Chapter 11
A Heuristic for the Creation of Radiant Energy
Sometimes the beginning is a good place to start.

If you have read Chapter 9 (and are still reading this book) then you will realize how difficult it is going to be to completely reverse engineer this technology when we don’t even know what all the contacts in the various commutators did.

Rather than attempting to reverse engineer a complex system from the top down a concurrent approach might be to go back to the beginning and see if the early “kernel” can be found by drawing on some of what has been observed in the successful Free-Energy Engines. Perhaps by working back and forth between the starting technology and the final technology the chances of discovering something new might increase. No doubt the Pulse Motors and the Free-Energy Engines are complex pieces of equipment in the form we see them in the GD photos, but it’s highly unlikely that they started out that way. 

According to Joe Gordon, E.V. Gray’s lawyer and last partner in the later years, Gray confided in him on one occasion and disclosed that he had gotten this technology from a Russian immigrant named Dr. Andre Poppoff. Gray recounted this experience only once. Mr. Gordon thought it odd that such an important event would only be brought up that one time.

 The lawyer Joe Gordon in 1986 in  Grand Prairie, TX. From ZETEX Promotion Video 
According to Dr. James Gray, E.V. Gray’s 2nd oldest son, his father and Marvin Cole started doing motor designs in the family living room in 1957.

Circumstantial Questions:

Just what did Dr. Poppoff give or sell to Gray to motivate him to want to build a new kind of motor? Gray was not an electronic hobbyist; however he was handy with auto-body tools and he could figure out 12 volt automotive circuits. James claimed that his father never showed any interest in any form of science, mechanics, or fringe technology prior to 1957 and then only suddenly in 1969. Let us speculate about the circumstances that were taking place at the very beginning of this extraordinary saga.

- What Gray acquired from Mr. Poppoff was probably not a set of plans. Gray never did learn Ohms law and we can assume that at the time he didn’t know enough about electronics to build a circuit from a schematic. A set of incomprehensible electrical circuits would probably not have impressed or aroused any further interest in Gray, despite what the sales pitch was.

- It certainly wasn’t a full functioning Pulse Motor because;
	
a. It would have been very expensive and who ever funded its  construction would be seeking fair value for development costs.

b. If such a near complete system had been constructed then the market would be far more lucrative by seeking out industrial fabricators, not auto-body fender shop owners.

- It certainly wasn’t something that was considered important enough to warrant a patent or considered valuable enough to copyright or else Dr. Poppoff wouldn’t be disclosing, or selling it for a small sum, to a stranger.

- It probably was something novel, perhaps a toy like, hands-on kind of device that might have caught Gray’s attention.

- If it was a working device for sale then it probably didn’t cost over $200 (or so). This is in 1957 so that $200 would be more like $1,000 today. Gray was known to spend this kind of money in an evening’s gambling pleasure. So, digging through the till to purchase this fascinating toy would not be out of the question.

We don’t know how the ball really got rolling because the Gray family was never aware of these early events nor was the purchased hardware ever brought home. As it was many of Mr. Gray’s extracurricular activities were kept personal. The Dr. Poppoff connection wasn’t disclosed until 1988 and that was in a private conversation.

 Gray in 1986 hocking his “Concept Technology”. The demo device he is holding is thought to be one of the original “popping coil” devices built to explore properties of the novel process that resulted in the huge observed magnetic(?)  repulsive forces. 
One speculation that fits the thin circumstances is that Dr. Poppoff gave or more likely sold Gray a simple set up that would blast small coils of copper wire into the air with an intriguing amount of force. Say with enough pop to easily hit the ceiling when indoors. Perhaps there was a story that went with this equipment like how Dr. Poppoff worked with Dr. Tesla while in New York, or claims to that effect. For a small fee Gray could be the proud owner of some equipment that demonstrated some mysterious energy. Who knows? Was Dr. Poppoff for real or was he making novel toys in his garage and selling them door to door in the light industrial parts of towns to shop owners who might have a bend for this sort of thing? Maybe Dr. Poppoff was a legitimate professional and a customer who was in need of auto-body repair work. Maybe this whole story was fabricated by Gray for Mr. Joe Gordon’s benefit? 

