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DESCRIPTION

Technical Field of the invention

[0001] The present invention is related to a robot. More specifically, the present invention is
mainly related to a robot which is able to reduce burden of caregivers at a time of transferring
care receivers.

Background art

[0002] Up to now, life support for aged persons and physically handicapped persons
(hereinafter, referred to as care receivers) is carried out by caregivers such as care helpers. In
the life support for care receivers by caregivers such as care helpers, the care receivers are
transferred to wheelchairs from beds or to beds from wheelchairs to go to a restroom or to
take a bath.

[0003] Since such transfer is usually carried out by one caregiver such as care helper alone,
the caregiver is resultantly loaded heavy burden. Therefore, most of caregivers such as care
helpers suffer from lower back pain. As a result, such lower back pain has been one of the
occupational disorders.

[0004] For this reason, the care receiver is transferred by two caregivers now. However, due to
rapid greying population of Japan, it becomes difficult to get enough caregivers such as care
helpers. Accordingly, the persons related to the care business, it is anticipated that a care-
robot to reduce number of caregivers such as care helpers at the time of transferring care
receivers.

[0005] The patent document No.1 discloses a carrier used in care. However, the carrier has a
complex construction, so that the carrier cannot handle easily.

Prior document

Patent document

[0006] Patent document No.1: Japanese Laid-open patent publication 2002-136549 Patent
document No.2: WO 2004/026213 A1 Patent document No.3: JP 2011-172898 A

[0007] WO 2004/026213 A1 relates to a transporting device for a patient. JP 2011-172898 A
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relates to a nursing care lift for safely moving a care receiver from a bed.

Summary of the invention

Problem to be solved by the invention

[0008] Considering the problem of the prior art, the purpose of the present invention is to
provide a robot which is operated easily and is able to transfer a care receiver by one
caregiver alone.

Means to solve the problem

[0009] The robot of the present invention comprises a movable block, a rising & falling block
arranged on the movable block, a tilting block set to the rising & falling block, an operating
block arranged on the tilting block and a pair of arms; wherein the tilting block has a main tilting
part and an auxiliary tilting part arranged on the main tilting part; and the auxiliary tilting part
has auxiliary tilting elements, holding the arms, rotatably set at the both ends of a main tilting
element of the main tilting part respectively.

[0010] In the robot of the present invention, it is preferable that the main tilting part has a
planetary gear mechanism including a sun gear and a pair of planetary gears arranged
symmetrically to the sun gear; wherein the sun gear is supported by the top of the central
rising & falling shaft of the rising & falling block and the main tilting element of the main tilting
part in condition that the sun gear is unable to be rotated; one of the planetary gears is
supported by the top of the one-side rising & falling shaft, which is set at one side of the central
rising & falling shaft tiltably set on the base and at one side of the main tilting element of the
main tilting part, in condition that the planetary gear is able to be rotated; and the other of the
planetary gears is supported by the top of the other-side rising & falling shaft, which is set at
the other side of the central rising & falling shaft tiltably set on the base and at the other side of
the main tilting element of the main tilting part, in condition that the planetary gear is able to be
rotated.

[0011] Also, in the robot of the present invention, it is preferable that the rising & falling block
has a pair of rising & falling shafts; wherein the main tilting element is tilted by the rising &
falling shafts.

[0012] Also, in the robot of the present invention, the auxiliary tilting element of the auxiliary
tilting part is tilted by the rotating force of the planetary gear through a force transmitting
mechanism arranged in the main tilting element.



DK/EP 3058921 T3

[0013] Also, in the robot of the present invention, the auxiliary tilting element is rotated in the
same direction as the tilting direction of the main tilting element.

[0014] Also, in the robot of the present invention, it is preferable that the arm is solid or hollow
cylinder.

[0015] Also, in the robot of the present invention, it is preferable that the arm is supported by
the auxiliary tilting element in condition that the arm is able to be moved forward and
backward.

[0016] Also, in the robot of the present invention, it is preferable that the auxiliary tilting
element has a locking mechanism which locks the arm at a prescribed position.

[0017] Also, in the robot of the present invention, it is preferable that the robot is covered with
a decorative cover.

[0018] Also, in the robot of the present invention, it is preferable that the operating block has
operating levers, an operating panel, and a control device; wherein the operating levers have
actuating command means generating actuating command for the rising & falling block.

[0019] Also, in the robot of the present invention, it is preferable that the operating panel has a
head position indicating means indicating position of a head, and a head position indicating
display displaying position of the head in response to an indicating signal from the head
position indicating means.

[0020] Also, in the robot of the present invention, it is preferable that the control device has a
signal input block, an input signal managing block, an arithmetic processing block, a driving
command generation block and a signal output block; wherein the arithmetic processing block
has a tilting processing section which has tilting command generation means and a limit
processing means.

[0021] Also, in the robot of the present invention, it is preferable that the input signal managing
block has a polarity discriminating means discriminating the polarity of the actuating command,
a comparing means comparing the amplitude of the actuating command and a head position
discriminating means discriminating head position based on a signal from the head position
indicating means.

[0022] Also, in the robot of the present invention, it is preferable that the comparing means
selects a smaller absolute value of the input signal.

