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THE FOUCAULT PENDULUM AND A SUSPENDED BURDEN WEIGHT
FROM A SLEWING JIB CRANE

(1st Report—Egqations of Motion and Path of Motion for the Foucault Pendulum)
Takemitsu ToMI

The well-known Foucault Pendulum has been used to detect the effect of the Earth’s
rotation upon the motion of a pendulum oscillating under the action of gravity.

In writing the equations of motion for a pendulum supported by a string having a length
! at any point with a northern latitude ¢, we take the system of rectangular coordinate axes
&,7,& which are fixed in the Earth and moving with it.

The & axis is tangent to the meridian at that point due south and the % axis is tangent
at the same point to a parrallel circle toward the east while the { axis has the radial direc-
tion vertically upwards.

Keeping in mind the direction of the Coriolis accelaration, the differential equations of
relative motion of a pendulum derived by Foucault become
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where g is the acceleration due to gravity and £ is the angular velocity of the Earth.
Assuming that the initial displacement of the pendulum is &, toward the east, the follow-
ing expressions have been obtained as the solutions of Egs. (a):

&=0, [cos(Vg/l-t)sin(@ sin ¢-t) — (2 sin $)V'¢/g sin (V'g/l+£)cos(@sin ¢+£)] l
=08, [cos(Vg/l-)cos( sin ¢+1) + (2 sin )V /g sin (Vg/l-t)sin(Qsin ¢-) 1S
Egs. (b) are the famous expressions for the path of motion of the Foucault Pendulum.
However, substituting Eqs. (b) into Egs. (a), we can find that Egs. (b) are not the exact
solutions of Egs. (a).

Therfore, by using the equations of motion for a burden weight suspended from a slew-
ing jib, the author has got the following differential equations:

(b)

dt§ —28 sin ¢-d7—+(— —2?sin? ¢)6=0 ]

dt’ +2.Q sin ¢4~ S + (— — 2% sin? ¢)77 0

Egs. (b) are the exact solutions of Egs. (c¢) which are valid for all values of .2 corres-
ponding to 0<<2<eo.
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