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Abstract

The purpose of this research was to test a possible alternative to transfer energy without wires.  This would allow the location of an electrical device to be independent from the electrical source.  The main objective was using the Earth as a transmission line.  The testing involved constructing two identical Tesla coils named Alpha, the transmitter, and Omega, the receiver.  Both coils had their secondary connected to its own eight-foot grounding rod.  Both rods were driven six feet into the ground and five feet apart.  Alpha and Omega were positioned ten feet apart. A filament light bulb was used as an indicator to see if Omega was receiving power.  There were several trials in which Omega’s circuit configuration was changed.  In each trial the filament bulb failed to light.  Testing required using another indicator such as a fluorescent bulb.  The fluorescent bulb dimly flickered on and off.  The results proved the Earth could be used as a transmission line, but the efficiency of such a system is questionable.  If all positive and negative variables could be researched, a highly efficient system could be developed in a way that would change the world.

Introduction

It has been known for over one hundred years that the planet Earth is a conductor of electricity. In fact, the Earth has a frequency at which it conducts the best, 7.8 Hz. This frequency was originally discovered by a man named Nikola Tesla, who the invention of radio is attributed to. Tesla designed a device named the Tesla coil which a resonant transformer. A Tesla coil not only modifies the voltage of an electric current, but the frequency. The original use that Tesla had in mind for his coil was a world wide transmission system that utilized Earth’s conductivity, allowing the Earth to be a transmission line for electricity. By using the Earth as a transmission line, the need for wires to move electricity from the power generator to its destination would become obsolete. 
But Tesla was never able to prove his idea to the world of science. So a question arises. Can the Earth be used as a transmission line? Hypothesis: If Tesla coils are used for transmitting and receiving, then yes, the Earth can be used as a transmission line.
Materials and Methods

The first step in proving my hypothesis would be to construct two Tesla coils. Going on the basis that I am constructing a radio based circuit using the Earth as a medium instead of the air the two coils need to be identical in every way possible. Just like one has to tune their radio to the frequency of the transmitting radio station, I need to build a coil that operates on a certain frequency and a coil that receives the same frequency.

Early background research showed that little, if any official and/or scientifically reliable information on Tesla coils was to be found. Fortunately, many hobbyists are currently interested the construction and operation of Tesla coils so information from individual’s web pages is plentiful. After consulting several sources of information, I designed and constructed two Tesla coils (appendix B); both operating on a calculated frequency of 463 kHz. For more specific information about the coils consult appendix C. 
Besides the two coils, I needed an input transformer (appendix A) to adjust the electricity into a usable form for coil Alpha. A 15,000volt, 30 milliamp neon sign transformer changed the current from the 120volt wall outlet into something that had enough voltage to charge the capacitors quickly and to pass through any large resistances present in coil Alpha. The neon sign transformer was used and could have been damaged. But worked well enough to at least power coil Alpha.
The last of the required materials are two grounding rods, eight feet long. The rods were pounded into the ground six feet, and they were positioned five feet apart. The secondary of each coil was attached to its own grounding rod. Then the coils were positioned ten feet apart from each other. In order to see if the system works, an indicator must be used. The first of which was a 40watt filament light bulb connected to a neon sign transformer connected in reverse with coil Omega (appendix A). The second light bulb used was a 3 foot long fluorescent tube held approxemently one inch from Omega’s top load. If either of the light bulbs lit then the experiment was a success.
Results and Observations

Many arrangements of Omega’s circuit were used, none of which worked to light the filament bulb. But the fluorescent bulb did light as soon as Alpha was turned on. Since the goal of the experiment was to see if Omega was receiving power from Alpha, and the filament bulb failed as an indicator, I will not waste time as of how the circuit was arranged. Reasons as to why the filament bulb failed to light will be addressed in the discussion section.

As for the fluorescent bulb lighting; it lit very faintly and not continuosly. The fluorescent bulb flickered as Alpha’s spark gap arced. Also, the top of Alpha’s primary arced to its secondary. Reasons behind these observations will be addressed in the discussion section.

