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      ANTIGRAVITY: FROM DREAM TO REALITY

      
        1.1 • TRAVELING TO THE STARS

        Interstellar space travel has long captivated the imagination and longing of humankind. Indeed, we have penetrated the cosmos and walked on the moon, while breakthroughs in long-range exploration, such as the Hubble Space Telescope, bring the farthest reaches of space tantalizingly close, rekindling our desire to travel beyond our galaxy. As of yet, we are bound by the frustrating limits of conventional propulsion technology. Skeptics remind us that a spacecraft powered by even the most advanced chemical rockets would need to carry so much fuel that travel over interstellar distances would be out of the question. Alternatively, vehicles equipped with nuclear-powered ion thrusters would have a much greater range. However, the fuel requirements would be such as to make a journey of even a few light-years quite impractical—basic physics tells us that a rocket-powered spacecraft would need a fuel mass that would far exceed the mass of the vehicle itself.

        Is there a way to free ourselves of this fuel problem, using a totally different means of propulsion, one that does not require large quantities of mass to be jettisoned rearward for the craft to move forward? Imagine a spaceship that could alter the ambient gravitational field, artificially producing a matter-attracting, gravity-potential well that was just beyond the ship’s bow. The gravity well’s attractive force would tug the ship forward just as if a very massive, planet-sized body had been placed ahead of it. The ship would begin to “fall” forward and, in doing so, would carry its self-generated gravity well along with it. The gravity well would continually draw the ship forward, while always staying ahead. Through such a carrot-and-stick effect, the ship could accelerate to nearly the speed of light, or maybe even beyond, with essentially no expenditure of energy other than that needed to generate the gravity well.

        Is such gravity control possible? Would it be possible to construct a spaceship with small enough propulsion power requirements that interstellar travel could be achieved? The answer is yes. For the past several decades, highly classified aerospace programs in the United States and in several other countries have been developing aircraft capable of defying gravity. One form of this technology can loft a craft on matter-repelling energy beams. This exotic technology falls under the relatively obscure field of research known as electrogravitics.

        The origins of electrogravitics can be traced back to the turn of the twentieth century, to Nikola Tesla’s work with high-voltage shock discharges, and somewhat later to T. Townsend Brown’s relatively unpublicized discovery that electrostatic and gravitational fields are closely intertwined. Unfortunately, the electrogravitic effect has for the most part been ignored by mainstream academics, because the phenomenon isn’t anticipated by either classical electrostatics or general relativity, effectively preventing it from being taught in university courses such as physics and electrical engineering. Rather, to unlock the secrets of electrogravitics, one must delve into popular science articles, patents, and relatively obscure technical reports that once held a classified status. Perhaps the best place to begin is to review some of Brown’s seminal work.

      

      
        1.2 • THE BIRTH OF ELECTROGRAVITICS

        The American physicist and inventor Thomas Townsend Brown was born in 1905 to a well-to-do Zanesville, Ohio, family. At an early age, he displayed a keen interest in space travel and dreamed of one day journeying into space himself. His discovery of the electrogravitic phenomenon occurred during his high school years, when his interest in space travel led him to toying with a Coolidge tube—a high-voltage X-ray-emitting vacuum tube similar to that found in modern dental X-ray machines. Brown had the insight to mount the tube on a delicate balance to investigate whether it might produce any thrust. To his surprise, the tube moved every time it was turned on. Ruling out X-rays as the cause of this mysterious force, he traced the effect to the high voltage he was applying to the tube’s plates. He concluded that the tube had moved because its gravity field had somehow become affected by the plate’s high-voltage charge.1, 2, 3, 4
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          Figure 1.1. Thomas Townsend Brown at fifty-three years of age. (Photo courtesy of the Townsend Brown Family and Qualight, L.L.C.)
        

        After additional experiments, Brown eventually developed an electric capacitor device that he termed a gravitator (or, alternately, gravitor). These units were very heavy. One version consisted of a wooden box, 2 feet long and 4 inches square, that contained a series of massive, electrically conductive plates made of lead and separated from one another by electrically insulating sheets of glass, which served as the capacitor’s dielectric medium (a dielectric is a substance that does not conduct electric current). Another version used a dielectric molded from a mixture of lead monoxide and beeswax encased in Bakelite. The diagram in figure 1.2, which is reproduced from Brown’s 1928 patent, shows yet another version made with aluminum plates and paraffin.

        When energized with up to 150,000 volts of direct current (DC), Brown’s gravitator developed a thrust in the direction of its positively charged end. One such gravitator, which weighed 10 kilograms, was observed to generate a maximum thrust of 0.1 kilogram (1 newton), a force equal to about 1 percent of its weight.5, 6 When oriented upright on a scale and energized, it proceeded to gain or lose that amount of weight depending upon how the charge polarity was applied. It became lighter when its positive end faced up and heavier when its negative end faced up.
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          Figure 1.2.A cellular gravitator shown in perspective together with end- and side-view details of its plates. (Brown, 1928)
        

        Brown entered the California Institute of Technology in 1922. He spent a good part of his freshman year attempting to win the friendship of his professors and to convince them of his abilities as a first-class “lab man.” However, when he began mentioning his ideas about electrogravity, no one would listen. At the end of the year, he had his laboratory equipment shipped from Ohio, set it up in his quarters, and sent invitations to several of his professors, including the renowned Dr. Robert Millikan, to witness a demonstration of the new force he had discovered. No one came. Some time later, one of Brown’s friends tested Millikan by asking him whether he knew of anyone who had ever found a way of modifying or influencing the force of gravity. Millikan is said to have replied brusquely, “Of course not; such a thing is impossible and out of the question.”

        His feelings deeply hurt by the incident, Brown transferred to Kenyon College, in Gambier, Ohio, and the following year he transferred to Dennison University, in Granville, Ohio. One of his physics professors at Dennison, Dr. Paul A. Biefeld, had also been interested in the movement of electric capacitors. Brown had frequent conversations with Biefeld and came to refer to the electrogravitic phenomenon as the Biefeld-Brown effect, perhaps in respect to Biefeld’s own interest in the subject. Still, it is not clear that Biefeld actively collaborated with Brown on his research.

        For one of his experiments, Brown arranged a pair of gravitators, one at each end of an arm that was suspended from the laboratory ceiling by a long cord attached to the arm’s central fulcrum (figure 1.3). When energized with between 75,000 and 300,000 volts DC, the connecting arm rotated as each gravitator moved in the direction of its positive pole. This force occurred in the same fashion even when the capacitor was immersed in a tank of oil, thereby ruling out the possibility that the effect was produced by a wind of electric ions. Brown’s gravitators could produce this motion with a power input of just 1 watt. With each gravitator generating 100 grams of thrust, for a total thrust of 2 newtons, the thrust-to-power ratio of Brown’s electrogravitic thrusters calculates to 2,000 newtons per kilowatt. This is 130 times the thrust-to-power ratio of a jet engine, or 10,000 times the thrust-to-power ratio of the space shuttle main engine.

        Brown determined that the electrogravitic effect he observed depended on the amount of charge stored in his capacitors. As the applied voltage was increased and a greater amount of charge was stored, the capacitors would respond with a greater amount of electrogravitic force. Moreover, because the intensity of the effect depended upon the capacitor’s mass, he concluded that the induced motion must be due to the capacitor’s ability to generate a localized gravitational field.
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          Figure 1.3. An experimental setup designed to measure the thrust produced by Thomas Townsend Brown’s gravitators. (Photo courtesy of the Townsend Brown Family and Qualight, L.L.C.)
        

        After he left Dennison, Brown conducted astrophysics research for four years, from 1926 to 1930, working at a private laboratory in his hometown of Zanesville and also at Ohio’s Swazey Observatory, where he was in contact with Dr. Biefeld. In a variation of his rotating gravitator experiment, Brown suspended a single gravitator from his laboratory ceiling by two wires (figure 1.4). The gravitator was hung so that it would stay immersed in a tank of oil, so as to reduce the production of ions. When energized, the pendulum would swing toward the gravitator’s positive pole. Brown characterized this electrogravitic phenomenon as an impulse.7 He noted that less than five seconds was required for the pendulum to reach the maximum amplitude of its swing, but then, even while he maintained the high-voltage potential, his pendulum would gradually return to its plumb position, taking from 30 to 80 seconds to return. He noted further that on its return from maximum deflection, his pendulum would hesitate at definite levels or steps, but repeated trials showed that there were no consistent positions to these steps.

        Brown also noted that he would have to give his gravitator a rest after each test to see the effect repeat once again. He had to remove his charging potential for at least five minutes to allow his gravitator sufficient time to “recharge” itself so that it might regain its “former gravitic condition.” He did not mention what might have been happening during this recharging process, probably because at that time he had no clear idea himself. He saw that when the duration of the gravitic impulse had been greater, more time was needed off-line to allow the gravitator to refresh itself.
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          Figure 1.4. Thomas Townsend Brown’s gravitator hung in pendulum fashion and was submersed in a tank of oil. (Brown, 1929)
        

        We may gain an understanding of why his gravitator would not hold its initial gravitic force by analyzing what was happening inside its dielectric. Initially, before high voltage was applied, the dielectric would reside in an unpolarized state. With the application of voltage, current would begin to flow and the gravitator’s plates would progressively charge up. The electric field between the plates would exert an electrostatic force on the dielectric’s molecules, causing them to displace slightly—the positive molecular charges being tugged in the direction of the gravitator’s negative pole and the negative molecular charges being tugged toward its positive pole. As a result, the dielectric would become polarized (see figure 1.5), its electric dipole moment pointing in a direction opposite to the direction of the applied electric field.

