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Development of Hiryu

-11I:

A Super Long Reach Articulated Manipulator Driven by Thrusters
-Improvement of torsional rigidity using a hollow pipe and
parallel link mechanism with wire-pulley system-

O%F i Mz GRTX)
1E R B~ ORTKR)
1EoEgE X RITK)

1E #EGT e GRTK)
1B #KIE R (BT A = FH)

Takahiro NAKADE, Tokyo Institute of Technology, nakade.t.aa@m.titech.ac.jp
Hiroyuki NABAE, Tokyo Institute of Technology

Koichi SUZUMORI, Tokyo Institute of Technology

Tetsuo HAGIWARA, Yokohama KH Tech Corporation

Gen ENDO, Tokyo Institute of Technology

We proposed a long-reach lightweight articulated arm "Hiryu-III" using weight-compensation with thrusters and
a wire-pulley system. The robot developed in this study equipped with two thrusters for weight-compensation and
pitch axis motion control in each joint. The previous study, Hiryu-1I, had the disadvantage of low rigidity around the
roll axis. To solve this problem, we propose a method using wire-pulley system in a single pipe, which is equivalent
to a parallel link mechanism. Based on the above consideration, we fabricated a robot and conducted a motion
experiment. As a result, the robot was successfully operated with two links, however the vibration occurs at landing.
This was caused by the low rigidity of the pitch axis, and it is considered that the main factor of this problem is the
elastic deformation of the keyway of the tensioner of the wire-pulley system.

Key Words: Robot arm, Wire-driven, Synthetic fiber rope, Long reach articulated arm
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Fig. 1 The mechanism of Hiryu-II [2]
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