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Mechanical Analysis of A Mechanism Using A Sled for Riding over Steps

O MAmAHR (k)

KEBA (FFRK)

INBFEE (T = v b— B EOR)

Fumiya TSUNODA , Chuo University
Hisashi OSUMI, Chuo University
Manabu ONO, Technical Tohto Tokyo

Abstract: In aging society, there is a growing importance of a walker helping an aged person walk. However, it is hard for
a wheeled walker to ascend a step on the ground. We proposed a new wheeled walker structure by using a sled-like shape
mechanism for riding over a step. Based on the analysis of the impulsive force at the moment of collision and the behavior
of the walker just after the collision, we designed the mechanical parameters to reduce the impulsive force and to make the
ascending of a step easier. As the results of some fundamental experiments, it was revealed that the friction between the
sled and the step affects the step ascending performance of the walker. Therefore, the effects of the friction on the

ascending performance of the walker are studied.
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(a) Standard mech.  (b) Previous mech. (c) Proposed mech.
Fig.1 Model of a walker for an aged person
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Fig.2 Model of improved mechanism for riding over a step
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Fig.3 A walker mechanism and modified mechanism
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Fig.4 Dynamic model of improved walker mechanism
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Fig.5 Horizontal velocity of measured and theoretical values
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Fig.6 Rise distance of a sled(step height is 30 mm)
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