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Development of Stock Walking Tool Supporting for Raising Thigh in Early Swing Phase

Masayuki Hirakawa™!, Shigeru Wesugi*2

Abstract - The ability to walk is important to live an independent life. There are various walking aids and tools for
walk rehabilitation. Authors found there were few tools which had two functions of training and assistant in walking
and also which could be utilized in daily life. In this research authors focused on a stock walking that can support
user’s weight with stocks and that can also increase an objective exercise intensity without subjective fatigue. Then
authors devised a stock walking tool that supports for raising thigh in early swing phase. The walking tool is
composed of wire drive mechanism and pole on right and left side. The wire drive mechanism embeds a winder
inside with unique tensioner of spiral spring and is mounted around user’s waist. The wire in the drive mechanism
connects with an attachment on the knee through a pulley on the pole. When the user puts the pole on the ground, a
sensor attached on the tip of pole detects the contact. Then, the drive mechanism starts to rotate the wire and supports
the user to raise the lower limb. Finally, performance test indicated that the tool can lift sufficient weight to support

raising a lower limb.
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Fig.1 Defensive style of stock walking
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Fig.2 Image of the lower limb raising support

by wire driven with stock grounded
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Fig.3 Mockup experience to confirm the effect
of lower limb raising support
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Fig.4 Model for calculating the force required to arm
holding the stock forward
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Table.1 Value for calculating the force required to arm
holding the stock forward
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Fig.5 Stock walking tool and each mechanism
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Fig.7 The device experience
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