
A rigid body on a skate: another devie that annot stand still butbalanes while movingMihael J. Coleman and Andy RuinaAbstrat
Passive mehanial systems that are dynamially stable in statially unstable on�gurationsinlude tops, a passive biyle[1℄, a skateboard with a rigid rider[2℄, a polygon rolling downhill(in 2D and in 3D), and some simple models of walking[3℄. These systems gain their stability bya mixture of having fast-spinning parts, dissipation, having nonholonomi kinemati onstraints,having intermittent ontat, and having linkages that onnet internal degrees of freedom.The purpose of this work is to �nd stability of a statially unstable on�guration with the fewestnumber of these features. We study a single three-dimensional rigid body supported by a single-pointskate ontat on a level plane. Thus there is no dissipation, no fast-spinning parts, no intermittentontat, and no internal linkages and internal degrees of freedom. This system is onservative butnon-Hamiltonian beause of the nonholonomi skate onstraint. The only way to ahieve stabilityis through adjusting the mass distribution.Using linearized stability analyses and fully nonlinear numerial simulations, we investigatewhether suh a body an have asymptotially stable motions (in some variables). This systeman be thought of as a model of an ie skater on a single ie skate or of a person riding a masslessmonoyle. Of interest is the possible role of mass distribution for the qualitative dynamis of, say,vehiles, robot, and prostheti limb designs.1. R. S. Hand, Masters thesis, Cornell University, Ithaa, NY, 1988.2. M. Hubbard, J. Appl. Meh. 46, 931 (1979).3. M. J. Coleman, M. Garia, K. Mombaur, and A. Ruina. Predition of stable walking for a toythat annot stand. Phys. Rev. E, 64(2):22901(3), 2001.
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