Provisional Patent Application of 
Thomas E. Bearden and Kenneth D. Moore

Increasing the Coefficient of Performance of Electromagnetic Power Systems by Extracting and Using Excess EM Energy from the Heaviside Energy Flow Component
Inventors:

Thomas E. Bearden




Huntsville, AL 35801-1351



Kenneth D. Moore




Huntsville, AL 35801
Address correspondence to:



Thomas E. Bearden



Huntsville, AL 35801-1351
References Cited:


1. Bearden, Thomas E. (2005) “Errors and Omissions in the CEM/EE Model”, available from http://www.cheniere.org/techpapers/CEM%20Errors%20-%20final%20paper%20complete%20w%20longer%20abstract4.doc . The paper presents and discusses known serious errors and falsities that have been in the classical EM and electrical engineering model since it was put together in the 1880s, and since 1892 when the already-seriously-curtailed Maxwell-Heaviside equations were further arbitrarily symmetrized by Lorentz. By his symmetrical regauging, Lorentz obtained simpler equations easier to solve analytically, but in so doing he arbitrarily discarded all asymmetrical Maxwellian systems. Nature does not discard them; Lorentz did and our electrical power engineers still do, as shown by any current classical electrodynamics text such as Jackson’s Classical Electrodynamics. 
     Comment: The present invention deliberately uses an asymmetrical Maxwellian system to provide a novel excess EM energy collection directly from a previously unaccounted free flow of EM energy from the external vacuum environment. In addition to the accounted Poynting energy flow, there also is and always has been an unaccounted and huge Heaviside curled component of energy flow which was also discarded arbitrarily by Lorentz, and continues to be discarded to the present day. By using not only the Poynting energy component input paid for by the operator, but also using an extra and free input of additional Poynting energy flow gained from converting some of the previously unaccounted Heaviside energy flow input into Poynting (diverged) energy flow, the absorbing system is enabled to absorb and emit more Poynting energy than the operator alone inputs and pays for in his Poynting input component only. Conservation of energy is obeyed. The resulting system does not ever emit more energy than its total energy input, when one understands and accounts the previously unaccounted huge Heaviside input component always accompanying the Poynting input component but ignored since Lorentz arbitrarily discarded it. Thus the thermodynamic efficiency ξ of the resulting system always remains ξ ≤ 100%, but its thermodynamic coefficient of performance COP is permitted to be COP > 1.0 because the asymmetric system now receives an extra free and usable EM energy input from its environment.
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6. Evans, D J. and Lamberto Rondoni (2002). "Comments on the Entropy of Nonequilibrium Steady States," J. Stat. Phys., 109(No. 3-4), Nov. 2002, p. 895-920. The authors rigorously demonstrate that in thermodynamics theory physical systems capable of continuously 
producing negative entropy are theoretically permissible and possible, though unknown. 
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Increasing the Coefficient of Performance of Electromagnetic Power Systems by Extracting and Using Excess EM Energy from the Heaviside Energy Flow Component
BACKGROUND OF THE INVENTION

1.
Field of the Invention

This invention relates to the field of electromagnetic power generation. Specifically it relates to systems (i) receiving some of their EM energy from the operator while also freely receiving additional excess EM energy from the active environment, thereby (ii) outputting more useful EM energy than is input by the operator alone, and thus (iii) acting as an energy amplifier or an energy amplifying stage that channels and directs and uses additional energy from the environment in addition to that energy furnished by the operator, thereby freely increasing the COP of the system beyond COP = 1.0. The receipt of excess EM energy freely from the environment is from the previously unaccounted giant Heaviside curled energy flow component, far greater than the accounted Poynting energy flow component.
     This giant Heaviside curled energy flow component accompanying every EM system was discovered by Heaviside in the 1880s, but it posed a great puzzle due to (i) its enormity, as compared to the feeble Poynting energy flow component, and (ii) its certification that from any generator, battery, or other energy source there pours forth enormously more EM energy flow than the energy that is contained in the relatively feeble mechanical energy input to the shaft of the generator or the feeble chemical energy dissipated in a battery. Since the problem could not be solved (the physics was not as yet even born that explained it), this bothersome Heaviside component was arbitrarily discarded by Lorentz in the 1890s because(since it was normally nondiverged and did nothing(it was thought to have “no physical significance”. Actually Lorentz’s discarding of that component was motivated by the desperate need to just get rid of it, in order to “save” the conservation of energy law since all electrodynamicists erroneously believed (and most still erroneously believe to this day) that the only energy input to an operating generator is the mechanical shaft energy. 
     Free receipt by a system of usable excess converted Heaviside energy flow violates Lorentz symmetry of the system. Thus the standard Lorentz invariant vector equations of classical electromagnetics and electrical engineering cannot and do not describe the operation of the system in such mode because they already exclude any accounting of the experimentally proven Heaviside component and any such free contribution from it.
     The present invention is the first electrical power invention which deliberately utilizes excess energy freely received from the universally-available Heaviside nondiverged energy flow component, converting a portion of it to an extra Poynting diverged energy flow freely available and usable by the system in powering its loads.
2.
Summary of the Invention’s Operation

The excess EM energy necessary for the amplified output (and for COP>1.0) is freely furnished from the external dynamic EM environment rather than by the operator, and conservation of energy is obeyed at all times. The system is therefore asymmetric, so that it is one of those Maxwellian asymmetric systems arbitrarily discarded by Lorentz and by present electrical engineering. The operation of the invention operation is analogous to that of a common heat pump. The thermodynamic efficiency ξ of the system is ξ ≤ 100%, but because of the free input of excess energy from the environment the system can permissibly produce COP > 1.0. It produces more energy output than the energy input by the operator, but never greater than the total energy input by both operator and environment. Hence the “energy amplification” effect with respect to the operator’s input separately considered. The system operates analogously to a vacuum tube triode amplifier in which the grid signal energy is furnished and paid for by the operator,while the cathode energy input is freely received from the environment. Due to the disequilibrium exchange of energy across the system boundary, the system is not an isolated thermodynamic system, but it is an asymmetric system receiving this excess environmental energy input freely in addition to receiving any energy the operator inputs. The energy amplifying system thus obeys the nonequilibrium thermodynamics of an open dissipative system freely receiving excess energy from its active environment.

