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The Motionless Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy-Replenishing from the Active Vacuum Thomas E. Bearden, Ph.D. James C. Hayes, Ph.D. James L. Kenny, Ph.D. Kenneth D. Moore, B.S. Stephen L. Patrick, B.S. Magnetic Energy Limited Huntsville, AL 35801 Special Note: Posting of this document on a DoE website does not imply approval or disapproval by the Department of Energy. This work is made available to illustrate innovative energy research by multiple researchers involving new concepts. Scientific method requires replication and independent test and verification, and an additional research prototype build-up for those purposes is presently underway by the authors. BACKGROUND Introduction For about 10 years the inventors have been working together as a team, and exploring many avenues whereby electromagnetic energy might be extracted from various sources of potential, and eventually from the active vacuum itself. This has been very arduous and difficult work, since there were no guidelines for such a process whereby the electrical power system becomes an open dissipative system in the manner of Prigogine's theoretical models {17-19} but using determinism instead of statistics. There was also no apparent precedent in the patent database or in the scientific database. Since the present "standard" U(1) electrodynamics model forbids electrical power systems with COP>1.0, we also studied the derivation of that model, which is recognized to contain flaws due to its 136-year old basis. We particularly examined how it developed, how it was changed, and how we came to have the Lorentz-regauged Maxwell-Heaviside equations model ubiquitously used today, particularly with respect to the design, manufacture, and use of electrical power systems. Our approach was that the Maxwell theory is well-known to be a material fluid flow theory, since the equations are hydrodynamic equations. So in principle, anything that can be done with fluid theory can be done with electrodynamics, since the fundamental equations are the same mathematics and must describe consistent analogous functional behavior and phenomena. This means that EM systems with "electromagnetic energy winds" from their external "atmosphere" (the active vacuum) are in theory quite possible, analogous to a windmill in a wind.
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The major problem was that the present classical EM model excluded such EM systems. We gradually worked out the exact reason for the arbitrary exclusion that resulted in the present restricted EM model, where and when it was done, and how it was done. It turned out that Ludvig Valentin Lorenz {55} symmetrically regauged Maxwell's equations in 1867, only two years after Maxwell's seminal publication in 1865, and Lorenz first made the arbitrary changes that limited the model to only those Maxwellian systems in equilibrium in their energy exchange with their external environment (specifically, in their exchange with the active vacuum). This is not a law of nature and it is not the case for the Maxwell-Heaviside theory prior to Lorenz's (and later H. A. Lorentz's) alteration of it. Thus removing this symmetrical regauging condition {31, 34-38} is required—particularly during the discharge of the system's excess potential energy (the excitation) in the load. Later the great H. A. Lorentz, working independently and apparently unaware of Lorenz's previous 1867 work, independently regauged the Maxwell-Heaviside equations so they represented a system that was in equilibrium with its active environment. Implications of the Arbitrarily Curtailed Electrodynamics Model Initially an electrical power system is asymmetrically regauged by simply applying potential, so that the system's potential energy is nearly instantly changed. The well-known gauge freedom principle in gauge field theory assures us that any system's potential—and hence potential energy—can be freely changed in such fashion. In principle, this potential energy can then be freely discharged in loads to power them, without any further input from the operator. In short, there is absolutely no theoretical law or law of nature that prohibits COP>1.0 electrical power systems—else we have to abandon the successful modern gauge field theory. But present electrical power systems do no such thing. However, all of them do accomplish the initial asymmetrical regauging by applying potential. So all of them do freely regauge their potential energy, and the only thing the energy input to the shaft of a generator (or the chemical energy available to a battery) accomplishes is the creation of the potentializing entity—the source dipole. It follows that something the present systems perform in their discharge of their nearly-free1 regauging energy must prevent the subsequent simple discharge of the energy to power the loads unless further work is done on the input section. In short, some ubiquitous feature in present systems must self-enforce the Lorentz symmetry condition (or a version of it) whenever the system discharges its free or nearly free excitation energy. Lorentz's curtailment of the Maxwell-Heaviside equations greatly simplified the mathematics and eased the solution of the resulting equations, of course. But applied to the design of circuits—particularly during their excitation discharge—it also discarded the most interesting and useful class of Maxwellian systems, those exhibiting COP>1.0.
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In real systems, we have to pay for a little switching costs, e.g., but this may be minimal compared to the potential energy actually directed or gated upon the system to potentialize it.
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Consequently, Lorentz2 unwittingly discarded all Maxwellian systems with "net usable EM energy winds" during their discharge into their loads to power them. Thus all present systems— which have been designed in accord with the Lorentz condition—cannot use the electromagnetic energy winds that freely arise in them by simple regauging, due to some universal feature in the design of every power system that prevents such action. We eventually identified the ubiquitous closed current loop circuit as the culprit which enforces a special kind of Lorentz symmetry during discharge of the system's excitation energy. With this circuit, the excitation-discharging system must destroy the source of its EM energy winds as fast as it powers its loads and losses, and thus faster than it actually powers its loads. Also, as we stated and contrary to conventional notions, batteries and generators do not dissipate their available internal energy (shaft energy furnished to the generator, or chemical energy in the battery) to power their external circuits and loads, but only to restore the separation of their internal charges, thereby forming the source dipole connected to their terminals. Once formed, the source dipole then powers the circuit {16, 22}. Some Overlooked Principles in Electrodynamics We recovered a major fundamental principle from Whittaker's {1} profound but largely ignored work in 1903. Any scalar potential is a priori a set of EM energy flows, hence a set of "electromagnetic energy winds" so to speak. As shown by Whittaker, these EM energy winds pour in from the complex plane (the time domain) to any x, y, z point in the potential, and pour out of that point in all directions in real 3-space {1, 26, 43}. Further, in conventional EM theory, electrodynamicists do not actually calculate or even use the potential itself as the unending set of EM energy winds or flows that it actually is, but only calculate and use its reaction cross section with a unit point static charge at a point. How much energy is diverged around a single standard unit point static coulomb, is then said to be the "magnitude of the potential" at that point. This is a non sequitur of first magnitude.3 E.g., just as the small "swirl" of water flow diverged to stream around an intercepting rock in a river bottom is not the river's own flow magnitude, and certainly is not the "magnitude of the river", neither is the standard reaction cross section of the potential a measure of the potential's actual "magnitude". Indeed, the potential's "magnitude" with respect to any local interception and extraction of energy from it, is limited only by one's ability to (1) intercept the flow and (2) diverge it into a circuit to power the circuit. The energy flows identically comprising the potential {1} replenish the withdrawn energy as fast as it can be diverged in practical processes, since the energy flows themselves move at the speed of light. 2