Whatever the case was E.V. Gray got this visionary idea of making a new kind of industrial motor using opposing electromagnets. Somehow he saw a potential market and $$ for a motor that operated on these principles. Gray then took his new toy and/or ideas to his friend Marvin Cole and had him sketch out various designs in the family living room. Gray even paid Marvin to devote extra time to this project. Thus the curious adventure of E.V. Gray and his Free-Energy Engines started.

But, let’s go back and speculated some more on this toy that Gray might have bought. How this model toy really came into existence we will probably never know, or if it existed at all. But it (or something else) must have done something very interesting or unexpected to capture Gray’s attention. If it’s only claim to fame was that it could develop an unusually strong force with opposing electromagnets then there is a good chance that this device might have been demonstrating some kind of a non-classical process (not full OU) from the very beginning.  The realization of the true OU process came years later when detailed energy measurements were being taken to evaluate the nearly completed Pulse Motor’s efficiency. But along the way there were ancillary devices that were used to demonstrate the proof of principle to skeptical technical investors to get the huge sums needed to fabricate the full size Pulse Motors in the first place. Perhaps this toy Popping Coil demo device was just as impressive to the potential investors as it had been to Gray years earlier.

 The Company Name and Logo that E.V. Gray was using in 1986 
If this speculation is correct then the Early Pulse Motors contained some portion of a non-classical process that was used for their operation unknown to Gray, Cole, or Poppoff for years.

This means that someone in the mid 50’s developed a toy Popping Coil device that probably unknowingly utilized a non-classical Free-Energy Process and they never knew it. The realization that something unusual was going on didn’t become fully realized until 1964.  Perhaps we should start with a closer look at this Popping Coil idea and see if we can learn from it, or better yet reproduce it – rather than attempting to solve all the complexities of the complete Free-Energy Engines all at once.

When Gray was making his big comeback in 1980 he started up business again by taking a lot of old equipment out of storage and having hired classical technicians repair and make improvements on it. All of these workers had no idea as to what the history of this equipment was and could only do their daily tasks based upon Gray’s vague directions. This collection of equipment included six early Pulse Motor prototypes, a number of Popping Coil demonstration devices, and a collection of other related components.

 Nelson Schlaft “Rocky” 2007   Photo by Author 
Nelson Schlaft was charged with getting these coils and motors to work. He did this, with absolutely no knowledge of the previous Free-energy aspects of this equipment. As a result he simply had the next door machine shop rewind the various electromagnets with larger wire. This unfortunately destroyed any further (or partial) Free-Energy process from ever taking place in this equipment. 

But, a closer review of the ZETEX promotion frame captured photos from 1986 videos offers some hope that not all of the popping coils were reworked. There appears to be a mixture of conditions.

a. Setups that appear to not have been modified. 

b. Setups that appear to have been rewound but used the original coil forms.

c. Setups that appear new.

The clues that support these conjectures are;

1. More than 2 wires per coil.

2. Intervening non-conductive plastic discs.

3. Different size fixed and moving coils

4. Odd aspect ratios of coil design not employed in the art.

 Mark Gray (age 26) in 1986 demonstrating one of Gray’s “Concept Technology” devices.  Note the huge “Trigger Cart” power supply on the right that is going to dump 3000 Joules into those small coils 
5. Odd placement of coils.

6. Metallic top plates

From a historical analysis of the later Gray technology there are certain aspects that could have been part of these early Popping Coils.

- An arc that was struck, stretched, and then quenched between opposing electromagnets.

- A discharging HV capacitor was used as the primary power source.

- The opposing coils were something more complex than simple inductors.

- The arc appears to have been forced to travel across the surface of a suitable dielectric.

- The combination of these (and other) factors resulted in much more force being available for the moving coil.

Let us dig deeper and review the observed popping coils and take our best guess as to what the original design might have been.

History of the source photos:

Most all of the information comes from two promotion videos made in 1986 by E.V.Gray. Both of them were contracted professionally and produced by local TV stations. The first one was videoed in Counsel, ID; the second one was done in Grand Prairie, TX. Both presentations are attempting to sell Gray’s “Concept Technology”.  Additional information comes from Mark Gray (E.V. Gray’s 4th son) who worked for his father at this time. (1978 – 1987).

