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Theseareiie?crioeilwlien the gciienitiiig circle rolls within the directing circle.

The construction is similiirto the foregoing. To find the curve trncej

by the point I> when the circle A K tolls within the circumference

B A € : Divide the circumference of the circle A K into iiny number
of equal parts, and on B A V mark off on either side of A parts

equal to these. Join the points so foumi to the centre F outtinB the

arc described through the centre H of the rolling circle in n, h, v,

<,•>, KT, etc.

Through ihe points in the circumference of the circle having a raclius II B,
describe aros from the centre F and from the centres a, b, c, etc.,

describe arcs with radius e.iuiil to H I> meeting the former in 1., N,
<>, etc. This curve, the superior hypotrochoid, will form loops as

N O P K.

The inferior hypotrochoidal curve, trajc.l by the point T i.f which T IJ V
W X is a ?iart„ is described in a similar mam er.
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The path of n point in a flexible inextensiblo thread made to unwind itself ta.igen-

tially from a curve, in the plane of the curve, is an Involute.

The curve from which the line is unwound is called the evoliito of the involute
curve. The involute curve being given, its evolute may, by a converse

operation, bo determined. To form an involute, tangents are drawn from
the evolute, and the points of tangenoy are ths instantaneous centres of

curvature.

If from the involute normals be drawn and the centres of curvature obtained, ilie

locus of these centres will be the evolute. (See figure and also I'roblem 76.)

To obtain (he cen(res of curvature when Ihe character of the curve is not known, it

is necessary to assume three points near to each other, and obtain the centre
of the circle passing through them. (Prob. 3fi.)

As any curvix maybe considered an evolute from which to obtain an involute, so

also it may be considered an involute from which the corresponding
evolute may be obtained.

Cycloids ix General.

A Cycloid is described by any point in a curve when the curve rolls on any other
curve. .Vs for e.xamjile, an ellipse rolling upon an ellipse.

As an exercise, describe the cycloid generated by a point in an ellipse having axes
of 3" and 1" when the director is a straight line.


