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Study on Elastic Telescopic Arm

-No.12 : Experimental Study on Payload Capacity in Inclined Extension-contraction Motion-
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Kazuhiro TSUKAHARA, Institute of Science Tokyo, tsukahara.k.ab@m.titech.ac.jp
Takahiro ARUGA, Institute of Science Tokyo
Gen ENDO, Institute of Science Tokyo

Many power transmission towers in Japan are aging, increasing the demand for inspections. Manual
climbing poses severe risks, and drones struggle with physical tasks like hammering tests or heavy repairs.
To address this, the authors previously proposed a three-dimensional mobile robot equipped with elastic
telescopic arms that navigates by hanging from robust structures. While past studies verified the arm’s
extension limits without a payload or only in a vertical upward direction, this study investigates the arm’s
extension capabilities at various elevation angles with added payloads. Experiments revealed that at a
45-degree elevation, the arm successfully extended approximately 6.8 m with 0 kg and 0.5 kg payloads,
and 4.2 m with a 1.0 kg payload. In the horizontal direction, the arm achieved a 5.0 m extension with
a maximum payload of 1.5 kg. Furthermore, it was confirmed that increasing the arm extension length

increases the tendency for the pipes to jam, preventing automatic contraction.
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Fig.1 Structure of Elastic Telescopic Arm.
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Fig.2 Conseptual design of omni-directional mobility

Elastic Telescopic Arm

robot.
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Fig.3 Results of extension and contraction experiment.
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Fig.4 Extension at a 45-degree elevation. (a)0.5 kg pay-
load. (b)1.0 kg payload.
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Fig.5 Extension in horizontal direction.