        The dielectric does not polarize instantaneously in response to the applied voltage; it takes some time to reach full polarization. This time lag is a common property of dielectrics known as dielectric relaxation. It is analogous to the property of hysteresis observed when a transformer core is magnetically energized. Most capacitor dielectrics used today have very short dielectric relaxation times—less than microseconds. However, Brown’s capacitor must have had a very slow relaxation time, probably because it was rather long from end to end and because of the nature of the wax-litharge mixture of which it was composed. The 30 to 80 seconds or so that the gravitator took to gradually return to its plumb position from its maximum deflection was likely the duration of its dielectric relaxation, the time required for its dielectric to become fully polarized.

        During the first few seconds that the voltage was applied, the slowly responding dielectric, for the most part, would have remained unpolarized. Hence the applied electric field, along with its associated gravitic field effect, would have extended with full intensity throughout the gravitator, exerting a maximal gravitic thrust on the dielectric in the direction of the gravitator’s positive pole. However, as the dielectric became increasingly polarized, its oppositely directed electric dipole moment field arising within the dielectric would have progressively increased in strength, progressively canceling out the gravitic effects induced by the externally applied electric field. Thus the thrust pushing the gravitator in the direction of its positive pole would have progressively subsided. Moreover, when the dielectric reached its fully polarized state with its opposed dipole moment field at its maximum, this thrust would have become almost entirely canceled out, leaving the gravitator to return to its plumb position.
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           Figure 1.5. The polarized charge arrangement in the gravitator’s dielectric when voltage is applied to the gravitator plates. Arrows indicate the direction of the electrogravitic force.
        

        As the dielectric became progressively polarized, the gravitator capacitor plates would have been able to hold an increasing amount of electric charge as an increasing number of polarized molecular charges moved adjacent to the plates to attract additional charges. As a result, throughout this polarization interval the gravitator would have been charging up and a current would have been flowing to its plates. Charge would have been accumulating most rapidly in the beginning and the charging rate would have progressively dropped off as the full charged state was approached. Similarly, the reverse gravitic thrust generated by the polarizing dielectric would have caused the overall gravitic thrust to decline most rapidly at the beginning of the pendulum’s swing and to subside more slowly as the fully charged state was approached. The observation that the gravitic force subsided in steps may be an indication that the dielectric experienced a succession of abrupt mechanical shifts in its approach to the fully polarized state.

        The need to recycle the gravitator between test runs, to discharge it and let it rest so as to “regain its former gravitic condition,” is understandable if we realize that it was necessary to allow a sufficiently long rest period for the dielectric to completely depolarize. After the DC voltage supply is shut off, a residual charge will initially remain on the capacitor plates, kept there by the dielectric’s residual polarization. Engineers refer to this remnant charge as dielectric absorption. It is particularly important in capacitors that are capable of storing a lot of charge. As the dielectric progressively relaxes, this charge is gradually released. Once the gravitator dielectric had relaxed to an unpolarized state, new charges would be able to rapidly accumulate on its electrodes during the next charging cycle. Once again, a steep gravity potential gradient would have been able to form across the gravitator and temporarily exert a net thrust on its massive dielectric until it was again opposed by the dielectric’s progressively increasing dipole moment field.

      

      
        1.3 • A THEORY OF ELECTROGRAVITICS

        In August 1927, Brown filed for a British patent on his gravitator idea, which was issued to him in November 1928 (British patent 300,311). In the patent’s text, Brown clearly proclaims that the propelling force he has discovered is of an unconventional nature:

        The invention also relates to machines or apparatus requiring electrical energy that control or influence the gravitational field or the energy of gravitation; also to machines or apparatus requiring electrical energy that exhibit a linear force or motion which is believed to be independent of all frames of reference save that which is at rest relative to the universe taken as a whole, and said linear force or motion is furthermore believed to have no equal and opposite reaction that can be observed by any method commonly known and accepted by the physical science to date.8

        Here he describes his belief that electrogravitic force operates relative to a unique reference frame that is at rest in relation to the universe, an idea that challenges special relativity’s notion that a force should operate in the same manner relative to any frame of reference. Moreover, he suggests that this force is reactionless when producing its forward thrust—that is, it produces its forward thrust without any back-directed recoil. He is in effect suggesting that it violates Newton’s third law of motion—that every action should produce an equal and opposite reaction. Dr. Patrick Cornille, who repeated Brown’s high-voltage pendulum experiment, came to the similar conclusion that Newton’s third law of motion was indeed violated (see chapter 12).

        On October 28, 1928, just prior to receiving his patent, Townsend submitted to the physics journal Physical Review a paper titled “Tapping Cosmic Energy,” which described his gravitator experiments. Unfortunately, the journal rejected his paper, apparently because of its unconventional nature. For one thing, his ideas challenged Einstein’s theory of gravitation, which had by then become staunchly accepted by the physics community. One year later, Brown published a less technical version of his findings in Science and Invention Magazine9 and succeeded in impressing a large number of people with his work.
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          Figure 1.6. A gravitator configured within an evacuated envelope reproduced from Brown’s patent. In this version, the negative electrode or cathode (left) is heated to incandescence, thereby encouraging the thermionic emission of electrons, whereas the positive electrode or anode (right) is cooled by circulating air or water. This configuration mimics many of the design features of an X-ray tube (or Coolidge tube), like the ones that Brown used when he first observed the electrogravitic phenomenon. (Brown, 1928)
        

        In 1930 one of Brown’s colleagues wrote about the gravitator to Colonel Edward Deeds, who was one of Brown’s longtime acquaintances. In his letter he wrote, “I have had a number of scientists view the gravitator and they have all been absolutely amazed at its action, frankly stating that whereas they see the results and the movements of the gravitator, it is absolutely unexplainable by any laws of physics that they know.”10

        At that time, Brown had no theory to explain electrogravity. It would not be until twenty years later that he sketched out a theory of sorts, which he made notes about in one of his lab notebooks. But a theoretical methodology that actually predicted charge-mass coupling and that could begin to make some sense out of electrogravitics in a unified-field-theory context did not begin to emerge until the late 1970s with the development of subquantum kinetics.11, 12, 13 It is useful to review a bit about this theory here, as it will help us interpret the novel results that Brown was getting.

        Subquantum kinetics offers an explanation for gravity that is substantially different from Einstein’s relativity theory. Whereas general relativity postulates that masses exert an attractive gravitational force on other bodies by warping the space-time dimensional fabric around themselves, subquantum kinetics proposes that masses have no such effect on the geometry of space or time. Subquantum kinetics assumes that space is geometrically flat, or Euclidean; hence, it conforms to the geometrical rules most everyone learns in high school math class. It predicts that a mass creates a classical gravity potential field and that a gradient in such a field exerts a force on a remote body by affecting how that body’s constituent subatomic particles regenerate their physical form. (Details of how potential fields are generated and how they accelerate material particles through form regeneration are further discussed in chapter 4.)

        Subquantum kinetics also differs from general relativity in its prediction of gravitational field polarity. According to general relativity, masses only attract other masses, never repel them. Although Einstein did introduce the notion of a matter-repelling effect whose magnitude he symbolically represented by a quantity called the cosmological constant, this was not part of his general relativity theory, but was an ad hoc correction factor added to his field equations so that they would not predict a universe that was spontaneously contracting due to self-gravitation.

        Einstein had attempted to expand his relativity theory to encompass both electromagnetism and gravitation, but he was unsuccessful. Relativity was unable to predict any connection between charge polarity and gravitational field polarity.

        Subquantum kinetics, on the other hand, predicts that gravity should have two polarities. It permits the creation of either a matter-attracting gravity potential well or a matter-repelling gravity potential hill and predicts that these two gravity polarities should be directly correlated with electric charge polarity. That is, positively charged particles such as protons would generate gravity wells, whereas negatively charged particles such as electrons would generate gravity hills. When protons and electrons combine to compose electrically neutral atoms, the gravitational polarities of the protons and electrons for the most part would neutralize one another. However, because a proton’s gravity well is theorized to marginally exceed an electron’s gravity hill, electrically neutral matter would produce a small, residual matter-attracting gravity potential well, thereby generating the gravity we commonly experience pulling us to Earth.

        Subquantum kinetics predicts that a matter-repelling gravity potential hill should form on the negatively charged side of a capacitor and that a matter-attracting gravity potential well forms on the positively charged side. The intervening gravity potential gradient would produce a gravitational force on the capacitor’s massive dielectric that would act to pull it in the direction of the positively charged plate (figure 1.7). The more prominent the gravity hill and well, the steeper the gravity potential gradient and the stronger the produced gravitational thrust. While this force was present, the capacitor would behave as if it was being tugged forward by a very strong gravitational field emanating from an invisible planetary mass situated ahead of its positive pole and as if it was being pushed forward by an equally strong repulsive gravitational force emanating from behind its negative pole. If the capacitor was placed with its positive pole facing up and was energized such that it generated a sufficiently steep vertical gravity gradient, theoretically the downward pull of gravity could be entirely overcome. (For a more detailed mathematical analysis of how this electrogravitic force might be quantified, see the text box.)

