
Suppose in figure 1, AB to be a circular cui-ve with centre C.

Now if we begin at B to reduce the curvature directly witli

distance, continuing this reduction until curvature is zero, main-

taining the same central angle I. us in circular curve, the new

curve will pass outside AB, having a tangent of/F(i, parallel to

DE, the tangent of AB, and at a certain distance, KA, I'rom it.

As is customary A is called the P.O. ; F the P.T.C., and B the P.C
Again let H be the angle which the curve at any point L, makes

wi-h the initiol tangent FG, s the length of arc FL. Then since

by hypothesis the curvature at F is zero and increases with the

distance from P; therefore the curvature of any point L, distant

8 from P, is equal to a constant multiplied by s. For con-

venience to avoid fractions later, this curvature is expressed by

2ks, k being the constant depending on the rate of change of cur-

vature.
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The radius of the curvature equals ^^, H being any angle.and

and curvature varies invei-sely as the radius of curvature, we have

. = 'ihs, or, after integrating, H = ks'.

Ify is the ordinate, we have dy = ds nin H = ds sin ki' (a),

but sin a (a being any angle) in series is equal to

;|c a? ,
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"^ 3 ! = 1.2.3; 5 ! = 1.2.3.4.5. and so on.

In tbe same way, for the abscissa .c, we have dx = ds cos =
ds cos ks'
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From these two equations (b) and (c) the length s of the arc

FL is expressed in terms of the co-ordinates of the curve, but

before using them the investigation must be carried further.

After passing this point two methods of procedure are open.

First, reducing the curvature from the P. C, in the same ratio

as it was increased. Equation (b) will then give the radial

ordinates for this part of the curve, besides the ordinates—from

the tangent— for the flret part. Also the curve and offset will

bisect each other at P. If we should now place the second

derivative for the first part at P equal to the second derivative of

the second part at P, the K will be eliminated, leaving s to be

ascertained for any given value of !/ or AK.

(The work of the above has been omitted hero; it is simple

application of tlio calculus, and, if interested, the reader may

readily follow the steps through himself.)

Second—By continuini; the curve to B, and placing the curve

so that it shall be the circle of curvature, we will get for flat

curves the same result as in the last case. When the offsets are

larger, AK and the curve will rot bisect each other, and the

ordinates from the circle will dirt'er slightly from the correspond-

in" ones of the tangent. The author claims this to be theoret-

ically the correct method, particularly if the curve is to be run

with a transit. It also gives simpler forraute.

Now from equation (1)
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Bui at its limits S=R, and at the same time 2 6=2 I ,.„,,; the s

then being s", the distance from the P. T. C. to the P. C

and k=
e
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