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Creation of tube type self-excited vibration system and its application to the
traveling wave type flexible mobile robot

Tsukagoshi, Hideyuki
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Aiming to simﬁlify the piping and wiring of the pneumatic drive system and
to make it completely powerless, we challenged to develop a design method for a novel pneumatic
drive system that induces self-excited vibration from a constant supply pressure and periodically
switches the internal pressure of the actuator. First, we developed a coin-sized tube-shaped
vibrator with a mass of about 1g, consisting of a flat tube, a restraining part, a permanent magnet,
and a holder. Next, we clarified the design conditions for generating periodic pressurization and
depressurization operations in a two-port system in which a pressure source is connected to the
input side of the vibrator and an actuator is connected to the output side. Furthermore, we expanded
the configuration to three or more ports, and implemented it in a completely powerless traveling
wave mobile robot to verify the effectiveness of the proposed method and clarify remaining issues.
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