a and the normal vector Na of the cushion 512. However, in the
side view of the assisting apparatus 1, the normal vector Na is directed upward from
the direction vector Nb.

[0035] Preferably, when the trunk support member 51 is in the boarding position, the
underarm insertion portion 522a is in a boarding orientation that extends in a
substantially horizontal direction. The substantially horizontal direction is meant to
include a range of angles inclined 0 to 5° above and below the horizontal direction.
Furthermore, the angle 6 formed between the normal vector Na of the cushion 512 and
the direction vector Nb of the underarm insertion portion 522a is an acute angle. The
angle 6 formed is preferably from 10 to 50° and more preferably from 35 to 45°.
[0036] The shoulder receiving portion 522b of the underarm arm 522 is arranged on
the side of the cushion 512 of the trunk support member 51. In the side view of the
assisting apparatus 1, the shoulder receiving portion 522b extends linearly upward.
Preferably, the shoulder receiving portion 522b is in an orientation that extends upward
and forward.

[0037] In the side view of the assisting apparatus 1, the angle ¢ formed between the

direction vector Nc of the shoulder receiving portion 522b and the normal vector Na of
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the cushion 512 is an acute angle. The angle ¢ formed is preferably from 40 to 80°
and more preferably from 45 to 60°. Further, the angle (6 + ¢) between the direction
vector Nb of the underarm insertion portion 522a and the direction vector Nc of the
shoulder receiving portion 522b is preferably from 90° to 120°. That is, the underarm
arm 522 has an L shape having a formed angle that is a right angle or an obtuse angle.
[0038] (4. Assisting operation by the assisting apparatus 1)

Next, referring to FIGS. 2, 5, and 6, the standing-assistance operation of the assisting
apparatus 1 is described. The assisting apparatus 1 assists the care receiver M sitting
in a chair in the sitting posture as shown in FIG. 2, the starting posture of the
standing-assistance operation, in standing to a standing posture in which the buttocks
of the care receiver M is moved upward from the chair C, as shown in FIG. 6. In the
standing operation, the assisting apparatus 1 assumes a starting posture of the
standing-assistance operation as shown in FIG. 2, assumes the ready-to-stand state as
shown in FIG. 5, and then to a standing-completion state as shown in FIG. 6.

[0039] First, the caregiver moves the assisting apparatus 1 close to the care receiver M
in the sitting posture. At this time, as shown in FIG. 2, the caregiver operates the
assisting apparatus 1 so that the care receiver M in a sitting posture can board the
assisting apparatus 1. That is, the trunk support member 51 is positioned at the lower
side of the movable range in the vertical direction and the normal vector Na of the
trunk support member 51 in the side view is directed upward and rearward.

[0040] At this time, the caregiver adjusts the height of the elevator 31 according to the
height of the care receiver M. Next, the care receiver M puts both legs under the
body support section 5. Here, when the body support section 5 becomes obstructive,
the care receiver M or the caregiver raises the lower end of the body support section 5
by hand and allows the legs of the care receiver M to be easily inserted under the body
support section 5.

[0041] Next, the care receiver M places both feet on the contact mark 241 and brings
the lower legs in contact with the lower leg contact 25. Furthermore, the care
receiver M places his/her trunk on the support surface of the cushion 512 of the trunk
support member 51. That is, the upper body of the care receiver M is in a posture
tilted slightly forward in a state of being supported by the trunk support member 5.
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[0042] At the same time, the care receiver M inserts the underarm insertion portions
522a into his/her underarms. Here, the boarding orientation of the underarm insertion
portion 522a extends linearly rearward of the cushion 512 of the trunk support member
51. In particular, the boarding orientation of the underarm insertion portion 522a
extends in a substantially horizontal direction. Consequently, the care receiver M can
easily insert the underarm insertion portions 522a into his/her underarms. Therefore,
the care receiver M in the sitting posture can easily board the assisting apparatus 1.
[0043] The front end portions of the underarm insertion portions 522a are inserted into
the underarms of the care receiver M and the front surfaces of the shoulders are
brought in contact with the shoulder receiving portions 522b. At this time, the
caregiver finely adjusts the height of the elevator 31 with consideration of the posture
of the care receiver M. In this way, the assisting apparatus 1 is set to the starting state
of the standing-assistance operation. Next, the caregiver has the care receiver M grip
the first handle 43. The care receiver M at this time is in the starting posture of the
standing-assistance operation.

