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Development of a Load Inertia Decoupling Mechanism “Spherical Dish” using Spherical Links

OIE FERARIEH (BAL¥BEKR)

Masaaki KUMAGALI, Tohoku Gakuin University, kumagai @mail.tohoku-gakuin.ac.jp

This paper describes a passive mechanism that can decouple inertial influence of additional mass
to inverted pendulums or mobile robots. Commonly balance of an inverted pendulum is affected by
mass deviation of the body or upper part because equilibrium posture is where center of mass of the
whole things comes on ground contact point or based joint, which may be changed by additional mass.
To decouple this influence, an idea of mechanism with nature of a pendulum named “Spherical Dish” is
introduced, which is implemented by spherical surface and ball transfers, by parallel linkage, and by serial
linkage. The experimental results provided in accompanied video show effectiveness of the mechanism.
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Fig.1 Original idea of the Spherical Dish, a plate with
spherical surface put on ball transfers.
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Fig.2 Problem of inverted pendulum with additional
mass. The common center of all objects come above
the contact point.
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Fig.3 A spherical (cylindrical, circular) surface supported
without friction acts as a swinging pendulum.
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Fig.4 Model parameter of Spherical Dish.
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Fig.6 Linkage and joint model of two Spherical Dish.

Fig.7 Angular parameter of parallel link type.
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(a) Without weight
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(c¢) Hand-held type (d) Inside of dish

Fig.8 Serial link type of Sepherical Dish.
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