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Study on Elastic Telescopic Arm

- Multi-directional Extension and Contraction Using a Spiral Tube -
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A long-reach arm is effective for in-vessel inspection during decommissioning work at the TEPCQO’s
Fukushima Daiichi Nuclear Power Plant. We conventionally realized a telescopic arm extension upward
and horizontally for an estimated more than 7 m by pushing a different-diameter flexible tube from
the end of an elastic telescopic arm using three worm gears. In this paper, we proposed a new exten-
sion/contraction mechanism by modifying the previous extension/contraction mechanism considering
the tube slipping out when the arm is bent. The proposed arm was extended in multiple directions, and
the performance of the extension/contraction mechanism was evaluated. As a result, the arm extended
about 7 m in three directions by pushing the arm out one by one.
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HEBNEESE KT HREFOEFICE W TFERAMED O
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BREHIIEANL P X X DE 10 cm DRDID % 2 & i
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AN 1 ISR T LRay ZHEE2ET3 5 — 7L
FH|HT L7 —ICHWS., 7L Ray ZJHEEIIEORR S[H
DR OEEM AR > T EZ L TWE. 207 — LI3HHEM
12 Glass Fiber Reinforced Plastic (GFRP) %R L, UGHEE
EX0.65m, HMEREX8.7m, mARK 53 mm & &kt (9
13.4:1), MRLMEEEIELTED, ANPHEIC L D HEEE
L, LR2¥E»1H5. AR, 7—20MEREXIX10m &
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THLHT Z 2 O TEROVEINS WIS 2 ROMEEM 2B BR
WREERRL TV 5.
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Fig.1 Cable towing rod with a telescopic structure (DEN-
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Fig.2 A proposed extension and contraction mechanism
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Fig.3 Results of extension and contraction experiments

90 deg

Fig.4 Extension results when supported by hand
(a) 0 deg (b) 45 deg (c) 90 deg :
The upper left number indicates extension time.
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