Electric Whirl
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Introduction
The purpose of the Electric Whirl is to make evident the motion of ions under the influence of an electrostatic field.

Theory

Whether the Electric Whirl is connected to ground or to the sphere, a net charge is maintained on it. When the whirl is connected to ground, the charges that have been repelled by the charge on the sphere are subsequently bled to ground by electrostatic repulsion. When the whirl is connected to the sphere, the sphere and the whirl constitute a single conductor, which is charged by the belt.

Corona discharges are established around the pointed regions of the whirl. The ionized particles with the same kind of charge as the whirl are repelled. Consequently, forces are exerted upon those pointed regions of the whirl in the opposite direction. The ionized particles with charges of the opposite sign are attracted. Because they have very little distance to travel until they arrive at the whirl, the momentum gained is small, and the charges attracted to the whirl will have little effect. It follows that there is a set of net forces acting on the points, which result from a torque acting on the whirl as a whole. Notice that the sign of the charge is irrelevant as the experiment has shown. When the whirl is isolated, the charges leaving the points and the charges entering the points all have the same momenta, and the net force is zero. It is possible to feel the electric wind on one’s hand by removing the whirl from the shaft when the shaft is connected to the generator sphere.

