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Development of compressed air power-assist mechanism
being attachable to a bicycle-drawn cart (Rear-cars)

Hideo Nakagawa',  and Ichiro Kitayama'

When taking refuge from tsunami occurred by a massive earthquake, the refugees sometimes use a small
car called “bicycle-drawn cart (Rear-cars)” to carry elderly and/or the handicapped persons who have
difficulty in ambulation. The reason is that using private cars would cause traffic jams which obstruct
transfer of emergency vehicles and other evacuees. Rear-cars have many benefits such as to be required no
fuel, to have small turning radius that is profitable in the narrow street like escape route for evacuees. The
compressed air power-assist system is more excellent in energy conservation, cost reduction and weight
saving than the system with an electric motor and/or an internal combustion engine. In this research, we
made a prototype of a power-assist mechanism using compressed air which is attachable to a rear-car, and
make certain of its function by the inclination climbing test. We have knowledge mentioned as below

through it.

(1) The target slope is 0-12% (average is 6%) incline and have 330m path length. A 380 air
tank is needed to climb it.

(2) In carrying a person by the developed rear-car, the system need 20-100N traction power
which is consistent with the theoretical value that is calculated based on the weight of a
human and a rear-car.

(3) The increasing of inclination generally reduces assist rates when the system employs the
constant power-assist mechanism such as a compressed air. The developed system 1is,
however, able to decrease the human traction force to 73%.

(4) The assist torque was identified as 20-35Nm by each inclination which is consistent with

the maximum value 34.5Nm and average value 25.6Nm obtained from simulations.

Key words : refuge from tsunami, rear car, compressed air, torque assist.
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