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Mobility Improvement of a Jumping Robot using
Conical Spring with Variable Length Endtip
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(Ki-Seok Kim, Byeong-Sang Kim, Jae-Bok Song, and Chung Hyuk Yim)

Abstract: Mobility is one of the most important features for a guard robot since it should be operated in rough places. A wheel-based
mobile robot capable of jumping is an appropriate structure for a guard robot because it can easily satisfy the requirements for small
guard robots. The jumping robot can reach a higher place more rapidly than other locometion methods. This research proposes a
small robot equipped with the jumping mechanism based on the conical spring with the variable length endtip. The variable length
endtip enables the independent control of the jump force and jump angle which are related to the jump height and jump distance,
respectively. Various experiments demonstrated that the proposed jumping mechanism can provide the independent control of jump
force and jump angle, and improve the mobility of a small robot to overcome an obstacle. Furthermore, 2 combination of the jumping

mechanism and the PSD sensor to measure the distance to the step enable the jumping robot to autonomously climb stairs.

Keywords: jumping mechanism, nut-screw mechanism, conical spring, clutch mechanism, jumping robot
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Fig. 1. Sequence of jumping motion.
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Fig. 2. Trace of jump: (a) high spring force, and (b) low spring force.
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Fig. 3. Jumping robot based on conical spring.

(b) Jumping mode.

(a) Driving mode.
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Fig. 4. Spring configurations.
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Fig. 17. Jumping test for different jump angle.
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