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the causes of excessive pressures, and the forms which such pressures may assume, are so much more varied in electric circuits than with steam
pressures, that the design of perfectly satisfactory lightning arresters has been a far more difficult problem than the design of the steam safety
valve. Such excessive pressures may enter the electric circuit from the outside by atmospheric disturbances as lightning, or may originate in the
circuit. Excessive pressures in electric circuits may be single peaks of pressure, or strokes or discharges, or multiple strokes; that is, several strokes
following each other in rapid succession, with intervals from a small fraction of a second to a few seconds, or such excessive pressures may be
practically continuous, the strokes following each other in rapid succession, thousands per second, sometimes for hours. Atmospheric
disturbances, as cloud lightning, usually give single strokes, but quite frequently multiple strokes, as has been shown by the oscillograms secured
of such lightning discharges from transmission lines. Any lightning arrester to protect the system must therefore be operative again immediately
after the discharge, since very often a second and a third discharge follows immediately after the discharge within a second or less. Continuous
discharges, or recurrent surges (lightning lasting continuously for long periods of time with thousands of high-voltage peaks per second), mainly
originate in the circuits: by an arcing ground, spark discharge over broken insulators, faults in cables, etc. However,...
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