        At present there is no easy way to check the prediction that an individual electron might have negative gravitational mass because any matter-repelling gravitational force it might produce would be greatly overpowered by its electrostatic force interactions with surrounding matter. That is, no one has found a way to screen out these electrostatic forces sufficiently to allow an accurate measurement of a single particle’s gravitational mass. However, when large numbers of electrons and protons are differentially accumulated, as at the opposite poles of a charged capacitor, the cumulative effect of the negative gravitational potentials of the electrons appears to be great enough to produce an observable macroscopic force. That force is the electrogravitic effect that Brown observed.

        
          [image: image]
        

        
          Figure 1.7. The electro-gravitational force effect produced by charging a capacitor to a high voltage. (P. LaViolette, © 1994)
        

        
          
            Quantifying the Electrogravitic Effect
          

          Subquantum kinetics, then, predicts that a charged body should generate a gravitational mass, mg, that scales directly with the magnitude of its electrical charge. Their proportional equivalence is expressed by the following electrogravitic coupling relation:

          [gravitational mass] IS PROPORTIONAL TO [electric charge]

          or with symbols:

          (1)mg ∝ q, 

          Thus, a body that has a fourfold increase in positive electric charge should produce a fourfold-greater positive gravitational mass. Also, a fourfold increase in negative electric charge should produce a fourfold-greater negative (mass-repelling) gravitational mass. Moreover, because electric charge comes in either a positive or negative polarity, ±q, gravitational mass would similarly be induced in either of two polarities correlated with the charge polarity.

          The same electrogravitic rule holds when expressed in terms of electric charge density, ρe, and gravitational mass density, ρm, quantities that refer to the amount of charge or gravitational mass per unit volume. Their proportional equivalence is expressed as:

          [gravitational mass density] IS PROPORTIONAL TO [electric charge density]

          or with symbols:

          (2)ρm ∝ ρe

          We may also express this charge–mass correspondence in terms of energy potentials or, to use another phrase, in terms of field potentials. For example, a positively charged body that is characterized by a positive charge density, 
ρe, would create a positive electric potential within itself. This elevated potential would create an electric potential field, φe(r), that would appear as an electric potential hill having its maximum centered on the charged body and a magnitude that progressively declined with increasing radial distance r from that body. The parenthetical expression, (r), indicates that the field magnitude varies with distance r.

          As noted in relation 2, a body having a positive electric charge density would produce a proportionate positive gravitational mass density, 
ρm, that would supplement its inherent natural mass density. This in turn would create a proportional negative gravity potential within the body supplementing its naturally produced negative gravity potential, which in turn would generate an extended gravity potential field –φg(r). This gravity field would be configured as a gravity potential well centered on the charged body, its gravity potential progressively rising to more positive values with increasing radial distance r from that body.

          In the case of a negative charge density, these field polarities would be reversed, resulting in an electric potential well centered on the body that in turn would produce a gravity potential hill. Note that when speaking of gravity fields, what we term a “positive mass” by convention is one that produces a matter-attracting gravity potential well. In the case of electric charge, on the other hand, by convention a positive charge would produce a positive electric potential hill.

          The electrogravitic relations presented in (1) and (2) may be expressed in terms of field potentials as:

          [gravity potential] IS PROPORTIONAL TO [negative electric potential]

          or with symbols:

          (3)φg(r) ∝ – φe(r).

          Hence, an electric potential field gradient extending between the positive and negative plates of a capacitor would produce a proportional gravity potential field gradient of opposite sign across the capacitor’s intervening dielectric; recall figure 1.5.

          Also, Newton’s second law tells us that a gravity potential field will generate a force on a body that is proportional to the magnitude of the field gradient multiplied by the body’s inertial mass. This may be expressed mathematically by the equation:

          (4)Fg(r) = –Gmo ∇ φg(r),

          where Fg(r) is the gravitational force acting on a body, G is the gravitational constant, mo is the inertial mass of the affected body, and ∇φg(r) is the local gravity potential gradient that is sometimes alternatively symbolized as grad φg(r). The bold type on the force and gradient symbols indicates that they are vector quantities having direction as well as magnitude. Basically this equation states that the steeper the gravity field gradient, the greater the produced force, as was mentioned earlier in connection with figure 1.7. Or, alternatively, the greater the magnitude of ∇φg(r), the greater the produced force.

          The quantity –G∇φg(r) in equation 4 is termed the gravitational acceleration and is sometimes symbolized as g(r). Thus equation 4 may be rewritten to yield the more condensed expression for gravitational force: Fg(r) = mo g(r). Often the magnitude of a gravitational accelerating force is measured in terms of “g’s,” or multiples of Earth’s gravitational acceleration pulling us toward Earth, which at Earth’s surface has a value of about 980 cm/s2. This should not be confused with the inertial “g” symbol, which quantifies the magnitude of a mechanical accelerating force experienced by a jet pilot or rocket astronaut as inertial force resisting acceleration. Thus, an electrogravitic acceleration of 10 g’s would signify a gravitational acceleration ten times that produced naturally at Earth’s surface. Depending on the polarity and orientation of the applied electric field, this artificially induced gravitational acceleration may be engineered either to supplement or to counter that produced by Earth’s field.

          Equation 4 may be combined with proportionality relation 3 to express the gravitational force Fg acting on a body (or dielectric) in terms of the product of the inertial mass mo of that body (or dielectric) and the voltage gradient, 
∇φe(r), that spans it:

          (5)Fg(r) = k mo∇φe(r).

          The constant k added in here is an experimentally determined electrogravitic proportionality constant that quantifies the charge-to-mass coupling relationship. Hopefully, future experimentation will provide a value for this constant. Equation 5, then, mathematically expresses the electrical induction of a gravitational force.

        

      

      
        1.4 • ELECTROGRAVITIC MOTORS

        In his 1928 British patent, Brown also introduced his invention of a gravitator motor. This involved a series of gravitator cells arranged in a circle (figure 1.8). By ensuring that the cells were spaced sufficiently far apart from one another and that the spacing medium was less dense than the dielectric medium within each cell, the cells would collectively generate unbalanced forces and hence produce rotation. He noted that this motor may either be “independently excited,” that is, run by an external source of electric power, or be “self-excited,” that is, energized from electric power that it generates itself.

        A later version of his gravitator motor was described in U.S. patent 1,974,483, filed in February 1930 and which was issued to Brown in September 1934. This used a rotor made from alternating sectors of marble and varnished wood, separated by copper-plate electrodes across which a high-voltage charge was applied (see figure 1.9). In another variation, he used alternating sectors of lead oxide and paraffin wax; essentially he alternated a high-density dielectric with a low-density dielectric.

        In his 1928 patent, where he discussed the possibility of powering his motor from electric power that the motor itself would produce, he pointed out that the electric power output generated by the motor could far exceed the electric input needed to run it. He stated:
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          Figure 1.8. A gravitator motor composed
of gravitator cells (F) positioned around the
circumference of a wheel. (Brown, 1928)
        

        Here it will be understood that the energy created by the operation of the motor may at times be vastly in excess of the energy required to operate the motor. In some instances the ratio may be even as high as a million to one. . . . In said self-excited motors the energy necessary to overcome the friction or other resistance in the physical structure of the apparatus, and even to accelerate the motors against such resistance is believed to be derived solely from the gravitational field or the energy of gravitation.14

        In effect, Brown boldly states that his motor is a perpetuum mobile. There is a question as to whether he was overstating this motor’s over-unity capability, for he makes no reference to experimental data. Also, there is no evidence of anyone having reproduced this design and having obtained such high electrical or mechanical outputs. Nevertheless, such a blatant violation of the first law of thermodynamics in principle is possible in cases in which a gravitational field is made to follow a circular path, as in Brown’s gravitator motor. That is, because the gravitators mounted on the wheel’s periphery would generate a circumferentially oriented gravity field and carry this field along as the wheel turns, regardless of the wheel’s position, the induced gravity field would always cause further rotation. In effect, the wheel would rotate in a state of circular free fall. Just as a mass is able to fall forever in an infinitely deep pit, so too would this rotor be able to turn indefinitely without reaching the end of its potential energy supply. All the while, power could be extracted from the wheel’s shaft at no cost, save that needed to power the gravitators.
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          Figure 1.9. A rotor component for an electrostatic
motor built and patented by Thomas Townsend
Brown that used dielectric sectors of alternating high
and low density. (Brown, 1930)
        

        Such vortical gravity fields are rarely observed in nature, because Earth’s field is for the most part directed radially with respect to Earth’s center. However, there may be marginal exceptions to this rule, as is the case in the vicinity of Argostoli Bay, on the island of Cephalonia, located off the northwest coast of Greece. Several kilometers northwest of the coastal town of Argostoli, there is a place where water from the bay flows inland, runs downhill from sea level, and, after a few hundred meters, disappears into a fissure in the rock. To find where this water goes, Austrian geologists added 350 pounds of a tracer dye to this inflow and, using sensitive equipment, two weeks later detected this same dye on the other side of the island fourteen kilometers to the east in a spring issuing from a subterranean cavern. Curiously, the water in this cavern is situated several meters above sea level and eventually flows downhill, emptying back into the bay. Thus, the water makes a complete circle! One hundred years ago, local residents fashioned a channel for this inflowing water and built a waterwheel to harness its energy to produce electric power (see figure 1.10).