[0044] Next, the caregiver starts driving the assisting apparatus 1 based on the
standing-assistance program of the assisting apparatus 1. As a result, the elevation of
the elevator 31 and the forward-tilt of the pivot member 41 are performed in a
coordinated manner.

[0045] When the standing-assistance program is executed, the assisting apparatus 1
enters the ready-to-stand state shown in FIG. 5. The ready-to-stand state of the
assisting apparatus 1 is a state immediately before lifting the care receiver M in the
sitting posture from the chair C. That is, through the lowering of the elevator 31 and
forward-tilting of the pivot member 41, the assisting apparatus 1 is taken from the
starting posture of the standing-assistance operation shown in FIG. 2 to the
ready-to-stand state shown in FIG. 5. Here, when the assisting apparatus 1 is in the
ready-to-stand state, the buttocks of the care receiver M are in contact with the seat
surface of the chair C and the trunk is tilted forward and extended. This posture of
the care receiver M is referred to as a ready-to-stand posture.

[0046] While the assisting apparatus 1 shifts from the starting state of the
standing-assistance operation to the ready-to-stand state, the body support member 51

and the underarm support members 52, 52 also tilt forward due to the forward tilt of
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the pivot member 41. At this time, as shown in FIG. 5, the rear end (left end in FIG.
5) of the underarm insertion portion 522a rises upward with respect to the front end
(right end in FIG. 5). Consequently, in a state in which the care receiver M is in the
ready-to-stand posture, that is, before the buttocks of the care receiver M completely
separate from the seat surface of the chair C, the underarm insertion portions 522a are
provided to prevent the care receiver M from falling over rearward.

[0047] When the standing-assistance program is continued further, the elevator 31 is
raised and the pivot member 41 further tilts forward as shown in FIG. 6, whereby the
standing-assistance program ends. As a result, the care receiver M shifts from the
ready-to-stand posture to the standing posture. That is, the upper body of the care
receiver M in the standing posture tilts forward by a large amount and the position of
the buttocks of the care receiver M is positioned higher than the seat surface of the
chair C. The legs of the care receiver M are then almost completely extended.

[0048] In this way, after the care receiver M has boarded the assisting apparatus 1, by
tilting the trunk support member 51 forward, the care receiver M is shifted from a
standing-assistance operation starting posture of the sitting posture to a standing
posture via the ready-to-stand posture. With the forward tilt of the trunk support
member 51, the underarm insertion portion 522a goes into an orientation (i.e., a
standing-posture orientation) that extends upward and rearward from the trunk support
member 51. Consequently, as soon as the assisting apparatus 1 starts the
standing-assistance operation and moves toward the standing posture via the
ready-to-stand posture, the underarm insertion portion 522a supports the care receiver
M from below and behind, which prevents the care receiver M from falling rearward.
In this way, the assisting apparatus 1 is very safe when the care receiver M shifts to the
standing posture. In particular, the assisting apparatus 1 is very safe when the care
receiver M separates from the seat surface of the chair C, that is, when the care
receiver M shifts from the ready-to-stand posture to the standing posture.

[0049] Further, the operation of the sitting assistance of the assisting apparatus 1 is
performed by performing the standing-assistance operation in essentially the opposite
manner. That is, while the trunk support member 51 tilts rearward, the elevator 31
descends, causing the care receiver M to shift from the standing posture to the sitting

posture. The care receiver M in the sitting posture can then easily withdraw the
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underarm insertion portions 522a from his/her underarms.

[0050] (5. In the case of the large care receiver M)

Next, a case in which the care receiver M with a large physique boards the assisting
apparatus 1 is described with reference to FIGS. 7 and 8. Here, it is assumed that the
care receiver M with a large physique has a large chest width.