[0023] Also, in the robot of the present invention, it is preferable that the limit processing
means calculates the tilting angle based on the acceleration.

Effect of the invention
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[0024] The present invention is comprised as described above, so that one caregiver is able to
move a care receiver from bed alone.

Brief description of drawings

[0025]
Fig. 1 is a functional block diagram of one embodiment of the present invention.

Fi

g. 2 is a schematic drawing of the robot.

Fi

g. 3 is a schematic drawing showing the tilting block is tilted.

Fi

g. 4 is a perspective view of the robot.

Fi

g. 5 is a front view of the robot.
Fig. 6 is a plan view of the robot.
Fig. 7 is a side view of the robot.

Fi

g. 8 is a schematic drawing of the main part of the tilting block of the robot.

Fi

g. 9 is a schematic drawing of a custom care sheet.
Fig. 10 is an isometric view of the robot covered by a decorative cover.

Fig. 11 is a functional block diagram of the operating block of one embodiment of the robot of
the present invention.

Fig. 12 is a schematic plan view of the operating panel of the operating block.
Fig. 13 is a block diagram of the control device of the operating block.

Fig. 14 is a circuit diagram of the operating block.

Fig. 15 is a block diagram of the input signal managing block.

Fig. 16 is a block diagram of the arithmetic processing block.

Embodiments carrying-out the invention

[0026] Hereinafter referring to the attached drawings, the present invention is described on the
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basis of embodiments. However, the present invention is not limited to the embodiments.

[0027] Fig. 1 shows a functional block diagram of a robot R, Fig. 2 shows a schematic drawing
of the robot R, and Fig. 3 shows a tilting block in condition that the tilting block is tilted.
Hereinafter, the right-side and the left-side mean the right-side and the left-side of the robot in
case of viewing the robot R from the rear thereof respectively.

[0028] As shown in Fig. 1, the robot R comprises a movable block M1, a rising & falling block
M2 arranged on the movable block M1, a tilting block M3 set to the rising & falling block M2,
and an operating block M4 arranged on the tilting block M3 as main components.

[0029] More concretely, as shown in Fig. 2 and Fig. 3, the robot R has a base 100, movably
constructed, composing the movable block M1, and a rising & falling shaft 3, arranged on the
base 100 and composing the rising & falling block M2, tilting the tilting block M3 and rising and
falling the tilting block M3. Also, the base 100 is equipped with a battery B. The battery B
supplies the operating block M4, the rising & falling block M2, and the tilting block M3 with
electric power.

[0030] The rising & falling shaft 3 includes a central rising & falling shaft 3C arranged at the
center of the base 100, a right-side rising & falling shaft 3R near-by arranged at the right-side
of the central rising & falling shaft 3C, and a left-side rising & falling shaft 3L near-by arranged
at the left-side of the central rising & falling shaft 3C. Herein, the right-side rising & falling shaft
3R and the left-side rising & falling shaft 3L are driving shaft, and the central rising & falling
shaft 3C is driven shaft driven by the right-side rising & falling shaft 3R and the left-side rising &
falling shaft 3L. Also, the driving shafts are screw shafts so that the shafts are able to hold their
position when the shafts are stopped, and the shafts have internal sensors (not shown) at the
upper limit and the lower limit thereof so that the shafts are automatically stopped at the upper
limit and the lower limit thereof respectively.

[0031] Tilting of the tilting block M3 is carried out by tilting a tilting element 2 of the tilting block
M3 with a tilting mechanism composed of a planetary gear unit 4, as a central component,
comprising a sun gear arranged at the top of the central rising & falling shaft 3C, a right-side
planetary gear arranged at the top of the right-side rising & falling shaft 3R and a left-side
planetary gear arranged at the top of the left-side rising & falling shaft 3L

[0032] Rising and falling of the tilting block M3 is carried out by rising and falling the tilting
element 2 of the tilting block M3 with rising and falling the right-side rising & falling shaft 3R and
the left-side rising & falling shaft 3L synchronously. Detail of the planetary gear unit 4 is
described later.

[0033] In this embodiment, the movement range of the tilting block M3 by the rising & falling
shaft 3 is restricted in the range of 750 mm to 1150 mm, and tilting angle of the head-side of
the tilting block M3 is restricted in the range of +45 degrees to O degrees. However, the
movement range and the tilting angle are not limited to the above-described range. For
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example, the tilting angle is able to be freely selected not to exceed +90 degrees.

[0034] Hereinafter, referring additionally to Fig. 4 to Fig. 8, a mechanical construction of the
robot R of the embodiment is described in detail.

[0035] The robot R includes the base 100 movably constructed, the rising & falling block M2
arranged on the base 100, and the tilting block M3 set to the rising & falling block M2. The
tilting element 2 of the tilting block M3 is equipped with a pair of arm elements 20, 20 at the
both ends thereof. Namely, the right-side end thereof is equipped with a right-side arm element
21, and the left-side end thereof is equipped with a left-side arm element 22.

[0036] The base 100 includes a carrying block 110 arranged on the center of the base 100,
and moving mechanisms 160 set at the both sides of the carrying block 110. The carrying
block 110 includes a carrying element 120 arranged at the center of the carrying block 110,
and a horizontal support element 130 supporting the carrying element 120 elongated right and
left directions.

