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Experimental Study on the Movement of Pneumatic Actuating Mechanism
for Self-Propelling Endoscope

Young Mo Lim*, Ji Sang Park**, Byung Kyu Kim**, Jong-Oh Park** and Soo Hyun Kim***

ABSTRACT

In this paper, we propose a new locomotive mechanism using impulsive force for microcapsule-type endoscope. It
has the compact size for movement in the colon and actuating mechanisms for bi-directional movement. The actuating
mechanism resembles a pneumatic cylinder and consists of body, inertia mass(piston), spring, pneumatic source and
valve. When valve is ON, the pneumatic impulsive force between piston and body drives them in two opposite direction.
As the air in the body is passed away, the contrary movements are occurred by spring reaction. Therefore, the direction
of body’s motion is determined by the relative magnitude of two opposite impulsive forces, i.e., pneumatic and spring
force. The effect of two impulsive forces can simply be controlled by On-Off time of solenoid valve.
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Fig. 1 Inside of the Colon
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Fig. 2 Conceptual design of the proposed system
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Fig. 3 Schematic diagram of pneumatic impulsive actuator
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Fig. 4 Principle of movement (a) Forward movement
(Pneumatic effect < Spring effect) (b) Backward
movement (Pneumatic effect > Spring effect)
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Fig. 7 The moving characteristics of single actuating unit
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Fig. 8 The characteristics of movement for various air
pressure
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Fig. 10 The characteristics of movement for various duty
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