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Imagine a device like that shown in Figure A. (1)There is a thin, circular plastic disc

supported on a concentric shaft which is made free to rotate. On the disc is a coil of wire

in the form of a short solenoid concentric with the axis of rotation. This coil carries a

steady current I provided by a small battery, also mounted on the disc. Near the edge of

the disc and spaced uniformly around its circumference are a number of small metal

spheres insulated from each other and from the solenoid. Each of the conducting spheres

is charged with the same electrostatic charge Q. Let us assume that at first everything is
stationary and the disc is at rest. Suppose now that by some arrangement that the current
through the solenoid is interrupted. (2)At that time the magnetic flux created by the

solenoid must go to zero. There will, therefore, be an electric field induced, circulating

around in circles centered at the axis. The charged spheres on the perimeter of the disc

will all experience an electric field tangential to the perimeter of the disc. Thus we

would expect that as the current in the solenoid disappears, the disc would begin to

rotate. However, apparently, in the beginning the system had no net angular momentum.

Is not this a violation of the conservation of the angular momentum of a closed system?
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Figure A.
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) UTE2FBICH L 7 — 2 —F =power meter ; 1 1E = calibration ; IET 5 = to calibrate ;
7 —F =rawdata ; EOYWBEEL = the meeting of the Physical Society next spring.
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