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A Novel Pneumatic Artificial Muscle-Driven Arm with a Spring and Slider Device Improves

Prosthesis Range of Motion and Compliance
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Abstract: An arm using a parallel mechanism driven by a McKibben pneumatic artificial muscle (PAM) was developed as
a transhumeral amputation and shoulder disarticulation prosthesis. PAMs are lightweight and comfortable, and can
therefore enhance patient compliance. By equipping a spring and slider device with PAM we can reduce injurious forces,
improve prosthesis safety and respond to external disturbances such as a collision or fall. A spring and slider device may
also improve arm range of motion (ROM). We evaluated the efficacy of PAM arm with a spring and slider device using
geometric consideration, vibration system model analysis with a mass, spring and damper measurements based on behavior
data in an impact experiment and ROM measurements during motion experiments. Our findings suggest that a spring and
slider device can increase arm ROM, absorb impact forces and enhance user safety.
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Fig. 2 Spring and slider mechanism
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Fig. 3 Measurement k and ¢ ((a): Mass system model, (b) and
(c): Cantilever model with static load (b) and
free-falling weight (c))
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Fig. 4 Damped oscillatory waveform
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