[0051] In this case, as shown in FIGS. 7 and 8, the caregiver or care receiver M pivots
the underarm arm 522 around the fulcrum 521a and moves the underarm insertion
portion 522a away from the side of the trunk support member 51. That is, the
separation distance between the left and right underarm insertion portions 522a is
increased and the trunk of the care receiver M having a large physical size can be
brought into contact with the cushion 512 of the trunk support member 51.

[0052] As shown in FIG. 8, in the case in which the underarm arm 522 is pivoted and
positioned at an angle different from the above-described case, the boarding orientation
of the underarm insertion portions 522a is extended in a substantially horizontal
direction in a similar manner as described above. Consequently, the care receiver M
can easily insert the underarm insertion portions 522a into his/her underarms.
Therefore, the care receiver M in the sitting posture can easily board the assisting
apparatus 1 without assistance from a caregiver.

[0053] (6. Effect of the Embodiment)

The assisting apparatus 1 according to the present embodiment is an assisting
apparatus that supports the upper body of the care receiver M and assists the care
receiver M in standing up. The assisting apparatus 1 includes the base 2, the elevator
31 provided on the base 2 in a vertically movable manner, the trunk support member
51 formed in a planar shape, being provided to the elevator 31 in a forward-rearward
tiltable manner, which supports the trunk of the care receiver M by coming into contact
with the front surface of the trunk, and the underarm support members 52, 52
supported by the trunk support member 51, that support the underarms of the care
receiver M.

[0054] The underarm support member 52 includes the underarm insertion portion 522a
to be inserted into the underarm of the care receiver M.  As shown in FIG. 2, when the
trunk support member 51 is positioned at the boarding position with respect to the care

receiver M in the sitting posture, the underarm insertion portion 522a is extended from
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the trunk support member 51 toward the rear of the care receiver M so as to be in the
boarding orientation. On the other hand, as shown in FIG. 6, when the trunk support
member 51 is tilted forward to shift the care receiver M to the standing posture, the
underarm insertion portion 522a is extended upward and rearward from the trunk
support member 51 toward the care receiver M so as to be in the standing-posture
orientation.

[0055] According to the assisting apparatus 1, when the trunk support member 51 is
positioned in a boarding position as shown in FIG. 2, the underarm insertion portion
522a is extended rearward so as to be in the boarding orientation. Consequently, the
care receiver M in the sitting posture can easily insert the underarm insertion portions
522a into his/her underarms when boarding on the assisting apparatus 1.
Consequently, the care receiver M in the sitting posture may comfortably board on the
assisting apparatus 1.

[0056] Further, after the care receiver M has boarded the assisting apparatus 1, the care
receiver M is shifted from the sitting posture to the standing posture by tilting the trunk
support member 51 forward. With the forward tilt of the trunk support member 51,
the underarm insertion portion 522a goes into an orientation (i.e. a standing-posture
orientation) that prevents the care receiver M from falling rearward. Consequently,
when shifting to the standing posture, the underarm insertion portion 522a supports the
care receiver M in the standing posture from below and behind and is, therefore, very
safe.

[0057] In particular, as shown in FIG. 5, when the care receiver M is shifted from the
standing-assistance operation starting posture of the sitting posture to the
ready-to-stand posture by tilting the trunk support member 51 forward, the underarm
insertion portion 522a becomes a standing-posture orientation that extends upward and
to the rear of the care receiver M from the trunk support member 51. Thereafter, as
shown in FIG. 6, when the care receiver M is shifted from the ready-to-stand posture to
the standing posture by further tilting the trunk support member 51 forward, the
underarm insertion portion 522a rises further.

[0058] Consequently, immediately before the buttocks of the care receiver M separate
from the seat surface of the chair C, the underarm insertion portion 522a supports the

care receiver M in the standing posture from below and behind. As a result, the
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assisting apparatus 1 is very safe when the care receiver M separates from the seat
surface of the chair C, that is, when the care receiver M shifts from the ready-to-stand
posture to the standing posture.

