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Load Evaluation of Hand Cranking for Driving Wheelchairs

Tatsuto SUZUKI, Hironobu UCHIYAMA, Junichi KURATA

ABSTRACT: We assessed the load of hand cranking task for driving tri-wheeled wheelchairs, which has better efficiency

than manual wheelchairs. Our final goal is to determine the hand crank radius and its center position in the lowest load. First,

we solved the best crank radius from vigorous cranking on no load torque and it is 170mm. With the crank radius, we solved

subjective load evaluation by heart ratio against cranking torque and angular velocity. The equal line of the subjective load

draws directly from high around high torque and low angular velocity to low torque and high velocity. From impulse and

motion energy of shoulder and elbow joints by physical model, we found that there are places having low impulse and motion

energy of both joints. From our methods and results, we can develop the high efficient hand cranking system.

Key words : Hand cranking, Wheelchair, subjective evaluation, Heart ratio, Physical model.




