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Newtonian N-body problem has collision singularity if two of the bodies collide at one time. We construct new coordinates

and time transformation that regularize the singularities of simultaneous binary collisions in the collinear four-body

problem. The motion in the new coordinates and time scale across simultaneous binary collision at least C2. Furthermore,

we study the behavior of the motion closing, across and after the simultaneous binary collision. Many different types

of periodic solutions involving single binary collisions and simultaneous binary collisions are constructed. We write a

program to simulate the motion of Newtonian N-body problem. (Received September 16, 2006)
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