Although Lorenz did this first, such was H.A. Lorentz's prestige that when he advanced symmetrical regauging, it was rather universally adopted by electrodynamicists, and is still used by them today. E.g., see J.D. Jackson, Classical Electrodynamics, 2nd Edition, Wiley, New York, 1975, p. 219-221; 811-812. 3 E.g., just replace the assumed unit point static charge assumed at each point with n unit point static charges, and the collected energy around the new point charge will be n times the former collection. If the former calculation had yielded the actual magnitude of the potential at that point, its magnitude could not be increased by increasing the interception. But since the potential is actually a flow process, increasing the reaction cross section of the interception increases the energy collection accordingly.
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Work-Energy Theorem In a Replenishing Potential Environment We also came to better understand the conservation of energy law itself. Particularly, the present work-energy theorem assumes only a "single conversion" of energy into a different form, where such "conversion in form" due to a converting agent is what is considered "work" upon that agent. No "replenishing by a freely flowing energy river or process" is considered. On the other hand, in a replenishing potential environment, a conversion in the form of the energy may increase the energy (e.g., the kinetic energy of an electron gas) of the converting agent, but all the field energy and potential energy input to that converting agent may be replenished, so that a free regauging occurs. In that case, the original energy can changed—e.g., into field energy form, which is not the kinetic energy of the electron gas—and yet a joule of work can have been done upon the electron gas to alter its potential energy by as much work as was done on it. Thus the work performed by this change in energy form with simultaneous replenishment of the original form, may increase the energy of the medium while retaining as much field energy and potential energy as was input, but just in different form. This is a profound change to the implicit assumptions used in applying the work-energy theorem. In short, the present work-energy theorem (without replenishment) was found to be a special case of a much more general and extended energy-conversion-of-form-with-intermediate work-performed-upon-the-converter process. Conversion of the form of energy is rigorously what we call work. The energy is not consumed in the process, nor need it be "lost" in doing work upon the converter. So to speak, the well-established principle of gauge freedom has been arbitrarily overlooked in the conventional view of the work-energy theorem. As a short way of stating what we found, the conventional form of the work-energy theorem applies only when there is no simultaneous regauging/replenishment involved. This extension of the work-energy theorem to a more general case has profound implications in physics. With the energy replenishing environment involved, the work-energy theorem becomes an energy-amplifying process. Energy can be freely amplified at will—anywhere, anytime—by invoking the extended energy-work process, if regauging accompanies the process simultaneously. Indeed, one joule of field energy or potential energy can do joule after joule of work on intermediary converters, increasing the kinetic energy etc. upon the converter medium, while retaining joule-for-joule of the input energy in differing field or potential forms. In this extended process, always after each joule of work on the converting agent there still remains a joule of field energy or potential energy of altered form. The Extended Principles Permit COP>1.0 Electrical Power Systems Gradually we realized that (1) electrodynamics without the arbitrary Lorentz regauging did permit asymmetrically self-regauging electrical power systems, freely receiving and converting electrical energy from their vacuum environment, (2) present systems are designed unwittingly to guarantee the re-imposition of symmetry during their excitation discharge, (3) this excitation symmetry is what must be and can be broken by proper system design, and (4) a magnetic system "powered" by a permanent magnet dipole's ongoing active processes {1, 26, 43} could readily be adapted so that the source dipole of the permanent magnet was not destroyed by the



4



circulating magnetic flux. We experimented on various buildups and prototypes, in this vein, for some years. Patenting and Discovery Activity In 1997 we filed a provisional patent application on the first prototype of real interest. We filed another formal patent application in 2000 after several years of experimentation in which we used multiple extraction of energy from the magnetostatic scalar potential formed between the poles of a permanent magnet. Here we reasoned that, in so doing, we would deplete the magnetic dipole, and our experiments sometimes seemed to indicate that a very slow depletion might indeed be happening. Since our last formal patent application filing in 2000, additional build-ups and experiments have led us to the conclusion that it is not necessary to deplete the magnetic monopole. Instead, if one draws the energy directly from the potentials (primarily, from the magnetic vector potential) furnished by the magnetic dipole of the permanent magnets, one can essentially draw as much energy as desired, without affecting the dipole itself. And again, we found that any amount of energy can be withdrawn, so long as it is changed in form in the withdrawal. A giant negentropy mechanism—recently uncovered by Bearden {26} and further investigated by Evans and Bearden {43}— is associated with the magnet dipole, and in fact with any dipole as shown by Whittaker {1}. This negentropy mechanism {1, 26, 43}will replenish the magnetic vector potential energy to the permanent magnet dipole as fast as energy is withdrawn from it and into the circuit. We hit upon the stratagem of using a highly specialized magnetic core material, nanocrystalline in nature and in special tape-wound layered structure, to try to extract the energy from the magnetic vector potential (A-potential) as a magnetic B-field (curl of the A-potential) that is locally restricted to the special nanocrystalline material which forms a closed magnetic flux path closed on both poles of the permanent magnet dipole. It turned out that the nanocrystalline material,4 because of its nature and also its tape-wound layered construction, actually will perform this separation of B-field and A-potential energy which is heretofore unheard of in such a simple magnetic core mechanism and flux path material. We point out that a tightly wound, very long coil does a similar thing, as does a good toroid, and these effects of separating A-potential from B-field are known. But to our knowledge, such effects have not previously been utilized in magnetic core materials themselves, in a flux path through space. Our experimental measurements showed the magnetic field to be missing in the space surrounding the closed-path flux-path material, but the A-potential was indeed present and did interact with coils in normal manner. We also showed that the B-field and associated magnetic flux were rigorously confined internally to the nanocrystalline material flux path. This then led to very novel ramifications and phenomenology, which we have been intensely exploring since filing the previous patent when we were depleting the magnetic dipole of the permanent magnet or seemed to be. Now we have no depletion of the magnetic dipole, and also 4



Obtained off-the-shelf as a commercial product from Honeywell.
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we can now explain where the continuous "magnetic energy wind" comes from, what triggers and establishes it, and how to apply the resulting principles. Consequently, rapid progress in non-depleting versions of our previous invention, as a full extension to both the previous invention and also to the previous process utilized (depletion of stored potential energy), has been accomplished. Results of the Research It is now clear—by fluid flow analogy and actual experiment—that we have found the perfect magnetic mechanism for (a) producing "magnetic energy winds" at will, furnished freely by nature in natural dipole processes only recently recognized {26} and clarified {43} in the literature, (b) producing a magnetic "windmill", so to speak, that freely extracts energy from these free winds provided by nature from these newly-understood processes, and (c) creating positive energy feedforward and feedback iterative interactions in a coil around a core, resulting from dual energy inputs to the coil from (1) actions in the core inside the coil (2) actions in the surrounding altered vacuum containing a continuously replenished field-free magnetic potential A, and hence comprising a separate source of energy that will react with a coil. The iterative interactions occurring between the two interactions in the coil, add a third increase of energy from the resulting convergent energy gain (asymmetrical self-regauging) series. The additional amplification of the energy is given by the limit of the resulting convergent series for energy collection in the coil. In this novel new usage, the net result is that the coil is an energy amplifying coil, freely and continuously fed by excess input energy from an external active source. It turns out that a multiplicity of such positive energy feedforward and feedback loops occur and exist between all components of the new process. The system becomes a true open system receiving excess energy from the free flow of energy established in its vacuum environment by the subprocesses of this invention's system process. Consequently, we have experimentally established this totally new process and field, and also have experimentally established that it is not necessary to deplete the permanent magnet dipole after all. Now, direct replenishment energy from the active vacuum can readily be furnished to the permanent magnet with the new techniques being utilized. THREE IMPORTANT PRINCIPLES AND MECHANISMS We explain three very important principles/mechanisms necessary to comprehend the new process in a replenishing potential environment: (1)



The conservation of energy law states that energy cannot be created or destroyed. What is commonly not realized is that energy can be and is reused (changed in form) to do work, over and over, while being replenished (regauged) each time. If one has one joule of energy collected in one form, then in a replenishing potential environment one can change all that joule into a different form of energy, thereby performing one joule of work. However, one still has a replenished joule of energy remaining, by the conservation of energy law in such an environment, since the first joule was removed in different form. If one collects and holds
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that remaining joule in its new form, and then changes the form of it yet again in the replenishing environment, one does another joule of work—and still has a joule of energy left, just in a yet different form. The process is infinitely repeatable, limited only by the ability to hold the changed form of the energy each time it is changed. Further, only two energy forms are needed for endless iterative shifting of form—say, form A and form B, since A changed totally into B performs work upon the transforming medium equal to A energy dissipation, but yields A-equivalence amount of energy still remaining because of replenishment. The B-form energy can then be changed back from B to A yet again, wherein the same amount of work is done upon the transforming medium for the second time, and one still has a joule of energy remaining because of replenishment, now back in the original form. This process can be iterated. We call this the ping-pong principle and use the iterative work done by each replenished change of energy form to continually increase the excitation energy of a receiving entity, the Drude electron gas in the coil and its attached circuit. We accent that this is also a novel way to directly utilize free regauging energy. Cyclic transform of the energy by "ping-pong" between two different forms of energy or energy states with replenishment, is all that is required to produce as much work as one wishes in the intermediary, from a single joule of operator-input energy, limited only by one's ability to hold the new form of energy after each transformation and not lose it (or not lose all of it). By letting this iterative ping-pong work be done upon the Drude electron gas, the energy of that gas is excited much more than by the energy we input, if the input energy were only used once to perform work (if its form were only changed once). We stress that present electrical power systems deliberately use their collected energy only once, and do not take advantage of energy regauging by free replenishment from the potential environment. So engineers are totally unfamiliar with the ping-pong mechanism and do not apply it. In short, they simply do not use the ping-pong effect to dramatically increase the energy in the Drude electron gas in the external circuits connected to the generator or battery. (2)



