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Coupled-tendon driven long-reach manipulator using synthetic fiber wires

Gen ENDO*!, Atsushi HORIGOME*!,
and Atsushi TAKATA*!

*1'School of Engineering, Tokyo Institute of Technology
2-12-1 Ookayama, Meguro-ku, Tokyo 152-8552, Japan

This paper describes a coupled tendon-driven long-reach manipulator using synthetic
fiber wires, potentially applicable to the decommissioning task in Fukushima Daiichi Nuclear
Power Plants. The goal of mechanical design is to achieve a 10 m-long articulated manipulator
whose maximum payload is 10 kg at the end, whereas the diameter of the robot arm should
be less than 0.3 m. To satisfy these extremely difficult mechanical design specifications,
we incorporated coupled-tendon driven mechanism using synthetic fiber ropes, and gravity
compensation mechanism with a thick tendon pulled by a large air cylinder. We demonstrated
its feasibility through prototyping, and confirmed its basic motion by experiments.
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Fig. 1 Arrangement of tendons @



Fig. 2 Prototype model (wires are omitted)

Table 2 Specification of prototype model
Length 10 m

Arm diameter Max. 194 mm
Weight 400 kg (arm: 50kg, base: 350kg)
Payload 10 kg
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Fig. 4 Yaw bending posture
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