The premise of his featured product was the generation of huge forces that could be developed between electromagnets that used the industrial plastic Delrin (made by DuPont) for the core material rather than iron laminations. Gray really thought he had something going, however the military reviewers were not impressed. The fact was that Gray was charging some huge capacitors to generate those forces (like 1200 uF at 5KV). When the simple math was done it was obvious that he was only running at about 3% efficiency.

The unfortunate thing is that Gray couldn’t do the math and was beating his head against a wall in attempting to sell these devices that had worked like magic in years past. Yes, something vital had been lost and Gray probably didn’t know what it was. Hiring off the street technicians to “make it work” might have been cheap and allowed him to keep his “secrets” confidential but the eventual outcome was very damaging.

 A fuzzy frame capture showing the capacitor bank that Gray had to use to get those coils to pop like they did in 1957. There are two rows of those large cans for a total of 1200 uF charged to 5000 Volts (15K Joules) 
Let’s assume that these kinds of devices did work in the past and worked very well, so well that individuals laid down unsecured investment funds to get an up front piece of the future action. This was at a time when there was no patent protection available. True venture capitalists don’t even consider subscribing funds to new technologies that are unprotected; the risk of loss is just too great. This implies that the original sources of funding was not from professional investors but rather a small group of technical people, with some money, who could see real potential in what ever was being demonstrated.

In viewing both videos it seems that Gray was a true believer in the power of this system. From all accounts he had the deepest awe for what ever he thought he had. The fact that he specifically mentioned Delrin as a component might be important. 

The idea of propelling objects with opposing magnetic fields is not new. These kinds of machines are today generally called “Mass Drivers”. Most often the intent is to propel an object that is not directly connected to any source of energy. Typically the projectile and the driving electromagnets are designed to induce eddy currents in the moving conductive element to provide the repulsing field. It appears that what Gray was attempting to do (or rather what was done in the past) didn’t follow the art. There is a good chance that what he was attempting to do was what he thought Marvin Cole had done with this same equipment years ago; with almost no understanding of the underlying physics involved.


Additional frames from the ZETEX 1986 promotion Videos
In the promotion videos Gray demonstrates 9 different devices from small to large. Five of them were mounted on a cart and four of them were free standing. All of them received their power from the “Trigger Cart” a 50KVA 5KV DC variable power supply. Underneath the cart that supported the smaller coils was a bank of custom capacitors that totaled 1200 uF while the Trigger Cart had an additional 500 uF on board.

At the time of the production of the promotion videos (1986) Gray was deluding himself into thinking he still had “The technology of Buck Rogers”. He didn’t have squat, all he had was the bones of some fantastic apparatus that his past hired technicians had unknowingly hung up and gutted out years ago (1980).

All we have are the bones to look at. Well, paleontologists can extract a lot of information from a few dinosaur bones. Let’s attempt a similar process and see what shakes out.

This is the authors’ arbitrary assessment of how the videoed devices fall into three groups.

Setups that were probably not rewound but just rewired using original windings and coil forms.
    
 Apparatus A  Apparatus B  Apparatus X
 
Setups that were rewound on original, or portions of original, coil forms.
       
 Apparatus C  Apparatus D  Apparatus E  Apparatus F 
 
Setups that were probably built during 1980 or shortly thereafter.
      

We may as well forget about the apparatus that appears to have been built in 1980 and focus on the equipment that his the highest possibility of being original.

Apparatus A:



This first setup shows the presences of a substantial thickness of non-conductive material inserted between the two opposing coils. This is most curious. This adds detrimental separation between the generated magnetic fields that will reduce their performance. If a purely magnetic process were being pursed then this configuration would be different. This layout suggests that something else was going on or was being explored. Most likely the center white disc was removable thus allowing the testing of other dielectric materials. The small fuzzy photo above is of the same drive coils with the dielectric disc removed and a different weight installed.

If enough current is applied to this setup the moving coil will easily hit the top of its restraint rod. It is unknown for sure if this was rewound or not. All the other coils that had been rewound were sealed with a tan colored tape. This is the only one that was done in red, which suggests it was not modified. After all if it worked as well as it was suppose to (or could), then why pay the machine shop to re-do it? It appears that most of the smaller coils in Gray’s collection were spared the indignation of being rewound with #14 AWG magnet wire.