A multiple of such energy amplifier stages in series or in common interaction each with the other can be used to further increase the amplification factor, thereby increasing the total extraction of excess energy from the environment, and thus increasing the overall energy amplification magnitude of a circuit or system well past COP = 1.0.
With sufficient energy amplification, a portion of the overall amplified energy output may be extracted and fed back to the operator’s energy input section. By using clamped positive feedback and adjusting and controlling the feedback as the system input energy needs vary, the feedback energy input may be made equal to the otherwise necessary operator’s input and in phase, whereupon the operator’s input may be disconnected so that the system is “self-powered”, with all its energy input being furnished by the active environment. The self-powering system is a nonequilibrium steady state (NESS) thermodynamic system freely receiving all its EM energy from the environment, and outputting a large fraction of that environmental energy input as a free energy output to usefully power loads or furnish energy that is transferred to other systems and processes.

The operation of the self-powering energy amplifying system with clamped positive feedback is analogous to the operation of a solar cell array power generation system, a windmill-powered electrical power system, or a hydroelectric power system—where all the input energy is freely furnished from the active environment—except that, instead of wind currents, solar radiation, or water currents, a previously ignored giant energy flow component already present in every EM circuit’s electromagnetic environment is utilized to furnish the energy. This usually nondivergent Heaviside energy flow is made partially divergent by the invention’s use of curved spacetime so that divergence of the curl is not equal to zero, and thus part of the curled Heaviside energy flow component is partially converted to ordinary and usable extra diverged Poynting energy flow freely received and used by the system.

The importance of the invention is that a vast new ubiquitous source of EM energy—the previously ignored Heaviside energy flow component—is locally tapped at any location in the universe, to produce excess EM energy input to the system directly from the environment. The amount of energy that can be produced is essentially limited only by the state of development of the new electrical power engineering technology arising from the invention. The invention thus is capable of being rapidly developed and deployed so as to first reduce then quickly and permanently eliminate the emerging world energy crisis.
3.
Background

     Accompanying every accounted diverged Poynting linear energy flow in and around EM circuits and systems there is an accompanying but unaccounted much larger—but usually nondiverged—Heaviside curled energy flow, discovered by Oliver Heaviside in the 1880s [Heaviside, 1885-1887] and arbitrarily discarded by Lorentz circa the 1890s [Lorentz, 1931]. By sufficiently curving local spacetime and thus violating the “flat spacetime” assumption of classical electrodynamics, the curled Heaviside energy flow component develops a divergent component since in curved spacetime vector analysis is incomplete and the divergence of the curl is not zero. The invention opens a new field for extracting and using divergent EM energy flow from the vast but usually nondivergent and ignored Heaviside curled energy flow component accompanying every Poynting energy flow component.
     By divergence of extra energy from the usually ignored Heaviside energy flow component, the invention is enabled to operate for periods of time as an open system freely receiving additional energy from its activated curved spacetime environment. This type of EM operation does not appear in the classical EM model because of its assumption of a flat spacetime environment and its arbitrary discardingof all accounting of the Heaviside component. Such curved spacetime operation does, however, appear in physics and the fundamental mechanism is experimentally proven in that area known as negative resonance absorption of the medium (NRAM), though inadquately understood because the Heaviside component is not accounted by scientists working in that area.
     Because of the work-free receipt of excess energy from its environment, the energy amplifying system is thermodynamically a nonequilibrium steady state system. Accordingly, it can permissibly increase its thermodynamic coefficient of performance (COP) to 
COP > 1.0, analogous to the common home heat pump, even though the overall thermodynamic efficiency ( of the overall system is always ( < 100%.
     By diverting a small fraction of the amplified output energy of the amplifier system, using controlled positive energy feedback to the operator’s input section, the operator’s energy input can be replaced by the feedback energy made available. Thus the unit can also produce “self-powering” or what is known as a nonequilibrium steady state (NESS) system in thermodynamics, freely receiving all its energy from the environment similar to the operation of a windmill or solar cell array generating system. Hence in a NESS system, permissibly the COP—defined as total useful energy output, divided by only the operator’s energy input—can be COP = ∞, precisely as is the COP of common systems such as the hydroelectric electrical power system complete with its distribution lines and distant loads. Conservation of energy, thermodynamics, and physics are not violated by such performance, so long as the environment freely furnishes and inputs all the energy subsequently dissipated by the system.
     The performance of such freely and asymmetrically regauging systems obeys the thermodynamics of Prigogine’s dissipative systems far from thermodynamic equilibrium. The system violates the conventional CEM assumption of Lorentz symmetry since that symmetry is broken by any appreciable curvature of spacetime and by any excess extra energy input from the environment. It permissibly violates the “near equilibrium” second law of thermodynamics, which only applies to the entropic decay of previously excited systems from near-equilibrium back to equilibrium, and fails to account for the previous negative entropy operation that lowered the equilibrium systems entropy by moving the system out of equilibrium in the first place. Violation of the restricted second law is already known and accepted for steady state systems far from equilibrium, and for many other effects such as statistical fluctutions and a variety of cases listed by Kondepudi and Prigogine (1999) in their standard textbook Modern Thermodynamics, p. 459. Even Maxwell long ago pointed out that every many-particle system continually violates the second law of thermodyamics (Maxwell, 1878).
     Accordingly, the conventional classical electrodynamics (CEM) model with its arbitrary Lorentz-invariant equations cannot and does not describe the asymmetric operation of the invention. No laws of physics or thermodynamics are violated in such open dissipative systems exhibiting increased COP>1.0 and thus acting as energy amplifiers. The conservation of energy law is rigorously obeyed at all times, as it is in the common home heat pump with its efficiency ξ of ξ = 50%, but nevertheless demonstrating COP = 3.0 to 4.0 and thus showing “energy amplification” of its operator-furnished energy input, by means of the excess additional input freely received from the external environment.
     The invention seems to be the first active electromagnetic power system deliberately designed to receive additional EM energy freely from its available Heaviside energy flow environment, and operated as an open dissipative system far from equilibrium, freely outputting more energy (or work) than the operator’s energy input alone would allow. All electrodynamicists (e.g. Jackson, referenced) routinely utilize free asymmetrical regauging, but conventionally and arbitrarily assume two such asymmetrical regaugings simultaneously occurring just precisely so as to produce Lorentz symmetry, so that Lorentz invariant equations can continue to be utilized. Because of its Lorentz symmetry, the standard closed current loop circuitry and CEM/EE model allow no free, net translation force field to be created in the regauging system, since that force field would be capable of dissipating any net excess energy received by the system in its two asymmetrical regaugings. Instead, because of the arbitrary Lorentz symmetry, such such net free energy received is a priori locked up as additional stress in the system. This completely arbitrary procedure thus selects a subset of Maxwellian systems which receive and collect no usable excess energy from their environment. Such systems cannot exhibit COP > 1.0, nor can they exhibit COP = ∞ (self-powering).
6. Related Art. 
There is believed to be no prior understood art in such asymmetrically self-regauging EM power systems deliberately utilizing excess energy input from the active Heaviside energy flow component(previously unaccounted in every system’s environment(in order to produce an EM energy amplifier with respect to the operator’s EM energy input.
     However, those optical scientists working in the area of physics known as negative resonance absorption of the medium (NRAM) appear to be unwittingly generating the basic effect (curving local spacetime sufficiently by the self-resonant charges), thereby unwittingly producing a nonzero divergence from the long-unaccounted curled Heaviside energy flow component without understanding it. Scientists in that field are unaware of the long-neglected Heaviside energy flow component, and apparently none of them has recognized the basic spacetime curvature mechanism providing their surprising but well proven (since 1967) results. Instead of discussing the thermodynamics of the process, they discuss only the change in reaction cross section of the collecting charge, once it is in self-oscillation instead of static as in the conventional assumption. Extending and clarifying their proven results in thermodynamic terms, since 1967 they have found that a medium comprised of self-resonating charged particles that go into self-resonance at the frequency of the energy fed into the medium (at UV or at IR frequencies, typically) will then output from the medium some 18 times as much Poynting energy flow as was contained in the Poynting component of the energy flow that was input by the operator. The NRAM scientists do not discuss the thermodynamics of the process, but only the change in the reaction cross section of the particle absorbing the energy. They are completely unaware of also having unwittingly input an enormous extra Heaviside curled energy flow which, under nonresonant medium conditions, does not diverge and thus has no effect in increasing the re-radiated energy component.
7. Advantages of the Invention
     By deliberately applying the principles of this invention to extract and use unrecognized Heaviside energy flow as well as recognized Poynting energy flow, it is possible to produce one or more “self-amplifying serial stages” where in each stage the recognized input energy initiates extra input energy from the Heaviside energy flow component, thereby producing a greater energy flow output from the stage than the recognized energy input to the stage. The output of each stage, of course, is the sum of the normal Poynting input energy plus the extra diverged Heaviside energy input, minus any losses in the stage circuitry. By using multiple serial amplifying stages, the overall amplified energy output from multiple stages can be raised to a substantial multiple of the operator’s input energy, while rigorously obeying the conservation of energy law, the laws of physics, and the laws of nonequilibrium thermodynamics. The maximum gain is 18 for multiple optimized stages each interacting with the other.
     The utility of this “energy throughput amplification” feature is pointed out. E.g., in already on-site large electrical power plants it can dramatically reduce the burning of hydrocarbons, consumption of nuclear fuel rods, etc. in our standard electrical power plants of today, while allowing the same power output onto the distribution grid. The process allows the direct substitution of “additional free input of energy from the environment itself” for much of the operator’s input energy that formerly had to be provided by hydrocarbon combustion, consumption of nuclear fuel cells, etc.
     As the technology further develops, it is foreseen that methods of exceeding the optimized COP = 18 will be achieved, producing COP > 18 by paralleling multiple NRAM systems each producing COP > 1.0. This will allow very small conventional EM energy sources (such as a small battery bank) to feed large paralleled energy amplifier arrays whereby the total amplified system output powers homes, factories, large buildings, etc. The huge amplification may be referred to as “passive” amplification in that the operator himself does not have to furnish and pay for the extra energy added for the increased energy output in each amplification stage. One foresees the eventual use of a small rechargeable battery the size of an automobile battery, e.g., to feed a decentralized and paralleled set of individual energy amplifiers whose freely amplified output powers a home, an office, or any other building. Or an electrical automobile. The excess energy comes from the ubiquitously present external Heaviside energy flow environment, and the operation of the energy amplifier is very analogous to that of a home heat pump.
     With sufficient “energy stage amplification”, it is easily possible to extract a small fraction of the increased energy output of the amplified system, use clamped positive feedback to provide the fundamental operator’s energy input, disconnect the operator’s input from the external power line once the amplifier is in operation, and thus transition to a fully self-powered system exhibiting COP = ∞ (analogous to the solar cell array power system, windmill-powered electrical power system, hydroelectric power system, etc.), taking all its energy from the local but huge Heaviside energy flow component, while obeying the laws of physics, nonequilibrium steady state thermodynamics, and the conservation of energy law at all times.
SUMMARY OF THE INVENTION

