One of Dr. Tesla's quests was to harness natural processes to produce electricity without consuming fuel. This is accomplished with hydroelectric generators that harness gravity via falling water and his radiant energy system that would harness cosmic rays which is best achieved at higher altitudes. Both methods use no fuel but have geographical requirements that make them location specific, thus the need for the transmission system.

Dr. Tesla patented two methods of wireless transmission of electricity utilizing unidirectional high voltage impulses. Each method had two modes. Both methods and both modes of each require unidirectional high voltage impulses. Regardless of which medium or mode is used, under the influence of normal electrical currents the medium appears to be a nearly perfect insulator but it becomes conductive under the influence of these impulses. Generally speaking, that is the definition of a semiconductor: a material which is not conductive under some conditions and is conductive under others. Dr. Tesla repeatedly stated that his method of transmission utilized conduction, not induction and not radiation as Hertz used. In the Hertzian method the current stays in the transmitting antenna and the E field propagates through free space and excites the current in a receiving antenna. 
Dr. Tesla explained his methods of generating these impulses many times. The most instructive are:

	Experiments with Alternate Currents of Very High Frequency and Their Applications to Methods of Artificial Illumination delivered before the American Institute of Electrical Engineers at Columbia College on May 20, 1891.


Superimposed vibrations are impossible when we work with an alternate current machine. If a spring be gradually tightened and gradually released at the same rate, it does not perform independent vibrations; for this a sudden release is necessary. So with alternate currents from a dynamo machine, the medium is harmonically strained and released, this giving rise to only one kind of waves; a sudden contact or break, or a sudden giving way of the dielectric, as in the disruptive discharge of a Leyden jar [capacitor], are essential for the production of superimposed waves.
When the terminals of a high tension induction coil [Fig. 31] are connected to a capacitor, and the capacitor is disruptively discharging into a circuit, we may look upon the arc playing between the spark gap as being a source of alternating, or generally speaking, undulating currents, and then we have to deal with the familiar system of a generator of such currents, a circuit connected to it, and a condenser bridging the circuit. The capacitor in such case is a veritable transformer, and since the frequency is excessive, almost any ratio in the strength of the currents in both branches may be obtained. In reality the analogy is not quite complete, for in the disruptive discharge we have most generally a fundamental instantaneous variation of comparatively low frequency, and a superimposed harmonic vibration, and the laws governing the flow of currents are not the same for both.
	Experiments with Alternate Currents of High Potential and High Frequency delivered before the Institution of Electrical Engineers in London in February 1892


There is no doubt that with the enormous potentials obtainable by the use of high frequencies and oil insulation luminous discharges might be passed through many miles of rarefied air, and that, by thus directing discharges energy of many hundreds or thousands of horsepower, motors or lamps might be operated at considerable distances from stationary sources.

I then found that I could excite vacuum tubes at considerable distance from a conductor connected to a properly constructed coil, and that I could, by converting the oscillatory current of a capacitor to a higher potential, establish alternating fields which acted through the whole extent of the room, lighting up a tube no matter where it was held in space. [And if a whole room, why not the entire palnet?]

	On Light and Other High Frequency Phenomena delivered before The National Electric Light Association in St. Louis in March, 1893. The section titled “On the Apparatus and Method of Conversion”.


These high frequency currents are obtained in a peculiar manner. The method employed was advanced by me about two years ago in an experimental lecture before the American Institute of Electrical Engineers [Above].  The general plan is to charge capacitors from a current source with high tension and to discharge them disruptively while observing well known conditions necessary to maintain the oscillations of the current.
When the capacitor is charged to a certain potential the air or insulating space gives way and a disruptive discharge occurs. There is then a sudden rush of current and generally a large portion of accumulated electrical energy spends itself. The capacitor is thereupon quickly charged and the same process is repeated in more or less the same fashion.
If the rate at which the capacitor is discharged is the same as that at which it is charged, then, clearly, in the assumed case the capacitor does not come into play. If the rate of discharge be smaller than the rate of charging, then, again, the capacitor cannot play an important part. But, if, on the contrary, the rate of discharging is greater than that of charging, then a succession of rushes of current is obtained.

It is evident that, if the rate at which energy is dissipated by the discharge is very much greater than the rate of supply to the capacitor, the sudden rushes will be comparatively few, with long time intervals between. This always occurs when a capacitor of considerable capacity is charged by means of a comparatively small machine.