The different shades of white suggest that different kinds of die-electric were used for the moving coil form and the intervening dielectric disc. The materials for the base and the payload cylinder may have been different as well. Mr. Gray claimed he was using Delrin for the cores of these apparatus, but it is doubtful if he really knew what was being used. He took them the way they came out of storage. Once should consider PVC and Nylon as alternate possibilities.

It appears that the moving coil has about 1/3 the volume of copper that the fixed coil might have. Contrast this aspect ratio to the other setups believed to have been made in 1986 as opposed to 1958 were the moving and fixed coils are both the same size and shape. The 1986 approach was more in line with a purely magnetic classical repulsion process.

Apparatus B:

    

This setup shows that more than 2 wires are being employed in both the moving and fixed coils. This means these are not simple coils but a more complex inductive network, most likely a transformer or auto transformer with no magnetic core.

The moving coil on the right shows two distinct separations in the coil form. The lower slot seems to be about 25% of the total volume available. This would suggest that this would be the location of the primary if this were configured as a step-up transformer.

Here the fixed coil (actually the inductive network) is about twice the size of the moving coil. If there is a similar separation for the primary it can’t be seen.

The rather large black dielectric intervening disc is consistent with the layout of Apparatus A. The guide rod appears to be about ¼”.

The feed in wires for the moving coil are bored into the payload. Both the moving coil and the payload weight appeared to be glued or plastic welded together.

The disc that forms the bottom of the coil form for the moving coil is not the same color as its partner, it is more gray than white. Why the need for different materials at this location?




This model looks like a later generation design. The payload is about three times the size of the Apparatus A. The dielectric disc is 25% larger. The moving coil is now wired with 3-4 conductors suggesting a transformer network has been install there. The fixed coil is still a little larger than the moving coil in this design. Both coils are about 25% larger than Apparatus A. Notice (if this document is in color) that the dielectric disc is black while the disc in Apparatus A was white. It is assumed that different dielectrics were being tested. Generally, black dielectrics have been impregnated with carbon and thus their surface resistance is greatly reduced. The final dielectric used in the EMA4 was white, so the author avoids black formulations.

Apparatus C:
 

The claim to fame for this setup was the speed at which it traveled. Wild speculations about being as fast as a bullet were circulated at the time because it moved fast enough as not to be seen. A frame by frame review of the video sequence shows that it makes it movement in one frame which is 1/30 of a second. The travel is a mere 24” so this device with a huge charge dumped into it only manages 60 ft/sec. 10 times slower than a slow pistol round. This is an example of some of the outrageous claims that got out of hand at a time when measurements were not taken.

The design of this device is more along the lines of a classical Mass Driver using the “Brook’s Coils” form factor. There are a number of features about this device that are unclear. The Brass appearing cylinder, is that payload test weight or and extension of the windings? Notice that the power leads appear to enter in at the top yet there is a lighter colored band that is evident for about 1/3 the length of the moving coil is on the bottom. Could it be that the experimental objective was to see how things would work with the transformer network on top?

Again it appears that more than two wires enter the moving coil. This is hard to say for sure given the quality of this frame capture.

Apparatus D:

This is an interesting setup. Its purpose in life is to demonstrate how the projectile can take off without wires being connected to the moving coil. This was accomplished by means of a sliding contact seen as a smaller black cylinder to the right of the main unit. A frame by frame review of this unit in operation shows an arc trail a foot long between the projectile and its contact.

It would be interesting to see just how this was wired since two sliding contacts would be needed. This author suspects that the guide rod acted as one of the conductors.

Nelson Schlaft recalls how difficult it was to reset this device to get it to line up with the power contact. It took several minutes with the top removed and a broom stick on a ladder to get the job done. The separation cleavage is about half way up from the white base on the larger black cylinder.

Really, this demo didn’t show a lot. In most mass driver devices the force imparted to the projectile is accomplished with in one and at most two diameters of the fixed coil. After that it’s all the stored inertial energy in the moving mass. The travel distance is about four feet, which is not too much of a challenge with simple equipment.