It is a principal object of the present invention to provide a system for providing increased electrical power and mechanical shaft power to power loads, using excess energy freely furnished from the previously untapped and unaccounted Heaviside curled energy flow component available in every system but previously unused.
It is another object of the present invention to provide a system for asymmetrically regauging itself by converting a fraction of the available Heaviside curled energy flow into diverged Poynting energy flow, and thereby changing its available and usable Poynting energy, wherein said energy conversion is via a medium of charged particles in self-oscillation at the center frequency of the conventional EM energy input to said medium.
It is another object of the present invention to provide a system for increasing its energy collecting reaction cross section in a given Poynting energy flow input, so that an oscillating curvature of local spacetime is produced by the oscillating energy density of the charged particle, hence inducing an oscillating curvature of spacetime affecting and diverging a portion of the Heaviside energy flow component, and thus converting a portion of that usually nonreactive curled energy flow component into normal diverged Poynting energy flow output by the conversion stage (the energy amplifying stage).
It is another object of the present invention to provide a means whereby additional Poyngint (diverged) energy is freely received by the system from the huge unaccounted and unused Heaviside energy flow component, thereby enabling COP > 1.0 operation as an open nonequilibrium steady state (NESS) thermodynamic system freely receiving usable excess energy from its active external environment.

It is another object of the present invention to provide an asymmetric Maxwellian system, of the type discarded by Lorentz’s and electrical engineering’s arbitrary symmetrization of the Maxwell-Heaviside equations, so that the invention operates beyond the symmetrized limitations imposed by Lorentz symmetry and Lorentz invariant equations.

It is another object of the present invention to provide a system for freely amplifying the energy input to the system by the operator, by also receiving and using excess energy freely input to the system from a previously unused but ubiquitous part of the system’s energy flow environment.
It is another object of the present invention to provide an energy-amplifying system stage, utilizing excess energy freely input by the system’s active environment,and whereby such stages induce a momentary sharply increased pulsations of Poynting energy flow across the collecting charges, so that said collecting charges are thereby potentialized to a greater degree, thereby increasing the collected potential energy absorbed by and upon said collecting charges.