[0037] The carrying block 110, more concretely, the carrying element 120 is equipped with the
rising & falling block M2 and so on.

[0038] The moving mechanism 160 includes a front moving mechanism 170, a middle moving
mechanism 180 and a rear moving mechanism 190. The front moving mechanism 170
includes front wheels 171 and front wheel support elements 172. The front wheel support
element 172 is set to the front end of a front wheel support element holding element 175
including a front horizontal part 173 and a rear upslope part 174. More concretely, the front
wheel support element 172 is set to the front end of the front horizontal part 173.

[0039] The middle moving mechanism 180 includes middle wheels 181 and middle wheel
support elements 182. The rear moving mechanism 190 includes rear wheels 191 and rear
wheel support elements 192.

[0040] The front wheel support element holding elements 175, the middle wheel support
elements 182 and the rear wheel support elements 192 are connected to the horizontal
support element 130 by suitable means respectively. Herein, the diameter of the front wheel
171 and the diameter of the middle wheel 181 are smaller than that of the rear wheel 191, and
the diameter of the front wheel 171 is smaller than that of the middle wheel 181.

[0041] The diameter of the front wheel 171 is small, and the front wheel support element
holding element 175 has the above-described construction, so that the front moving
mechanism 170 is able to get under a bed.

[0042] The tilting block M3 comprises the tilting element 2, including a main tilting part 30
having a main tilting element 31, and an auxiliary tilting part 40. The main tilting part 30 is
constructed by the planetary gear unit 4 as a central component. The planetary gear unit 4
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includes the non-movable sun gear 5, and the right-side planetary gear 6R and the left-side
planetary gear 6L symmetrically arranged to the sun gear 5. The auxiliary tilting part 40
includes a right-side auxiliary tilting section 41 having a right-side timing belt mechanism 42
driven by the right-side planetary gear 6R, and a left-side auxiliary tilting section 45 having a
left-side timing belt mechanism 46 driven by the left-side planetary gear 6L.

[0043] As shown in Fig. 8, the sun gear 5 is set to the top-front of the central rising & falling
shaft 3C stood on the center of the base 100. More concretely, a rear shaft 5a of the sun gear
5 projected backward is set to a bearing (not shown) arranged to the central rising & falling
shaft 3C. On the other hand, a front shaft 5b of the sun gear 5 projected forward is fixed to the
main tilting element 31, thereby the main tilting element 31 is able to be tilted around the front
shaft 5b as tilting center.

[0044] The central rising & falling shaft 3C has a connecting element connecting to the
carrying element 120 at the bottom thereof, and has a connecting part connecting to the rear
shaft 5a of the sun gear 5 set to the main tilting part 30 at the top thereof as described above.
It is preferable that the central rising & falling shaft 3C is hollow in view of light-weight of the
robot R. Herein, a reinforcing rib 3Ca is provided to the front-bottom of the central rising &
falling shaft 3C in order to prevent the central rising & falling shaft 3C from bending forward
when the central rising & falling shaft 3C is loaded.

[0045] As shown in Fig. 8, the right-side planetary gear 6R is set to the top of the right-side
rising & falling shaft 3R stood at the right-side of the central rising & falling shaft 3C stood on
the base 100. More concretely, a rear shaft 6Ra of the right-side planetary gear 6R projected
backward is rotatably set to the top of the right-side rising & falling shaft 3R. On the other hand,
the bottom of the front shaft 6Rb of the right-side planetary gear 6R projected forward is
rotatably set to the main tilting element 31. Also, the top of the front shaft 6Rb is connected to
a driving pulley 43 of the right-side timing belt mechanism 42 so as to be rotated integrally with
the driving pulley 43. The right-side rising & falling shaft 3R is, for example, an electric cylinder
including a right-side rising & falling body 3Ra, and a right-side actuator 3Rb rising and falling
the right-side rising & falling shaft 3R. Bottom of an outer casing of the right-side rising & falling
body 3Ra is tiltably connected to a connecting part 121 arranged on the carrying element 120.
For example, the bottom of the outer casing of the right-side rising & falling body 3Ra is
connected by pin-joint. Also, the right-side actuator 3Rb rising and falling the right-side rising &
falling shaft 3R is connected to the right-side rising & falling body 3Ra so as for the right-side
rising & falling body 3Ra is to be tilted.

[0046] As shown in Fig. 8, the left-side planetary gear 6L is set to the top of the left-side rising
& falling shaft 3L stood at the left-side of the central rising & falling shaft 3C stood on the base
100. More concretely, a rear shaft 6La of the left-side planetary gear 6L projected backward is
rotatably set to the top of the left-side riding & falling shaft 3L. On the other hand, the bottom of
the front shaft 6Lb of the left-side planetary gear projected forward is rotatably set to the main
tilting element 31. Also, the top of the front shaft 6Lb is connected to a driving pulley 47 of the
left-side timing belt mechanism 46 so as to be rotated integrally with the driving pulley 47.
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[0047] The left-side rising & falling shaft 3L, similar to the right-side rising & falling shaft 3R,
includes a left-side rising & falling body 3La, and a left-side actuator 3Lb rising and falling the
left-side rising & falling shaft 3L. Bottom of an outer casing of the left-side rising & falling body
3La is tiltably connected to a connecting part 121 arranged on the carrying element 120. For
example, the bottom of the outer casing of the left-side rising & falling body 3La is connected
by pin-joint. Also, the left-side actuator 3Lb rising & falling the left-side rising & falling shaft 3L is
connected to the left-side rising & falling body 3La so as for the left-side rising & falling body
3La is to be rotated.