        What causes water on the western side of this bay to flow downhill, below sea level, and then flow uphill toward the eastern side, returning once again to the bay? Some have suggested that geothermal, subterranean hydrostatic pressures may be responsible for siphoning the water upward. Because of the existence of several other unusual phenomena in the region, the Greek physicist Panagiotis Pappas believes that a gravitational field anomaly may instead be responsible. For one thing, the water flow in Argostoli Bay changes its direction about every quarter of an hour. This is most easily seen from the vantage point of the one-kilometer-long bridge that spans the shallow southern end of the bay. There, one can see water flowing briskly under the bridge and passing through its arches at speeds of up to one meter per second, but after some minutes it slows to a stop, reverses, and begins to pick up speed in the opposite direction. This effect is not at all related to lunar tides, which occur on a much longer, twelve-hour cycle.

        Across the bay from Argostoli, near the village of Loukouri, lies a huge boulder that for many years was observed to very slowly sway back and forth. Because of its motion it came to be called Kounopetra, meaning “rocking rock.” If a sheet of paper was placed under one end of this rock, some time later we would find that the sheet was caught under the rock and could not be removed. Later still, however, the rock’s center of gravity would shift and once again the paper could be removed. Perhaps the boulder’s slow rocking, the gradual change in water-flow direction in the adjoining bay, and the gravitational anomaly responsible for propelling the subterranean flow of seawater uphill to its spring outlet all arise from the same cause—a vortical instability in the local gravitational field that causes motion tangential to Earth’s surface. If so, the waterwheel at Argostoli may have been the first gravitational perpetual-motion machine built in modern times.
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          Figure 1.10. Waterwheel on Cephalonia Island built over a sluiceway to generate electricity from inflowing water. The water level drops about 2 meters below sea level by the time it reaches the waterwheel and thereafter drops several more meters before entering a fissure. (Photo by the author)
        

      

      
        1.5 • BROWN’S GRAVITO-ELECTRIC DISCOVERIES

        Brown kept a sharp eye on the daily operation of his electrogravitic motor. In the course of his studies, he found that the rate of rotation of his motor was not constant; it varied depending on the time of day. Further observation revealed that its torque rose and fell according to the lunar and solar cycles. A diurnal sidereal cycle was also present in which the gravitic torque changed as a result of the Earth’s rotation relative to a fixed point in space lying in the general direction of the galactic center. He observed similar cyclic influences in his gravitator pendulum experiments in which the total duration of the pendulum’s developed impulse was seen to vary with cosmic conditions, such as the pendulum’s alignment with the sun and moon at times of conjunction or opposition. Ruling out factors such as changes in temperature and supplied voltage, he concluded that the impulse was governed solely by the condition of the ambient gravity field potential. He found that any number of different kinds of gravitators, operating simultaneously at very different voltages, revealed the same impulse duration at any given instant and underwent equal variations over extended periods of time. The cause of these variations greatly intrigued him and became a focus of his gravity research throughout his life.

        In 1930, Brown left Swazey Observatory and began working at the Naval Research Laboratory in Washington, D.C., as a specialist in radiation, field physics, and spectroscopy. From 1931 to 1933, the Naval Research Laboratory placed him in charge of a project whose stated purpose was to investigate certain unusual “electric” effects found in fluids and in massive high-K dielectrics. Brown found that such massive high-K dielectrics exhibited the strongest electrogravitic coupling. Again, he found that the magnitude of the electrogravitic thrust varied with the time of day.

        
          
            Explaining the Dielectric Constant, K
          

          Often the permittivity of a dielectric is expressed in terms of the dielectric constant K of the material, which is the ratio of its permittivity to the permittivity of empty space, 
εo = 8.85 x 10-12 farads per meter: that is, K = ε/εo. So if two capacitors are compared, one having a dielectric between its electrodes with a tenfold-higher K value, and if both capacitors are charged to the same voltage, the capacitor with the higher K dielectric will be able to store ten times as much electric charge. K values can range from near unity, such as the value for air, to more than 20,000 for certain ceramic compounds. When Brown was conducting his first tests, he used lead monoxide as a dielectric for one of his gravitators, which has a K of 26. Some ceramic compounds, such as barium titanate, not only can have a very high dielectric constant, ranging from 2,000 to 10,000 K, but they also happen to be quite heavy. More recently, a ceramic compound called barium zirconium titanate (also known as BZT), which also is quite massive, has been found to have a dielectric constant of 23,000.

        

        Brown constructed expensive recording instruments, some of which resembled the electrostatically energized multisegmented rotor he had developed in the 1920s but which used massive dielectrics with much higher K values. He called these sidereal electrometers. For several years, he took continuous readings with them under carefully controlled conditions, keeping voltage and temperature constant and shielding his units from magnetic and electrostatic fields in the environment. His sidereal electrometer rotor was typically 12 inches in diameter and was suspended from its center by a thin wire that allowed it to rotate under torque in a horizontal orientation. A sequencer applied 11,000 volts for thirty seconds across the rotor segments, causing the rotor to turn by several degrees. The power was then shut off for three minutes to allow the rotor to return to its relaxed, untorqued position. The cycle would then repeat. The rotor’s energized and relaxed angular positions were automatically recorded on a slowly advancing paper strip, and later the trends were statistically processed to check for possible cyclic correlations. In 1973, Brown wrote the following about his findings:

        There were pronounced correlations with mean solar time, sidereal time and lunar hour angle. This seemed to prove beyond a doubt that the thrust of the “gravitators” varied with time in a way that related to solar and lunar tides and a sidereal correlation of unknown origin. These automatic records, acquired in so many different locations over such a long period of time, appear to indicate that the electrogravitic coupling is subject to an extraterrestrial factor, possibly related to the universal gravitational potention or some other (as yet) unidentified cosmic variable.15

        In addition, Brown’s Naval Research Laboratory investigations unexpectedly revealed that the electric resistivities of certain high-density dielectrics also undergo cyclic changes correlated with solar and sidereal time. He devised a resistance-sensing device that was able to measure these changes. Unlike his sidereal electrometer, it had no moving parts. He made observations with these two types of detectors, both in Washington and at sea on the Navy-Princeton International Gravity Expedition to the West Indies conducted on board the U.S. submarine S-48. Interestingly, Admiral Hyman Rickover, who was then a lieutenant, served as the executive officer (second in command) for this expedition. Brown’s laboratory findings were summarized in a study titled “Anomalous Behavior of Massive High-K Dielectrics,” which, it seems, has yet to be declassified. A Freedom of Information Act request was made to the Naval Research Laboratory in May 1995 to retrieve a copy of this document. However, the response came back that the library had no record of it. Either they did not do a thorough search or it was relocated and its existence and whereabouts are presently classified.

        The results of these gravito-electric measurements were so encouraging that in 1937 a decision was made to extend the investigation and to establish another naval field station some distance west of Washington. Measuring equipment was set up in a constant-temperature vault in the basement of Brown’s home in Zanesville, with provisions made for automation of the data-recording process. These new measurements confirmed the Naval Research Laboratory findings. The field station was moved the next year to the University of Pennsylvania, in Philadelphia. The investigation was interrupted during World War II but was resumed again from 1944 to 1949 in California, at Laguna Beach and Los Angeles. The project was sponsored by the Townsend Brown Foundation, a scientific research organization established by Brown’s parents in the mid-1920s.

        In a letter he wrote in 1968 to the researcher Thomas Turman, Brown commented about the observed variations in electrogravitic force:

        There are a number of mysteries concerning the nature of the [electrogravitic] force, largely the variations which it undergoes. There appear to be at least three semi-diurnal cycles:

        
          	relating to mean solar time (with maxima at 4 AM and 4 PM)

          	relating to lunar hour angle with maxima approximately 2 hours after the upper and lower meridian transit of the moon, and

          	relating to sidereal time with a sharp peak at 16h S.T. [Greenwich sidereal time] and a minor maximum at 4h S.T. The reasons for these variations as well as the reasons for the almost continuous secular variations [are] completely unknown.16


        

        At sixteen hours Greenwich sidereal time, the western end of the Scorpius constellation was reaching its zenith, a sky position lying within 25 degrees of the galactic center. Consequently, Brown theorized that the sidereal effect he was observing was due to some kind of radiation emanating from the center of our galaxy. He concluded that these “sidereal rays” were not electromagnetic in nature and did not resemble cosmic rays. They had no known ionizing power, were not disturbed by Earth’s magnetic field, and were highly penetrating. He eventually came to feel that they must be high-frequency gravitational waves.
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          Figure 1.11. Thomas Townsend Brown in his underground gravito-electric monitoring station at his home in Zanesville, Ohio. (Photo courtesy of the Townsend Brown Family and Qualight, L.L.C., 1937)
        

        Brown resumed his sidereal measurements in 1970 from an isolated site on Catalina, an island situated off the coast of Southern California. Around this time, he discovered a new correlated effect. He found that certain materials, including massive high-K ceramic dielectrics, certain kinds of resistors, complex silicates, and natural igneous rocks and clays, spontaneously generate DC electric potentials, with some materials producing as much as 0.7 volt. Moreover, he found that this generated DC potential varied from hour to hour and from day to day in much the same way as the resistance variations he had observed in the Naval Research Laboratory experiments.17 In a paper about his findings, he commented:

        It has been found that certain basaltic and granitic rocks exhibit a self-potential which undergoes large cyclic variation not related to temperature, pressure, humidity or other local variables. Long-time monitoring has revealed periods of the year when the self-potential correlates consistently with sidereal time, reaching maximum and minimum values vectoring on the Galactic center (17h 43m RA). At other times, solar cycles predominate and [the] sidereal component disappears. Even so, a circadian pattern nearly always exists which cannot be correlated with ambient laboratory conditions. Hence, it is of interest not so much that a self-potential exists, but that it varies with a cosmic pattern.18

        Brown’s discovery that these variations were registered on two different kinds of detectors helped to support his hypothesis that the sidereal effect was due to an energy flux, as opposed to simply a potential gradient. Whatever it was, this phenomenon apparently had the ability to input electric energy into certain dielectric materials, substances that he named petrovoltaics. Because his measurements indicated that this flux could penetrate even to subterranean vaults, he concluded that it might be reasonably identified with high-frequency gravity wave radiation. He found that, in addition to their DC voltage, petrovoltaics also generate alternating current (AC) electric noise, spanning a broad radio frequency band. He theorized that this AC component may arise from cosmic gravity waves that constantly pass through the substance and impart some of their energy to it. He speculated that the rock might act as a rectifier, converting a portion of these energy fluctuations into DC potential.