It is another object of the present invention whereby such energy-amplifying stages may be connected in series to provide overall amplification whose overall gain approaches the optimized COP = 18.
It is another object of the present invention whereby such energy-amplifying stages may be paralleled to provide overall amplication whose overall gain exceeds the series-optimized COP = 18.

It is another object of the present invention to provide an energy-amplifying system whereby useful energy output by the system is greater than the operator’s energy input, with the extra input energy being freely furnished from the system’s EM energy flow environment by forced divergence from the accompanying but previously unaccounted Heaviside energy flow component.

It is another object of the present invention to provide said energy-amplifying system whereby useful energy output by the system is greater than the operator’s energy input, with the extra input energy being furnished by forced divergence from the accompanying but previously unaccounted Heaviside energy flow component, and wherein a portion of the output energy can be extracted and fedback in controlled manner to the operator’s input section, and whereby said operator’s input can be disconnected so that the operator’s input is a proper part of the overall system load, and whereby the system becomes “self-powering” with COP = ∞ and slightly reduced total usable energy output, so that all the necessary energy input to power the system’s losses and its loads is freely furnished by the active external environment. In this case the system operates as a nonequilibrium steady state (NESS) system analogous to a solar-cell array powered electrical power system.

It is another object of the present invention to provide the above system attributes in a system suitable for addition to and modification of present steam boilers in conventional electrical power plants, whether nuclear or hydrocarbon burning. In this fashion the said boiler can provide the same amount of ouput heat energy but with appreciably reduced consumption of hydrocarbons or nuclear fuel.

It is another object of the present invention to provide the above system attributes in a system suitable for addition to and modification of present steam boilers in conventional electrical power plants, whether nuclear or hydrocarbon burning, and wherein the said boiler can provide the same amount of ouput heat energy but with appreciably reduced consumption of hydrocarbons or nuclear fuel, and wherein feedback of a portion of the output heat energy can be provided to the input section, whereby self-powering operation is achieved as a NESS system, and whereby all input heat energy is freely furnished by the active environment.
It is another object of the present invention to provide an add-on system wherein the coefficient of performance and hence the output of a solar-cell powered EM system is increased by first converting the solar cell output to IR heat, and then applying the IR heat to an energy-amplifying boiler system as prescribed by the invention, whereby the output of the said system is increased to overcompensate for the solar cell array’s poor efficiency, by producing an overall system having a COP > 1.0 or even greater than COP > 18 with parallel staging.

It is another object of the present invention to provide an add-on system wherein the coefficient of performance and hence the output of a standard electrical power generating system, whether nuclear, hydrocarbon-burning, solar cell-array powered, windmill powered, or hydroelectric powered, can be increased without increasing the consumption of nuclear fuel rods, hydrocarbon fuels, solar radiation, wind power, or water power. Indeed, in the paralleled stages application, the use of fuel, solar radiation, wind, or water current can be halted once the system with paralleled energy-amplifying stages is in sustained operation with the necessary heat input feedback.
It is another object of the present invention to provide an electromagnetic power system that self-regauges asymmetrically so as to constitute an open dissipative thermodynamic system not in thermodynamic equilibrium, and that utilizes additional energy gained freely from its active external environment by its asymmetrical self-regauging, and that utilizes excess energy from forced divergence of some of the normally nondiverged Heaviside energy flow component accompanying the standard Poynting energy flow of every EM system, but presently unaccounted.
It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional hydrocarbon-consuming electrical power system to dramatically reduce or even halt its consumption of hydrocarbon fuel, while simultaneously maintaining or increasing the normal electrical power output by freely receiving and utilizing excess energy from its external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.
It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional nuclear-powered electrical power system to dramatically reduce or halt its consumption of nuclear fuel rods, while simultaneously maintaining or increasing the normal electrical power output by freely receiving and utilizing excess energy from its external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.
It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional solar cell array driven electrical power system to dramatically reduce or halt its consumption of solar radiation, while simultaneously maintaining or increasing the normal electrical power output by freely receiving and utilizing excess energy from its external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.

It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional windmill-powered electrical power system to dramatically reduce or halt its consumption of wind power, while simultaneously maintaining or increasing the normal electrical power output by freely receiving and utilizing excess energy from its external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.

It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional geological heat-powered electrical power system to dramatically reduce or halt its consumption of geological heat, while simultaneously maintaining or increasing the normal electrical power output by freely receiving and utilizing excess energy from its external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.

It is another object of the present invention to dramatically decrease the present pollution of the environment by contaminations and byproducts of hydrocarbon-powered and nuclear powered electrical power systems, by dramatically decreasing the consumption of hydrocarbon or nuclear fuel while maintaining or increasing the electrical power output of the systems.

It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional nuclear-powered electrical power system to dramatically reduce or halt its consumption of nuclear fuel rods, while simultaneously maintaining or increasing the normal electrical power output by freely receiving and utilizing excess energy from its external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.

It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional battery-powered electrical power system, such as in an electric automobile, truck, electric locomotive, etc., to dramatically reduce or halt its consumption of operator-furnished battery power and its number and size of batteries to power it, while simultaneously extending the range and time that a given set of batteries can initiate the powering of the automobile, and while simultaneously maintaining or increasing the normal electrical power output of the electrical power system by freely receiving and utilizing excess energy from the external environment, and specifically from the previously unaccounted and unusued Heaviside energy flow component of said external environment.

It is another object of the present invention to provide an energy-amplifying system which may be added onto a conventional steam-powered ship’s boiler and electrical power system, so as to dramatically reduce or halt its consumption of fuel while simultaneously extending the range and time that a given amount of fuel can enable, and while simultaneously maintaining or increasing the normal electrical power output of the electrical power system and the heat of the boiler system by freely receiving and utilizing excess energy from the external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.
It is another object of the present invention to provide an energy-amplifying system which enables a fuel-free jet engine, using compressed and superheated input air, so as to dramatically reduce or halt its consumption of hydrocarbon fuel while simultaneously extending the range and speed of the aircraft, by freely receiving and utilizing excess energy from the external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment.

