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ABSTRACT

This study proposes a new flexible robot which is driven by ciliary actuators using fluid power. The
robot has a flexible active joint which is capable of changing the robot shape according to terrains.
This paper describes the active joint, and proposes a new mechanical valve for automatic control of
the active joint. With the proposed mechanical valve, the prototype robot succeeded in climbing a
vertical composite pipe which combines 148 mm and 164 mm in diameter without manual control.
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Fig. 1 Flexible ciliary mobile robdt [4]
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Fig. 2 Prototype robot with active joint for direction change
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Fig. 3 Prototype flexible active joint for segment width change
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Fig. 4 A body segment with active width change function

4

Depressurized Pressurized
Fig. 5 Change of whole body shape
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Fig. 6 Climbing motion (160mm to 200mm pipe)
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Fig. 7 Pressure change for various terrains
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Fig. 8 Structure of valve Fig. 9 Application example of the valve
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Fig. 10 Overview of prototype valve for constant pressure maintenance
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Fig. 11 Relationship between pressure difference and d
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Fig. 12 Pressure change in low pressure
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Fig. 13 Pressure change in high pressure
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Fig. 14 Climbing motion with automatic body adjustment (148mm to 164mm pipe)
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Fig. 15 Climbing motion with automatic body adjustment (148mm to 164mm pipe)
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