The big question here is was this one of Marvin Cole’s original experimental popping coils or is this some configuration constructed by Gray in the early 80’s to deal with the embarrassing question about why all his other setups had to have wires connected to the moving coil, thus making long range travel impossible. This was Gray’s answer.  Actually this whole popping coil business was silly from the beginning because the travel distances were limited to just a few feet. Nelson Schlaft, who claims to have built some of these devices (the ones that were constructed in 1980) claims that Gray would not even allow a simple test to shoot a projectile across the parking lot and see just how well these units actually did work.

It appears that the popping coils at this stage in their existence were kept alive for the sole purpose of making props for the bogus Zetex Promotion video series. We have to look beyond the fake and see if these bones can speak to us.




Apparatus E: 

This unit was designed to be launched from under 14” of water as sort of a proof of principle demonstration.

We shall not bore the reader with a humorous review of the importance of this intended demonstration.

Looking beyond the absurdity at the time this simple setup displays the more original looking form factor of the fixed coil being about 25-35% larger than the moving coil. There doesn’t seem to be an intervening dielectric installed, thus suggesting that it was removed or never existed in the first place.

The presence of the 3” diameter white cylinder of plastic material begs the question why would this extra weight be added if the projectile is going through water anyway? It seems the device would need all the available energy just to break the surface. Perhaps this was just a way to show the degree of insulation waterproofing available.

Apparatus F:
  
    

This is where it would be helpful if Sherlock Holmes had a degree in engineering and was available to take questions.

Two different systems are shown in the photos above. The upper pair of photos is from the Zetex 1986 Promotion Video. The lower series of three photos was taken in 2000 when Norm Wooten and Ken Hawkins recovered the E4 and E5 Pulse Motors. This larger unit was not shown in any of the Zetex Video’s yet was part of Gray’s collection. The construction of these two experimental and/or demonstration units will require a lot of speculation.

It is a good possibility to consider the lower 16” diameter unit to be original. It is unknown how or why the fixed electromagnet has become dissembled. But since it has we can see the size of the dielectric core involved. The 12” upper unit has been rewound and possibility new Nylon coil forms built for it.

If the stacking sequence of the various discs was maintained then we can’t help but notice the large aluminum looking top plate. What in the world is that for? Aluminum may not be magnetic like iron but it is conductive and a changing magnetic field will induce a current in it like a shorter turn on a transformer. The current circulating in that closed loop will generate its own field that will oppose the changing field that generated the current in the first place. Thus reducing and reshaping the overall magnetic field – generally making it weaker and adding load to the power supply. Generally, in hobby Mass driver design, conductive parts are a no-no because of the degraded performance they lead to.

In the 16” demo device we not only have a thick aluminum looking plate on the top but one on the bottom as well. Here is this author’s speculation as to what might be going on here. The size of the 16” unit indicates that it was developed further along in time than the smaller devices that were started with. This unit does not create its own RE particles like the earlier ones could have. This unit was designed to explore the effects of Mass Driver coils that are fed a high flux of super conductive RE particles from a separate special power supply. It is probably a safe bet to assume that the location and size of the aluminum looking discs served a purpose that was determine over several trials.

Another possibility is that the large aluminum disc acts as a shorted single turn. This is a method used to delay the field build up and collapse. Therefore it could have been a method to slow down the acceleration speed of the moving coil to maintain the proper burn velocity. Thick Pulse Motor cases have been observed with an unknown purpose. Perhaps these large cases were intended to modify the fields produced.

Apparatus X:

This author has no idea what this is. It was shown briefly in the 1986 Zetex Promotion Video. It appears to be a 3-dimensional construction of some sort. Gray was making vague statements about how this technology could go faster than the speed of light. Of course he had no idea as to how that was accomplished. But since the concept was in his vocabulary it probably had it roots in something that Marvin Cole said just before he left town.

This might have been the device that scared Marvin off, at least it’s exotic looking enough to do so. If the size of the base is 12” across then the bottom tan cylinder is about 8” in diameter. If all that is copper wire then some time and $$ was invested in fabricating this contraption. If Marvin Cole made it then there was a purpose to its design.