If the rates of supply and dissipation are not widely different, then the rushes of current will be in quicker succession, and this the more, the more nearly equal the rates are, until limitations incident to each case and depending upon on a number of causes are reached. Thus we are able to obtain from a continuous current generator as rapid a succession of discharges as we like.

The rushes of current may be of the same direction under the conditions before assumed, but most generally there is an oscillation superimposed upon the fundamental vibration of the current. When the conditions are so determined that there are no oscillations, the current impulses are unidirectional and thus a means is provided of transforming a continuous current of high tension into a direct current of lower tension, which I think may find employment in the arts.

The ideal medium for a discharge gap should only crack … think for the sake of illustration, of a piece of glass or similar body clamped in a vice, and the vice tightened more and more. At a certain point a minute increase of the pressure will cause the glass to crack. The loss of energy involved in splitting the glass may be practically nothing, for though the force is great, the displacement need be but extremely small.  

One mode was the higher frequency, lower current transmission of signals. The other mode was the lower frequency, higher current transmission of industrial scale power from locations where power was easier to generate to locations of consumption not so amenable to electrical generation. Examples of the frequencies are given in the patents.
The first proposed method was transmission through the atmosphere by balloons maintained at high altitudes. The high altitude offered two features beneficial to electrical transmission: rarefied air permitting an easier transition to the conducting state and very cold temperatures. He found in his Houston street lab that transmission through a tube of rarified gas was more easily accomplished and that conductors maintained at lower temperatures offered less resistance, the latter a precursor to super-conductivity. It is probably this ability to maintain conductors at a low temperature that he was referencing when he said, "Dr. Carl Linde announced the liquefaction of air by a self-cooling process, demonstrating that it was practicable to proceed with the cooling until liquefaction of the air took place. This was the only experimental proof which I was still wanting that energy was obtainable from the medium in the manner contemplated by me." [The Problem of Increasing Human Energy, Century Illustrated Magazine, June 1900]

The US Patent 685,012 applied for March 22, 1900 and issued to him concerned the cooling of conductors to intensify the oscillation of a coil by reducing their impedance. Dr. Tesla's US Patent No. 645,576 is the patent issued to him concerning transmission through the atmosphere and it notes that the methods for maintaining the elevated balloons at the stated altitudes above sea level were not available and would need to be developed. The application date of this patent was July 2, 1897. Figure 1c on page 12 of the Colorado Springs notes shows a device reportedly set up in his New York lab to demonstrate the transmission of power through rarefied air for the Examiner-in-Chief of the U.S. Patent office.
The method of globally transmitting through the atmosphere was never implemented, probably due to the lack of any suitable way to maintain the elevated balloons at +30,000 feet. It most likely would have failed if attempted because the altitudes stated are within the realm of the jet stream. The existence of which was unknown at the time. We now know that is has winds of roughly fifty to two hundred fifty miles per hour.
There have been several conjectures that an ionized path to the upper atmosphere could replace the need for the balloons maintained at altitude but again the jet stream would interfere with this method because ionization is, after all, ionized matter and the winds would certainly affect it.

Generally, his work on power transmission through the atmosphere was an extension of his work using high frequency, high voltage electricity for lighting globes in a room with no wires attached but taken to a global scale which required much higher voltages.
Dr. Tesla went to Colorado Spring in 1899 with three main goals: to develop a transmitter of great power; to perfect means for individualizing and isolating the energy transmitted; and to ascertain the laws of propagation of currents through the earth and the atmosphere. It is interesting that his June 26, 1899 notes describe a method for separating gases using high voltage and he makes particular note of how to capture hydrogen. One may assume that this would be used to maintain the balloons at altitude as stated in the above patent. So at this point he was still thinking of elevated transmission through the atmosphere.
Dr. Tesla's July 4, 1899 Colorado Springs notes detail his observation that lightning strikes from a particularly strong storm set up standing waves in the earth. The storm that was providing the lightning was, however, moving across the plains east of Colorado Springs so the source of the standing waves was moving, causing the standing waves to move with the source. This was a turning point in the development of his transmission system. He describes his methods of recording the disturbances made by the storm and concludes:

"This was a wonderful and most interesting experience from the scientific point of view. It showed clearly the existence of stationary waves, for how could the observations be otherwise explained? How can these waves be stationary unless reflected and where can they be reflected from unless from the point where they started? It would be difficult to believe that they were reflected from the opposite point of the Earth's surface, though it may be possible. But I rather think they are reflected from the point of the cloud where the conducting path began; in this case the point where the lightning struck the ground would be the nodal point. It is now certain that they can be produced with an oscillator. (This is of immense importance.)"

