Energy from the medium 1. - The windmill

But, whatever our resources of primary energy may be in the future, we must, to be rational,
obtain it without consumption of any material. Long ago I came to this conclusion, and to
arrive at this result only two ways, as before indicated, appeared possible — either to turn to
use the energy of the sun stored in the ambient medium, or to transmit, through the medium,
the sun's energy to distant places from some locality where it was obtainable without
consumption of material. At that time 'I at once rejected the latter method as entirely
impracticable, and turned to examine the possibilities of the former. It is difficult to believe,
but it is, nevertheless, a fact, that since time immemorial man has had at his disposal a fairly
good machine which has enabled him to utilize the energy of the ambient medium. This
machine is the windmill. Contrary to popular belief, the power obtainable from wind is very
considerable. Many a deluded inventor has spent years of his life in endeavoring to "harness
the tides," and some have even proposed to compress air by tide- or wave-power for
supplying energy, never understanding the signs of the old windmill on the hill, as it
sorrowfully waved its arms about and bade them stop. The fact is that a wave- or tide-motor
would have, as a rule, but a small chance of competing commercially with the windmill,
which is by far the better machine, allowing a much greater amount of energy to be obtained
in a simpler way. Wind-power has been, in old times, of inestimable value to man, if for
nothing else but for enabling him to cross the seas, and it is even now a very important factor
in travel and transportation. But there are great limitations in this ideally simple method of
utilizing the sun's energy. The machines are large for a given output, and the power is
intermittent, thus necessitating the storage of energy and increasing the cost of the plant.
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Energy from the medium 2. - The solar engine

A far better way, however, to obtain power would be to avail ourselves of the sun's rays,
which beat the earth incessantly and supply energy at a maximum rate of over four million
horse-power per square mile. Although the average energy received per square mile in any
locality during the year is only a small fraction of that amount, yet an inexhaustible source of
power would be opened up by the discovery of some efficient method of utilizing the energy
of the rays. The only rational way known to me at the time when I began the study of this
subject was to employ some kind of heat- or thermodynamic engine, driven by a volatile fluid
evaporated in a boiler by the heat of the rays. But closer investigation of this method, and
calculation, showed that, notwithstanding the apparently vast amount of energy received from
the sun's rays, only a small fraction of that energy could be actually utilized in this manner.
Furthermore, the energy supplied through the sun's radiations is periodical, and the same
limitations as in the use of the windmill I found to exist here also. After a long study of this
made of obtaining motive power from the sun, taking into account the necessarily large bulk
of the boiler, the low efficiency of the heat-engine, the additional cost of storing the energy,
and other drawbacks, I came to the conclusion that the "solar engine," a few instances
excepted, could not be industrially exploited with success.
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Energy from the medium 3. - New ways

In recent experiments I have discovered two novel facts of importance in this connection. One
of these facts is that an electric current is generated in a wire extending from the ground to a
great height by the axial and probably also by the translatory movement of the earth. No
appreciable current however will flow continuously in the wire, unless the electricity is
allowed to leak out into the air.
It is possible, and even probable, that there will be in time other resources of energy opened
up, of which we have no knowledge now. We may even find ways of applying forces such as
magnetism or gravity for driving machinery without using any other means.
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