Art Of Transmitting Electrical Energy Through Natural Mediums
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. Note, however, the difference in the dates - almost six years. Although the patents are similar, they are not the same. The Canadian patent is more complete. Examining that 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. Note also the date of the patent application. I think he did not want to disclose too much in the U.S. patent until after Wardenclyffe was completed. 1906 was about the time Wardenclyffe was abandoned so 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 found physically to be 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.
You have to read the whole patent text to get the flow of it but here are excerpts to cover many of the questions raised in this thread. All of the following quotes are from this one patent. My comments follow the quotes.
 [quote author=Nikola Tesla]Still another fact now of common knowledge is that when electrical waves or oscillations are impressed upon such a conducting path as a metallic wire reflection taken place under certain conditions from the end of the wire, and in consequence of the interference of the impressed and reflected oscillations the phenomenon of "stationary waves" with maxima and minima in definite fixed positions is produced. In any case the existence of these waves indicates that some of the outgoing waves have reached the boundaries of the conducting path and have been reflected from the same. Now I have discovered that notwithstanding its vast dimensions and contrary to all observations heretofore made the terrestrial globe may in a large part or as a whole behave toward disturbance impressed upon it in the same manner as a conductor of limited size, this fact being demonstrated by novel phenomena, which I shall hereinafter describe. [/quote]
"… behave toward disturbance impressed upon it in the same manner as a conductor of limited size…" meaning that waves may be reflected to create standing waves.
[quote author=Nikola Tesla]In the course of certain investigations which I carried on for the purpose of studying the effects of [u]lightning discharges[/u] upon the electrical condition of the earth …I discovered it to be due to the character of the electrical waves which were produced in the earth by the lightning discharges and which had nodal regions following at definite distances the shifting source of the disturbances. [/quote]

The notes of this study are in the Colorado Springs notes where he describes thunderstorms traveling across the plains.

[quote author=Nikola Tesla]Recognizing in the existence of these waves an unmistakable evidence that the disturbance created had been [u]conducted[/u] from their origin to the most remote portions of the globe [u]and had been thence reflected[/u], I conceived the idea of producing such waves in the earth by artificial means with the object of utilizing them for many useful purposes or which they are or might be found applicable.[/quote]

The origin of disturbance created was the point of impact of a lightning bolt striking the earth, the lightning strike is an impulse in that it does not repeat, and the pulse is conducted. He said many times in patents and interviews that his method used conduction, not induction.

[quote author=Nikola Tesla]…but by gradual and continuous improvements of a generator of electrical oscillations, which I have described in my United States patents Nos. 645,576 and 649,621, I finally succeeded in reaching electrical movements or rates of delivery of electrical energy not only approximating, but, as shown in many comparative tests and measurements, actually surpassing those of lightning discharges, and by means of this apparatus I have found it possible to reproduce whenever desired phenomena in the earth the same as or similar to those due to such discharges.[/quote]

United States patent Nos. 645,576 System Of Transmission Of Electrical Energy dated 07/02/1897 concerns the breakdown of the insulating properties of air and the transformation of same to a conducting state with electrical impulses of high EMF. I contend, however, and I think it becomes clear later in this patent, that he used this same method to break down the insulating properties of the crust of the earth to utilize it as a conductor. United States patent 649,621 is the patent for the apparatus for accomplishing this. Using this device and method he succeeded in creating the electrical equivalent of lightning strikes hitting the ground and creating the type of disturbance in the earth at will in his Colorado Springs experiments. The key point here is "in the earth" and I say the crust because the mantle is mostly, at its upper reaches, relatively solid rock.  Around this same time Nathan Stubblefield was transmitting voice signals through the earth but they had very limited range chiefly because they used induction. One of Dr. Tesla's investors, Edwin Houston, witnessed one of Stubblefield's demonstrations in Philadelphia.
Dr. Tesla describes some of the construction details and their relationship to wave lengths. The description makes it clear that the combination of the secondary and extra coil is a system unto itself and describes it as the "secondary system".