The A-potential and the B-field are extraordinarily useful for just such "ping-pong" iterative change of energy form, from B-field energy to A-potential energy and vice versa, back and forth, repeatedly. That is precisely what happens in each coil of the process of the invention, and this results in dual inputs of energy—one in curl-free A form and one in B form—simultaneously to the coil. Quite simply, one can extract the energy from a volume of A-potential, in B-field form where the B-field energy is removed from the volume, and the A-potential beyond will instantly (at least at the speed of light) simply refill the volume, but with curl-free A-potential. A similar effect is also demonstrated by the well-known Aharonov-Bohm effect {13, 15}, but only in very small effects, without the ping-pong effect, and not used in power systems. By analogy, we may compare this iterative process to "dipping several buckets of water in succession" from a mighty rushing river; the river refills the "hole" immediately after each dipping. We can continue to extract bucket after bucket of water from the same spatial
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volume in the river, because of the continual replenishment of the extracted water by the river's flow. Any change of B-field energy in the center of the coil, interacts with the coil magnetically since the coil's magnetic field is at its greatest strength in its precise center, and the center of the coil is in the center of the core flux path material. This magnetic interaction between core and coil produces voltage and current in the coil and therefore in a closed external loop containing the coil, and simultaneously produces an additional equal energy outside the coil in the form of field-free A-potential, which is absolutely permitted since the magnetic energy in B-form was "dissipated" (transformed) into A-potential energy, thereby causing the electrons in the wires to flow by doing work that built voltage and current, which was a change of form of the B-field energy. Simultaneously, the current electrons produce the A-potential energy around the coil and outside it, which is absolutely permissible since a change in form of the energy is again involved. Since these changes in energy form occur at the speed of light, in a local coil they appear "instantaneous" though in reality they are not quite instant, but just very rapid. However, the work produced by each change of form of the energy in that rapid "ping-pong" between the several energy states, continually produces work upon the Drude electrons, producing momentum and motion in the Drude gas, thus resulting in voltage and current. In this way, the increased momentum and motion—involved in the currents flowing in the voltage drop of the coil and external loop—result in increased stored kinetic energy in the moving Drude gas, which is electromagnetic energy of different form. As can be seen, because of the speed of the ping-pong energy state transformations, with each transformation doing work in the Drude electron gas to increase that gas's excitation and energy, a continuous "collection" of excess energy—caused purely by the change of form of the energy and not by "loss" or "disordering" of the energy—occurs in the Drude electron gas, resulting in increased voltage and current in the circuit containing the coil. This is simply a mechanism for a "regauging" or change of potential energy of the Drude electron gas system. The Drude electron gas system's increased excitation energy can then be dissipated "all at once" in conventional fashion in the external load, providing more energy dissipated as work in the load than was input to the coil originally. Hence there is generated an energy amplifying action of the coil and its multiplicity of processes. There is no violation of the energy conservation laws, of the laws of physics, or of the laws of thermodynamics since this is an open system far from equilibrium with its source of potential energy (the magnetic dipole of the permanent magnet), which in turn continuously receives replenishment energy from the vacuum by a giant negentropy process only recently uncovered by one of the inventors {26} and clarified by Evans and Bearden{43}.



8



(3)



The dissipation of the final collected regauging energy within the load can permissibly be greater than what we ourselves initially input5, because of the iterative change of form of the energy with replenishment. Therefore the iterative interactive work done on the Drude electron gas provides more than one joule of work done on the gas—thereby increasing its potential energy by more than one joule—for each joule of energy input by the operator to the system process. The cumulated potential energy in the Drude electron gas is then discharged in loads in normal fashion. Note that, even here, the energy is not lost when dissipated from the load and outside the system, but just flows out of the load in a different form (e.g., as heat radiated from a resistor load). Again, this is no different from a windmill in a wind. The various asymmetrical regaugings violate Lorentz's arbitrary symmetrical condition— specifically in the discharge or change of form of the energy. Hence, this process restores to electrodynamics one group of those missing Maxwellian systems arbitrarily discarded by first Lorenz and later Lorentz, more than a century ago.



THE PROCESS IS THEORETICALLY SUPPORTED Several rigorous scientific papers {27-40} by the Alpha Foundation's Institute for Advanced Study (AIAS) have been published or are in the publication process, fully justifying that energy currents (energy winds) can readily be established in the vacuum, and that such energy winds do allow the extraction of EM energy from the vacuum. Also Cole and Puthoff {54} have previously shown that there is no prohibition in thermodynamics which prevents EM energy being extracted from the vacuum and utilized to power practical systems. In electrochemistry it has long been known {21} that there can be no current or movement in electrodes without the appearance of excess potential (regauging) called the overpotential. Further, in the most advanced model in physics—gauge field theory—the freedom to change gauge (in electrodynamics, to change the potential) at will and freely, is an axiom of the theory. If we freely change the potential of a physical power system, we freely change its potential energy (in a real system, we may have to pay for a little switching energy losses). It follows that we can also freely change the excess potential of that system—regauge it—yet again, by any means we choose, including discharging that excess potential energy in a load to do work. Thus gauge field theory has for decades already axiomized the rigorous basis for COP>1.0 electrical power systems—but the Maxwellian systems necessary to do it have remained neglected due to their arbitrary discard by the ubiquitous use of Lorentz symmetrical regauging. That such COP>1.0 electrical power systems have not been previously designed or built is therefore not due to a prohibition of nature or a prohibition of the laws physics at all, but is due 5