[0048] As is described above, since the central rising & falling shaft 3C has not an actuator,
rising and falling of the central rising & falling shaft 3C is carried out by synchronously rising
and falling both of the right-side rising & falling shaft 3R and the left-side rising & falling shaft
3L.

[0049] The main tilting element 31 is a rectangular box 32, and houses the right-side timing
belt mechanism 42 right-side thereof and the left-side timing belt mechanism 46 left-side
thereof. As is described above, sun gear 5, the front shaft 6Rb of the right-side planetary gear
6R and the front shaft 6Lb of the left-side planetary gear 6L are connected to the rear face 32a
of the box 32. The right-end of the box 32 is equipped with a right-side auxiliary tilting element
44 of the right-side auxiliary tilting section 41 and the left-end of the box 32 is equipped with a
left-side auxiliary tilting element 48 of the left-side auxiliary tilting section 45.

[0050] Since the right-side auxiliary tilting element 44 and the left-side auxiliary tilting element
48 have the same construction except that they are bilateral symmetry, herein, the right-side
auxiliary tilting element 44 is described and the description of the left-side auxiliary tilting
element 48 is omitted.

[0051] The right-side auxiliary tilting element 44 includes a driven pulley 43b driven by the
driving pulley 43 through the timing belt 43a, a rear connecting piece 44a and a front
connecting piece 44b connected to the rear shaft and the front shaft of the driven pulley 43b
respectively, and a right-arm holding part 44c supported by the rear connecting piece 44a and
the front connecting piece 44b. Herein, the rear connecting piece 44a and the front connecting
piece 44b are connected to the rear shaft and the front shaft of the driven pulley 43b so that
the rear connecting piece 44a and the front connecting piece 44b are rotated together with the
driven pulley 43b. Also, the front shaft and the rear shaft of the driven pulley 43b are rotatably
supported by the end of the front part 32b and the end of the rear face 32a of the box 32
respectively. For example, the front shaft and the rear shaft of the driven pulley 43b are
rotatably supported through bearings. It is preferable that the timing belt 43a is provided with a
tension adjuster in order to prevent the timing belt 43a from loosing. It is preferable that any
known structure is able to be adopted as the tension adjuster. Namely, there is no limitation to
the construction of the tension adjuster.

[0052] The right-arm holding part 44c has a through-hole formed back and forth direction for
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the right-side arm element 21 to be inserted.

[0053] The right-side arm element 21 is a hollow cylinder of which length is adjusted so that
the right-side arm element 21 is projected forward from the robot R at prescribed distance, and
a brim is formed at the rear end thereof to prevent the right-side arm element 21 from slipping
off. Also, the left-side arm element 22 has similar construction and is formed a brim at the rear
end thereof.

[0054] Such construction is acceptable for the right-side arm element 21 and the left-side arm
element 22. However, as shown in the drawings, it is preferable that the right-side arm element
21 is inserted so as to be moved freely backward and forward and that stopping groove 21a is
ring-likely formed about midway thereof. The right-arm holding part 44c of the right-side
auxiliary tilting element 44 is provided with a locking piece of a locking mechanism, for
example, a latch locking mechanism F to be entered into the groove 21a so that the right-side
arm element 21 is locked. The right-side arm element 21 and the left-side arm element 22 are
constructed as such, it becomes easy for the right-side arm element 21 and the left-side arm
element 22 are inserted into holding parts 61 of a custom care sheet 60 described later.

[0055] Since the tilting block M3 is constructed as such, for example, the right-side of the main
tilting part 30 is tilted up by synchronously raising the right-side rising & falling shaft 3R and
falling the left-side rising & falling shaft 3L. Namely, the main tilting element 31 is inclined right-
side up. In this case, since the right-side planetary gear 6R and the left-side planetary gear 6L
are rotated, and the right-side planetary gear 6R and the left-side planetary gear 6L are held
by the rear face 32a of the box 32 composing the main tilting element 31, the right-side
planetary gear 6R and the left-side planetary gear 6L are rotated in the same direction. As a
result, the right-side auxiliary tilting element 44 of the right-side auxiliary tilting section 41 is
raised and the left-side auxiliary tilting element 48 of the left-side auxiliary tilting section 45 is
lowered (refer to Fig.3). Namely, inclination of the custom care sheet 60 described below held
by the right-side arm element 21 and the left-side arm element 22 makes large despite the
small inclination of the main tilting part 30.

[0056] Fig.9 shows one example of the custom care sheet 60.

[0057] As shown in Fig.9, the custom care sheet 60 has cylindrical holding parts 61 at both
end thereof. The right-side arm element 21 of the robot R is inserted into one of the holding
part 61 and the left-side arm element 22 of the robot R is inserted into the other of the holding
part 61.

