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Development of a Jumping Robot with a Non-Circular Gear
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For the effective use of motor powerl] an appropriate gear ratio has to be selected according to the robot task and
motion Because a jumping robot in particular(d requires both high torque and high velocity properties through the
motion a varying gear ratio is necessaryd Moreover[ it has to be optimally designed and realizedO In this paper[
we design a jumping robot with a non-circular gear that changes the gear ratio through the motion for the higher
jumpingd Based on statics[]the gear ratio is optimized and change of the gear ratio is obtained by a simulation-based
design considering the robot dynamicsO A jumping robot is prototyped and a non-circular gear is synthesizedd From
the experimental results[] the energy loss of the experimental system is discussed[

Key Words: non-circular gear[] varying gear ratiol jumping robot
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Table 1 Parameters and initial value of jumping robot

G1(Gear ratio of gear 1) | 1/28
G3(Gear ratio of gear 3) 1/5
{(Leg length) 0.15m
M (Total mass of robot) | 2.06kg
601[0](Initial value of ;) 10°
ieim (Current limit) 6A
E(Applied voltage) 24V
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Fig.7 Pitch curve of non-circular gear
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Fig.8 Simulation of jump
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Fig.9 Experiment of jumping robot with non-circular gear
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Fig.10 Velocity of jumping robot in experiments and sim-
ulation with energy loss model
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