We could spend several pages conjecturing about this object. It is presented here to show that the E.V. Gray technology went a lot further than what is realized, even by E.V. Gray.


Commentary and Engineering Speculations:

If Gray received a powerful popping coil apparatus from Dr. Poppoff then how could it have been built with what has been conjectured so far?

- From technical documents made in 1973 it is pretty well established that the opposing coils were wired so that an arc was created and stretched until it was quenched. It was thought that this would conserve energy.

- From the authors speculation’s it is suggested that this arc has to be stretched across or through a proper dielectric in order for the non-classical process to manifest.

- The speed of the stretching is important. It certainly can’t be to slow since the later Free-Energy Engines couldn’t operate until they were spun at a minimum rpm. It is reasonable to assume that stretching too fast is also detrimental. Therefore there is a window of operation that one has to know about. From calculations this appears to be a minimum of 137” per second.  The high speed setup (Apparatus C) was traveling at about 720” per second. But this was with classical repulsion. The appearance of weights on these setups implies that the payload has to be balanced to the size of the coil so that the launch velocity will fall within the proper range. (Too be determined)

- If the RE particles are generated in the positive ion matrix of the arc plasma then there is a proper duration for the burn time. This is where the design of the coils/power supply comes into play. One needs to design a system that will generate a high enough voltage to strike the initial arc then drop that voltage down to a lower current so that burn times on the order of 8 mS can be achieved. Then the storage capacitor has to be large enough to maintain the current demands.


The object of the original popping coil device was to develop additional force. This was not additional magnetic force. The over the top force is described by Richard Hackenberger to be and electrostatic force. Or that is the best we he could describe it. It probably has something to do with the RE particles hitting the moving coil and imparting additional inertia that way. Or the RE particles hit the dielectric then disassociate to produce a huge electrostatic field. Some unknown process tool place here that generated at least 100% or more additional force – or else this effect would never have been noticed.

This is not an OU process. Typical high quality hobby Mass Drivers are considered top of the line if they can transfer 8% of the energy stored in the capacitor to the kinetic motion of the projectile. If this novel device could transfer just 16% (or more) of that energy then small coils would easily hit the ceiling. 

This system is still not OU, but that is not what we are looking for at the moment. We are looking for the speculated anomalous RE particles. If this kind of simple apparatus could generate just a few of these charge clusters then our proposed RE detector might be able to sense them.

Studying the above devices might give us a few clues as to how this was done.

If the first popping coil setup blasted coils to the ceiling then there probably weren’t any long attached wires to the moving coil. The addition of traveling leads was probably the following step in increasing the power level. Marvin was planning to keep both electromagnets within the motor case. The value of the popping coil system on the bench (besides demonstrations) was that the amount of available or created energy could easily be determined by how high the projectile went and how much it weighed. This was certainly a quick and cheap form of instrumentation.

       These two photos hold some important clues. First off the overall aspect ration of the original coil can be determined by graphically (using AutoCAD) evaluating the size of the center cylinder and the outer diameter.  But, there is one other helpful item. Notice the single strand of remaining magnet wire protruding from the white Nylon coil form. The photo on the right gives a little clearer view. Notice how this wire appears to enter through a hole in the spool flange then emerges on the edge to connect to one of the remaining terminals. It has already been observed that these electromagnets are inductor networks. In this case a simple step-up transformer. This wire protrusion shows where there was a transition between windings. This is assumed to be where the primary ended and the secondary started. By again using graphic methods it was determined that the hole is 40% the distance between the edge and the surface of the center column. The next challenge is to determine what size wire was used for each winding. 
So how was energy applied to the moving coil and how were the one or two arcs managed to be able to be drug across the proposed dielectric?


Here is a conceptual drawing based upon the form factors demonstrated in Apparatus A. This is speculated to be the sort of apparatus that Gray bought, or was given in trade, from Dr. Poppoff. There are a number of assumed and derived features, any one of which could cause the unit to not function they way it did for Gray. But, it is a place to start.