[0059] Further, the underarm support member 52 is provided at the front end of the
underarm insertion portion 5224, is located on the side of the trunk support member 51,
and further includes the shoulder receiving portion 522b for supporting the front of the
shoulder of the care receiver M. With the underarm support member 52 having the
underarm insertion portion 522a and the shoulder receiving portion 522b, the care
receiver M is supported in a stable manner at a position of the underarm insertion
portion 522a that is close to the shoulder receiving portion 522b. Consequently, the
care receiver M is supported at the front of the trunk by the trunk support member 51,
at the front of the shoulder by the shoulder receiving portions 522b of the underarm
support member 52, and at the underarms from below by the underarm insertion
portions 522a of the underarm support member 52. Hence, the care receiver M isin a
state of being supported stably in the assisting apparatus 1.

[0060] Further, the underarm support member 52 has an L shape of which one
extending portion is the underarm insertion portion 522a, and of which an other
extending portion is the shoulder receiving portion 522b. As a result, the care
receiver M can comfortably board the assisting apparatus 1 and the experience of being
on the assisting apparatus 1 becomes favorable.

[0061] Further, the underarm insertion portion 522a is longer than the shoulder
receiving portion 522b. As a result, in a state in which the care receiver M has
boarded the assisting apparatus 1, since the underarm insertion portion 522a is located
sufficiently behind the underarm of the care receiver M, falling rearward is unlikely
and a sense of security is provided to the care receiver M. On the other hand, since
the shoulder receiving portion 522b is relatively short, in a state in which the care
receiver M has boarded the assisting apparatus 1, the care receiver M does not feel
constricted by the shoulder receiving portion 522b.

[0062] Further, the underarm insertion portion 522a and the shoulder receiving portion
522b of the underarm support member 52 is formed by a rod-shaped member. In
particular, the underarm insertion portion 522a is formed from the rod-shaped member

into a linear shape, and the shoulder receiving portion 522b is also formed from the
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rod-shaped member into a linear shape. The underarm insertion portion 522a and the
shoulder receiving portion 522b are provided such that there is an angle therebetween .
That is, the underarm insertion portion 522a and the shoulder receiving portion 522b
are formed together from the rod-shaped member into a bent shape.

[0063] Thus, since the underarm insertion portion 522a is a linear rod member, the care
receiver M may have an impression such that the underarm insertion portions 522a are
easy to insert into the underarms. From this, the care receiver M may have a sense
such that the assisting apparatus 1 is comfortable to board. Furthermore, in a state in
which the care receiver M boards on the assisting apparatus 1, since the underarm
insertion portion 522a is a linear rod member, the care receiver M may obtain a sense
that the underarm insertion portions 522a are interposed in his/her underarms. That is,
the care receiver M can obtain a sense of security that he/she is being supported by the
underarm insertion portions 522a.

[0064] Furthermore, in a state in which the care receiver in the sitting posture boards
on the assisting apparatus, it is easy to move the arm back and forth since the underarm
insertion portion 522a is a linear rod member. That is, from the viewpoint of the care
receiver M, the experience of being on the assisting apparatus becomes favorable.
Even if the care receiver M moves his/her arm back and forth, the care receiver M can
easily maintain the state of interposing the underarm insertion portions 522a in his/her
underarms. From this, the care receiver M can have a favorable experience of being
on the assisting apparatus 1 and obtain a sense of security.

[0065] Further, the underarm insertion portions 522a are formed so as to extend toward
the rear of the care receiver M from the center in a vertical direction of the trunk
support member 51. That is, the trunk support member 51 supports the trunk of the
care receiver M, from the chest portion above the underarms to the abdomen portion
below the underarms. Thus, since the trunk of the care receiver M is supported by the
trunk support member 51 over a wide range, the sense of security of the care receiver
M is favorable.

