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which it is possible for a caregiver to transfer a person alone. A ro-

bot (R) provided with a traveling unit (M1), a hoisting unit (M2)
provided to the traveling unit (M1), a tilting unit (M3) provided to
the hoisting unit (M3), an operating unit (M4) provided to the tilting
unit (M3), and a pair of arms (20), wherein: the tiling unit (M3) has
a main tilting unit (30) and an auxiliary tilting unit (40) provided to
R the main tilting unit (30); and the auxiliary tilting unit (40) has aux-
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iliary tilting members (44, 48) which are provided to both ends of
the main tilting member (31) on the main tilting unit (30), holds the

arms (20), and can rotate freely.
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Specification

Title of the invention
Robot

Technieal Field of the invention
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

tranfering care receivers.

Backpground art

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.

Since such transfer is usually carried out by one caregiver such as care helper alone, the
caregiver is regultantly 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.

For this reason, the care receiver is transferred by two caregivers now. However, due
to rapid graying population of Japan, it becomes difficult to get encugh caregivers such
as care helpers, Acecordingly, the persons related to the care business, it ig anticipated
that a care-robot to reduce number of caregivers such as care helpers at the time of
transfering care receivers,

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

Patent document No.1: Japanese Laid-open patent publication 2002-136549

Summary of the invention
Problem to be solved by the invention
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

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
block; and the auxiliary tilting part has auxiliary tilting elements, holding the arms,
rotatably set at the both ends of a main element of the main tilting part respectively.

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.

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.

Also, in the robot of the present invention, it is preferable that 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.

Also, in the robot of the present invention, it is preferable that the auxiliary tilting
element is rotated in the same direction as the tilting direction of the main tilting
element.

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

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.



Also, in the robot of the present invention, it is preferable that the auxiliary tilting
clement has a locking mechanism which locks the arm at a preseribed position.

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

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. ,

Also, in the robot of the present invention, it is preferable that the operating panel has a
head position indicating means indicating posifion 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.

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.

Also, in the robot of the present invention, it is preferable that the imput 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.

Alsgo, in the robot of the present invention, it is preferable thal the comparing means
selects a smaller absolute value of the input signal.

Alsgo, 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
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

Fig. 1 is a functional block diagram of one embodiment of the present invention.
Fig. 2 is a schematic drawing of the robot.

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

Fig. 4 is a perspective view of the robot.



Fig. b 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.

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

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

I'ig. 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.

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.

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.

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 nearby 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 31.. 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
Hmit and the lower limit thereof so that the shafts are automatically stopped at the
upper limit and the lower limit thereof respectively.

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

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 31, synchronously. Detail of the
planetary gear unit 4 is described Iater.

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 0 degrees.
However, the movement range and the tilting angle are not limited to the
above-described range. For example, the tilting angle is able to be freely selected not
to exceed +90 degrees.

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

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.

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.



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

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.

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.

The front wheel support element holding elements 175, the middle wheel support
elements 182 and the rear wheel support elements 192 are c-onnected 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.

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.

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 includes the non-movable sun gear 5, and the right-side planetary
gear 6R and the lefi-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 tiliing section 45 having a left-side timing belt mechanism 46 driven
by the left-side planetary gear 61..

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 ba of the sun
gear § 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.



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.

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 righf-side planetary
gear BR 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:

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 ai the lefi-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 81. Also, the top of the
front shaft 6Lb is connected {o a driving pulley 47 of the left-side timing belt mechanism
46 so as to be rotated integrally with the driving pulley 47.

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 3].. 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 8La 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 s0 as for the lefi-side rising & falling body 3La is to be rotated,

As 1s 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.

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.

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.

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 paxt
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.

The right-arm holding part 44c has a through-hole formed back and forth direction for



the right-side arm element 21 fo be inserted.

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.

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 thaf the right-side
arm element 21 is inserted so as to be moved freely backward and forward and that
stopping groove 21a is ving-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 If 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.

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 lefi-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 61 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,

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

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.

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.

Fig.10 shows the robot R is covered with a decorative cover.

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 31, a main tilting element cover C3 covering the
main tilting element 31, a right-side auxiliarvy 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.

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.

Next the operating block M4 is described in detail.

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

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.

More concretely, the operating levers 7 imcludes a right-side lever TR 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 TR 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.

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

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

10



commands to increase raising speed for the right-side rising & falling shaft 3R and the
left-side vising & 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, falling commands for the right-side rising & falling
shaft 3R and the left-side rising & falling shaft 3L in proportion to revolution quantity.
Namely, falling commands to increase falling speed for the right-side rising & falling
shaft 3R and the left-side rising & falling shaft 31, 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. Hevein, turning to the zero
points are automatically made by springs arranged inside of the knobs.

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.

Tt 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 absclute value of the
revolution quantity of the left-side knob 8L.

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 7IR
and the left-side indicating switch 711 generate input signals for the signal input block
210 of the control device 200.

Herein, a circuit of the right-side indicating switch 71R and left-side indicating switch

11



71L is made so that the other is turned off when one of them is turned on.

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,

Signals from the actuating command knobs (the actuating command means) 8
generating actuating commands for vising & falling shafts 8 set to the robot R, the
switches 71, and the acceleration sensor (acceleration detecting means) are inputted
mio the signal inpuf block 210, and then inputied signals are outputted to the input
signal managing block 220 and/or the memory block 230.

Herein, the acceleration sensor i1s 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 i the drawings, is set on the
center of the top of the main tilting element 31.

'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.

