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Proposal of Arc-shaped Telescopic Arm

O Koki HASEGAWA (Science Tokyo), Takahiro ARUGA (Science Tokyo),
and Gen ENDO (Science Tokyo)

Abstract: In the decommissioning of the Fukushima Daiichi Nuclear Power Plant, long-reach articulated arms are required for
internal inspections. The prismatic arms in addition to rotary joints are particularly advantageous for their simple control and
compact stowability. However, a conventional telescopic arm has workspace limitations because the arm extends only in a straight
line, which limits their applicability. This paper proposes a telescopic arm with an arc-shaped, curved telescoping structure.
We show that a drive method using flexible tubes with helical grooves enables extension along curved paths. To validate the
approach, we built a prototype that extends along an arc of radius 700 mm, achieving an angular reach of approximately 150

degrees.
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Fig. 1 Investigation using arc-shaped telescopic arm pro-
posed in this research.
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Fig.2 Extending mechanism using helically grooved flexible
conduit.
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Fig. 3 Prototype arm developed in this research.
Structure material: ABS and PLA. Pipe number: 9.
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Fig.4 Experiment to extend the arm by pusshing in helically
grooved flexible conduit.
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