At this point he is still thinking of the atmosphere as the transmission medium but notes that it is possible that the standing waves were reflected from the opposite point of the planet's surface. Shortly after returning from Colorado Springs he patented a method of transmission through the earth. In this system the impulses delivered to the ground would be delivered to the same point every time so the standing waves could be enhanced and manipulated. Lightning never strikes the same place twice? Not if Dr. Tesla had anything to do with it.

This second patented method proposed transmission through the earth. Dr. Tesla's U.S. Patent No. 787,412 applied for May 16, 1900 and Canadian Patent No. 142,352 applied for April 17, 1906 are very similar and are both titled "Art of Transmitting Electrical Energy Through Natural Mediums". Note, however, the difference in the application dates of almost six years. Although the patents are similar, they are not the same. The Canadian patent is more complete. Examining that Canadian patent explains many things about the magnifying transmitter. In the example given in the patent he describes transmitting signals but, as usual, says the method may be applied to other valuable uses. It appears that he did not want to disclose too much in the U.S. patent until after the Wardenclyffe project was completed. 1906 was about the time Wardenclyffe was abandoned so it can be assumed that he filed the Canadian patent to protect his ideas. Filing the patent in Canada would also make it somewhat more obscure in that it would have to have been physically examined in those days and, having the same title as the U.S. patent, might have been skipped over because the investigator already thought he was familiar with it. The art work is the same and the text is mostly the same but more specifics are given in the Canadian patent.
There are several statements in these patents that indicate that what Dr. Tesla was doing was creating electrical disturbances on the scale of natural lightning bolts striking the ground that generated waves in the earth. These waves would travel to the diametrically opposite side of the earth and reflect back toward the point of origin. In doing so they would create standing waves. The beauty of this is that with proper timing, constructive interference would increase the strength of the waves. He had to use from fifteen to fifty million volts to accomplish this depending on the mode and that necessity required "magnifying" the potential. 
Dr. Tesla's magnifying transmitter utilized three coils in a unique configuration. The spiral wound primary coil was oriented horizontally and arranged so that the higher voltage it developed was accessible at the center of the spiral. The helically wound secondary coil was oriented vertically at the center of the primary coil. The purpose of the arrangement between these two coils was to achieve a loose inductive coupling that allowed the secondary to more easily achieve self resonance while reducing mutual inductance between the two coils. A helically wound third coil that Dr. Tesla called his "extra" coil was attached above and fed from the top of secondary coil. The purpose of the extra coil was to raise the voltage even further by self inductance while practically not being inductively coupled to the primary. In essence, this arrangement delivered the magnifying aspect of the magnifying transmitter. He found that with a properly adjusted set of coils he could deliver virtually any voltage desired. Throughout his patents he refers to a "secondary system". It is not clear how many or which components are combined in the secondary system. At a minimum it would be the secondary and extra coil. There may have also been a delay line and he might have included the elevated terminal capacitance as part of the secondary system as well. 
Most of the details of the magnifying transmitter can be found in his patents, lectures, and published articles. They do, however, need to be examined with the frame of mind of what was known in the day when the patents were applied for rather than what is known today. 
The absolutely essential requirement of the latter method of transmitting through the earth is that the unidirectional high voltage disruptive discharge impulses delivered to the ground be of sufficient strength to traverse the globe and reflect back to the source. That is also its Achilles' heel in today's world. Had his method been fully developed and implemented and the following one hundred years of infrastructure development been built up around it we would, no doubt, still be using it today. It is not possible to implement it today. Consider pumping a couple of hundred thousand horsepower of electricity into the ground today at fifteen to fifty million volts. Doing so would cause havoc in the electrical systems of today including mines, pipelines, submarines, buried metal conduits, and every electrical and electronic device connected to a ground rod in the earth everywhere on the planet. 
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