Discussion

In a transformer with a given resistance, as voltage output increases the current output decreases. In a filament light bulb, the current heats the filament up to produce light, but because the bulb contains a vacuum the filament doesn’t burn. In Omega the current might have been to low for the light bulb to light at least bright enough for the imperfect human eye to see. Another concern with powering the filament bulb is the frequency of Omega was not 60hertz. Basically, the electricity could have been changing to fast for the bulb to use, although this is highly unlikely, this idea must be considered. Another reason for the filament bulb not to light could have been that Omega’s circuit was either not efficient enough or unable to power the filament bulb.

The fluorescent bulb did light, however, but did not light well. The system might be very inefficient and the fluorescent bulb lighting so faintly is good evidence to support this idea. The fluorescent bulb did not light continous and flickered as Alpha’s spark gap arced. Quite possibly the fluorescent bulb was receiving electricity the whole time, but the brightness when the fluorescent bulb was “off” was too dim for the human eye to see. The fluoerescent bulb flickering corresponds to Alpha’s spark gap because those are the times when alpha’s output is strongest. If Alpha’s output could be smoothed out then the human eye would not be able to register the flicker of the fluorescent bulb. Normal lighting for buildings in the US operates on 60hertz, meaning that the lights aren’t on all of the time anyway.
The top of Alpha’s primary arced to its secondary; this is due to the primary built too close to the secondary. If the primary was built further away or a strong insulator, like oil or hard rubber, was used then the arcing would most likely stop.

Conclusion

My hypothesis was upheld. Alpha powered Omega through the earth. The fluorescent bulb lighting up confirmed this. Because the bulb was flickering with Alpha’s spark gap arcing this puts a source outside of the system an unlikely candidate to powering the fluorescent bulb. Alpha can light a fluorescent bulb up to 39.5 inches away from its top load, but because Alpha and Omega were ten feet away, it is unlikely that Alpha could have directly powered the fluorescent bulb.
Alpha powering the fluorescent bulb does bring up important questions about the concept of the Alpha/Omega system. Does the energy from Alpha travel through the Earth? If so then the weakness of the system could be justified from the frequency of the system being 463kilohertz and the frequency of the Earth being around 7.8hertz. because of the difference of frequencies, the signal from Alpha could have been distorted from the Earth.

If the signal from Alpha travels on the surface of the Earth (see Tesla’s Big Mistake? by Bill Beaty), then the Alpha/Omega system uses the Skin effect on the Earth. Creating a higher frequency and higher voltage from the system should increase the efficiency of the system.

Another scenario is the Earth and the air are both used as parts of the Alpha/Omega system. Alpha sends energy out through the grounding rod or top load, the energy is retrieved by Omega from the grounding rod or top load (according to what on Alpha is the output) and then sent back to Alpha to complete the circuit. To improve the system is this scenario is true, then quite possibly one or the other previously mentioned scenarios could be used, plus a way to transmit through the air more efficiently.
The last scenario could be that the air is used by itself. Alpha resonating a distance from Omega could set up resonance in Omega which would light the fluorescent bulb. To improve the efficiency of the system, better means of transmitting through the air would need to be found.

Further research into which of the given scenarios is the means or best way to transmit energy from Alpha to Omega needs to be done. Tuning Alpha and Omega to be the same frequency is very important. If they are not the same frequency then the system will not work well (appendix E). By increasing the input of Alpha, effects made by Alpha could be found easier. Also, by further refining construction techniques, the system would be made more efficient.
As one can see, the efficiency of this system is highly questionable. It could not power a 40watt filament bulb and could only power a fluorescent bulb weakly. But if all of the variables could be accounted for, then the ideal circumstances could be found in which this system would work with the highest efficiency attainable. And if such a system was highly efficient and practicable, then the whole world could be connected into one body. Every point on the Earth could easily tap into the power grid and get energy to be used in whatever way. Humanity would finally be made as one.
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Appendices

Appendix A: DIAGRAMS OF NEON SIGN TRANSFORMERS
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[image: image2] Appendix B: OTHER DIAGRAMS

