








To find the maximum angle from the horizontal ( that the ball can be kicked without hitting the bumper, draw a line from the bottom outside corner of the bumper tangent to the ball. Then the maximum angle vector is parallel to this and passes through the center of the ball.


Given the radius r of the ball and the height h of the bottom of the bumpers above the floor, it is possible to calculate the length of a = h – r. Given the depth d the ball penetrates into the frame perimeter and the width w of the bumpers, the value of b can be determined: b = w + d – r. The distance x from the center of the ball to the bottom outside corner of the bumper can then be determined via the Pythagorean theorem:  x = ((a2+b2). Now the angles ( = asin (r ÷ x) and ( = asin (c ÷ x) can be found. Since these angles together with ( are complementary, ( can be determined as follows: ( = 90 – ( – (.

See Sheet 1 of the Excel file.


 





To find the maximum chassis overhang d beyond the near edge of the ball, and given the height h of the bottom of the chassis above the ground as well as the ball’s radius r, first find a = h – r.  Then the angle ( = asin (a ÷ r), from which can be derived the length b:    b = r cos (. The overhang is then d = r – b.

See Sheet 2 of the Excel file.
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Bumper (simpli-fied into a rect-angle)
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Chassis (simplified into rectangle)
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