The polarity discriminating means 222 discriminates the polarity of the actuating
commands from the right-side knob 8R and the left-side knob 81, 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 bhlock 240.

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.

12



When the polarity of the actuating command from the right-side knob 81 is plus and the
polarity of the actuating command from the lefi-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 ig pilus, 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 rvaising command for the left-side
rising & falling shaft 3L.

The comparing means 224 compares the amplitude of absolute value of the actuating
command from the right-side knob 8R and the amplitude of absolute value of the
actuating command from the left-side knob 81, 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.

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
arvithmetic 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.

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

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.

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

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
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electric current command generating block 250, for example, as command for speed.
The tilting processing section 242 having tilting speed command generating means
(tilting 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 diseriminates the polarity of the actuating
command from the righi-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.

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, caleulates increased angle by processing the signal from the acceleration sensor.
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.
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.

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

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 8L (vaising) 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.

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.
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
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command signal go as for the tilting angle not to exceed the permissible range.
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.

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

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.

According to the pi‘esent emhodiment, 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.

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.

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.

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 8K arranged
at the front end of the right-side lever TR, and the knob 8L arranlged 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

foree sensor to be joined the signal input means.

Industrial applicability

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

Symbol
R Robot
M1 Movable block
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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 Central rising & falling shaft
3Ca Reinforcing rib

3R Right-side rising & falling shaft
3Ra Right-side rising & falling body
3Rb Right-side actuator

3L Left-side rising & falling shaft
3La Left-side rising & falling body
3Lb Left-side actuator

4 Planetary gear unit

5 Sun gear

5a Rear shaft

5b Front shaft

6R Right-side planetary gear

6Ra Rear shaft

6Rb Front shaft

6L Lefi- side planetary gear
6La Rear shaft

6Lb Front shaft

7 Operating lever
TR Right-side lever
L Left-side lever
8 Actuating command knob
8R Right-side knob
8L Left-side knob
20 Arm element
21 Right-side arm element
21a Groove

22 Left-side arm element



30 Main tilting part

31 Main tilting element
32 Box
32a Rear face
40 Auxiliary tilting part
41 Right-side auxiliary tilting section
42 Right-side timing belt mechanism
43 Driving pulley
43a Timing belt
43h Driven pulley
44 Right-side auxiliary tilting element
44c Right-arm holding part
45 Left-side auxihary tilting section
46 Left-side timing belt mechanisin
47 Driving pulley
48 Left-side auxiliary tilting element
60 Custom care sheet
61 Cyhindrical holding part
62 Base layer
63 Cushion layer
64 Surface layer
70 Operating panel
71 Head position indicating switch (Head position indicating means)
71R Right-side indicating switch
711 Left-side indicating switch
72 Head position indicating lamp (Head position indicating display)
72R Right-side indicating lamp
72L Left-side indicating lamp
73 Emergency stop switch
100 Base
110 Carrying block
120 Carrying element
121 Connecting part
130 Horizontal support element
160 Moving mechanism
170 Front moving mechanism
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171
172
173
174
175
180
181
182
190
191
192
200
210
220
222
224
226
230
240
242
244
245
250
260

Front wheel

Front wheel support element

Horizontal part

Upslope part

Front wheel support element holding element
Middle moving mechanism

Middle wheel

Middle wheel support element

Rear moving mechanism

Rear wheel

Rear wheel support element

Control device

Signal input block

Input signal managing block

Polarity diseriminating means
Comparing means

Head pogition diseriminating means
Memory block

Arithmetic processing block

Tilting processing section

Tilting speed command generaling means
Limit processing means

Flectric current command generating block

Signal output block

18



Claims

Claim 1
A robot comprising:
a movable block;
a rising & falling block arranged on the movable block,;
a tilting block set to the vising & 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 block: and
the auxiliary tilting part has auxiliary tilting elements, holding the arms, rotatably

set at the both ends of a main element of the main tilting part respectively.

Claim 2

The robot according to clatm 1,
wherein the main tilting part has a planetary gear mechanism including a sun gear
and a pair of planetary gears arranged symmetirically to the sun gear;
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.

Claim 3
The robot according to claim 1, wherein the rising & falling block has a pair of rising &
falling shafts by which the main tilting element is tilted.

Claim 4

The robot according to claim 1, 2 or 3, wherein the auxiliary tilting element of the



auxiliary tilting part is tilted by the rotating force of the planetary gear through a force

transmitting mechanism axranged in the main tilting element.

Claim b
The robot according to claim 2 or 4, wherein the auxiliary tilting element is rotated in

the same direction as the tilting direction of the main tilting element.

Claim 6

The robot according to claim 1, wherein the arm is solid or hollow eylinder.

Claim 7
The robot according to claim 1, wherein the arm is supported by the auxiliary tilting

element in condition that the arm is able to be moved forward and backward.

Claim 8
The robot according to claim 7, wherein the auxiliary tilting element has a locking

mechanism which locks the arm at a prescribed position.

Claim 9

The robot according to claim 1, wherein the robot is covered with a decorative cover.

Claim 10
The robot according to claim 1 or 3, the operating block further comprising 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.

Claim 11

The robot according to claim 10, wherein 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 indication signal from the head

position indicating means.

Claim 12
The robot according to claim 10, the control device further comprising 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 a tilting command generation means

and a limit processing means.

Claim 13

The robot according to claim 12, the input signal managing block further comprising a
polarity diseriminating 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.

Claim 14
The robot according to claim 13, wherein the comparing means selects a smaller

absolute value of the input signal.

Claim 15
The robot according to claim 12, wherein the limit processing means calculates the

tilting angle based on the acceleration.
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