It is another object of the present invention to provide an energy-amplifying system which enables a battlefield mobile vehicle to dramatically reduce or halt its consumption of hydrocarbon fuel while simultaneously extending the range and speed of the vehicle, by freely receiving and utilizing excess energy from the external environment, and specifically from the previously unaccounted and unused Heaviside energy flow component of said external environment. This accomplishes a dramatic reduction in the logistics effort required by ground forces, making them ever more mobile and sustainable, and dramatically increases the tooth-to-tail ratio of strike forces in the field.
Advantages of the energy amplifier and COP-increasing process and embodiments are:

· Dramatic reduction or elimination of hydrocarbon fuel consumption, wind power consumption, nuclear fuel consumption, solar radiation power consumption, water power consumption, and geological heat consumption in present power systems.
· Dramatic reduction of present atmospheric pollution and biospheric damage from energy-related power systems, including by modifying those appropriate power plants already installed and operating.

· Dramatic reduction of hydrocarbon fuel costs, nuclear fuel costs, by standard hydrocarbon or nuclear electrical power plants.

· Use of a vast new ubiquitous source of EM energy—the previously ignored Heaviside energy flow component which exists for any EM circuit or system, and which can be locally tapped at any location in the universe(to produce excess EM energy input to the system directly from the environment. The amount of energy that can be produced at any location (including in deep space) is essentially limited only by the state of development of the new electrical power engineering technology arising from the invention.

· Providing a ready means of adjusting to periodic surges and declines in electric power demand by adjusting the overall gain of the staged energy amplifier sections.

· Ability for electrical power systems to become self-powering in operation, freely drawing all their necessary energy input from the ubiquitous and enormous Heaviside component created in surrounding space by the system itself, but previously ignored and unaccounted.

· Use of a startling and free new ubiquitous source of EM energy, where the process for receiving usable excess EM energy from it is already proven in physics though still misunderstood prior to this invention.

· Stabilizing and maintaining the desired ouput of windmill electrical power generating farms and solar array powered generating systems during periods of less wind or less solar radiation, including sustained periods of absence of same.

· Dramatic lessening of the dependence of present electrical power systems upon their present oil, coal, natural gas, and nuclear fuel resources, so that the world usage of such fuels will dramatically decline, such that the supply of said fuels will then remain adequate even as the total available world supply of said fuels peaks and declines. This is particularly significant in view of the rapidly increasing needs and demands for energy from many nations such as India, China, African nations, etc.
· Elimation of the increasing pressure for energy wars and forceful competition to secure minimum requirements for increasingly limited energy fuels, fuel transport, oil refining, and other related energy processes.

· Stability in the prices and maintenance of required energy demands so that national economies can remain strong and based on cheap, clean energy while simultaneously cleaning up the biosphere from present harshly polluting energy-related processes and facilities.

It can be seen that there are many other advantages and applications of the foregoing energy-amplifying power systems, but the foregoing listed example advantages and applications suffice to show the highly beneficial impact of using these new power systems and processes made possible by the invention in a wide variety of applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in detail in the Detailed Description, while attributes and typical applications are shown in the drawings. Preferred Embodiments should be read in conjunction with the following set of drawings. The first three drawings. Figures 1-3 give the background for the conventional view of only the diverged Poynting EM energy flow, the actual normal situation with the additional giant but nondiverged Heaviside curled energy flow component, and the curved spacetime situation where a small bit of the Heaviside curled energy flow component is diverged due to the spacetime curvature. Thus an additional Poynting energy flow component is freely received and utilized by the asymmetric system in curved spacetime, producing excess emission from the absorbing medium whose charged particles are in self-oscillation at the frequency of the input Poynting energy component. Figures 4-6 show the thermodynamics involved in COP > 1.0 processes and specifically in the invention. Figure 7 illustrates the basic mechanism used in the invention, while Figure 8 shows the experimentally proven optimal situation where the frequency of the input energy is very sharp. Figure 9 shows a single stage application to a boiler of a power plant. Figure 10 shows serial multiple staging. Figure 11 shows a different kind of multiple staging where each stage contributes to all the others, resulting in an overall gain greater than would be achieved by simple serial stages. When the gain is made sufficient, then the system can be converted into a nonequilibrium steady state self-powering system where all the input energy is freely received from the active Heaviside energy flow environment once the process is ongoing. This application is shown in Figure 12. 

Figure 1 shows the conventional view of the energy flow outside the conductors in an EM circuit operating in a reasonably flat spacetime, where only the diverged Poynting energy flow component is shown and accounted.
Figure 2 shows the actual situation of the circuit in Figure 1, in a reasonably flat spacetime, where the nondivergent curled Heaviside component is present, even though unaccounted and noncontributing. In the flat spacetime case assumed in the standard electrical engineering model, this extra component has no divergence. So in the flat spacetime case, except for minor gravitational effects it is usually immaterial whether the Heaviside energy flow component is accounted or not, since for its electrical power contributions Lorentz’s infamous statement that “it does nothing, therefore it has no physical significance” applies.
Figure 3 shows the same circuit situation in a more curved spacetime, with the standard Poynting divergent energy flow component now being increased by a newly divergent extra Poynting energy flow component freely diverged and received from the Heaviside energy flow component. This extra Poynting energy flow component is freely received from the active environment (from the Heaviside component in curved spacetime) and so the absorbing potentialized charges can and will re-emit more EM energy than the conventional CEM/EE textbooks prescribe and calculate. This mechanism actually is what accounts for the “negative resonance absorption of the medium” effect that has been well-known but misunderstood since 1967 (see Letokhov, Bohren).
Figure 4 is a block diagram showing that a thermodynamic system (i) with real losses so that its efficiency ξ < 100%, and (ii) operating in an inactive environment that does not input extra energy, will have COP < 1.0. Indeed, numerically (ξ (= (COP (.
Figure 5 is a block diagram giving the thermodynamic requirement for a system with efficiency ξ ≤ 100% to produce COP > 1.0. The requirement is that sufficient additional energy input must be received by the system from its active environment to make up for any system losses (the inefficiencies) and still have additional input energy remaining. In that case, the output energy to the loads themselves will be greater than the operator’s input of divergent Poynting energy flow, so that thermodynamic COP > 1.0 is permitted. The system thus becomes a nonequilibrium steady state (NESS) system freely receiving excess energy from its active environment. For such a system, it is well-known in nonequilibrium thermodynamically that a less than 100% efficient system is permitted to nevertheless exhibit COP > 1.0.

