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Functional improvement of the back assistive device
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Abstract: We developed a simple back assistive device. It is very effective in a simple bending forward posture. However,
an assistive moment obtained by the device was diminished with a flexion of the knee joints. To find a way to solve this
problem, the effect of the lower belt line on the belt tension was investigated experimentally and theoretically as well.
Assuming a simple mechanical model, some theoretical calculations were made to explain the experimental results. Three
kinds of lower belt lines were considered. The first line was a conventional one that passes through a remote a posterior
point from the popliteal space. The second line passes through the popliteal space. The third line passes through an anterior
point of patella. The experimental results corresponded well with theoretical calculations. The drawback of this device can
be improved by changing the lower belt line to the second line type.
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Fig. 1 Back assistive device (a)plastic frame (b)mesh (c)swing
arm (d)non-elastic lower belt (e)lower leg fixture
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Fig.2 Lower leg fixture((a)Old type, (b)New type)
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Fig.3 Measurement of lower belt tension
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Fig.4 Change of lower belt tension(Old type)
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Fig.5 Change of lower belt tension(New type)
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Fig.6 Mechanical model to consider lower belt tension with
flexion angle of knee joint
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Fig.7 The relation between flexion angle of knee joint and
increment of lower belt length
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