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Inexpensive rehabilitation devices that can be used at home are required because of a lack of
physical therapists and welfare workers. In the previous study, the low-cost portable
rehabilitation device using a flexible spherical actuator that consisted of flexible pneumatic
cylinders was proposed and tested. However, a compact and high power compressor that supplies
air pressure to the pneumatic actuator has not been developed yet. In particular, heat generated
by compressing air prevents to miniaturize it. To realize home rehabilitation, a small-sized
compressor or less air consuming flexible actuators are required. In this study, an electric drive
flexible cylinder with air spring is proposed and tested. The concept, the construction, and the
operating principle of the proposed actuator are described. The position control using the tested
actuator is also carried out. As a result, we confirmed that the tested actuator can realize the
more than 1 hour driving using compressed air in a small volume tank.

Keywords: electric drive soft actuator; flexible pneumatic cylinder; portable rehabilitation device;
air spring.