Figure 6 shows a system with efficiency ξ ≤ 100% but still capable of powering itself and its load, so that the operator inputs nothing and the system permissibly produces COP = ∞. The requirement is that sufficient energy input must be received by the system from its active environment to furnish (i) that component of energy usually input by the operator, plus (ii) that component of energy that is dissipated in the system losses, and (iii) that component of energy that is dissipated in the loads to perform useful work. In that case, the system is said to be self-powering in that it powers itself with energy freely received from its environment and also powers its load with energy freely received from its environment. In short, this is the case where all the input energy is freely received from the active environment. The system thus becomes a nonequilibrium steady state (NESS) system freely receiving excess energy from its active environment to freely power itself and its load. As such, thermodynamically a system with 
ξ < 100% is permitted to nevertheless exhibit COP = ∞. This is in fact true, e.g., of a solar-cell-array powered electrical power system where all the input energy is freely input by the sun, as well as a windmill-powered electrical power system where all the input energy is freely input by the wind. A hydroelectric power plant is another example where all the input energy is freely input by the river’s current.

Figure 7 shows the basic operation of a “negative resonance absorption of the medium” (NRAM) system. The self-oscillation of the charged particles produces an increased reaction cross section of the charge as pointed out by present NRAM physics literature. The present NRAM researchers have not considered the arbitrarily neglected Heaviside energy flow component or the curved spacetime effect, hence they have been unaware of the extra energy being input by divergence from a usually divergence-free energy flow component that is always present in addition to the standard Poynting energy flow component. Thus the present researchers have largely not discussed the thermodynamics of the process, but have merely discussed the change in reaction cross section of the self-resonant charges as the initiating factor. Nonetheless, the standard physics literature already shows proven optimal experimental results for 18 times as much EM energy output by the NRAM medium, as was input by the operator to the medium. In the present invention, we identify the unsuspected source of the extra input energy, as well as the process that diverges it into the system as an additional Poynting energy flow input component.

Figure 8 shows that in the IR or UV, an optimized NRAM system has been shown capable of producing COP = 18. In our application, we have focused upon the heat or IR aspects. However, we are fully aware of the same extra input component for the UV aspects, and intend to address that frequency range either in the final formal patent application or in a separate patent application.

Figure 9 shows a preferred typical application of a single stage energy amplifying NRAM system to the boiler of an electrical power plant whose generators are powered by steam turbines in turn powered by steam from the boiler. This type of system may be utilized in the modified boiler of  the standard hydrocarbon-burning power plant, the nuclear power plant, and the geological heat-powered plant. The application is non-optimized in that the heat furnished conventionally to the boiler is not sharply in one region of the IR. Hence instead of a gain of 18, a more reasonable gain of 4 to 8 is achievable. This will readily allow a COP improvement of the boiler itself in the vicinity of COP = 2.0 to 4.0. In turn, this will reduce the burning of the hydrocarbon for input heat, or the consuming of nuclear fuel rods for input heat, by from 50% to 75% since the boiler will require operator heat input of some 50% to 75% less that without the process.

Figure 10 shows a serial four stage diagram of an energy amplifier NRAM unit which would be capable of lowering fuel consumption, necessary to heat a boiler to the desired degree, by a factor of from 1/16.

Figure 11 shows a different and non-serial  “multistaging” application with self-feedback, to a steam boiler in a power plant, where the NRAM self-oscillating charges are in several pipes internal to the fluid in the boiler. In this case, some nonlinear “staging” of the various pipes are evidenced between any pipe and all the rest of them. This type of installation can approach the lowering of the fuel consumption by the amount indicated in Figure 11 above. By regulating some cooling control of these pipes, self-powering can be achieved as shown in Figure 12. 


Figure 12 shows a self-powering NRAM unit. Once in operation, the heat from use of fuel can be eliminated by ceasing burning of the fuel, and the active energy flow environment furnishes all the required input heat energy. This is made possible by the receipt of appreciable extra input heat energy from the usually inert Heaviside energy flow component.
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[image: image2.wmf]Figure 2.  The curled Heaviside energy flow component compared to the 

                accounted Poynting diverged component. With the charges not 

                in self-oscillation, a flat spacetime situation roughly exists, and 
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[image: image3.wmf]Figure 3.  With charged particles in self-oscillation, a curved spacetime 

                 situation exists. The curled Heaviside  energy flow component 

                 can and will have a diverged component that freely increases

                 the diverged Poynting energy flow component. This freely 

                 inputs excess usable (Poynting) energy from the environment.
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[image: image7.wmf]Figure 7.  Basic operation of the "negative resonance absorption of the 

                 medium" (NRAM) effect. At optimum, COP = 18 for infrared

                 (heat) input energy and charged dielectric spheres.

a.  Around an aluminum sphere

     at light energy 8.8 eV.

     Absorption efficiency = 18.00.

b.  Around an aluminum sphere

     at light energy 5eV.

     Absorption efficiency = 0.1.

At or near resonance frequency, in the 

conducting

 charged 

particle case shown the energy collection fraction (reaction 

cross section) increases dramatically in the UV region to some 

18 times the energy input in the normal Poynting energy flow 

alone.  For a 

dielectric

 charged particle case, the energy 

collection fraction (reaction cross section) increases 

dramatically in the IR (heat) range.

These changes in reaction cross section are given by Craig F. Bohren, "How can a particle absorb more 

than the light incident upon it? ", 

American Journal of Physics

, 51(4), Apr. 1983, p. 326.
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Figure 12. Self-powering NRAM electrical power system. Once heat

                 feedback stabilizes, the fuel burning can cease altogether, and

                 the system continues to operate and furnish full electric power.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

BASIC OPERATION – [Figure 7]

The standard definition of an EM force field, and its energy and force, are based on the assumption of the interaction of force-free field in space with a static charged mass. The EM spatial field is naught but a condition of space (Feynman), and only by its interaction with charged matter are the EM force field and its energy produced in that interacting charged matter. And any EM field or potential decomposes into, and is, an ongoing set of longitudinal wave energy flows (Whittaker, 1903 and 1904). How much of the flowing energy comprising the interacting spatial field that is diverged around the intercepting charged mass, therefore depends on the reaction cross section of that charge. 
It has been found (Letokhov, Bohren, Paul & Fischer) that inputting the spatial energy flow in the form of the wave-envelope having a frequency at which the intercepting charge is self-oscillating, produces a much larger reaction cross section and thus more Poynting energy flow is radiated from the self-oscillating charges in the absorbing medium than is input by the operator where his “input” has been specified in static-charge terms only.

