
MARCH-APRIL 1988 ENGINEERING NOTES 191

Technical Comments.

Comment on "Relationship Between
Kane's Equations and the
Gibbs-Appell Equations"

Ronald L. Huston*
University of Cincinnati, Cincinnati, Ohio

In a recent paper,1 Professor E. A. Desloge suggests that
Kane's equations are a form of the Gibbs-Appell equations
and that Kane's method is simply a particular method of
applying the Gibbs-Appell equations. In this writer's opinion,
Desloge's interpretation is grossly misleading. It is an unfair
characterization of a method demonstrated to be extremely
useful in studying complex mechanical systems.

Professor Desloge bases his arguments on the behavior of a
single particle. He states that the extension to more complex
systems is "straight-forward." Because the principal advan-
tages of Kane's equations are manifest with complex mechan-
ical systems, it is deceptive to compare them with other
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equations using a single particle as an example. Moreover, the
extension from a particle to a complex system is not-trivial.
Indeed, complex systems (for example, multibody systems)
present computational difficulties not encountered with a
single particle.

Professor Desloge suggests that the Gibbs-Appell equations
are more general and more efficiently applied than Kane's
equations. Again, when making comparisons for a single
particle, the analysis can be misleading. For example, with
Gibbs' approach one needs to form the Gibbs function S (a
kind of kinetic energy of acceleration) and then 5 must be
differentiated with respect to acceleration components. Nei-
ther of these tasks is simple for larger multibody systems, no
matter how the computations are conducted. With Kane's
approach the equations are formed by scalar products of
vectors. This procedure is ideally suited to algorithm develop-
ment and numerical computation* The suggestion by Profes-
sor Desloge that Kane's equations are restricted to Cartesian
coordinates is puzzling and unjustified. Finally, it is not
surprising that Kane's equations and the Gibbs-Appell equa-
tions lead to the same results because all valid mechanical
principles must ultimately produce the same description of the
mechanical phenomena.
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