[quote author=Nikola Tesla]In order to magnify the electrical movement in the secondary as much as possible, it is essential that its inductive connection with the primary A should not be very intimate, as in ordinary transformers, but loose, so as to permit free oscillation – that is to say, their mutual induction should be small. The spiral form of coil C secures this advantage, while the turns near the primary A are subjected to a strong inductive action and develop a high initial electromotive force. These adjustments and relations being carefully completed and other constructive features indicated rigorously observed, the electrical movement produced in the secondary system by the inductive action of the primary A will be enormously magnified, the increase being directly proportionate to the inductance and frequency and inversely to the resistance of the secondary system. I have found it practicable to produce in this manner an electrical movement thousands of times greater than the initial that is, the one impressed upon the secondary by the primary A and I have thus reached activities or rates of flow of electrical energy in the system E C D measured by many tens of thousands of horsepower. Such immense movements of electricity give rise to a variety of novel and striking phenomena, among which are those already described. The powerful electrical oscillations in the system E C D being communicated to the ground cause corresponding vibrations to be propagated to distant parts of the globe, whence they are reflected and by interference with the outgoing vibrations produce stationary waves the crests and hollows of which lie in parallel circles relatively to which the ground–plate E may be considered to be the pole. Stated otherwise, the terrestrial conductor is thrown into resonance with the oscillations impressed upon it just like a wire. More than this, a number of facts ascertained by me clearly show that this movement of electricity through it follows certain laws with nearly mathematical rigor. For the present it will be sufficient to state that the planet behaves like a perfectly smooth or polished conductor of inappreciable resistance with capacity and self induction uniformly distributed along the axis of symmetry of wave propagation and transmitting slow electrical oscillations without sensible distortion and attenuation.[/quote]
In the above passage he clearly states that the magnification occurs in the secondary system, he has produced "electrical movement" thousands of times greater than that induced in the secondary system by the primary, the electrical oscillations are communicated to the ground, they are propagated to the opposite side of the earth and reflected thereby creating standing waves, and that "slow" electrical oscillations will have undetectable distortion and attenuation although he doesn't say what "slow" means.
[quote author=Nikola Tesla]Besides the above, three requirements seem to be essential to the establishment of the resonating condition.


First. The earth’s diameter passing through the pole should be an odd multiple of the quarter wave length – that is, of the ratio between the velocity of light – and four times the frequency of the currents.[/quote]
The "pole" here is a line through the earth from the transmitter to the diametrically opposite point on the surface of the earth. So the frequency needs to be adjusted based on the location of the transmitter. Since we now know the earth is not spherical this would account for the adjustment of the transmitter based on the length of the line drawn through the earth to establish the pole, .e.g. the line would be longer the closer the transmitter is to the equator since the planet's diameter is greater at that point. This would also allow for adjustments necessary due to altitude above sea level, such as the difference between Colorado Springs (6000 feet) and Long Island (200 feet)
[quote author=Nikola Tesla]Second. It is necessary to employ oscillations in which the rate of radiation of energy into space in the form of Hertzian or electromagnetic waves is very small. To give an idea, I would say that the frequency should be smaller than twenty thousand per second, through shorter waves might be practicable. The lowest frequency would appear to be six per second, in which case there will be but one node, at or near the ground-plate, and, paradoxical as it may seem, the effect will increase with the distance and will be greatest in a region diametrically opposite the transmitter. With oscillations still slower the earth, strictly speaking, will not resonate, but simply act as a capacity, and the variation of potential will be more or less uniform over its entire surface.[/quote] 
There are a number of points to be made from this quote. Dr. Tesla states that Hertzian waves must be minimized so we can dispense with the idea that he thought Hertzian waves do not exist. This also means that Hertzian radiation into the atmosphere must be minimized so we can say that he is not coupling with the Schumann resonance in the atmosphere. He also gives an idea of the rates of oscillation to be employed. And, interestingly, he states that the effect will increase with distance, which I take to be gain which I think would be accomplished by coupling to telluric currents in the crust.
[quote author=Nikola Tesla]Third. The most essential requirement is, however, that irrespective of frequency the wave or wave-train should continue for a certain interval of time, which I have estimated to be not less than one-twelfth or probably 0.08484 of a second and which is taken in passing to and returning from the region diametrically opposite the pole over the earth’s surface with a mean velocity of about four hundred and seventy-one thousand two hundred and forty kilometers per second. [/quote]

This is the source for those who claim Dr. Tesla attained superluminal velocities. 471,240 km/sec = 471,240,000 m/sec > speed of light (299,792,458 m/sec) Although the "speed limit" of the speed of light, as I understand it, applies to matter, it is not clear that he is talking about the movement of matter. 
It is the more confusing since he mentions the speed of light in the first essential requirement, above, but that confusion may be intentional. My idea is that this is simply obfuscation in regard to the time interval stated. Also note that the time period stated is for the wave to reach the opposite pole and return. If we consider the stated superluminal velocity as a factor to be applied to the speed of light then we come up with 1.571887 times the speed of light. Multiplying the interval of 0.08484 by this factor we get an interval of 0.13335889308 which yields a wave length of 39,979,990.35261239064m and a frequency of  7.4986 Hz which in very close to today's known Schumann fundamental frequency of 7.83 Hz. That blows my non-coupling to the Schumann resonance statement right out of the water or ground or air or whatever. Arrrrrg. Somebody please check my math. Time for a nap.
Upon reflecting on the Schumann resonance dichotomy it occurred to me that if there is a Schumann resonance in the atmosphere caused by lightning then there would also be a Schumann resonance in the telluric currents in the crust caused by those same lightning bolts striking the ground. 
 [quote author=Nikola Tesla]The presence of the stationary waves may be detected in many ways. For instance, a circuit may be connected directly or inductively to the ground and to an elevated terminal and tuned to respond more effectively to the oscillations. Another way is to connect a tuned circuit to the ground at two points lying more or less in a meridian passing through the pole E or, generally stated, to any two points of a different potential.[/quote]