        If electric energy is spontaneously generated in petrovoltaics, it is reasonable to expect that they would also be evolving heat. In fact, in the 1920s, the American inventor and industrialist Charles Brush took measurements on petrovoltaics and demonstrated that they spontaneously gave off heat even though they were not radioactive.19 He reported his findings in a Physical Review paper titled “Retardation of Gravitational Acceleration and the Spontaneous Evolution of Heat in Complex Silicates, Lavas, and Clays.” His calorimetric results were subsequently confirmed by Dr. Elmer Harrington, of the National Bureau of Standards.20 Probably because it was not well understood, the phenomenon received little attention from the scientific community. If such heat evolution indeed exists, it is reasonable to speculate that a substantial portion of the geothermal flux originating from the Earth’s crust arises in this fashion.

        In 1974, Brown set up his automated recording equipment at the Haleakala Observatory on Maui for high-altitude observations (10,000 feet), and in 1975 he moved his laboratory to an underground vault at the University of Hawaii in Honolulu. Later, he also took measurements at the bottom of a 300-foot mine shaft in Berkeley, California. His collection of measuring instruments now included a sidereal electrometer, a dielectric resistance sensor, a petrovoltaic self-potential detector, and a “K-wave” detector. All the instruments registered variations that showed sidereal correlations. In this way, he established that this sidereal phenomenon influenced electrogravitic coupling in a bidirectional fashion. It affected both the electrogravitic conversion of electrostatic potential into gravitational force and the gravito-electric conversion of gravitational wave energy into electric power.

        Brown’s K-wave detector could measure very small changes in a capacitor’s dielectric constant, thereby monitoring small changes in the local electric permittivity of space—the ability of space to store electric charge. A capacitor’s electric permittivity—ε—is equal to its dielectric constant K times
εo, the electric permittivity of matter-free space, that is, ε = Kεo. The K-wave detector registered changes believed to be caused by slight variations in εo. Brown felt that long-term changes in εo could account for historical variations in the measured value of the speed of light.

        The circuits Brown used for the K-wave detector and the dielectric resistance detector are shown in figure 1.12. Another version of his K-wave detector used a spent nickel-cadmium battery cell in place of a high-K capacitor. Figure 1.13 presents portions of a nine-day strip chart recording the voltage (in millivolts) spontaneously generated by a piece of Koolau basalt in August 1978.21 The voltage varied cyclically with time of day and reached a maximum at times when the galactic center reached the zenith. He also found that detectors separated by distances of up to eighty kilometers occasionally registered concurrent events, or “bursts,” indicating that they had been triggered by a common external source.22

      

      
        1.7 • THE PHILADELPHIA EXPERIMENT

        Another interesting episode in Brown’s career that should be mentioned, but for which documentation is very sparse and contradictory, concerns his work with the Navy on the Philadelphia Experiment. This was a highly classified research project reportedly conducted in the Philadelphia Navy Yard in October 1943 whose alleged objective was to render a naval vessel invisible both to radar and to the naked eye. The list of scientists said to have worked on the project includes Albert Einstein, Vannevar Bush, John von Neumann, and Nikola Tesla. Before describing this further, it is worth reviewing what Brown was doing in the years leading up to the project.
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          Figure 1.12. Bridge circuits that Brown used for his K-wave detector (a) and for
his dielectric resistance detector (b). (Taken from entries in Thomas Townsend
Brown’s 1974 laboratory notebook)
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          Figure 1.13. A portion of a nine-day strip chart recording of the voltage generated
by a piece of Koolau basalt. Voltage maxima occur at times when the
Galactic center reached its zenith. (Diagram courtesy of the Townsend Brown
Family and Qualight, L.L.C.)
        

        Early in 1933, while working at the Naval Research Laboratory in Washington, D.C., Brown was given temporary leave to serve as a physicist on a geophysical expedition to the Caribbean sponsored by the Smithsonian Institute and financed by businessman Eldridge Johnson, cofounder of the Victor Talking Machine Company, which was the forerunner of RCA.23 The Johnson-Smithsonian Expedition, which was conducted on board Johnson’s immense yacht the Caroline, involved mapping the locations of underwater rifts.

        However, there was much more to this expedition than just science. While on this cruise, Brown had the opportunity to meet Johnson and several of his associates, who included his wealthy business partner Leon Douglass and the British master spy William S. Stephenson, who, years later during World War II, earned the title “the man called Intrepid.” In his Internet-published biography about Brown, Paul Schatzkin states that he learned from one of Brown’s former close acquaintances that Johnson and Douglass were members of Stephenson’s international intelligence network and that while on board the Caroline, Brown himself became recruited into its ranks.24 Schatzkin dubbed this network the Caroline Group and said that it was to play a significant role in the course of Brown’s life. Much of Schatzkin’s inside information came from an individual he code-named Morgan, who at that time held a high-ranking position in one of the U.S. intelligence agencies and in earlier years had worked closely with Brown.

        In the years that followed, Brown held a number of jobs. One particularly worth mentioning is his assignment in 1938 to serve as an assistant engineering officer on the maiden voyage of the USS Nashville. On its return trip from Europe, this ship ferried across the Atlantic $50 million in gold bullion that was being transferred from the Bank of England to the Chase Manhattan Bank in New York. While Brown was on that voyage, an electrogravitic research laboratory was established for him at the University of Pennsylvania. Schatzkin wrote that Johnson was involved in the construction of this laboratory, whose operation was funded from part of the money that the Nashville was transferring.25

        In 1939, Brown left the University of Pennsylvania to work as a material and process engineer with the Glenn Martin Company in Baltimore, an early forerunner of the Lockheed Martin aerospace corporation. Shortly afterward, in 1940, the Navy called on him to head up a “mine sweeping research and development project” under the Bureau of Ships in Washington, D.C. William Moore wrote that Brown directed a staff of fifteen Ph.D.’s and was allotted a research budget of nearly $50 million for the project.26 One might suspect that the funding money came from the very same stash that had been transferred to the Chase Manhattan two years earlier. This was a significant sum of money, about 5 percent of the U.S. Navy’s 1940 budget! We are left to speculate whether the Caroline Group was somehow involved. Whatever the case, this project must have been very important, and one wonders whether it was dealing with just “mine sweeping.”

        Following the attack on Pearl Harbor and the beginning of America’s direct involvement in World War II, Brown was assigned to the Naval Operating Base in Norfolk, Virginia, as officer in charge of the Atlantic Fleet Radar Materiel School and Gyro-Compass School. In the summer of 1942, he was assigned to return to Philadelphia to disassemble the scientific equipment kept at his laboratory at the University of Pennsylvania and ship it to Norfolk. He continued his work there, at the Atlantic Fleet Radar School, until retiring from the Navy near the end of 1943.

        From a brief entry Brown made in one of his autobiographies, we find that after his assignment to the Bureau of Ships in Washington, D.C., and before his assignment to the Atlantic Fleet Radar School, he was assigned to the Philadelphia Navy Yard as an assistant machinery superintendent for “outfitting new ships.” In the autobiography, Brown wrote:

        My activities during the war were largely as follows:

        
          	Acoustic and Magnetic Mine Sweeping (Officer-in-Charge) Bureau of Ships, Washington, D.C.

          	Assistant Machinery Superintendent (outfitting new ships) Philadelphia Navy Yard

          	Naval Research Laboratory–Radar Refresher

          	Atlantic Fleet Radar School (Commanding Officer) Naval Operating Base, Norfolk, VA. Advanced teaching and writing of textbooks, Officer and Librarian.27


        

        Curiously, the navy yard assignment as well as his “radar refresher” assignment at the Naval Research Laboratory in Washington are omitted in other biographies of Brown. His autobiography does not give dates for these assignments. However, his biography in Who’s Who in American Science lists him as finishing his work at the Bureau of Ships in 1941.28 Also, Moore’s article lists Brown as beginning his work at the radar school shortly after the December 1941 bombing of Pearl Harbor, hence in 1942.29 His assignment to the Philadelphia Navy Yard, then, would likely have been sometime during 1941. This would have placed him in the very location where the USS Eldridge DE 173 destroyer escort is said to have been outfitted in preparation for the Philadelphia Experiment and where the invisibility experiment was alleged to have been conducted in October 1943. Considering Brown’s technical caliber as a research scientist, without further information one is left to wonder whether the nautical machinery that he was in charge of outfitting at the Philadelphia Navy Yard might have been equipment for a research experiment to be conducted aboard a ship, lending credence to claims that he had worked on the Philadelphia Experiment.

