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Abstract: In this study, a new method to advance and to carry wired sensors like a camera inside narrow and curving pipelines is
proposed, which is aimed at watching the condition inside the pipelines. In order to increase the advancing distance and to carry a
wired camera, the alternately-actuated drawing out type drive is proposed. In this method, since the tube is alternately pressurized,
the area of the tube which passes in A-drive can be confined. As a result, the robot has many features with the superiority of the
drawing-out type drive actuator. Finally, it is experimentally verified through experiments that this robot is able to go through some
narrow and curving pipelines.

Key words: Mobile mechanism, Pneumatic, Pipe inspection robot
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Abstract:  This paper discusses a new type of fluid powered actuator sliding along a flexible tube. The actuator named
A -drive is composed of a flat tube and a slider. In the slider, the tube is bent and then the buckling point occurs, which
helps to cut off the fluid passage and to seal in order to provide the driving force to the slider without generating large
friction. In this paper, after the conventional sliding actuators are compared, the design method of the proposed actuator
for making stable drive possible, the classification of the driving mode, and the analysis of the output force are

discussed. Finally, as one of the applications of the actuator, the active drive of the zipper is proposed and its feasibility
is shown.

Key words: Soft actuator, Pneumatics, Water hydraulics, Search & rescue, medical robot
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Fig.4 Marine inspection by Fluid Powered Ropeway

Table 1 Specification of the developed gondola

Length 920mm
Height 282mm
Width 250mm
Weight 21kg
Applied water pressure | 0.4MPa
Speed 300mm/s
Output power 180W
Payload 60kgf
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Aerial work robot with manipulation function
-Aiming for door opening operation-
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Takahiro HAMADA, Tokyo Institute of Technology
Ryuma IIZUKA, Tokyo Institute of Technology
Masahiro WATANABE, Tokyo Institute of Technology
Dameitry Ashlih, Tokyo Institute of Technology
Hideyuki TUKAGOSHI, Tokyo Institute of Technology

This paper describes on the development of an aerial work robot with the manipulation function. Until now, a
moving means of the search robot for a dangerous building has been developed by the crawler. However, the crawler
is difficult to correspond to the place uneven terrain and the elevation of the ladder. In order to solve the problem, it is
suggested the flying robot with a manipulation function approach to make its own access road. This time, we propose
a method for implementation of door opening. And, through experimentation, we have verified the effectiveness of

this approach to the problem.

Key Words: Rescue robot, Aerial manipulator, Pneumatic actuator
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