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Development of Step-Climbing Casters for Wheelchairs
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Abstract: One of the hardest action for caregivers is to make a wheelchair with a person on climb a step. In order to
reduce burdens of the caregivers, assistive products to ease burdens of step-climbing action are desired. The purpose of this
study is to devise a mechanism to reduce caregivers’ burdens of step-climbing action and to develop casters with the
devised mechanism. Prior to the development of the step climbing mechanism, measuring experiments of forces a
caregiver apply to a wheelchair in a step-climbing action is conducted using normal casters. In reference to the result of the
experiment using the normal casters, the authors devise step-climbing casters. Measuring experiments of forces a caregiver
apply to a wheelchair in a step-climbing action is conducted using the developed step-climbing casters. The result of the
experiment indicates that the step-climbing casters reduce the total maximum force necessary to make a wheelchair climb

a step.
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Fig.1 Wheelchair used in the experiment
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Fig.4 The cantilever to which strain gauges are attached
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Fig.5 The wheelchair to which Laser displacement meters are
attached
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Fig.6 Magnitude of the force
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Fig.7 Angle of the force
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Fig.8 Horizontal force
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Fig.9 Overview of the mechanism of the step-climbing
casters
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Fig. 10 Prototype of step-climbing casters
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Fig.11 Experimental result of subjectl
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Fig. 13 Comparison of the total force’s peak
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