Obviously, conservation of energy requires that more energy than that standard “static charge” input calculation must have been input to the collecting self-resonant charges.
Indeed, Poynting never considered anything except the energy flow component propagating through space along the conductors that gets diverged into the conductors. He also got the flow wrong by 90 degrees and was corrected by Heaviside.

Heaviside, however, discovered that there was an additional curled-form energy flow of much greater magnitude, present and ongoing through space outside and along a conductor, but usually not diverged into the conductor. So every EM circuit and system has always had much more available EM energy flow than the Poynting component input by the operator. That is because Lorentz arbitrarily discarded the Heaviside nondiverged energy flow component, and it has remained unaccounted till the present day.

The standard CEM/EE model also assumes a flat spacetime, which is not true when energy density changes in space. The self-oscillation of the intercepting charges do vary in speed to and fro as they move, and so they involve an oscillating curvature of spacetime. General relativity thus applies. Thus the self-oscillating charges involve an oscillating energy density in space, and so their reaction cross section to the incoming spatial EM field is altered rhythmically. Because of this spacetime curvature effect, the vector algebra of flat spacetime is inaccurate, and so the divergence of the curl need not be zero. This means that the self-resonant collecting charges couple to the frequency of the input EM spatial field envelope oscillations, and that physically increases the reaction cross section of the intercepting resonant charges. In that case, the charges absorb more energy from the same wave than they would do if static. In turn, these charges radiate a greater Poynting component of energy flow (the accounted energy flow) than is calculated as being input to them in static condition.
This area of physics is known as “negative resonance absorption of the medium” or NRAM for short. This term was originally chosen apparently to prevent having to clearly state it as “excess emission by the medium” (if static calculations are used).

The end result is that, in every EM circuit and system that is active and in which EM energy is flowing, there exists not only the presently taught Poynting energy flow component but also a very much larger but presently ignored Heaviside energy flow component. Since NRAM is a method of increasing the reaction cross section of a given charge, so that excess Poynting emission occurs, it follows that NRAM circuits and systems can be utilized to deliberately intercept, diverge, and utilize additional Poynting (diverged) energy from their long-neglected Heaviside energy flow components. And since the Heaviside component may be many orders of magnitude greater than the usual Poynting energy flow component, it means that a ubiquitous, free, usable, excess energy source of enormous magnitude and importance already exists in every EM circuit and system ever built and built today.

This invention is the first invention directly addressing this NRAM process, explaining its actual mechanism for increasing the collecting (absorption) reaction cross section, and then emitting much more EM energy than was furnished by the operator himself. The excess energy was of course input by the unaccounted Heaviside energy flow environment, since some of it has been made to diverge as an additional Poynting energy component.

Researchers in the NRAM field (Bohren, Letokhov, Paul and Fischer) have clearly shown that an optimum COP = 18 can be achieved. We may speak of that as a “gain” and compare the NRAM process to an energy-amplifying process. The energy amplification is of course an amplification of the energy input by the operator, and the necessary additional input energy for that gain is input freely by the external Heaviside energy flow environment. The NRAM process also is usually self-limiting to the gain of 18 value, since increasing the EM energy output changes the frequency of the wave away from its optimum value, thus lowering the gain and reducing the output energy.
In practical single-stage systems, the single stage gain may be limited to about 4 to 8, since one will usually use available heat as input energy and the heat input is not sharply optimized in a narrow IR band as are most NRAM experiments in optical physics. The gain can be increased closer to the maximum 18 by multi-staging, in series or in a conglomerated group stage interaction as shown in this invention.

With appreciable gains of from 3 to 18, it also follows that one has developed an asymmetrical Maxwellian system, of the type arbitrarily discarded by Lorentz when he symmetrized the equations just to make them simpler and easier to solve. Hence the operation of this asymmetrical NRAM power system is not describable or modelable by the standard symmetrized Maxwell-Heaviside-Lorentz equations and model used in electrical power engineering.

Consider Figure 9, which is a typical single stage NRAM application to the boiler of an existing electrical power plant. The boiler has been converted to an inner boiler ringed by an outer NRAM section. When the heat (from hydrocarbon combustion or nuclear fuel rod consumption) is input, now it is input to the NRAM outer shell. In turn, the NRAM particles go into self-oscillation (though imperfect because of the wider bandwidth of the IR input) and produce(say(4.0 amplification. This means that burning only 25% of the coal (as shown) or consuming only 25% of the nuclear fuel rods, will heat the internal water in the boiler to the same degree and amount as would be experienced in the full fuel consumption for a non-NRAM boiler. As a result, the amount of fuel burned or nuclear fuel rods consumed is dramatically lowered (here, by 75%) whole producing the same amount of steam energy to the steam turbine driving the generator. Hence the generator produces its usual amount of electric power sent out along the attached external power transmission line to the distant loads.

Now consider Figure 10. Here multiple concentric NRAM rings are utilized for staging. This multistaged NRAM process will now produce greater amplification than 3.0, but is still rigorously limited to a gain of 18 or less.

Consider now Figure 11. Here a very special kind of multistaging is used, where we show a typical nine stages. The heat output of each of them is influenced by the output heat of all the rest, which affect and increase its input. This is a nonlinear staging, and so gains closer to the optimum 18 are realized. For a gain of 10, e.g., the consumption of hydrocarbon fuel or nuclear fuel rods may be decreased by 90%, while still furnishing the same amount and intensity of steam to the generators, and thus the same amount of electrical energy to the external transmission line and to the distant loads.

With such gains (well above 3.0), the system can be close-looped so that some of the excess energy being extracted from the Heaviside component flow in the environment can be used to replace the operator’s heat input (for which he is burning the hydrocarbon fuel or consuming the nuclear fuel rods). With this application, once the system is up and running and in stable operation, and the operator’s normal input being replaced by the input from the Heaviside energy flow component, the operator’s input can be zeroed. In short, at that point the basic power plant can cease further consumption of hydrocarbon fuel or nuclear fuel rods, while continuing to power the external transmission grid and the distant loads in normal fashion. This “close-looped” or self-powering function is permitted to any nonequilibrium dissipative thermodynamic system that freely receives all the necessary input energy from its active, energetic external environment. In this case, some of the overall energy output by the NRAM process is diverted and fed back to the operator’s input(or, for a boiler, to provide the outside heating to the boiler, and thereby replacing the normal nuclear fuel rod heating or hydrocarbon fuel heating input.

