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Abstract:
A methodology is presented from which a general purpose computer code for determining the
kinematics (position, velocity, and acceleration) of spatial mechanisms may be generated. This
methodology permits the equations which describe the mechanism kinematics to be assembled and
solved by a program which only needs to read a concise data base describing the mechanism and type
of solution desired.

The inherent flexibility in this method permits modification of the mechanism configuration and
characteristics by altering the data base describing the mechanism. Changing relatively few parameters
in the data base makes possible the synthesis of motion. That is, for a given desired path or
configuration of the mechanism, the values of the mechanism parameters (coordinates) can be
determined without alterations in computer code. The method presented is well suited for
multi-positional kinematic analysis and synthesis of complex spatial mechanisms with multiple degrees
of freedom.

Two examples of kinematic analysis using this method are presented. The first is a three degree of
freedom closed loop mechanism. The second is the robot arm used on the space shuttle, which is a
six-degree-of freedom mechanism. Examples of position, velocity, and acceleration solutions are given
for both mechanisms. 
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