[0058] The holding part 61 comprises a base layer 62, a cushion layer 63 made of cushioned
material arranged outside of the base layer 62 and a surface layer 64 made of synthetic resin

sheet.

[0059] Fig. 10 shows the robot R is covered with a decorative cover.
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[0060] The decorative cover C includes a base cover C1 covering the base 100, a body cover
C2 covering the central rising & falling shaft 3C, the right-side rising & falling shaft 3R and the
left-side rising & falling shaft 3L, a main tilting element cover C3 covering the main tilting
element 31, a right-side auxiliary tilting section cover C4 covering the right-side auxiliary tilting
section 41, and a left-side auxiliary tilting section cover C6 covering the left-side auxiliary tilting
section 45.

[0061] According to the robot R constructed as such, the right-side arm element 21 is inserted
into one of the holding parts 61 and the left-side arm element 22 is inserted into the other of
the holding parts 61 of the custom care sheet 60 on which a care receiver is laid, and then the
robot R is moved backward in condition that the care receiver is raised above the bed by
raising the right-side rising & falling shaft 3R and the left-side rising & falling shaft 3L
synchronously. Thereafter, the main tilting element 31 is tilted so as for the head of the care
receiver is moved upward, and then the care receiver is transferred to a wheelchair by the
caregiver keeping such posture. Namely, the care receiver is able to be transferred to a
wheelchair by one caregiver alone.

[0062] Next the operating block M4 is described in detail.

[0063] As shown in Fig. 11, the operating block M4 includes an operating levers 7, an
operating panel 70, and a control device 200.

[0064] The operating lever 7 has an actuating command knob (actuating command means
generating actuating command) 8 at the front end thereof which generates actuating command
for rising & falling shafts 3.

[0065] More concretely, the operating levers 7 includes a right-side lever 7R set at the right-
side of the tilting block M3, and a left-side lever 7L set at the left-side of the tilting block M3.
The front end of the right-side lever 7R is provided with an actuating command knob 8
generating actuating command, i.e. a right-side knob 8R, and the front end of the left-side
lever 7L is provided with an actuating command knob 8 for actuating command means
generating actuating command, i.e. a left-side knob 8L (refer to Fig.4 to Fig.7). The right-side
knob 8R and the left-side knob 8L generate input signals for a signal input block 210 of the
control device 200.

[0066] Herein, one example of the input signals generated by the right-side knob 8R and the
left-side knob 8L is roughly described.

[0067] When the right-side knob 8R and the left-side knob 8L are turned opposite you
(upward) simultaneously, raising commands for the right-side rising & falling shaft 3R and the
left-side rising & falling shaft 3L in proportion to revolution quantity. Namely, raising commands
to increase raising speed for the right-side rising & falling shaft 3R and the left-side rising &
falling shaft 3L are generated as increase of revolution quantity. To the contrary, when the
right-side knob 8R and the left-side knob 8L are turned toward you (downward) simultaneously,
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falling commands for the right-side rising & falling shaft 3R and the left-side rising & falling shaft
3L in proportion to revolution quantity. Namely, faling commands to increase falling speed for
the right-side rising & falling shaft 3R and the left-side rising & falling shaft 3L are generated as
increase of revolution quantity. Stopping raising or falling, the right-side knob 8R and the left-
side knob 8L are turned to the zero points respectively. Herein, turning to the zero points are
automatically made by springs arranged inside of the knobs.

[0068] It is described later for a case in which there is difference between the revolution
quantity of the right-side knob 8R and the revolution quantity of the left-side knob 8L. In a
condition that the head of a care receiver is positioned the right-side, the right-side knob 8R is
turned opposite you (upward), while the left-side knob 8L is turned toward you (downward),
and then a raising command for the right-side rising & falling shaft 3R is generated in
proportion to revolution quantity, while a falling command for the left-side rising & falling shaft
3L is generated in proportion to revolution quantity. In an opposite case, the reverse
commands are generated. Stopping tilting, the right-side knob 8R and the left-side knob 8L are
turned to the zero points respectively.

[0069] It is described later for a case in which there is difference between the absolute value of
the revolution quantity of the right-side knob 8R and the absolute value of the revolution
quantity of the left-side knob 8L.

[0070] As shown in Fig. 12, the operating panel 70 includes a head position indicating switches
(head position indicating means) 71 indicating position of a head, head position indicating
lamps (head position indicating displays) 72 displaying position of the head in response to an
indicating signal from the head position indicating switch (the head position indicating means)
71, an emergency stop switch 73. The head position indicating switches 71 include a right-side
indicating switch 71R indicating that the head is positioned at the right-side, and a left-side
indicating switch 71L indicating that the head is positioned at the left-side. The head position
indicating lamps 72 include a right-side indicating lamp 72R indicating that the head is
positioned at the right-side, and a left-side lamp 72L indicating that the head is positioned at
the left-side. Herein, the head position indicating switches 71, namely the right-side indicating
switch 71R and the left-side indicating switch 71L generate input signals for the signal input
block 210 of the control device 200.

[0071] Herein, a circuit of the right-side indicating switch 71R and left-side indicating switch
71L is made so that the other is turned off when one of them is turned on.