Diagram of capacitor: 
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Diagram of Twin Coil Mount: 
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Diagram of Primary and Secondary Coils and Spark Gap:  
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 SHAPE  \* MERGEFORMAT 
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Appendix C: STATS ON COILS
Neon sign transformer:


Twin coil mount:


Input:





15 turns, 1” diameter



120volt AC



1 mm between both spark gaps



60Hz


Output:



15,000volt AC



.030amp

Plate Capacitor:




Spark gap:


5305.16 picofarads



2mm gap


Twenty-four 3” x 12” aluminum foil plates

Brass contact caps


Forty-eight 8” x 5” glass plates

Cylindrical primary:


20 turns of 6-gauge un-insulated copper wire spaced .5” apart


Diameter is 10”


First turn starts 2.5” from the platform

Secondary:


Resonance frequency is 326.35 kilohertz


Seven hundred and twenty turns of 22-gauge magnet wire


Coil form is 18” tall and 4” wide


Effective range through air for fluorescent lightbulb is 39.5”

Top load:


8” wide aluminum sphere

Appendix D: LIST OF TERMS

· Ampere- represents the rate of 1 coulomb of charge per second
· Impedance- a measure of opposition to a sinusoidal alternating electric current, this is calculated as 
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 where Z is the impedance, E is the volts, I is current in amps
· Capacitance- is a measure of the amount of electric charge stored (or separated) for a given electric potential
· Capacitor- is an electrical device that can store energy in the electric field between a pair of closely spaced conductors (called 'plates')
· Coulomb- 1 coulomb is the amount of electric charge carried by a current of 1 ampere flowing for 1 second
· Current- SI unit is the ampere 

· Dielectric Strength- the maximum electric field strength that an insulating material can withstand intrinsically without breaking down
· Frequency- is the measurement of the number of times that a repeated event occurs per unit of time (seconds)

· Inductance- is a measure of the amount of magnetic flux produced for a given electric current, this is calculated as, 
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 where L is inductance in henrys, Ф is the magnetic flux in webers, I is current in amperes
· Inductors- is a passive electrical device employed in electrical circuits for its property of inductance
· Joule- The work required to move an electric charge of one coulomb through an electrical potential difference of one volt
· Reactance- is the imaginary part of impedance, and is caused by the presence of inductors or capacitors in the circuit
· Turns- one loop of wire around the circumference of a circular object

· Volts- the potential difference across a conductor when a current of one ampere dissipates one watt of power
· Weber- may be defined in terms of Faraday's law, which relates a changing magnetic flux through a loop to the electric field around the loop. A change in flux of one weber per second will induce an electromotive force of one volt
Appendix E: TIPS ON TUNING

· the coil is in tune when the longest spark can be reached from the top load

· many factors affect the ability to tune, if any of these factors occur, the coil will not be in tune

· the capacitor does not match the impedance of the transformer: 
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 Z is impedance in ohms, E is volts, I is current in amps 
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 C is capacitance in microfarads needed for capacitor, Z is the transformer’s impedance (Gore)

· the capacitor does not have the right capacitance: 
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 C is capacitance in picofarads, K is the dielectric constant, A is the area of one conductive plate, D is the distance between the conductive plates, N is the number of conductive plates (Gore)

· the primary needs to operate at the same frequency as the secondary: 
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F is the frequency of the secondary coil, T is the number of turns of the secondary, W is the width of the secondary (Gore)

· the primary needs to use an appropriate number of turns: 
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N is number of turns needed, L is inductance in microhenries, R is radius of helical primary in inches, H is height of helical primary in inches. To figure out the inductance needed for primary 
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L is inductance in microhenries needed for primary coil, X(C) is reactance, F is frequency in megahertz from the secondary (Gore)

· the spark gap is not set at the right distance

· the primary does not have the right number of turns in use

· the secondary is not built with the right ratios

· objects in proximity of the coil interact with its signal in unpredictable ways

·  TUNING IS TRIAL AND ERROR, CHANGE FACTORS TO OBTAIN THE BEST OUTPUT
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