See references 9-11. Actually, the standard calculation of the Poynting energy flow is not the calculation of the total EM energy flow at all, but only a calculation of how much of the energy flow is intercepted by the surface charges of the circuit and thereby diverged into the conductors to power the Drude electrons.
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to a characteristic used to design and build the systems themselves. Because of their ubiquitous closed current loop circuits, conventional power systems use half their collected energy to destroy their own source dipoles, which destroys any further use of energy from "the potential between the ends of the dipole" since both dipole and potential vanish. The potential of the source dipole, after all, is what potentializes the external circuit with additional excitation energy, to be utilized to power the system. In present systems, half that excitation energy is dissipated to destroy the dipole along with the source potential, and less than the remaining half is used to power the load. This rigorously limits such systems to COP1.0 {24}.
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The foregoing discussion shows that, in a magnetic apparatus or process functioning as part of an overall electromagnetic power system, we may have one subprocess which continuously withdraws energy from the curled portion of A (i.e., holds and localizes the magnetic field B and confines it to a given path), and in that case the source (in this case the permanent magnet) of the A-potential will simply replenish—at light speed—all the A energy that was withdrawn and localized. The replenished A energy will not be localized, since under a given set of conditions only so much energy is withdrawn and held in the localized condition. The principle is that, as energy is drawn from the vector potential and then contained and circulated in field form in a localized material region or path, the withdrawn A-potential energy in space outside that localized path is continually replenished from the permanent magnet dipolarity to the space surrounding the localized B-field energy path as the real EM energy flow output of the giant negentropy process {26, 43} engendered by the magnet dipole. Further, the energy drawn from the permanent magnet dipolarity is continually replenished from the surrounding vacuum by the input EM energy flow to the magnet dipolarity from the vacuum's complex plane in the ongoing giant negentropy process {1, 26, 43}. Regauging Can Be Negentropic Any increase of energy in the apparatus and process in the local spacetime constitutes (a) self-regauging by the process, whereby the process freely increases the potential energy of the system utilizing the process, and (b) concomitant curvature of spacetime and increase in that spacetime curvature due to the increase of local energy in the system process. From the standpoint of gauge field theory, free asymmetrical regauging is permitted by gauge freedom and is rigorously allowed, in effect allowing the violation of classical equilibrium thermodynamics because the regauged system freely receives EM energy from an external active source, the active vacuum's complex plane in the evoked giant negentropy process.11 From the standpoint of general relativity, the excess energy from spacetime is freely allowed, since all EM energy moves in curved spacetime {36, 39, 40, 41, 42, 45, 46} a priori, and simple conservation of EM energy as usually stated in classical equilibrium electrodynamics need not apply {47, 48} in a general relativistic situation. Use of a Nanocrystalline "Energy-Converting" Material A nanocrystalline material recently available on the commercial market was found and utilized in this process. When utilized as a closed flux path external to and closed upon the two poles of a permanent magnet, the special nanocrystalline material will contain all the B = Ñ × A field energy (curled potential energy) in the closed flux path containing the magnet itself, while the magnetic dipole of the permanent magnet continuously replenishes and maintains the
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It may be that we are defining the causative mechanism for gauge freedom as being pure entropy or pure negentropy, but we defer to the advanced theoreticians to determine the truth or falsity of such a question. If one considers Whittaker's process {1} in either direction—i.e., energy freely entering 3 -space from the time-domain, and energy freely entering the time-domain from 3-space—the conjecture may have some merit.
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external circulation of field-free A-potential energy filling the space around the nanocrystalline closed flux path containing the withdrawn magnetic field energy. This performance can in fact be measured, since magnetic field detectors detect no magnetic field surrounding the flux path (or even around the magnet in the flux path at an inch or two away from it), and yet coils placed in the spatial flux path outside the core interact with the field-free A-potential that is still there. A coil placed around the flux path so that the flux path constitutes its core, interacts both with the field-free A-potential outside the material flux path core, and simultaneously interacts—via the magnetic field inside the coil—with the magnetic field flux energy inside the core. Dual Interactions with Ping-Ponging Between Them Further, the two simultaneous interactions also iteratively interact with each other, in a kind of iterative retroreflection and interception of additional energy, so that a net amplification of the electrical energy output by the dually interacting coil results. The fact that iterative retroreflection processes can increase the energy collection from a given potential and enable COP>1.0 has been previously pointed out {31}. In addition, multiple coils placed around the closed material flux path forming a common core of each and all of them, all exhibit such gains and also mutual interaction with each other, leading to further gain in the energy output by the coils and their interaction processes. In short, the novel process of this invention takes advantage of the previously unknown giant negentropy process {1, 26, 43} ongoing to and from the permanent magnet's dipole and between the complex plane of the vacuum energy and real 3-space energy flows comprising the magnetic vector potential and the magnetostatic scalar potential, to provide a gain in the total amount of electromagnetic energy being diverted from (drawn from) the permanent magnet by the attached circuit, components, and their processes. The total collectable energy now drawn from the magnet is the sum of (a) the magnetic field energy (curled A-potential energy) flowing in the flux path, (b) the magnetic energy in the uncurled A-potential energy flowing in the surrounding space, and (c) a further iterative "ping pong" gain component of energy caused by mutual and iterative interactions {31} of the multiple coils and their multiply interacting processes. Further, (d) additional energy can be intercepted and diverged (collected) from the flowing uncurled A-potential energy flowing in the surrounding space, and converted into output electrical energy as the outputs of coils, by simply adding additional interceptors (such as coils, for example, or spinning charges, etc.). We have thus discovered a process for amplifying the circuit's available output energy extracted from a permanent magnet dipole's energy outflow, where the dipolarity is an open system and a negative resistor, freely receiving excess energy from the surrounding active vacuum, transducing the received energy into usable form, and outputting the energy as a continuous flow of usable excess electromagnetic energy . Thereby, additional energy may be intercepted in a system employing this process, and the process can be used in practical EM power systems and EM power system processes having COP>1.0 when used in open-loop mode, and self-powering when used in closed-loop mode.
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Further, we may utilize a collector/interceptor (such as a common coil wound around the flux path through it so that said flux path constitutes a core) which interacts with both available components of energy flow and with iterative interactions mutually between the two basic interactions. Each turn of the coil constitutes a Ñ × operator, bathed by the flowing uncurled A-potential outside the line material. Hence the charges in the coil intercept the uncurled A-flow, and curl the energy intercepted to produce a curled A-flow, thus producing additional magnetic field B = Ñ × A. This magnetic field is at its maximum in the exact center of the coil, which is in the exact center of the nanocrystalline core material with its retained B = Ñ × A field energy. Hence the coil interacts with two components of energy flow, being (1) the internal B = Ñ × A field energy retained in the nanocrystalline material in the coil's core, and (2) the external uncurled A-potential energy flow striking its outside surface charges and changed into additional magnetic field energy and into additional electrical current flowing in the coil and out of it. In addition, (3) iterative mutual interaction between the two basic interactions also occurs, increasing the energy gain and the coefficient of performance. Any additional EM energy input into the core material and flux path increases the B = Ñ × A field energy flowing in the flux path, hence withdrawn from the vector potential A around the flux path, hence replenished from the permanent magnet dipole, and hence replenished to the magnet dipole from the complex plane, via the giant negentropy process {26, 43}. This increased energy collection in the magnetic flux in the core material passes back through the permanent magnet (which is in the path loop and completes it), altering the effective pole strength of the magnet and thereby increasing the magnitude of the giant negentropy process associated with said dipole of the permanent magnet. In turn, this increases the outflow of A-energy from the magnetic dipole, increasing both its output B = Ñ × A field energy in the flux path and its output uncurled A-flow energy in space outside the flux path. This further increases the spacetime curvature of the local space surrounding the flux path material, since the energy density of said local spacetime has increased. Varying the Pole Strength of a Permanent Magnet Hence the process is the first known process that deliberately and interactively alters the pole-strengths of the poles of a permanent magnet, utilizing said alteration to vary and increase the pole strength and hence the magnitude of the energy density flowing in the giant negentropy mechanism {26, 43}. From the general relativity view, it is the first known process that deliberately increases and structures the local curvature of spacetime, by electromagnetic means, so as to alter and increase the pole strength of a permanent magnet, using said pole strength alteration to increase the flow of energy into and out of the local spacetime, thereby increasing the curvature of said local spacetime and the resulting EM energy extracted therefrom. Any extra uncurled A-flow energy increase outside the nanocrystalline flux path material, increases the interaction with this field-free A-flow energy of any coil around the flux path, thereby increasing the magnetic B-field flux inside the flux path, and so on.
