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Development of Conical Spring-based Jumping Mechanism for a Portable Robot
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Abstract

9 A)

It is desirable that the guard robot should be small-sized and light-weighted to increase its portability. In
addition, it should be able to overcome a relatively high obstacle to cope with different situations. The
jumping robot can reach a higher place more rapidly than other locomotion methods. This research proposes
the jumping mechanism based on the conical spring for a small robot. Both the clutch mechanism and conical
spring are incorporated into the jumping mechanism. In the clutch mechanism, the spring can be immediately
compressed and released by one actuator with the planetary gear train and one-way clutch. The robot
equipped with the jumping mechanism can overcome the obstacles which are higher than its height. In this
paper, the characteristic of the conical spring for the jumping robot is determined and the small-sized, light-
weight jumping mechanism is developed. The validity of the jumping mechanism was verified by various
experiments. It is shown that the robot using this mechanism can provide good mobility in the rough terrain.
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Fig. 1 Jumping model.
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Fig. 4 Clutch mechanism; (a) front view, (b) planetary
gear part, (c) clutch part.
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Fig. 6 Conical spring; (a) prototype, and (b) load-
deflection curve.
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Fig. 7 Jumping mechanism using planetary gear and
one-way clutch.
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Fig. 8 Jumping robot based on jumping mechanism.
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Fig. 10 Jumping test; (a) marble stair (b) wooden stair.
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