The "…circuit may be connected directly or inductively to the ground and to an elevated terminal and tuned to respond more effectively to the oscillations" is reminiscent of the 1931 Pierce Arrow. My major problem with the fuelless electric auto scenario was the ground connection but here he says it may be made inductively. He also states here that the elevated terminal is not absolutely required since two ground connections can be used, the necessity being a difference in potential. That definitely means, as stated at the beginning that he is transmitting the disturbance through the crust. 
I believe this is evidenced at the Wardenclyffe site by the underground radial tunnels shown in the Anderson drawings where it was said that pipes were driven laterally through the soil. I think these are actually the transmitting terminal and it works like this: The primary is driven by unidirectional disruptive discharges inducing current into the bottom of the loosely coupled secondary system where the energy is magnified thousands of times by the "secondary system" and stored in a capacitive "top load" created by the device at the top of the tower. The energy stored in the capacitive "top load" is then released at specific times and travels down a conductor through the center of the insulated secondary system support column to the radial spokes of the transmitting terminal comprised of pipes driven into the earth which creates a very sharp pulse of electrical density increase (longitudinal wave) that flows through the crust in concentric circles until it hits the "pole" opposite the transmission terminal where it reflects back toward the transmitter. Just as the reflected pulse reaches the transmitting terminal another pulse is created through the transmitting terminal which adds to the reflected pulse and the process repeats until the telluric currents in the earth are in resonance with the transmitter. The change in energy density creates stationary waves as the pulse travels through the crust and these stationary waves can be tapped to extract energy from the wave and transform it to usable power. 
This may also be evidenced by the smooth bumps shown on the top load in the Wardenclyffe patent - U.S. patent 1,119,732 applied for January 18, 1902. Those bumps are not to attract static electricity but to increase capacitance. If they had been to attract static electricity they would have been pointed as in Plauson's device. See Fritz Lowenstein's paper on capacitance and, in particular, the capacitance of spherical bodies. That can be found in Eric Dollard's Condensed Intro To Tesla Transformers or here http://www.scribd.com/doc/87370681/Fritz-Lowenstein-Capacities-1916.
Dr. Tesla also noted somewhere (I think in the Colorado Springs notes) that the streamers emitted from the top are actually losses so they are to be avoided. Putting the smooth bumps on the top load increases the capacitance without increasing the overall size of the structure, thus reducing construction costs. 
Here is an absolutely wild conjecture: if the electricity is being transmitted downward from the top load into the underground transmitting terminal, gravity gives an assist to the current. However small that gravity assist is, it is still an assist. So he is using current to a small degree like water flowing through the Niagara Falls turbines, harnessing gravity. Or not. That seems a little wild even for my over active imagination.
There is, of course, the possibility that the density change pulse is negative. Think of a piston at the end of a hose full of water not pushing, but pulling. It creates a rarefaction rather than a compression of the density and nature would fill the rarefaction back to equilibrium. He could be sucking telluric current from the crust and dispersing it through the top load. But in that case the streamers would be desirable.
He goes on to describe the receiver's operation in regard to processing signals. I'll leave that for the reader to explore.
[quote author=Nikola Tesla]The specific plan of producing the stationary waves, here-in described, might be departed from. For example, the circuit which impresses the powerful oscillations upon the earth might be connected to the latter at two points.[/quote]

U.S. Patent 645,576 describes the elevated terminals being maintained at 30,000 feet for transmission through the atmospheric strata. The above quote removes the requirement for the elevated terminal regardless of the altitude although it is still an option covered by the patent. 

[quote author=Nikola Tesla]To complete this description, it may be stated that when it is desired to operate, independently, a great many receiving devices, by such stationary waves of different length, the principles which I have set forth in my British patent 14,579 (1901) and in my United States patents Nos. 723,188 and 725,605 (1903) may be resorted to for rendering the signals or quantities of energy intended for any particular receiver or receivers non-interfering and non-interferable.[/quote]

The referenced patents refer to individualization of the transmissions and securing privacy and non-interference in electrically transmitted signals. One of the things that strikes me from these patents is that he never intended to transmit "free energy". Note that the receiver must be carefully tuned to the transmitter and part of that tuning is dependent on the receiver's location on the surface of the earth. So it would be possible to shut off a receiver by simply stopping the transmissions that uses that receiver's parameters. 

At this point in the patent he states his patent claims. They are worthy of examination, especially the last four. 
[image: image1.png]Welnesses p/
W s eopsisitemimrits o S

Ay et .
OttawaFebresig'y