        Later in his life, Brown was privately asked by family friend and business associate Josh Reynolds about his involvement in the Philadelphia Experiment. Brown answered that he “was not permitted to talk about that part of his work”; however, he did comment that “much of what has been written about the project is grossly exaggerated.”30 Here, he was probably referring to claims some have made that the ship had been made to travel through time or that it had teleported itself to Norfolk Harbor, where it was alleged to have reappeared for a few minutes before disappearing and reappearing once again in the Philadelphia Navy Yard. Yet the fact that he did not flatly deny his involvement in the project leads one to suspect that the rumors of his involvement are true.

        Moore, coauthor of the book The Philadelphia Experiment, once asked Brown to edit a rough draft of an article he was writing on Brown’s life. Moore had planted a paragraph describing a series of experiments, sponsored by the Navy, that were based on the effects and equipment later associated with the Philadelphia Experiment. He had done this intentionally to see Brown’s reaction. Although Brown made other corrections and notes for changes to the manuscript, he allowed the entire test paragraph on the Philadelphia Experiment to remain intact. Thus, we are left to conjecture that tales of the existence of this project may be true and that Brown had somehow been involved in this project, although what his involvement was is open to speculation.

        In their book The Philadelphia Experiment, Moore and Charles Berlitz cite letters attributed to a former sailor, Carlos Allende (a.k.a. Carl Allen), that suggest that the USS Eldridge was made invisible on October 28, 1943, when it enveloped itself in a very strong magnetic field.31 They said a large amount of electric power from onboard generators was used to resonantly excite large degaussing coils that were wrapped around the inside of the ship’s steel hull. The resonant excitation would have set up a pulsating magnetic field, turning the ship into a giant electromagnet. This intense field was said to make the ship invisible both to radar and by sight!

        According to Allende, the crew of the ship experienced physical and mental side effects so horrendous that the project was immediately terminated. He alleged that most of the crew were found to be violently sick after the field had been shut off, some were missing, and some had gone crazy. Most unusual, five men were found fused to the metal of the ship’s structure, some crew members being stuck in steel bulkheads, others within the ship’s deck, and another with the ship’s railing stuck through his body. Allende also claimed that for a period of time, ranging from minutes to, in some cases, months, men would spontaneously become invisible and unable to move, speak, or interact with other people. Such people were said to have become “caught in the Flow” or “stuck in a freeze.” Depending on the duration of the mishap, recovered victims were said to be left with symptoms ranging from psychological trauma to insanity. Allende maintained that those who lived were discharged from the Navy as “mentally unfit” for duty regardless of their condition.

        Although it is difficult to sort out fact from fiction when trying to understand what had been done in the Philadelphia Experiment, laboratory research has shown that a metal object can be made radar invisible by high-intensity magnetic fields. At the 1994 Tesla Symposium in Colorado Springs, K. Corum, J. Corum, and J. Daum described an experiment in which they wound a high-amperage coil around a 2-inch-thick, 14-inch-diameter steel torus.32 They found that when the coil was electrified with a sudden surge of current of several thousand amps or more discharged from a large high-voltage capacitor, the high-gauss magnetic field produced around the torus caused a fivefold reduction in radar reflection from the steel core. Some term this the Corum-Daum effect. The production of optical invisibility, however, has yet to be reported by scientists working outside of the classified world.

        Electromagnetic wave experiments conducted by the independent researcher John Hutchison lend some credibility to the report that sailors had been found fused with the vessel’s metal structure. Beginning in 1979, Hutchison experimented with high-voltage, high-frequency longitudinal wave emissions similar to those Tesla was producing. Employing a Van de Graaff generator and two or more Tesla coils, he was able to create wave interference zones in which a number of strange phenomena were observed. These included the fusion of dissimilar materials such as wood and metal, cold liquefaction or fragmentation of metal, invisibility, and levitation. Examples of metal splitting and fusion of dissimilar materials are shown in figures 1.14 and 1.15. In the fusion phenomenon, the substances do not dissociate; they retain their individual compositions. A piece of wood, for example, could sink into a metal bar with neither the wood nor the bar coming apart.

        Interestingly, Brown’s work on magnetic minesweeping would have made him a prime candidate for work on this version of the Philadelphia Experiment. In his autobiography, he describes how he had developed a new technique for blowing up magnetic mines—submerged explosive devices that are triggered when a steel-hulled vessel passes over them. A detector in a mine senses the temporary alteration in the Earth’s magnetic field intensity produced by the steel hull and detonates the mine’s explosive. Brown had devised a method of exploding these mines by floating a loop of degaussing cable on the water’s surface and passing 300 amperes of current through it, producing a magnetic field that triggered the mines to explode. The cable, which typically measured 3.5 inches in diameter, could easily carry a current of several hundred thousand amperes or more. Such a cable would have been ideal to generate an extremely high-intensity magnetic field around a ship. If so, Brown’s work in Washington at the Bureau of Ships and later at the Philadelphia Navy Yard may have involved more than just research on magnetic minesweeping. The $50 million research project he was heading, which involved a team of fifteen Ph.D.’s and reportedly had occasional input from Einstein himself, was most likely directly connected with the fabled Philadelphia Experiment.
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          Figure 1.14. Professor Panos Pappas (left) holding a 2-inch-wide brass
bar that was split by the Hutchison Effect. John Hutchison is shown
standing to the right. (Photo courtesy of P. Pappas)
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          Figure 1.15. A stainless-steel butter knife incorporated into a block of aluminum by the Hutchison Effect. (Photo courtesy of J. Hutchison)
        

        Another, very different, account of the story, presented by Gerry Vassilatos in his book Lost Science, claims that the cloaking effect was instead brought about by enveloping the ship in a very intense pulsing electrostatic field and makes no mention of magnetic fields.33 Vassilatos’s account is not as documented as Moore’s, as he gives no indication of what sources he used for the rather detailed information he gives. One is left with the impression that portions of his story have been improvised. Vassilatos writes that the invisibility effect was first serendipitously noticed at a classified military arc-welding facility that had developed a new spot-welding technique for fabricating very durable armor-plated vessel hulls. The process employed a very intense, high-amperage discharge supplied from an immense bank of high-voltage capacitors. When the titanic, lightning-like discharge was applied to the hull, the resulting shock wave reportedly rocked the entire welding facility. Vassilatos writes that during the discharge, an optical blackout region was seen around the arc, and tools left in the vicinity of the discharge were displaced or found to have vanished. Scientists from the Naval Research Laboratory who were called in to investigate determined that the blackout was not a neural retinal bleaching phenomenon and that the tool disappearance was not due to thermal vaporization. Something far more exotic was going on. They eventually concluded that the momentary buildup of high electric field potentials in the vicinity of the arc in some unexplained manner induced a state of invisibility and even caused local dematerialization of objects. The project was code-named Project Rainbow, and Vassilatos says that at one point Brown was brought in to consult on the project.

        Vassilatos writes that after conducting a series of further experiments, researchers devised an experiment that attempted to render an armored tank invisible. Capacitors of very large capacitance were arranged in a ring, and the tank was placed at the ring’s center. The capacitors were oriented so that their plates were parallel to the circle’s circumference, that is, with their polarization axes directed toward the circle’s center. They were synchronously energized with high-voltage, high-amperage pulses conducted in phase along a spokelike array of cables extending from the center of the ring out to each capacitor. In this way, the capacitors acting together were able to build up a very high electric field potential, presumably with a negative potential in the ring’s interior. Tesla had done years of research with high-voltage shock discharges, which could explain why he was allegedly called in to consult on the project.

        According to Vassilatos, as a next step they scaled up the cloaking experiment to attempt to make an entire ship invisible. He says that they sought to control the effect by adjusting the electric field’s intensity to a moderate level so that a state of invisibility might be produced without inducing complete dematerialization. He claims that Brown bowed out of the project prior to the test on the Eldridge, which reportedly ended in tragedy.

        While the Navy claims that the story of the Philadelphia Experiment is entirely myth, Brown’s hesitation to speak about the subject suggests that something very important and highly classified was going on in Philadelphia during his wartime service. One’s suspicions are piqued about the significance of the whole affair because of the tremendous amount of disinformation that has apparently been circulated to purposefully cause confusion. Conflicts emerge even in Brown’s own biographical records spanning this period. It is as if these years of Brown’s life are shroudeded in a blurry haze. Conflicting accounts give the impression of there being two Townsend Browns, one account placing him at the naval base in Norfolk, Virginia, during 1942 and 1943, the other account having him working at Lockheed Vega Aircraft in Burbank, California, during this same period. This duplicity leaves us asking whether it had been Brown and not the Eldridge that had been teleported in space and time during that mysterious 1943 experiment.

        According to the version that Moore published in 1978, Brown retired from the Navy in December 1943 after having suffered a nervous collapse.34 He says that Brown subsequently took six months off to recover at his home following the recommendation of a team of naval physicians.