Such asymmetric systems were originally in the Maxwell-Heaviside equations, but were arbitrarily discarded since Lorentz arbitrarily symmetrized the equations and thereby arbitrarily discarded all asymmetric Maxwellian systems. So the system fits overall EM theory where such simplifying assumptions are not made, but it does not fit the current highly symmetrized electrical power engineering. Nonetheless, nature did not and does not discard such asymmetric Maxwell-Heaviside systems, even though our present electrical engineers and electrical power engineering science do continue to arbitrarily discard such systems. They are no more mysterious than a wind-powered electrical generator, where all the necessary input energy is freely received from the external environment. Or similarly, such systems are comparable to the solar-cell-array powered system, where again all the input energy is freely furnished by the sun.

SUMMARY, RAMIFICATIONS, AND SCOPE
There has been provided, in accordance with the invention, an energy-amplifying staged electrical power system capable of dramatically reducing or eliminating the burning of hydrocarbon fuels, consumption of nuclear fuel rods, etc. at normal electrical power plants already in existence by modifications primarily to the boiler and its input and control. The energy amplification by the NRAM process (which uses the mechanism of this invention, unknown to present NRAM scientists and researchers) is already proven in modern physics since 1967 (e.g., Letohkov, Bohren), but the source of the excess energy input has not previously been understood. Specifically, the energy amplification occurs by use of extra Poynting diverged EM energy flow freely received from the always present but previously ignored Heaviside giant curled energy flow component, in a curved spacetime. Practical COP increases of the boiler process(and lowering of the fuel consumption to provide the same amount of heat energy(of from COP = 4.0 to COP = 18 can be achieved or expected. With staging, in many cases self-powering (i.e., COP = ∞) is achievable.

The process can be applied to a non-fuel electrical power process by having a much smaller power plant first produce a heat output, and then simply apply the amplifying process with that heat as the input to it. By adding feedback controls, the system then can be made self-powering, once in operation, and the “self-starting” can be by a much smaller “power plant” as the initiator. In this way the process can be used to greatly amplify the utility and usage of wind mill initiated electrical power systems, hydroelectric initiated electrical power systems, etc.

The process is adaptable to the great majority of commercial power plants throughout the world, and to many other processes including electrical automobiles and trucks, a new kind of jet engine that burns no hydrocarbons, etc. The process when applied will also dramatically reduce the energy-related pollution of the biosphere by energy-related chemical wastes and byproducts, and will reduce the biospheric interference and damage of windmill-powered electrical power systems, hydroelectric power plants, etc. It will allow augmentation and increased COP of solar cell array electrical power systems, while assuring their continued operation when solar radiation is lacking or deficient. It will allow eventual gradual replacement of the presently highly vulnerable centralized national electrical power system to a highly decentralized national electrical power system. It will rather quickly and dramatically reduce the grave dependence of any nation on oil, natural gas, nuclear fuel, winds, solar radiation, etc. It can be adapted also to battery-powered equipment and systems, and it can be adapted to electric cars and trucks, electric locomotives, etc. 
The reader will see that, by ushering in the age of asymmetrical power systems freely receiving most or all of their input energy from the giant Heaviside energy flow component ubiquitously present in (and previously ignored) all EM circuits and systems, the energy problems of the world can be solved cleanly, quickly, and in straightforward manner.
The invention has the following typical advantages:

· The system has a high output power to weight ratio, which can be increased at will by addition of higher gain stages or more stages or both.
· The system can be made highly portable for mobile applications.

· The size and output of the system are scalable.

· The system is rugged and reliable for use in hostile environments where conventional generators would fail or be extremely difficult to sustain. It can easily be environmentally shielded.

· The system has very wide operating temperature ranges for use where conventional batteries and fuel cells cannot usually function. As an example, it can power a resistance heater to keep its insulated batteries warm. It can also power electrostatic or magnetic cooling devices to keep the unit cool in higher temperature environments.

· The system has an extremely long life cycle and high reliability, allowing it to be placed where frequent maintenance is not possible.

· The system uses no fuel or fuel transport, packaging, storage, and disposal systems. The overhead and financial savings are significant.

· Use of these systems in a combined centralized and decentralized electrical power system provides survival of electric power and graceful degradation, rather than catastrophic collapse, of electrical power in the presence of damage and destruction.

· The system produces no harmful emission, harmful or radioactive byproducts, hazardous wastes, or biospheric pollutants. As its usage is phased in world wide, a significant reduction of environmental pollutants and hazardous wastes will result, as will a cleaner biosphere.

· The system can produce AC or DC power directly by simple electrical additions, and provide shaft power simultaneously.

· Coupled with driven electric motors, the system can provide attractive power system alternatives for automobiles, tractors, trucks, aircraft, boats, ships, submarines, trains, and other vehicles, again without exhaust emissions, pollutants or harmful waste products.

Although the description above contains many specificities, these should not be construed as limiting the scope of the invention but as merely providing illustrations of some of the presently envisioned preferred embodiments of this invention.


For example, the invention can be readily applied to steam ships.

As another example, the invention can be readily applied to submarines.

As another example, the invention can use a small amount of external power to produce some resistance heating, and then employ and amplify that resistance heating in a self-powering operation, disconnecting the input external power once the system is in full operation.

In ground combat forces, particularly those for fast moving situations, the burden of fuel logistics support can be materially decreased, if much of the mobile equipment incorporates the invention.
The adaptations and alterations of the embodiment are limited only by the ingenuity of the engineer and the particular needs of a given application. It is to be understood that all terms used herein are descriptive rather than limiting. Although the invention has been specifically described with regard to the specific embodiments set forth herein, many alternative embodiments, modifications and variations will be apparent to those skilled in the art in light of the disclosure set forth herein. Accordingly, it is intended to include all such alternatives, embodiments, modifications, and variations that fall within the spirit and scope of the invention as set forth in the claims herein below.

NOTE REGARDING CLAIMS
The claims for the final Patent Application will be formally and legally prepared by a skilled patent attorney so as to accurately describe the claims for this invention. In this Provisional Patent Application write-up we have included the features that will produce the major elements of the claims as we best understand them without recourse to attorney. In addition, as is customary practice, in the final Patent Application submission we will request that the Patent Examiner point out any resulting claims we may have inadvertently missed, and that he point out any relevant changes that should be made to clarify the submitted claims, and that he point out any unintended duplication of claims should such inadvertently occur.]
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