[0066] Further, when the trunk support member 51 is positioned in the boarding
position with respect to the care receiver M in the sitting posture, the underarm
insertion portions 522a are in a boarding orientation in which they are extended

substantially in a horizontal direction. Thus, the care receiver M in the sitting posture
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can easily insert the underarm insertion portions 522a into his/her underarms.
Consequently, the care receiver M in the sitting posture may comfortably board on the
assisting apparatus 1.

[0067] Further, in the side view of the assisting apparatus 1, the angle 0 between the
rearward-directed direction vector Nb of the underarm insertion portion 522a and the
normal vector Na of the support surface of the trunk support member 51 is an acute
angle. When the trunk support member 51 is in the boarding position, the normal
vector Na is directed more upward than the rearward-directed direction vector Nb of
the underarm insertion portion 522a.

[0068] Consequently, it is possible to set the underarm insertion portion 522a in an
orientation that extends in the horizontal direction while the support surface of the
trunk support member 51 is tilted forward from the vertical direction. In a state in
which the trunk of the care receiver M is supported by the trunk support member 51,
the care receiver M can obtain a sense of stability due to the support surface of the
trunk support member 51 being tilted forward. At the same time, the rear end of the
underarm insertion portion 522a can be prevented from being disposed at a high
position. Consequently, the care receiver M in the sitting posture can easily insert the
underarm insertion portions 522a into his/her underarms. Thus, the assisting
apparatus 1 can achieve compatibility between giving a sense of stability with the
forward-tilted trunk support member 51 and facilitating boarding.

[0069] Further, the angle 6 of the rearward-directed direction vector Nb of the
underarm insertion portion 522a and the normal vector Na of the support surface of the
trunk support member 51 is preferably 10° to 50°, and more preferably 35° to 45°.
From this, the assisting apparatus 1 can reliably achieve compatibility between giving
a sense of stability with the forward-tilted trunk support member 51 and facilitating
boarding.

[0070] In particular, when the trunk support member 51 is in the boarding position, in
the side view of the assisting apparatus 1, with the normal vector Na of the trunk
support member 51 being 45° to 60° rearward with respect to the vertical direction of
the floor surface, the angle 6 between the direction vector Nb and the normal vector Na

is preferably 10° to 50°. From this, the care receiver M can easily get on the
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forward-tilted trunk support member 51 and obtain a sense of security that he/she is
being supported in a state in which the trunk is being supported by the trunk support
member 51 and the underarm insertion portions 522a become easy to insert into the
underarms.

[0071] Further, the underarm support member 52 is provided on the trunk support
member 51 in a rotatable manner around the fulcrum 521a provided further toward the
front of the care receiver M than the underarm insertion portion 522a. When the
trunk support member 51 is positioned in the boarding position and the underarm
support member 52 is rotated with respect to the trunk support member 51, the
underarm insertion portion 522a has a boarding orientation that extends from the trunk
support member 51 toward the rear of the care receiver M.

[0072] From this, when the care receiver M inserts the underarm insertion portion 522a
into the underarm, the underarm insertion portion 522a rotates around the fulcrum
521a provided at the front so as to match the position of the underarm of the care
receiver M. Consequently, the care receiver M can easily get into the assisting
apparatus 1 since the position of the underarm insertion portions 522a can be matched
with the physique of the care receiver M.  Furthermore, even if the underarm insertion
portion 522a is rotated about the fulcrum 521a, the underarm insertion portion 522a
extends rearward from the trunk support member 51. Consequently, irrespective of
the physique of the care receiver M, the care receiver M may easily board on the
assisting apparatus 1.

[0073] Further, when the trunk support member 51 is in the boarding position and the
underarm support member 52 is positioned at a different angle with respect to the trunk
support member 51, the underarm insertion portion 522a has a boarding orientation
that extends in a substantially horizontal direction. Thus, regardless of the physique
of the care receiver M, the care receiver M in the sitting posture can easily insert the
underarm insertion portions 522a into the underarms. Consequently, the care receiver

M in the sitting posture may comfortably board on the assisting apparatus 1.

