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Based on the progress of Japanese aging society, development of rehabilitation devices and power as-
sistive devices has been required. In such devices, it is required to use human-friendly soft actuators. In
ideal, the soft actuator with both a longer stroke and a larger generated force is required. However, a
flexible actuator that can generate both larger force and longer displacement has not been developed on
the market yet. It is also difficult to realize a flexible displacement sensor with long stroke while deforming
its form according to the actuator’s shape. In the previous study, a various type of flexible linear stepping
actuators that can push and pull the flexible rod while changing the gripping position of the tube have been
proposed and tested.

In this paper, the improvement of the pneumatic holding mechanism for gripping a rod to increase the
generated force of the actuator is described. As a method to grip the rod surely, the core in the tube with
cylindrical magnets is inserted into the flexible rod. The proposed holding mechanism can hold the rod
from both inner and outer sides. The holding mechanism also has a larger cylindrical magnet. By attracting
both magnets in inner core and holding mechanism each other, the core can trace the holding position in
the holding mechanism even if the flexible rod moves. The construction and the operating principle of the
improved pneumatic holding mechanism are described. In addition, as an application of the improved
actuator, the flexible search robot arm which can be used under the hazardous condition is also introduced.
The construction and operating principle of the robot are also described.

Keywords: Flexible pneumatic linear stepping actuator, Holding mechanism, Pneumatic actuator, Robot arm,
Automatic tracking system using magnet.