[0072] As shown in Fig. 13, the control device 200 is provided with the signal input block 210,
an input signal managing block 220, a memory block 230, an arithmetic processing block 240,
an electric current command generating block 250, and a signal output block 260 as main
components. The control device 200 constructed as such is composed of a microcomputer
installed programs performing functions described later. A circuit of the control device 200 is
shown in Fig.14.
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[0073] Signals from the actuating command knobs (the actuating command means) 8
generating actuating commands for rising & falling shafts 3 set to the robot R, the switches 71,
and the acceleration sensor (acceleration detecting means) are inputted into the signal input
block 210, and then inputted signals are outputted to the input signal managing block 220
and/or the memory block 230.

[0074] Herein, the acceleration sensor is a three dimensional sensor. However, the
acceleration sensor is not limited to the three dimensional sensor, any sensor which calculates
at least tilt angle of the tilting block M3 based on acceleration thereof is acceptable. The three
dimensional sensor, not shown in the drawings, is set on the center of the top of the main tilting
element 31.

[0075] The input signal managing block 220 manages input signals inputted from the signal
input block 210 and outputs the signals to the arithmetic processing block 240. As shown in
Fig.15, the input signal managing block 220 has polarity discriminating means 222
discriminating the polarity of the actuating command, and comparing means 224 comparing
the amplitude of the absolute value of the actuating command and deciding the actuating
command output to the arithmetic processing block 240, and head position discriminating
means 226 discriminating head position.

[0076] The polarity discriminating means 222 discriminates the polarity of the actuating
commands from the right-side knob 8R and the left-side knob 8L, and decides raising or falling
of the right-side rising & falling shaft 3R and the left-side rising & falling shaft 3L, thereafter the
polarity discriminating means 222 outputs the decision to the arithmetic processing block 240.

[0077] For example, when both of the polarity of the actuating commands from the right-side
knob 8R and the left-side knob 8L are plus, the polarity discriminating means 222 outputs
raising commands for the right-side rising & falling shaft 3R and the left-side rising & falling
shaft 3L. To the contrary, when both of the polarity of the actuating commands from the right-
side knob 8R and the left-side knob 8L are minus, the polarity discriminating means 222
outputs falling commands for the right-side rising & falling shaft 3R and the left-side rising &
falling shaft 3L.

[0078] When the polarity of the actuating command from the right-side knob 8R is plus and the
polarity of the actuating command from the left-side knob 8L is minus, the polarity
discriminating means 222 outputs a raising command for the right-side rising & falling shaft 3R,
while the polarity discriminating means 222 outputs a falling command for the left-side rising &
falling shaft 3L. To the contrary, when the polarity of the actuating command from the right-side
knob 8R is minus and the polarity of the actuating command from the left-side knob 8L is plus,
the polarity discriminating means 222 outputs a falling command for the right-side rising &
falling shaft 3R, while the polarity discriminating means 222 outputs a raising command for the
left-side rising & falling shaft 3L.

[0079] The comparing means 224 compares the amplitude of absolute value of the actuating
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command from the right-side knob 8R and the amplitude of absolute value of the actuating
command from the left-side knob 8L, and then outputs the small one as the actuating
command (the decided actuating command). Therefore, when either the actuating command
from the right-side knob 8R or the actuating command from the left-side knob 8L is not
inputted, rising & falling or tilting are not carried out because the decided actuating command
becomes zero. As a result, the operation is carried out safely.

[0080] The head position discriminating means 226 discriminates that the head position is the
right-side or the left-side based on a signal from the head position indicating switch 71, and
then the decision is outputted to the arithmetic processing block 240. Namely, the head
position discriminating means 226 outputs a command indicating the head is the right-side
based on the signal from the right-side indicating switch 71R to the arithmetic processing block
240, and the head position discriminating means 226 outputs a command indicating the head
is left-side based on the signal from the left-side indicating switch 71L to the arithmetic
processing block 240.

[0081] The memory block 230 stores signals from the signal input block 210 and date for
range of movement of the tilting block M3.

[0082] The arithmetic processing block 240 processes based on signals inputted from the
input signal managing block 220 and data stored in the memory block 230, thereafter the
arithmetic processing block 240 outputs the result to the electric current command generating
block 250, for example, as command for speed.

[0083] Hereinafter, additionally referring to Fig. 16, the arithmetic processing block 240 is
described in detail.

[0084] The arithmetic processing block 240 includes a tilting processing section 242. The
arithmetic processing block 240 outputs the processed raising or falling speed to the electric
current command generating block 250, for example, as command for speed. The tilting
processing section 242 having tilting speed command generating means (titing command
generating means) 244 and limit processing means 245 processes the following arithmetic
processing:

A head raising processing case when the head is positioned at the right-side:

The tilting speed command generating means 244 generates speed commands corresponding
to the decided actuating commands for the right-side rising & falling shaft 3R (raising) and the
left-side rising & falling shaft 3L (falling) when the tilting speed command generating means
244 discriminates the polarity of the actuating command from the right-side knob 8R is plus,
and the polarity of the actuating command from the left-side knob 8L is minus, namely, when a
raising command is generated for the rising & falling shaft 3 positioned at the head-side.