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Regenerative Energy Gain In short, the mutual iterative interaction of each coil wound on the flux path of the special nanocrystalline material, with and between the two energy flows, results in special kinds of regenerative energy feedback and energy feedforward, and regauging of the energy of the system and the energy of the system process. This excess energy in the system and in the system process is thus a form of free and asymmetrical self-regauging, permitted by the well known gauge freedom of quantum field theory. Further, the excess energy from the permanent magnet dipole is continually replenished from the active vacuum by the stated giant negentropy process {1, 26, 43} associated with the permanent magnet's magnetic dipole due to its broken 3-symmetry {16} in its energetic exchange with the vacuum. As a result, each coil utilized is an amplifying coil containing an amplifying regenerative process, compared to a normal coil in a normal flux path which does not hold localized the B = Ñ × A field energy within its core material, and does not simultaneously interact with both internal B-field flux energy and external excess field-free A-potential. Open System Far from Equilibrium, Multiple Sub-processes, Curved Spacetime The entire system process is thus a self-regauging regenerative system process and an energy-amplifying system process, where the excess energy is freely furnished from the local curved spacetime as energy flows from the magnetic dipole of the permanent magnet, and in turn freely replenished to the permanent magnet dipole by the giant negentropy process established in the active vacuum environment by the broken 3-symmetry of said magnetic dipole {16} and the concomitant locally curved spacetime. The system process is thus an open electromagnetic process far from thermodynamic equilibrium {17-19} in its active environment (the active vacuum), freely receiving excess energy from said active environment via the broken 3-equilibrium of the permanent magnet dipole. In each coil, the coil is an open system freely receiving excess energy from its active environment (the active field-free A-potential flowing through the space occupied by the coil and surrounding it, and creating a local curved spacetime by is extra energy density, while also receiving energy from its internal environment, the B-field magnetic flux in the material flux path through the center of the coil and comprising its core, and also curving the local spacetime by means of the extra energy density of the local spacetime. The system process is also a general relativistic process {38-42, 45, 46} whereby electromagnetic energy is utilized to curve local spacetime, and then the locally curved spacetime continuously acts back upon the system and process by furnishing excess energy to the system and process directly from the curved spacetime, with the excess energy being continually input to the system from the imaginary plane (time domain) {1, 26, 43}.
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SUMMARY OF THE PROCESS FROM VARIOUS ASPECTS We summarize the many aspects of the overall process as follows: Advantage is taken of the fact that: 1. The magnetic flux and magnetic vector potential A are freely and continuously furnished by a permanent magnet to a material flux path, and where the material flux path holds all curled vector potential A and thus all magnetic field inside the flux path, and where the permanent magnet freely furnishes additional field-free magnetic vector potential A to replenish the B-field (curled magnetic vector potential A) energy that was confined to the interior of the material flux path, and where multiple intercepting coils and processes are utilized with mutual iterative positive feedforward and positive feedback between the collectors and subprocesses to increase the energy collected and hence increase the COP of the system and system process. 2. A previously unrecognized giant negentropy mechanism is used as shown unwittingly by Whittaker {1} in 1903 but unrecognized until recently understood by Bearden {26} and further clarified by Evans and Bearden {43}, and the active vacuum continuously replenishes all magnetic vector potential A (both curled and field-free) that is continuously output by the permanent magnet into the material flux path and into space surrounding the material flux path. Further, the replenishment energy flow from the active vacuum is from the time-domain {1, 26, 43} and thus from the complex plane, constituting the continuous input of reactive power by the active vacuum environment via time-like energy flows. These time-like potentials and energy flows are known in extended electrodynamics {29, 30, 32, 33, 35, 36, 38, 39, 41} but have not previously been deliberately utilized in electromagnetic systems and particularly in electromagnetic power systems, even though shown by Whittaker {1} as early as 1903. 3. The field-free magnetic vector potential A is continually replenished and remaining (due to replenishment by the vacuum to the permanent magnet dipole and thence replenished from the magnet dipole to the space surrounding the material flux path) when a material flux path is utilized wherein the magnetic field associated with a permanent magnet's flux, through the flux path, is held internally and entirely in the material flux path, with the fieldfree magnetic vector potential A remaining in space surrounding the flux path. 4. A coil will interact with either a magnetic field (i.e., it will interact with the curl of the A-potential which curl is a magnetic field), or an A-potential where no magnetic field is present, or simultaneously with a combination of both a curled A-potential (with magnetic field B) and a field-free A-potential (without magnetic field B). Indeed, there is a "ping pong" reiterative interaction between the two processes, constituting positive feedforward from each to the other, and positive feedback from each to the other. 5. A simultaneous interaction of a coil with both a magnetic field (curl of A) and a field-free A potential produces electromagnetic energy in the form of voltage and current in an external circuit connected to the coil, and the net voltage and amperage (power) produced by the coil is a result of the summation of both simultaneous interactions with said coil and its Drude electrons and of the iterative "ping-pong" interactions between the two simultaneous interactions, and therefore the summation provides a greater coil output energy than is produced by the coil
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from either the magnetic field (curled A) separately or the field-free A-potential separately. Further, the "ping-pong" iterative interaction adds additional energy collection and gain to the electrical power output of the coil. 6. Multiple coils are wound on the material flux path, where magnetic flux is input to the material flux path from a permanent magnet, and where the material flux path holds internally all curl of A (magnetic field) from the permanent magnet's flux, so that magnetic field and magnetic flux from the permanent magnet are inside the closed material flux path, and so that no magnetic field is outside the closed material flux path, and so that a field-free magnetic vector potential A replenishes the curled A-potential held in the material flux path, and where the replenished field-free magnetic vector potential A occupies the space outside the material flux path and flows through the surrounding space. 7. A broken 3-space symmetry exists of a magnetic dipole {16} of a permanent magnet, well-known in particle physics since 1957 but inexplicably not yet added into classical electrodynamics theory, wherein the broken symmetry of the magnetic dipole rigorously requires that the dipole continually absorb magnetic energy from the active vacuum in unusable form, and requires that the broken symmetry output (re-emit) the magnetic energy in usable form as real magnetic field energy in 3-space and real magnetic vector potential in 3-space. And where the receipt of unusable EM energy, transduction into usable form, and output of the usable EM energy, constitutes a true negative resistance process {26, 43}resulting from the ongoing giant negentropy process {26, 43} engendered by the broken symmetry of the magnetic dipole of the permanent magnet. 8. Whittaker's 1903 mathematical decomposition {1} of any scalar potential applies Whittaker decomposition to the magnetostatic scalar potential existing between the poles of the permanent magnet, revealing that the magnetostatic scalar potential of the permanent magnet is comprised of a set of harmonic longitudinal EM wavepairs, where each wavepair consists of a longitudinal EM wave and its phase conjugate replica wave. 9. The incoming half-set of Whittaker decomposition waves consists of the phase conjugate waves, which are all in the imaginary plane {26, 43} and continuously converging upon the magnetic charges of the permanent magnet dipole at the speed of light. The incoming, converging longitudinal EM waves are continuously absorbed from the imaginary plane by the magnetic charges (magnetic poles), so that the permanent magnet dipole is continuously replenished with time-like energy flow from the active vacuum environment, while continuously transducing the received time-like energy into 3-spatial energy, and outpouring real EM energy flow in the form of the longitudinal EM Whittaker waves {1} emitted in 3-space in all directions. 10. The other half-set of the Whittaker decomposition waves, consisting of outgoing real EM Whittaker longitudinal waves {1} in 3-space, is continuously and freely emitted from the permanent magnet dipole charges (poles) and continuously diverges outward in space in all directions from the permanent magnet dipole at the speed of light. Thus there is revealed and used a process for a natural, continuous source of magnetic energy from the vacuum: a continuous EM wave energy flow convergence of electromagnetic energy from the vacuum to the magnetic dipole, but in the imaginary plane and hence constituting a continuous energy input in the form of imaginary power {26, 43}, with the absorbed magnetic energy being transduced
