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Abstract

It is important for the manual wheelchair users to be able to move maneuvering their wheelchairs
with easein their daily living. Maneuverability of manual wheelchair depends not only on the environ-
mental conditions where the manual wheelchair runs but also on mechanical efficiency of manual
wheelchair. So, it seems to be very important to comprehend influences of road/floor conditions and
mechanical specifications of manual wheelchair on running performance or maneuverability of wheel-
chair.

In this study, specially designed manual wheelchair equipped with torque meters on the hand-
rims and rotary encoders in the axles of the driving wheels was constructed. Using the experimental
manual wheelchair, the influences of environmental conditions on running performance and maneu-
verability of the wheelchair were investigated. Many test runs were conducted on various conditions of
road/floor surface, such as hard, soft, and side slope. Using data obtained in the test runs, resistance
force that hinders the wheelchair's moving for various road conditions could be calculated. And, the
load on the wheelchair driver could aso be evaluated by calculating time-integration of driving force
that means momentum. Then, the difficulty/easiness of maneuvering the wheelchair might quantita-
tively be evaluated by momentum needed to propel the wheelchair 1 m.

In the result, it is cleared that running efficiency and maneuverability of manua wheelchair
would be improved by shifting the position of rear driving wheels forward. Shifting the rear driving
wheels forward would make the manual wheelchair easy to tip backward. However, the problem could
be resolved by equipping the anti-ti pping bar in the unstable manual wheelchair.
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