        He began employment in June 1944 at the Advanced Projects Unit of Lockheed Vega Aircraft in Burbank. This was the forerunner of Lockheed’s modern Skunk Works. We are led to believe that Moore’s account should be accurate, because prior to its publication he gave Brown the opportunity to check over the draft of his article to make any necessary corrections. The Lockheed Vega employment date that Moore gives is consistent with that listed in the Who’s Who biography published after Brown’s death, which states that Brown was employed at Lockheed Vega as a radar consultant from 1944 to 1945.35

        A. L. Kitselman, a mathematician who worked at this Lockheed facility, met Brown there and became his longtime friend. In an essay he wrote in 1962, Kitselman describes Brown as “a quiet, modest, retiring man—exactly the sort one expects to find in important research installations. He was a brilliant solver of engineering problems, and I soon found that he was more familiar with fundamental physical laws than anyone I had met. So many of us are strictly textbook scientists that it is stimulating to find someone who has first-hand knowledge.”36

        In this essay, Kitselman comments that Brown had previously suffered a collapse after working too long and too hard at the Norfolk radar school, was subsequently retired from the Navy, and then, after a six-month rest at home, came to work at Lockheed Vega. Hence Kitselman’s account corroborates portions of Moore’s story.

        According to this timeline, Brown would have been working for the Navy during the critical period when the Philadelphia Experiment was conducted and would have had his nervous collapse around the time of the disastrous failure of this invisibility experiment. In fact, in their book The Philadelphia Experiment, Moore and Berlitz quote Riley Crabb, founder of Borderland Sciences Research Foundation, as saying that the cause of Brown’s breakdown was directly related to the Philadelphia Experiment. Crabb noted that if such a disaster had happened to the crew of the ship, it is not too difficult to imagine the mental pressures that those in charge would have experienced.

        Schatzkin has come to entirely different conclusions about Brown’s whereabouts during this key period. At Morgan’s suggestion, he obtained from the Navy a copy of Brown’s resignation letter, which is dated September 30, 1942, and which states, “I herewith submit my resignation from the Navy for the good of the naval service in order to escape trial by General Court Martial.”37 If we are to believe this date, this was to have occurred just two months after Brown had shipped his equipment from the University of Pennsylvania to Norfolk.

        Schatzkin also obtained an official copy of Brown’s Navy fitness report dated October 5, 1942. Describing this report, he wrote:

        The final fitness report is almost completely blank. Instead of the usual details, the page is struck through with a single pen-stroke, above which is hand-written “See remarks.” And on the second page, in the “remarks” section that in previous reports had displayed so many glowing assessments of Lieutenant Brown’s character and service, Captain Hinkamp writes, “In view of the circumstances under which this officer was detached, I desire to make no comment.”38

        We know something is amiss in the Navy’s records because they contain no reference to Brown’s assignment in 1942 to the Atlantic Fleet radar schools in Norfolk. However, trusting that the naval records or Brown’s discharge papers had not been altered by covert operatives in the interest of protecting any top-secret naval research projects from exposure, Schatzkin accepted October 5, 1942, as the date of Brown’s detachment. He then suggested that within two weeks of the date Brown left the Navy, he began working at Lockheed Vega. Schatzkin proposed that Brown had neither a nervous collapse following his discharge nor a subsequent six-month recuperation period. Schatzkin’s version of Brown’s history then conflicts with both that given by Moore and that given by Kitselman, both of whose accounts he maintains are seriously flawed. The suggestion that Kitselman’s account might be flawed, however, comes as somewhat of a surprise, seeing as he was one of Brown’s close friends. In writing his essay, he should have had easy access to input from Brown as well as an interest to ensure that he got his facts straight about Brown’s departure from the Navy. Also, Brown himself had checked over Moore’s story prior to its publication, so if there was such a major error as the date and circumstances of his departure from the Navy, why did Brown not catch it? Considering that there is no record of Brown having expressed any doubts about the accuracy of Moore’s or Kitselman’s account, one is surprised by the allegation that they were in error.

        Furthermore, there is the inconsistency of the date when Brown began working at Lockheed Vega. Schatzkin places his arrival at the end of October 1942, while Moore states the arrival date was more than one and a half years later, in June 1944—a start date that is also corroborated by the account given in the Who’s Who biography. So which version is correct, the revised timeline based on Navy records or the preexisting biographic timeline that was developed with Brown’s full knowledge? Unfortunately, Brown is no longer around to comment, having passed away in 1985.

        To support his argument for Brown’s early departure, Schatzkin cites a Federal Bureau of Investigation (FBI) report that claims to have been filed in March 1943. This report states that by that date, Brown had resigned from the Navy and returned to his home in Los Angeles, as told by an anonymous informant (name blacked out). But should this anonymous informant be relied upon? Schatzkin himself admits that much of the information the report provides about Brown is inaccurate and contradictory. The filing date given on the report appears to be among the fabrications. The report states, “He [Brown] had his own laboratory and had purchased equipment from his own funds for use in his experimental work, and this equipment was taken by Subject when he was detached from the Fleet Service School.” This equipment included gravito-electric sensor equipment, which was among the apparatus that had earlier been transported from Brown’s University of Pennsylvania laboratory to Norfolk. According to Schatzkin’s revised timeline, this equipment would have then been transported from Norfolk to Los Angeles around October 1942, when he claims that Brown was discharged.

        However, the revised timeline does not jibe well with Brown’s account of the dates and locations at which he was conducting gravito-electric measurements. In his March 1975 paper titled “Anomalous Diurnal and Secular Variations in the Self-Potential of Certain Rocks,” Brown discusses dates and locations at which he conducted gravito-electric measurements, mentioning his work at the Naval Research Laboratory (1931–1933) and his research at the University of Pennsylvania (1939). Then he writes, “The investigation was interrupted by World War II but was resumed in 1944 in California by the Townsend Brown Foundation (an Ohio non-profit corporation) and was carried forward in two locations in especially constructed shielded rooms at constant temperature.”39

        If we accept the traditional timeline in which Brown is discharged from the Navy in December 1943 and transports his equipment to California around that same time, then his stated 1944 date for resuming his gravito-electric measurements in California makes sense. This implies that he wasted no time in setting up his equipment to start collecting data once again. On the other hand, if we accept the Navy-FBI timeline that has Brown being discharged in October 1942, we would have to conclude that he shipped his equipment to California at the end of 1942 and left it sitting boxed up for more than a year before setting it up. However, it seems unlikely that Brown would have tolerated having his detectors “off the air” for such a long time period. Could it be that the FBI report was actually filed in 1944 and its date was at some later point changed to 1943 in an effort to rewrite Brown’s official history?

        To support his 1942 date for Brown’s Navy discharge, Schatzkin refers to a bound laboratory notebook that he believes Brown had used while at Lockheed Vega.40 The ledger’s notes are written in Brown’s handwriting and contain occasional dates that also appear in Brown’s handwriting, the oldest date near the beginning of the book being December 1, 1942, and the most recent date near the end of the book being May 2, 1944. The notebook’s cover page is neatly hand printed and reads:*1

        T. T. BROWN

        VEGA AIRCRAFT CORP.

        BURBANK, CALIF.

        NOTES

        We are left to consider the possibility that the notebook contains lecture notes that Brown began writing while teaching at the Atlantic Fleet schools in Norfolk. The last dated entry in the notebook would have been made after Brown had left the Navy and had moved to California, prior to going to work at Lockheed. He may have labeled the notebook as “Vega Aircraft Corp.” because he wanted his notes with him at his new job, or he may have purposely mislabeled the notebook in this way so that naval intelligence would not squirrel it away in some classified storage room.

        If we instead accept that Brown actually wrote these notes while he was at Lockheed Vega and that he began working there as early as October 1942, then we are confronted with the inconsistency of this date with those given in Brown’s autobiographies and with the question of why his gravito-electric sensor equipment would supposedly have been stored unused for more than a year. Also, with this early-departure scenario, it is difficult to understand why Brown wished to resign from the Navy at the height of World War II, just nine months after Japan had bombed Pearl Harbor and at a time when his Navy career looked so promising. According to the FBI report, Brown was “reported to know more about Radar detection than any individual in the U.S. Navy.” So why would the Navy let him go at such a crucial time of need? If, on the other hand, Brown’s decision to leave the Navy arose as a result of a nervous breakdown brought about by the great weight of guilt he felt from being associated with a project that had suffered an immensely tragic outcome, as Moore and Vassilatos suggest, then his departure at the later date of December 1943 becomes more understandable. The Navy administrators who had knowledge of this classified project and who themselves shared the guilt of its outcome would have sympathized with Brown’s wish for departure and released him from service, even knowing how indispensable he was.

        According to Schatzkin, “Starting in the fall of 1942 there is virtually no documentation available that might shed some light on just what Brown was doing during those crucial years.”41 He notes that the Brown family files are devoid of any correspondence or documentation from roughly that time until the end of World War II and that they have very little information about his activities at Lockheed Vega.

        So considering the absence of information from both the Navy records and the Brown family files, we are left only to speculate. Had some military intelligence organization gone out of its way to ensure that any record of Brown’s activities during this period was either erased or classified to keep a tight cover on Brown’s wartime research activities? Despite its official denial, did the Navy conduct a highly secret project on ship invisibility and was Brown involved in it? Perhaps the adage “Where there’s smoke, there’s fire” applies here. One suspects that something very strange and clandestine was under way in the Philadelphia–D.C.–Norfolk area during the 1942 to 1943 time period.

