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Analyzing Mathematic Characteristics of the One Leaf Hypotrochoid,
Applied as an Inside Profile Curve, in the Rotary Mechanism

Casing, and Induction of Its Theoretical Formulas
By Koji Ohyagi*

Synopsis: This paper, in the first chapter discusses that, so far, various closed curves-ellipse, triangular,
hexagonal or other polygonal forms with rounded vertex have been applied for cam-rings or rotors of hydrau-
lic pump or for attaining various kind of fits between shaft and bores with such closed curves. One of these curves
the one cycle sine-cam curve is applied for the rotary mechanism such as a rotary compresser or a rotary piston
engine. Furthermore, describes the mathematic relation between one cycle sine-cam curve and one leaf
hypotrochoid, the mathermatic characteristics and application of the curve profile for the purpose of presenting
useful design data to whom interested in applying this curve. In the second chapter, explained the outline of
the “‘sine-cam curve” and the mathematic characteristics of the rotary mechanism applying the one cycle
sine-cam curve to the inside profile of casing, then the theoretical formulas according to working volume,
compression ratio, torque and output power, as the compressor or the two cycle rotary piston engine. In the
third chapter, proved that the one cycle sine-cam curve and the one leaf hypotrochoid is identical. In the fourth
chapter, illustrated the machine tool which generates the sine-cam works, with photographs, and also ex-
plained its products.

The author designed a new type of sine-cam generator and accomplished the manufacture of the trial
one recently.
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