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Development of Elastic Telescopic Arm
Using a Different-diameter Spiral Tube for Linear Motion
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A long arm that can be extended upward with a small diameter is required to investigate. We
proposed extending the arm by inserting a flexible spiral tube in this study. Passing electric wires,
pneumatic tubes, and optical fibers through the spiral tube makes it possible to drive actuators at the
arm tip and communicate with the arm tip. In addition, the use of spiral tubes with appropriate outer
diameters prevented buckling. The arm achieved a horizontal extension of 8.0 m and a vertical extension

of 7.9 m.
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PRELT 770 OIRTIE D ST W3, Fig 1 ICFHBERTNERD
BFERT. IMFEOBGHRETEICL 2 &, HBWESR (Pressure
Containment Vessel: PCV) O FEOMEDSEEL LI EFHL
TESHT, [E/AES (Reactor Pressure Vessel: RPV) DEHSIC
BT 7 ) D% (TR o TW B ATREMED D 5 [1]. 2018 FEDHHLE
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Fig.1: Distribution of fuel debris at Fukushima Daiichi
Nuclear Power Plant: Fuel debris is estimated to remain
at the bottom of the RPV[1].

Fig.2: Cable towing device with elastic telescopic
structure: (DANSEN-DRF-10000S)
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Fig.3: Tube with different diameters:
Tubes with diameter of 14.9 mm and 24.1 mm are
joined by 3D printing part.
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Fig.4: Extension mechanism:
This mechanism conveys the tube like a feed screw by
gears that surround the outside surface of the tube.
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Figure 5 2 L AMBEIFORFZRY. 7—2130.71 m 2
579m ¥ET, 4EBOMEBEZEBLEZ. [GEERICBVWT
&, EEMEL RIS 7.9 m 55 0.71 m F TOIMEEME% R
L7z, ZOr Z20MfEthidsy 11:1 TH 3. MEIC 210 s, I#EIC
170 s BL TV 3. BheEEo/MMEEZbX 8T I LA lEX
BBEOMEEN 35 m THol7-0, BERBHIEEEZHRHE LT
7L EHETZFEOEMEERT I N TER. T, KFE
JENCIE 8.0 m MET 2 Z & 2R L 7.
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Fig.5: Arm extension experiment:
The white circle shows the arm tip position.
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Fig.6: Slope interference experiment:
Left: Overview, Right: Result of the experiment
The white circle shows the arm tip position.
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