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into real power and re-emitted in real 3-space in all directions, whereby the absorption of energy from the vacuum from the imaginary plane (time domain) is in 4-flow equilibrium with the reemission of the absorbed energy in 3-space, but not in 3-flow equilibrium, and where the outgoing real magnetic energy provides the surrounding magnetic field and the surrounding magnetic vector potential of the permanent magnetic dipole. 11. In this manner the broken 3-symmetry of the magnetic dipole (permanent magnet) allows the dipole to continuously receive reactive power from the vacuum's time domain, transduce the reactive power into real EM power in 3-space, and re-emit the absorbed energy as real magnetic energy pouring into space and consisting of both a magnetic field and a magnetic vector potential. Thus the permanent magnet, together with its Whittaker-decomposed {1} magnetostatic scalar potential between its poles, represents a dynamo and an energy transducer, continuously and freely receiving energy from an external source (the active vacuum) in the complex plane and transducing the received complex plane EM energy into real EM energy {26, 43}, and radiating the real EM energy into real space as real EM power. EM energy flow conservation in 3-space is permissibly violated due to the broken 3-symmetry of the magnetic dipole, but EM energy flow in 4-space is not violated and is rigorously conserved. There is no law of nature which requires energy conservation in three dimensions and 3-space; instead, energy conservation is required by the laws of nature and physics in 4-space. The additional condition usually assumed—that energy conservation is also always conserved in 3-space—is not required by nature, by physics, or by thermodynamics, and the additional 3-conservation requirement is removed by this process in any dipole, by the broken 3-symmetry of the dipole. It is this newly recognized giant negentropy process advanced by Bearden {26}and extended by Evans and Bearden {43} which is directly utilized by this new power system process, in conjunction with directing and interacting material flux paths, intercepting coils, separation of curl of the A-potential (i.e., the B-field) and the field-free A-potential (replenished from the vacuum), and interaction of a coil with a magnetic field and magnetic flux running through a material core through the coil, and with an external field-free magnetic potential reacting with the coil. The foregoing actions provide a magnetic system which receives—via the permanent magnet dipole—replenishment EM energy from the active vacuum to the dipole, and from the dipole to the circuit and the space surrounding it, to enable the permanent magnet to continuously furnish magnetic field and flux to a flux path in the process, and continuously furnish both the curl energy of the A-potential and the field-free energy of the A-potential replenished from the vacuum, and to have multiple coils interacting simultaneously with both curled A-potential and magnetic flux inside the coils, while also interacting simultaneously with field-free magnetic A-potential from the space in which the coil is embedded, such that excess energy is added to the interacting coils from the field-free A-potential in space, and where the field-free A-potential in space is continuously furnished by the permanent magnet dipole, and where the extra energy for the furnished field-free A-potential is continuously received by the permanent magnet dipole from the active vacuum exchange, via the process shown by Whittaker's decomposition {1}. 12. The difficulty heretofore experienced by designers, engineers, and scientists with using the magnetic energy continuously emitted to form the static field and magnetic scalar potential of a permanent magnet dipole, is that all schemes for using the magnetic energy have
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relied on physical motion, or the input of energy to overcome the field of the permanent magnet, or other brute force methods. This invention provides a new process for a coil to extract excess EM energy from the magnetic vector potential energy in space from the permanent magnet, while simultaneously interacting with the magnetic field energy of the permanent magnet flowing through a flux path through the center of the coil but not in space surrounding the flux path. The Whittaker decomposition shows that when the system extracts EM energy from the magnetic vector potential A and magnetostatic scalar potential f , the energy to continuously form and maintain the magnetic vector potential's vector current is continuously replenished from the vacuum by the convergent reactive EM power being input from the imaginary plane (time domain). Evans and Bearden {43} have also shown that, in the most general form of the vector potential deduced from the Sachs unified field theory, electromagnetic energy from the vacuum is given by the quaternion-valued canonical energy-momentum. Further, the most general form of the vector potential—i.e., flowing EM energy in vector potential form—has been shown by Evans and Bearden {43} to contain longitudinal and time-like components (energy currents), in agreement with the simpler Whittaker decomposition {1} as a special case, but much richer in available structure than Whittaker's decomposition. Evans and Bearden {43} have also shown that the scalar potential is in general a part of the quaternion-valued vector potential, and can be defined only through suitable choice of metric for a given experimental setup. They have shown the energy current in vacuum in this more advanced treatment in O(3) electrodynamics, and it is this demonstrated vacuum EM energy current which continuously replenishes any excess energy drawn from the permanent magnet dipole's magnetostatic scalar potential to replenish the curl of the A-potential (the magnetic B-field energy) held inside the material flux path powered by the magnet and also to replenish the field-free A-potential filling space around the material flux path. 13. A special nanocrystalline material comprises the closed flux path powered by the permanent magnet, where the nanocrystalline material performs the highly special function of separating and retaining the curl energy of the A-potential (i.e., retaining the magnetic field energy) inside the material flux path along with the magnetic flux. The nanocrystalline material consists of coiled flat "tape" layers of material, with the layers acting in the fashion of a perfect toroid to retain all magnetic field (curled A-potential) inside the material, while having the curl-free A-potential filling all space outside the nanocrystalline material. 14. This special nanocrystalline material may be further considered in the manner of a "layered" magnetic flux path material, wherein the "layers" are a molecule in thickness, and wherein essentially all eddy currents are eliminated or reduced to completely negligible magnitude, and wherein as a result the nanocrystalline material does not dissipate magnetic energy from the flux path, and wherein as a result said nanocrystalline material does not produce eddy currents, and wherein as a result the nanocrystalline material does not exhibit heating since heat is scattered and dissipated energy, and no such scattering or dissipating of the magnetic flux energy occurs in the nanocrystalline material. Thus the system process is able to process significant power and energy without heating of the core flux path material at all, and without requiring cooling of the core material, these being characteristics having a remarkable advantage over other core materials subject to eddy currents, substantial heating, and the need for cooling.
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15. The magnetic flux from a permanent magnet provides a source of magnetic flux energy to and within the nanocrystalline material in a flux path, such that the nanocrystalline material holds the magnetic field component (curl energy of the vector potential A) in the flux path while the flux path material itself is not further interacting with the field-free magnetic vector potential and its energy that fill the space around the closed material flux path, and where the field-free magnetic vector potential—in space external to the material flux path— geometrically follows the directions and turns of the material flux path but outside it. 16. Any coil immersed in the nanocrystalline material's magnetic vector potential in space, but not wound around a portion of said nanocrystalline flux path, will react to the magnetic vector potential and its energy. Each turn of a coil acts as a curl-operator, producing a magnetic field due to the received energy current from the magnetic vector potential. If an electrical current is passed through the coil, and if the magnetic flux produced by the electrical current in the coil is aligned with the magnetic flux that is produced by the coil's interaction with the magnetic vector potential from the nanocrystalline flux path material, then the two magnetic vector potentials will vectorially add, so that the magnetic field produced by the current through the coil will be augmented due to the curl-operation of the coil now acting upon an increased magnetic vector potential summation consisting of the vector sum of the curled magnetic vector potential and the field-free magnetic vector potential. 17. Any time-rate of change of a magnetic vector potential, either curled or curl-free, constitutes an electric field, which in an interacting pulsed coil produces pulsed voltage across the coil and pulsed current through the coil, and which produces current and power in a closed circuit loop consisting of the interacting coil and a connected external circuit. The excess magnetic energy is received by the circuit from the magnetic dipole of the permanent magnet (and replenished to the dipole from the time-like Whittaker energy currents from the active vacuum). The process transduces the excess magnetic energy into excess electrical energy, and outputs the excess electrical energy into electrical loads to power them, whereby the excess energy received and replenished from the active vacuum environment via the giant negentropy process of the permanent magnet dipole {26, 43} allows system COP to be greater than 1.0. 18. Further, with COP>1.0, a fraction of the output electrical energy from the process and system can be extracted and positively fed back to the operator input of the system and process (such as the electrical energy fed to a driver coil), with governing and clamping control of the positive feedback energy magnitude, so that the system process becomes a self-powering process freely powering itself and its loads, receiving all the energy from an external energy source due to its broken symmetry in its vacuum exchange and the resulting giant negentropy process (26, 43) thereof, and thus constituting an open system far from thermodynamic equilibrium with its active environment, freely self-regauging and powering itself and its load simultaneously by dissipation of energy freely received from its active environment. 19. The dual-action effect is increased in an interacting coil if the coil is wound around a portion of the nanocrystalline flux path, due to the permeability of the flux path as a magnetic core and the input of flux from the permanent magnet. In this case, the increased magnetic field produced inside the coil also interacts with the magnetic flux path core in its center, producing an increased change in the magnetic flux in the nanocrystalline material itself.