[0085] The limit processing means 245 performs limiting processing for the speed command
signal generated by the tilting speed command generating means 244 as follows:
First, calculates increased angle by processing the signal from the acceleration sensor. Next,
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discriminates as to whether the calculated angle is within the permissible range or not. Limit
processing is made for the speed command signal when the calculated angle exceeds the
permissible range. Namely, cuts the upper part of the speed command signal so as for the
tilting angle not to exceed the permissible range. However, tilting is stopped when the right-
side rising & falling shaft 3R is raised to the upper limit in spite of the tilting angle being within
the permissible range.

[0086] When the head is positioned at the left-side, the reverse processing is made.

[0087] A head falling processing case when the head is positioned at the right-side:

The tilting speed command generating means 244 generates speed commands corresponding
to the decided actuating commands for the right-side rising & falling shaft 3R (falling) and the
left-side rising & falling shaft 3L (raising) when the tilting speed command generating means
244 discriminates the polarity of the actuating command from the right-side knob 8R is minus,
and the polarity of the actuating command from the left-side knob 8L is plus, namely, when a
falling command is generated for the rising & falling shaft 3 positioned at the head-side.

[0088] The limit processing means 245 performs limiting processing for the speed command
signal generated by the tilting speed command generating means 244 as follows:
First, calculates decreased angle by processing a signal from the acceleration sensor.

[0089] Next, discriminates as to whether the calculated angle is within the permissible range or
not. Limit processing is made for the speed command signal when the calculated angle
exceeds the permissible range. Namely, cuts the upper part of the speed command signal so
as for the tilting angle not to exceed the permissible range.

[0090] However, tilting is stopped when the right-side rising & falling shaft 3R is fallen to the
lower limit in spite of the tilting angle being within the permissible range.

[0091] When the head is positioned at the left-side, the reverse processing is made.

[0092] The electric current command generating block 250 generates electric current
commands for the right-side rising & falling shaft 3R and the left-side rising & falling shaft 3L
based on the speed command signals from the arithmetic processing block 240, and then
outputs them to the signal output block 260. Herein, generation of the electric current
commands are made by known method using the necessary data for generation of electric
current commands stored in the memory block 230.

[0093] According to the present embodiment, since the tilting block M3 is tilted by simple
handling of only turning the right-side knob 8R set at the front end of the right-side operating
lever 7R and the left-side knob 8L set at the front end of the left-side operating lever 7L,
caregivers are not required to lift up care receivers from beds and the burden of caregivers are
lightened. For example, the lower back pain so-called the occupational disorder is got rid of.
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[0094] The present invention is described referring to the specific embodiment, however, the
scope of the present invention is not limited to the specific embodiment, and numerous
variants are possible.

[0095] For example, the auxiliary tilting elements 44, 48 are tilted by the timing belt mechanism
42, 46. The auxiliary tilting elements 44, 48 may be tilted by a chain mechanism.

[0096] Also, the actuating command means for the rising & falling shaft 3 are not limited to the
embodiment, and numerous variants are possible. For example, the actuating command
means for the rising & falling shaft 3 are not limited to the knob 8R arranged at the front end of
the right-side lever 7R, and the knob 8L arranged at the front end of the left-side lever 7L, and
any type of signal input means is acceptable. Also, any suitable setting position of the signal
input means is acceptable. It is possible for a force sensor to be joined the signal input means.

Industrial applicability

[0097] The present invention is applicable for use in the care business and the robot industry.

Symbol
[0098]
R

Robot
M1

Movable block
M2

Rising & falling block
M3

Tilting block
M4

Operating block
B

Battery
C

Decorative cover
F

Latch locking mechanism
2

Tilting element
3

Rising & falling shaft



3C

3Ca

3R

3Ra

3Rb

3L

3La

3Lb

5a

5b

6R

6Ra

6Rb

6L

6La

6Lb

7R

7L

Central rising & falling shaft

Reinforcing rib

Right-side rising & falling shaft

Right-side rising & falling body

Right-side actuator

Left-side rising & falling shaft

Left-side rising & falling body

Left-side actuator

Planetary gear unit

Sun gear

Rear shaft

Front shaft

Right-side planetary gear

Rear shaft

Front shaft

Left- side planetary gear

Rear shaft

Front shaft

Operating lever

Right-side lever

Left-side lever

Actuating command knob
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8R

8L

20

21

21a

22

30

31

32

32a

40

41

42

43

43a

43b

44

44c

45

46

47

48

Right-side knob

Left-side knob

Arm element

Right-side arm element

Groove

Left-side arm element

Main tilting part

Main tilting element

Box

Rear face

Auxiliary tilting part

Right-side auxiliary tilting section

Right-side timing belt mechanism

Driving pulley

Timing belt

Driven pulley

Right-side auxiliary tilting element

Right-arm holding part

Left-side auxiliary tilting section

Left-side timing belt mechanism

Driving pulley

Left-side auxiliary tilting element
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60

61

62

63

64

70

71

71R

71L

72

72R

72L

73

100

110

120

121

130

160

170

171

172

Custom care sheet

Cylindrical holding part

Base layer

Cushion layer

Surface layer

Operating panel

Head position indicating switch (Head position indicating means)

Right-side indicating switch

Left-side indicating switch

Head position indicating lamp (Head position indicating display)