        In July 1946, the Eldridge was decommissioned and placed in the Reserve Fleet. In 1951, the United States transferred her to the Greek navy, in which she served as the HS Leon until the 1990s. One Greek engineering professor related that he formerly served on the Leon as a naval officer specializing in electrical engineering.42 While on board, he noted several odd things about the ship. One was that he saw numerous remnants on the inside of its hull of heavy-duty cables that once ran along the length of the ship. These were in the form of insulated metal bars measuring 10 to 15 centimeters in width that had been cut in between their points of attachment to the hull. Other large-diameter cables were also present fully intact that were presumably part of the electric wiring for the ship’s propulsion system. The Eldridge was a Cannon class electric drive ship, meaning that instead of having a shaft running from its engine directly to its propeller, as most ships do, it had a diesel-powered electrical generator whose power was conveyed through heavy-duty cables to a huge electric motor at the ship’s stern that drove the propeller. The Eldridge’s ability to produce large amounts of electric power with an onboard generator would have made it ideal to use in conducting the Philadelphia Experiment.

        The other unusual thing that the professor noted was that one room adjacent to the ship’s hull was barred from access, its hatch having been welded shut. The commanding officer had instructed the ship’s crew that it was forbidden for anyone to try to enter the sealed room. What this forbidden zone hid will perhaps never be known, for the ship was decommissioned and sold as scrap sometime after 1992.
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      BEYOND ROCKET PROPULSION

      
        2.1 • BROWN’S ELECTRIFIED FLYING DISCS

        During the years following World War II, Brown continued to improve his gravitator device in his spare time, financing his efforts through the Townsend Brown Foundation. By 1950 he had built a test apparatus to demonstrate the electrogravitic propulsion concept in a pair of disc airfoils. He set a 6-foot-long horizontal beam on a pivot so that it could rotate about its midpoint, and from each end of the beam he suspended two lightweight saucer discs by means of 7-foot-long tethers (figure 2.1). When the saucers were in flight, rotating tethers extended sideways and expanded the diameter of the flight course to as much as 20 feet. In one version, each disc was made of two curved aluminum shells, measuring 1.5 feet in diameter, fixed on either side of a 2-foot-diameter Plexiglas sheet (figure 2.2).1 High-voltage power of up to 50,000 volts was supplied through feed wires to positively charge a fine outboard wire running along each disc’s leading edge and to negatively charge the aluminum disc body. When electrified with approximately 50 watts of this high-tension power, the discs traveled around their 20-foot-diameter course at speeds of up to twelve miles per hour.2, 3
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          Figure 2.1. Thomas Townsend
Brown’s flying disc setup.
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          Figure 2.2. Thomas Townsend Brown’s 2-foot-diameter experimental disc
airfoil. (From Project Winterhaven, plate 1; photo courtesy of the Townsend
Brown Family and Qualight, L.L.C.)
        

        The wire electrodes ionized the surrounding air, forming a cloud of positive ions around the leading wire and a cloud of negative ions around the disc body. Although ions would continuously leave these clouds as a result of being attracted to the oppositely charged electrodes, the electrodes would resupply ions at a sufficiently fast rate so as to maintain a positive-ion space charge at the front of the disc and a negative-ion space charge on the disc body (see figure 2.3).

        As to how the disc generates its propulsive force, two possibilities present themselves. One is that the ion clouds it emits produce electrostatic fields that act on charges attached to the disc’s leading-edge wire and to its main body, producing a net forward thrust. The other possibility is that an electrogravitic thrust may be present whereby the positive- and negative-ion clouds would create, respectively, a gravity potential well and a gravity potential hill in their vicinity. As new positive charges are continuously added to the cloud, they replace charges that leave the cloud through attraction to the disc’s negative pole. As a result, the cloud will maintain a moderately deep gravity well at its bow through a kind of dynamic equilibrium. The same will hold for the disc’s rearward negative charges. Despite the mobility of the individual negative ions, the negative-ion cloud as a whole will persist and create a net gravity hill. Consequently, the gravity potential gradient established across the disc’s body between this hill and the well propells the disc forward in the direction of its positive-ion cloud.
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          Figure 2.3. A side view of one of Thomas Townsend Brown’s flying discs, as normally energized, showing the location of its ion-space charges and induced gravity field gradient. (P. LaViolette, © 1994)
        

        By accumulating charges in the air in the form of fore and aft ion clouds, large quantities of charge may build up, comparable to the quantity of charge on the plates of a high-K dielectric capacitor. But because these charges are freshly created, there is little time for them to polarize the ambient air. Furthermore, due to the disc’s forward motion, the air dielectric around the disc is continuously replaced by new, unpolarized air, and this also contributes to maintaining the air dielectric in a relatively unpolarized state. Consequently, the electric and gravity potential fields are able to extend between the oppositely charged fore and aft clouds unopposed by any electric dipole moment in the intervening air. Hence a substantial gravity field gradient could span the disc and exert a maximal forward thrust.

        As the disc moves forward, its associated positive- and negative-ion clouds also move forward, transporting their generated electrostatic and gravity field gradients along with them. Consequently, each disc rides its advancing wave much like a surfer riding an ocean wave. Dr. Mason Rose, one of Townsend’s colleagues, describes the disc’s gravitic principle of operation:

        The saucers made by Brown have no propellers, no jets, no moving parts at all. They create a modification of the gravitational field around themselves, which is analogous to putting them on the incline of a hill. They act like a surfboard on a wave. . . . The electro-gravitational saucer creates its own “hill,” which is a local distortion of the gravitational field, then it takes this “hill” with it in any chosen direction and at any rate.4

        A full-scale version of Brown’s vehicle was thought to be able to accelerate to thousands of miles per hour, change direction, or stop merely by altering the intensity, polarity, and direction of its electric charge. Because the wavelike distortion of the local gravitational field would pull with an equal force on all particles of matter, the ship, its occupants, and its load would all respond equally to these maneuvers. The occupants would feel no stress at all, no matter how sharp the turn or how great the acceleration. A turbo-jet airplane, by comparison, must produce a twentyfold increase in thrust just to attain a twofold gain in speed. Whereas jets and rockets attempt to combat the force of gravity through the application of opposed brute force, electrogravitics instead attempts to directly control gravity so that this longtime adversary is made to work for the craft rather than against it.

        Partly with the help of his friend Kitselman, who was then teaching calculus in Pearl Harbor, Brown’s discs came to the attention of Admiral Arthur Radford, commander in chief of the U.S. Pacific Fleet at the Pearl Harbor Navy Yard. In 1950, Brown was hired as a consulting physicist to stage a demonstration. Nothing immediately came of this. However, two years later, on March 21, 1952, Brown was visited at his Los Angeles laboratory by Vic Bertrandias, a well-connected Air Force major general. He dropped in unexpectedly, just when Brown was about to demonstrate his flying discs to a group of colleagues. Once there, Bertrandias demanded that he be included in the demonstration. Having formerly served as vice president of Douglas Aircraft, he was well informed on the state of the art in aviation technology and knew that Brown’s discs could have important military applications. Shaken by what he saw, Bertrandias urgently telephoned Lieutenant General H. A. Craig the following morning to voice his concerns. An excerpt from a declassified transcript of their conversation reads as follows:

        Bertrandias: the thing frightened me—for the fact that it is being held or conducted by a private group. I was in there from about 1:30 until 5:00 in the afternoon and I saw these two models that fly and the thing has such a terrific impact that I thought we ought to find out something about it—who the people are and whether the thing is legitimate . . . if it ever gets away, I say it is in the stage in which the atomic development was in the early days.

        Craig: I see.

        Bertrandias: It was quite frightening. I made the inquiry whether the Air Force or the Navy knew anything about it and I was told—no. But I tell you, after hearing it and all the other things that I had heard, I was quite concerned about it. . . . I am of the opinion that if all I heard the other day—if it ever comes true, and somebody occupies space with that instrument, it is a bad deal for somebody.

        Craig: Well, we will look into it, Vic.

        Craig subsequently initiated a background check on the Townsend Brown Foundation.

        Bertrandias was also a close friend of General Albert Boyd, director of Air Force Systems Command at Wright Air Development Center. It was under Boyd that Air Force Systems Command carried out most of its early, super-secret research projects on antigravity propulsion.5 Brown’s work may have been encroaching into an area in which the Air Force had established a substantial lead.

        Perhaps Brown sensed Bertrandias’s fearful reaction and was concerned that he might initiate formal military classification of Brown’s electrogravitic work, for just two weeks after Bertrandias’s visit, Brown and his two associates, Mason Rose and Bradford Shank, held a press conference to publicize the fantastic possibilities of this electrogravitic propulsion technology. In this way, they got the word out before things got too hushed up. Reporters from the Los Angeles Times were invited to view Brown’s flying discs in operation and had a chance to read a paper prepared by Rose that explained the Biefeld-Brown antigravity effect and how it could be used to propel a full-scale antigravity spacecraft. The next day the Times carried a story about Brown’s discs and how flying saucers (also popularly known as UFOs, short for “unidentified or unconventional flying objects”) might function on a similar principle.6
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