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In this research, a driving principle of growing from the tip and of steering the directions
was constructed, aimed to realize the same phenomenon as the plant root whose growing
point is extending in the deep earth. Furthermore, by taking advantage of the proposed
principle, the inline pipe robot to search for the crack in pipes, the search robot in
disastrous sites, and the flexible manipulator to hold a human body after creeping between
the body and the bed were developed, which could demonstrate the usefulness and the
validity of “Plant Growing Actuator.”
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Cross sectional view
(a) Initial condition before tucked in

Side view

Flat tube

OQuter skin

(b) Pressurized condition after tucked in

Fig.1 Tip growth with two flat tubes facing

Fig.2 Tip growth in the initial prototype steering
along a curved path
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Fig.3 Steering the direction of tip.
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Fig.4 Overall view of Grow-hose-1 with a head

unit on its tip

Table 1 Specification of Grow-hose-I

Size Length:3.0m, Diameter ¢ 50mm

Tube Flat tube made of urethane
inner diameter ¢ 10mm
outer diameter ¢ 12mm

Air pressure | 0.5MPa
Holder

Paper clip with thin flat shape
(22mm X 6mm X 0.5mm)
Stainless

Installed Interval : 25mm-35mm

Flexible rail| Nylon string
Quter diameter ¢ 2mm

Table 2 Specification of the head unit

Unit size Acrylic plastic case

Diameter ¢ 62.5mm
Length 40mm

Camera size| 21mm X 21mm X 6mm

Roller

Stainless steel ¢ 4mm X 8mm
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Fig.5 Basic concept of tunnel making propel.

Fig.6 Developed head unit equipped with a a

camera, LEDs, and the driving mechanism.

1

Fig.7 Steering motion.
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Hose 1 Tipper

Fig.8 Mechanism of the drawn-out mat.
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