Eric Cook’s message :

Gordy,

Mark has raised to the surface some of the points that show the complexity of analyzing the cast mathematically. Mark is correct in the fact that our translation is not rectilinear. We have the coupling of curvilinear type translation and rotation. Take a peek at these youtube videos I found on relative motion, beware there are equations.

setup   -    http://www.youtube.com/watch?v=_o9lI_Ry1SQ&feature=relmfu
part 1  -    http://www.youtube.com/watch?v=dd5kr_e0EWg&feature=relmfu
part 2  -    http://www.youtube.com/watch?v=bqLD1QjFlRw&feature=relmfu
part 3  -    http://www.youtube.com/watch?v=6fJld3qGYuo&feature=relmfu

The problem in the videos is a 2-d, planer problem. If we add the k component (direction coming out of the page), things get a little more messy for the translation component and a lot more messy for the rotation component. Also in this problem (video series) the translation is rectilinear, including a curvilinear translation adds even more complexity. 

Actually, I'm not so sure we can say that we experience true curvilinear translation (all points on the object move in congruent curve lines & no relative velocity or acceleration between any points on the object) when casting (how small is our boundary condition?). And we definitely don't experience rectilinear translation (all points on the object move in parallel straight lines & no relative velocity or acceleration between any points on the object). How about simply curvilinear motion for the translation component?
Differentiation alert, not for the mathematically squeamish - http://www.real-world-physics-problems.com/curvilinear-motion.html
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