24



The coil interacting in such dual fashion thus has iterative "energy feedforward and feedback" between the two simultaneous processes, one process proceeding outward from inside, and the other proceeding inward from outside. A convergent series of summing energy additions (regaugings) thereby occurs in the coil, thus producing energy amplification in the coil. 20. The combined aforementioned actions result in the coil increasing its energy output due to receiving and transducing extra energy from the magnetic flux of the permanent magnet, the magnetic field of the permanent magnet, and an extra field-free magnetic potential A surrounding the flux path and continuously furnished by the permanent magnet. The production of one or more potentials is also the production of one or more regaugings. As is well-known from electrodynamics and from gauge field theory, gauge freedom is permitted freely and at will. In electrodynamics, regauging to change the potential of a system simultaneously changes (freely) the potential energy of the system. In the present process, this regauging is physically applied by (1) holding the curl of the A-potential inside the special nanocrystalline flux path material, (2) furnishing additional field-free magnetic vector potential A from the permanent magnet dipole, (3) continuously replenishing the potential and energy from the vacuum. 21. This process provides for a permissible gain in the magnetic energy output of the interacting coil(s) for a given amount of energy input by the (a) operator to the active coil (used similar to a "primary" coil in a transmitter), or (b) a clamped, governed positive energy feedback of a fraction of the energy output from one output coil back to the input coil. This additional magnetic field energy output is retained in the nanocrystalline flux path, and the additional magnetic vector potential energy output moves through space surrounding the coil. The system process of the invention thus is a new process for energy amplification, with the excess output energy being freely received from the vacuum and thence to the permanent magnet dipole, and thence from the permanent magnet dipole to the other parts of the system, via the giant negentropy process associated with the magnet dipole as shown by Evans and Bearden {43} and by Whittaker {1}. 22. Multiple coils wound around the special nanocrystalline material fluxpath will each and all exhibit regauging energy gain by the fore-described processes, with the energy continuously replenished from the vacuum to the source dipole and from the source dipole to process, via the process shown by Whittaker decomposition. 23. Any scalar potential such as the magnetostatic scalar potential between the poles of a permanent magnet, is a continually-replenished energy flow process {1, 26}, so that any system utilizing the output flow from the permanent magnet dipole and containing such permanent magnet dipole, is an open system far from equilibrium in the replenishing vacuum flux, as shown by the Whittaker decomposition {1} and more precisely expanded by Evans and Bearden {43}. 24. The entropy of any open system in disequilibrium with its vacuum environment, is a priori less than the entropy of the same system in equilibrium, and in fact the entropy of such an open system cannot even be computed, as is stated by Lindsay and Margenau {20} and as is well-known in physics.
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25. This process, producing an open system in disequilibrium with a recognized continuous source of energy {17-19, 26, 43}, is permitted to perform any or several or all of five functions: (1) self-order, (2) self-oscillate, (3) output more energy than the operator inputs (the excess energy is freely received from the active environment), (4) power itself and its loads and losses (all the energy is freely received from the active environment), and (5) exhibit negentropy. The process specified by this invention permits all five functions. For example, by extracting some of the output energy from an output section (coil) used in a system employing the process, and feeding the extracted energy back to the input section (coil), the energy gain of the system permits it to become self-oscillating and hence self-powering, while obeying energy conservation, the laws of physics, and the laws of thermodynamics. 26. Multiple feedforward and feedback sub-loops exist between the various parts of a complete flux path loop and A-potential flow loop, so that regenerative energy collection gains are developed in the various subprocesses of the overall process. The result is an overall feedback summation and overall feedforward summation, whereby the system process regauges itself with A-potential flow energy from the magnetic dipole, and the regauged energy is continuously replenished and received from the active vacuum via the stated giant negentropy process. 27. The system process consists of a magnetic negative resistor process, where energy is received freely in unusable form (pure reactive power from the time domain of the spacetime vacuum), transduced into usable form, and output in usable form as real EM energy flow in 3-space {1, 26, 43}. 28. The system process is a permissible local energy gain process and a selfregauging process, freely increasing the process's and system's potential energy and receiving the regauging energy from the active vacuum via the giant negentropy process {26, 43}, and freely collecting and dissipating the excess regauging potential energy in loads. 29. The system process may be open-looped where the operator inputs some electrical energy and the system outputs more electrical energy than input by the operator, the excess energy being freely received from the permanent magnet dipole and from the vacuum to it via the giant negentropy process {26, 43}, with process transductions of the various energy forms between magnetic form and electrical form. 30. The system process may be close-looped and "self-powering", where a portion of the amplified energy output is extracted, rigidly clamped in magnitude, and positively fed back to the input. This replaces the operator input entirely, with all energy input to the system process being received from the vacuum through the permanent magnet dipolarity's Whittaker decomposition and constituting direct system application of the stated giant negentropy process {26, 43}. 31. The system process is a magnetic regenerative gain process, outputting more energy than the operator himself inputs, with the excess energy received from the active vacuum via the broken 3-symmetry of the dipole which initiates and sustains the giant negentropy process {26, 43}, whereby EM energy continuously flows into the system from the complex plane (time domain), is transduced into usable magnetic energy in real 3-space, and is then
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transduced into ordinary electrical energy by the system process, thereby powering both the system and the loads. 32. In an embodiment using the process, all coils exhibit energy gain and increased performance, as does the overall system. All coils are energy amplifying coils, each with gain in energy output greater than 1.0 compared to the same coil without simultaneous but separate exposure to and interaction with separate inputs of field-free magnetic potential and magnetic field, and without iterative positive feedback between the two simultaneous interactions. 33. For power system processes, the combined process requires using at least one primary (active) coil in dual interaction with iterative feedback between the duals, and one secondary (passive) coil in dual interaction with iterative feedback between the duals, both on a common nanocrystalline flux path. The resulting "minimum configuration" embodiment produces a power system that is an open thermodynamic system, not in equilibrium with its external environmental energy source: to wit, the continuous inflow of EM energy from the complex plane of the active vacuum into the permanent magnet dipole, and the continuous outflow of real magnetic energy from the permanent magnet dipole, with the holding of the magnetic field energy and magnetic flux energy inside the nanocrystalline material in the closed magnetic flux path, and with excess field-free magnetic vector potential filling the surrounding space, as continuously furnished by the permanent magnet dipole and continuously replenished to the dipole by the active vacuum due to the dipole's broken 3-symmetry in its vacuum energy exchange and the giant negentropy 4-space energy flow operation {26, 43} initiated thereby. 34. This process permissibly violates 3-symmetry energy conservation, but rigorously obeys 4-symmetry energy conservation and thus is a process which has not previously been applied in electrical power systems. The basic excess energy input is received from an unusual source: the complex plane (time domain) of the locally curved and active spacetime (vacuum), as shown by the Whittaker decomposition {1} of the permanent magnet's magnetostatic scalar potential between its poles, and as further demonstrated in several AIAS papers {39-41, 43}, and as recognized by Bearden {26} and investigated more deeply by Evans and Bearden {43}. The energy into the nanocrystalline flux path material is input directly from the permanent magnet as magnet flux energy. From its dual interaction with two magnetic energy components, the active (driving) coil produces increased magnetic field flux in its center and thus in its interaction with the magnetic flux path and the magnetic flux in the flux path, and also produces increased magnetic flux back through the permanent magnet dipole, thereby altering the pole-strength of the permanent magnet, and also produces increased field-free A-potential in space surrounding the permanent magnet and surrounding the nanocrystalline flux path, and flowing geometrically in the direction taken by the nanocrystalline flux path. From its dual interaction with two magnetic vector potentials as well as two magnetic field components superposed, the passive (driven) coil produces increased EM field energy in the form of current and voltage out of the coil and into any conveniently attached external load for dissipation in the load by conventional means. 35. The process in this invention uses and applies an open system process for receiving excess energy from an external source (the permanent magnet flux and the permanent magnet A-potentials), and since the permanent magnet flux and permanent magnet A-potentials
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are continuously replenished from the vacuum via the broken 3-symmetry of the magnet dipolarity via its Whittaker decomposition {1}, the process is allowed to be adapted in systems to (a) produce COP>1.0, and (b) be closed looped with clamped positive feedback from load output to input, so that the system powers itself and its load simultaneously. 36. The open system far from equilibrium process of this invention thus allows electromagnetic power systems to be developed that permissibly exhibit a coefficient of performance (COP) of COP>1.0. It allows electromagnetic power systems to be developed that permissibly (a) power themselves and their loads and losses, (b) self-oscillate, and (c) exhibit negentropy. 37. No laws of physics or thermodynamics are violated in such open dissipative systems exhibiting increased efficiency, and conservation of energy laws are rigorously obeyed. Classical equilibrium thermodynamics does not apply and is permissibly violated. Instead, the thermodynamics of open systems far from thermodynamic equilibrium with their active environment—in this case the active environment—rigorously applies {17-19}. 38. This appears to be the first magnetic process deliberately utilizing and separating special energy flow processes—associated in a curved spacetime with the permanent magnet's dipolarity—to provide true magnetic energy amplification, receiving the excess energy freely from the permanent magnet dipole, with said energy being continually replenished to the dipole from the imaginary plane in spacetime by the giant negentropy process {26, 43}. 39. This appears to be the first power system process which in open-loop mode receives electrical energy input by the operator or outside normal source, wherein the electrical energy input is transduced into magnetic energy flows, and wherein curled A-potential flow (magnetic field energy flow) is separated from field-free A-potential flow, and where dual and iterative "ping-pong" interactions of feedforward and feedback of energy occur in each active component, and wherein the feedforward and feedback ping pong interactions create local energy gain in each active component, and wherein the magnetic potential energy of the system is self-regauged and increased (receiving the excess by giant negentropy replenishment from the active vacuum), and where the increased magnetic energy flow is then re-transduced into electrical energy and output to power loads, and wherein the output energy powering the loads is greater than the input energy provided by the operator. 40. The foregoing system functions as before described, wherein the system process positively feeds back a clamped fraction of its electrical output to its electrical input, resulting in a regenerative, energy-amplifying, self-regauging open system process which powers itself and its loads, the powering energy being freely received from the active vacuum curved spacetime via the giant negentropy process {1, 26, 43}. 41. The process therefore appears to be the first process for an electrical power system which permissibly violates electromagnetic energy conservation in 3-space, due to the use of the recognized and proven broken 3-symmetry of the dipole {16}, but while rigorously conserving electromagnetic energy in 4-space {26, 43}. It therefore appears to be the first electrical power system process which enables the use of a clamped positive feedback from output to input in an electrical power system having COP>1.0 so that the system
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continuously receives all the energy—to power its loads and losses—from the magnetic energy flow of a permanent magnet, with the energy flow being continually replenished to the permanent magnet by the energy circulation from the imaginary plane (as absorbed reactive power) and transduced into real power output by the magnet's dipole, and with the freely received magnetic flux energy from the dipole being separated into field energy and magnetic vector potential energy. 42. This appears to be the first COP>1.0 electrical power system process that deliberately takes useful advantage of the fact that any amount of energy can be intercepted and collected from a potential, regardless of its magnitude, if sufficient intercepting charges (in this case, magnetic charges, or pole-strengths) are utilized. In this case, coils utilized around the special nanocrystalline core material interact with the field-free magnetic vector potential filling the space occupied by the electron spins in the Drude electron gas in the coils, while simultaneously the produced magnetic field in the coil due to its curl operation interacts with the localized magnetic field flux in the nanocrystalline flux path and core, and vice versa. In this way, effectively the energy interception and collection is multiplied beyond what is obtained by a coil with a core operating in normal magnetic field coupled to its magnetic vector potential in space. 43. This appears to be the first magnetic process that is a proven true negative resistance process, where "negative resistance process" is defined as a process whereby electromagnetic energy is continuously and freely received in unusable form, converted into usable form, and continuously output in usable form. 44. This appears to be the first power system process which deliberately uses energy to perform more than one joule of work per joule of energy, by transforming a given amount of energy into a different form, thereby performing work in the same amount upon a receiving medium while retaining the energy in its new form, then transforming that energy back into the first form again, thereby again performing work in the same amount upon the receiving medium again while retaining the energy back in its original form, and so on in "ping-pong" iterative fashion. The fraction of the energy that is retained from one transformation to the other determines the increase in energy of the medium receiving the work and thus being excited with kinetic energy, and thereby determines the energy gain of the power system in the multiplicity of such regenerative processes used in the system. 45. This appears to be the first magnetic process for EM power systems which deliberately creates and uses curved local spacetime to provide continuous energy and action upon the process's active components and subprocesses. Sachs' unified field model {44-46} as implemented by one of its important subsets—O(3) electrodynamics per Evans {40) and Vigier—is implemented in the system to provide several specific local curvatures of spacetime, with excess energy being thereby regauged into the system and used to power loads, including a self-powering system which powers itself and its loads simultaneously, and also including an open-loop system wherein the operator inputs a little EM energy and obtains more EM energy being dissipated as work in the load.
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RELATED ART There is believed to be no prior art in such true magnetic negative resistor processes for (1) utilizing curvatures of local spacetime to provide excess energy from spacetime input into the various active components of the system process, (2)