DESCRIPTION OF SYMBOLS
[0074] 1. an assisting apparatus, 2: a base, 3: an elevator section, 4. a pivot portion, 5:

a trunk support member, 6: a control section, 31: an elevator, 32: an elevator driver, 41:
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pivot member, 42: pivot driver, 51: trunk support member, 52: underarm support
member, 511: support main body, 512: cushion, 521: support main body, 521a: fulcrum,
522: underarm arm, 522a: underarm insertion portion, 522b: shoulder receiving portion,
A: pivot axis, M: care receiver, Na: normal vector of the support surface of the cushion
of the trunk support member as viewed from the side, Nb: direction vector toward the
rear of the underarm insertion portion as viewed from the side, Nc: direction vector of
the shoulder receiving portion as viewed from the side, 6: angle formed between the
normal vector Na and the direction vector Nb, ¢: angle formed between the normal

vector Na and the direction vector Nc
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CLAIMS

1. An assisting apparatus that supports an upper body of a care receiver for
assisting a care receiver in standing up, comprising:

a base,

an elevator provided on the base in a vertically movable manner,

a trunk support member formed in a planar shape, being provided to the
elevator in a forward-rearward tiltable manner, which supports a trunk of the care
receiver by coming into contact with a front surface of the trunk, and

an underarm support member, being supported by the trunk support member,
which supports an underarm of the care receiver,

wherein the underarm support member includes an underarm insertion portion
to be inserted into the underarm of the care receiver,

wherein the underarm insertion portion is extended from the trunk support
member toward a rear of the care receiver so as to be in a boarding orientation when
the trunk support member is positioned at a boarding position with respect to the care
receiver in a sitting posture, and

wherein the underarm insertion portion is extended upward and rearward from
the trunk support member toward the care receiver so as to be in a standing-posture
orientation when the trunk support member is tilted forward to shift the care receiver to

a standing posture.

2. The assisting apparatus according to claim 1,

wherein the underarm support member is provided at a front end of the
underarm insertion portion, and is located on a side of the trunk support member, and
further includes a shoulder receiving portion for supporting a front of the shoulder of

the care receiver.

3. The assisting apparatus according to claim 2,
wherein the underarm support member has an L shape of which one extending

portion is the underarm insertion portion, and of which an other extending portion is
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the shoulder receiving portion.

4. The assisting apparatus according to claim 3,
wherein the underarm insertion portion is longer than the shoulder receiving

portion.

5. The assisting apparatus according to any one of claims 1 to 4,
wherein the underarm insertion portion extends toward a rear of the care

receiver from a center in a vertical direction of the trunk support member.

6. The assisting apparatus according to any one of claims 1 to 5,

wherein the underarm insertion portion is in a boarding orientation that is
extended substantially in a horizontal direction when the trunk support member is
positioned in the boarding position with respect to the care receiver in the sitting

posture.

7. The assisting apparatus according to any one of claims 1 to 6,

wherein, in a side view of the assisting apparatus, an angle between a
rearward-directed direction vector of the underarm insertion portion and a normal
vector of a support surface of the trunk support member is an acute angle, and when
the trunk support member is at the boarding position, the normal vector of the support
surface is directed more upward than the rearward-directed direction vector of the

underarm insertion portion.

8. The assisting apparatus according to claim 7,
wherein the angle formed between the rearward-directed direction vector of
the underarm insertion portion and the normal vector of the support surface is 10° to

50°.

9. The assisting apparatus according to any one of claims 1 to 8,

wherein the underarm support member is provided on the trunk support
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member in a pivotable manner around a fulcrum provided more forwardly from the
care receiver than the underarm insertion portion, and

wherein the underarm insertion portion has a boarding orientation that extends
from the trunk support member toward a rear of the care receiver when the trunk
support member is positioned in the boarding position and the underarm support

member is rotated with respect to the trunk support member.

10. The assisting apparatus according to claim 9,

wherein the underarm insertion portion has the boarding orientation that
extends in a substantially horizontal direction when the trunk support member is in the
boarding position and the underarm support member is positioned at a different angle

with respect to the trunk support member.



