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Development of the lifting device for the purpose of
the active social participation for the wheelchair user

Shigeaki MATSUO™!, Yuka Ogami** and Hidetaka IKEUCHI*?

Abstract

In order for wheelchair users to actively participate in society, it is necessary for them to be able to transfer
between the bed and the wheelchair on their own. It is necessary for users to be able to do it themselves without the
need for caregiving.

We have completed a transfer aid machine by fusing biomechanics knowledge and mechatronics technology.

Then, we clarified the motion trajectory and designed and manufactured a mechanism to reproduce the motion.
After that, everything is done in the laboratory, such as wireless operation by Bluetooth and make some electronic
circuit to drive the transfer operation mechanism. The widespread use of such devices will not only enable wheelchair
users to actively participate in society, but also free caregivers from heavy work and time constraints. It will be possible
to have free time, increase each other’'s ADL, and at the same time, have a fulfilling life. Our laboratory has realized all
kinds of ideas, not limited to medical treatment, with the goal of creating machines that are useful to every people.
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Fig.1 Transfer to machine. (Step 1) Fig. 2 Turnaround to bed. Used by self-switch. (Step 2)

Fig.3 Turnaround until bed. (Step 3) Fig.4 Sit-down on the bed. Transfer complete. (Step 4)
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Fig.5 (A)Front view, (B) Side view of transfer support machine.
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Fig. 7 Using the principle of moving pulleys to pull
with a small motor

Fig. 6 Off set center for when user ride. It was offset to bring
the center of rotation and the center of gravity closer.
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™" Urethane pad

Fig. 8 Paste the cork sheet top of AL honeycomb, and urethane pad on the outer turntable.
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Fig.9 Calculation conditions
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Loadcell: Lux-B-5KN-ID (Kyowa, Japan)

AMP: DPM-310A DPM-220A (Kyowa, Japan)
A/D: NI USB-6210 (National Instruments, USA)
PC: DELL, Inspiron17R

Software: LabVIEW (National Instruments, USA)
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Fig. 12 Measurement system for center of gravity while transfer
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Fig. 13 Center of gravity while transfer
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Load of gravity movement during operation
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Fig. 14 Load of gravity movement during operation. It's stable while moving transfer machine.
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Fig. 15 The omni wheel is installed in the motor unit. This unit has more freedom than regular wheels.
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Fig. 16 android application: Arduino Bluetooth Controller
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Android tablet Bluetooth

Sirial
: .:o ))) ESP32 Arduino

L

PWM
Control
Fig. 17 Command system. The operation can be used not only on

tablets but also on smartphones. Using a smartphone makes it
familiar and easy to use.
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