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Development of Transformable Wheel for Climbing Stairway

Yuto SHINGAKI", Kazuma OMURA"™ and Naoki SATONAKA*™*

ABSTRACT

Recently, portable stairlifts are studied to help wheelchair users climbing up and down stairs. However, those
stairlifts have problems that they are incompetent to drive on flat grounds and the vertical movement of stairlifts is
large. In this study, we aim to develop the transformable wheel for climbing stairway as the premise application of
the wheelchairs. The transformable wheel for climbing stairway moves on flat grounds with the wheel form, and
climb up and down stairs with the form like stars by transforming sector wheels which are divided equally. Firstly, we
analyzed gear generating forms based on cross-sectional shapes of stairways. Secondly, we designed and
manufactured the actual transformable wheels and experimental device with them which can ride on and drive it by
himself. Thirdly, we measured the operating force by a driver when the driver climbed up the stairs with the
experimental device. Finally we confirmed that the transformable wheel can climb up stairs only with human power

from the experimental results.
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