Right-side indicating lamp

Left-side indicating lamp

Emergency stop switch

Base

Carrying block

Carrying element

Connecting part

Horizontal support element

Moving mechanism

Front moving mechanism

Front wheel

Front wheel support element
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173

Horizontal part
174

Upslope part
175

Front wheel support element holding element
180

Middle moving mechanism
181

Middle wheel
182

Middle wheel support element
190

Rear moving mechanism
191

Rear wheel
192

Rear wheel support element
200

Control device
210

Signal input block
220

Input signal managing block
222

Polarity discriminating means
224

Comparing means
226

Head position discriminating means
230

Memory block
240

Arithmetic processing block
242

Tilting processing section
244

Tilting speed command generating means
245

Limit processing means
250

Electric current command generating block
260

Signal output block
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Patentkrav

1. Robot (R) til overfering af en plejemodtager, omfattende:

en beveegelig klods (M1);

en haeve- og seenkeklods (M2), som er anbragt i den beveaegelige klods;

en vippeklods (M3), som er fastgjort til heeve- og seenkeklodsen;

en funktionsklods (M4), som er anbragt pa vippeklodsen; og

et par arme (20),

hvor vippeklodsen har en hovedvippedel (30) og en ekstra vippedel (40), der
er anbragt pa hovedvippedelen;

den ekstra vippedel har ekstra vippeelementer (44, 48), der holder armene,
som hver iseer er drejeligt fastgjort ved begge ender af et hovedvippeelement
(31) af hovedvippedelen; og

ethvert af de ekstra vippeelementer er vippet af en drejekraft af et planethjul
gennem en kraftoverfgringsmekanisme, der er anbragt i hovedvippeelemen-
tet, hvor det ekstra vippeelement drejes | den samme retning som vipperetnin-

gen af hovedvippeelementet.

2. Robot ifslge krav 1,

hvor hovedvippedelen har en planethjulmekanisme, som omfatter et solhjul (5)
og et par planethjul, som er anbragt symmetrisk i forhold til solhjulet;

solhjulet understattes af den @verste del af den centrale haeve- og seenkeaksel
(3C) af haeve- og seenkeklodsen, og hovedvippeelementet af hovedvippedelen
pa betingelse af, at solhjulet er ude af stand til at drejes;

et af planethjulene understattes af den @verste del af den ene side af haeve-
og seenkeakslen (3R, 3L), som er fastgjort ved den ene side af den centrale
haeve- og seenkeaksel, der er fastgjort pa bunden og ved den ene side af ho-
vedvippeelementet af hovedvippedelen pa betingelse af, at planethjulet er i
stand til at drejes; og

det andet af planethjulene understattes af den @verste del af den anden side
af haeve- og seenkeakslen (3L, 3R), som er fastgjort ved den anden side af den

centrale haeve- og saenkeaksel, der er fastgjort pa bunden og ved den anden
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side af hovedvippeelementet af hovedvippedelen pa betingelse af, at planet-

hjulet er i stand til at drejes.

3. Robot ifalge krav 1, hvor haeve- og seenkekoldsen har et par haeve- og seen-

keaksler (3R, 3L), hvormed hovedvippeelementet vippes.

4. Robot ifelge krav 1 eller 3, hvor funktionsklodsen yderligere omfatter et par
betjeningssteenger (7R, 7L), et betjeningspanel (70) og en styreindretning
(200); hvor det par betjeningssteenger, som er anbragt symmetrisk pa hoved-
vippeelementet, har aktiveringskommandomidler (8), som genererer aktive-

ringskommando til heeve- og seenkeklodsen.

5. Robot ifglge krav 4, hvor betjeningspanelet har en hovedpositionsindike-
ringsmiddel (71), som indikerer en position af et hoved, og en hovedpositions-
indikeringsvisning (72), som viser en position af hovedet som reaktion pa et

indikationssignal fra hovedpositionsindikeringsmidlet.

6. Robot ifelge krav 4, hvor styreindretningen yderligere omfatter en signalind-
gangsblok (210), en indgangssignalstyringsklods (220), en aritmetisk behand-
lingsklods (240), en drivkommandogenereringsklods og en signaludgangs-
klods (260); hvor den aritmetiske behandlingsklods har et vippebehandlings-
afsnit, som har et vippekommandogenereringsmiddel og et greensebehand-

lingsmiddel.

7. Robot ifglge krav 6, hvor indgangssignalstyringsklodsen yderligere omfatter
et polaritetssondringsmiddel (222), der er konfigureret til at skelne polariteten
af aktiveringskommandoen, et sammenligningsmiddel (224), der er konfigure-
ret til at sammenligne amplituden af aktiveringskommandoen, og et hovedpo-
sitionssondringsmiddel (226), der er konfigureret til skelne hovedpositionen

baseret pa et signal fra hovedpositionsindikeringsmidlet.
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8. Robot ifelge krav 7, hvor sammenligningsmidlet er konfigureret til at veelge

en mindre absolut veerdi af indgangssignalet.

9. Robot ifslge krav 6, hvor greensebehandlingsmidlet er konfigureret til at be-
greense behandlingen af et hastighedskommandosignal, der genereres af vip-
pehastighedskommandogenereringsmidlet baseret pa en vippevinkel, der be-

regnes af en malt acceleration.
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