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From 1909 to 1929, Carnegie, a yacht that was nearly entirely non-magnetic and wood-hulled, sailed scientists around the world – nearly three-hundred thousand miles through its oceans – carefully locating and measuring then unknown magnetic influences in the atmosphere.  The Carnegie's many voyages were part of the Carnegie Institution’s program that included an ambitious magnetic, electric, and oceanographic survey coupled with magnetic and electric surveys of land areas in many parts of the world.  Eventually it carefully located and measured unknown magnetic influences in the atmosphere, and gave scientists something still used today called the Carnegie Curve, the characteristic universal variation of the atmospheric electric field.
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Experiments have shown that the intensity of this electric field is greater in the middle of the day than at morning or night and is also greater in winter than in summer. In 'fine weather', the potential, aka 'voltage', increases with altitude at about 30 volts per foot (100 V/m), when climbing against the gradient of the electric field.[3] This electric field gradient continues up into the atmosphere to a point where the voltage reaches its maximum, in the neighborhood of 300,000 volts. This occurs at approximately 30–50 km above the Earth's surface.[4] From that point in the atmosphere up to its outer limit, nearly 1,000 km, the electric field gradient produced in the lower atmosphere either ceases or has reversed.

Global daily cycles, with a minimum and a peak at roughly 16:00 hours later, were researched by the Carnegie Institution of Washington in the 20th century. This Carnegie curve[5] variation has been described as "the fundamental electrical heartbeat of the planet".[6]
The phenomena characterizing atmospheric electricity are of at least three kinds. There are thunderstorms, which create lightning bolts that 'instantaneously' discharge huge amounts of atmospheric charge to ground in a rapid release of energy stored in the electric field that built up to a particularly extreme degree in the storm clouds. There is a related phenomenon of continual electrification (re-charging) of the air in the lower atmosphere.[7] A third phenomenon is that of the polar auroras.[8]
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