receiving EM energy from the spacetime vacuum in unusable reactive power form,



(3) having the permanent magnet dipole convert the received unusable EM energy into usable magnetic energy form, (4) splitting the magnetic energy output of the permanent magnet into separate magnetic field flux and both curled and uncurled magnetic vector potential current, each traveling in a different spatial pathway, (5) producing energy amplification by dual interaction of multiple simultaneous processes in a coil, with iterative feedforward and feedback between the simultaneous interactions, (6) producing driving and driven coils both in curved spacetime and with their magnetic flux inside a nanocrystalline core inside said coils and with a field-free magnetic vector potential in the space in which the coil is embedded, and (7)



transducing the excess magnetic energy available for output, into electrical energy,



(8) outputting the excess energy as ordinary electrical energy—consisting of voltage and current—to power circuits and loads, (9) permissibly exhibiting COP>1.0 while rigorously obeying energy conservation, the laws of physics, and the laws of thermodynamics, and (10) being operated in either open-loop or closed loop operation, whereby in open-loop the operator inputs a lesser EM energy than is dissipated in the load, or whereby in closed loop operation a fraction of the output energy is positively fed back into the input to power the system and system process, while the remainder of the energy is dissipated in the load to power it. (11) Using and applying the extended work-energy theorem for a replenishing potential environment. This appears to be the first process to take advantage of the above listings of operations, functions, processes, and facts, whereby no heating or eddy current dissipation is produced in the cores of coils utilized in embodiments of the process, and whereby said process and embodiments output electrical power in loads without the need to cool the process components. The closest somewhat related work would appear to be the several patents of Raymond C. Gelinas {52} in that these patents use the curl-free magnetic vector potential. All the Gelinas patents deal with communications and receivers and transmitters, have no application to electrical power systems, do not use additional EM energy extracted from a permanent magnet and replenished by the vacuum, do not use curved local spacetime, do not use the giant negentropy process, do not function as open systems far from equilibrium in their vacuum
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exchange, do not use iterative "ping-pong" feedforward and feedback in their various components to achieve gain, do symmetrically regauge themselves so that their excitation discharge is symmetrical and not asymmetrical, do not function as negative resistors, are not selfpowering, cannot produce COP>1.0, cannot self-operate in closed-loop form, and can and do produce only COP 
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