There is no guide rod in this proposal. It is suspected that the guide rods were a convenience for Gray. The original model is thought to have been intended to hit the ceiling. In this approach a ¼” rod in the center of the setup acts as one electrode. The second electrode is a few turns of bare magnet wire coiled around the outside of the moving coil. These loose turns act as the conductor to a ring of copper foil on the top of the dielectric disc (not shown).  It is assumed that only one arc can be used to produce the RE particles, or else linear forces might be produced in both directions and counteract each other. This concept has yet to be tested. This idea is based upon the EMA4 Free-Energy Engine that seems to only support one arc per pair of electromagnets.
The moving coil is a simple inductor. The use of separately powered windings for the moving coil came along quickly when the Pulse Motor idea was developed. Since the top coil was no longer going to hit the ceiling having it powered probably increased the available torque.

The circle in the lower right hand side of the drawing is a scaled sketch of the 16” fixed coil that was discussed in the box above. The distance to the small circle is the assumed transition location between the primary and the secondary. For the sake of construction #19 AWG magnet wire was selected for the primary and #24 for the secondary (because that was what was on hand). Filling this space with sketched turns eventually establishes a tentative winding ratio of 1:3.7. This is a reasonable range. It is assumed that the input voltage will be around 3000 Volts. With this ratio the voltage increase will be at a minimum of 11,000 Volts to strike the initial arc. 

The moving coil, will initially strongly oppose the induced current since it is wired in series. However, as the coils separate the coupling between the coils will quickly diminish and the moving coil will act more as a fixed series inductor which will have less inductance than when the coils were closer on the launch pad thus allowing more current to flow through the secondary loop.  This process may improve current regulation during the arc burn process. Once these coils are built the actual coil inductance can be measured and SPICE IV simulations run.

Silver electrode surfaces are employed since this feature was disclosed in the construction of the CSET as reported by John Bedini. The moving electrode is adjustable to determine the initial strike distance.

Vent channels are provided in the bottom of the dielectric disc since air is assumed to be vital to the desired reaction. As the electrode withdraws fresh air will be drawn into the vacated channel. In an ideal apparatus the air supply might be slightly pressurized. The 1” thickness of the dielectric disc is in line with the apparent distance that the EMA4 stretched its arc, which was about 1.33”. 

One parameter that has not been discussed is the RF burst that takes place after the arc is quenched. This is the result of stored magnetic energy in the coils resonating with the parasitic shunt capacitance. This frequency will vary between 25 and 250 KHz. The voltage potential generated is on the order of 2+KV, which is a substantial field. This RF field baths what ever fragments are left of the arc plasma and the dielectric. It is said that this same phenomenon is vital to the John Bedini technology, but it hasn’t been explained why. Anyway it is a natural response of this kind of circuit and it needs to be paid attention to. It has been observed that dielectrics exposed to electrostatic RF fields generate even greater DC electrostatic fields. See Patrick Flanagan’s patent 4,391,773 “Method of purifying air and negative field generator”. Chapter 6 discusses how this kind of electrostatic energy may have been harvested.
To get this additional electrostatic punch the arc has to be quenched before all the energy in the system is dissipated. In the EMA4 Free-Energy Engine this appears to have been done by one of those many contacts in the control commutator. In this simple system a method to do this has not been established yet.

This apparatus is straight forward and simple to construct. It remains to be seen if this approach will yield any observable performance deviations from classical expectations.





Here is a classical conceptual wiring diagram to show how “Mass Drivers” are connected. In the top example the coils are in series, this is to insure that the currents are in phase. Many systems use parallel coils as a means to reduce current limiting inductance. This can be done if the coils are well matched. 

Actually, Mass Driver designers are not interested in systems that require power for the moving coil. The point of a Mass Driver is to obtain high velocities. This is obtained with ultra low inductance and huge capacitors. Don’t expect to see these kinds of circuits in modern hobby Mass Driver designs. These drawings are presented to help explain the evolution of what the Poppoff circuit might have been like. What has been observed in recreating these kinds of circuits on the bench is the high rate of acceleration obtained once enough force has been generated to overcome the forces of gravity. It is suspected that the original inventor realized (or stumbled onto) the need of a slow lift off rate. The result was a different design. We don’t know what that design was, but we know it took at least 3 wires. The following is one proposal.


This is one approach to provide the features that have been possibly observed in the later E.V. Gray technology as they might have evolved from a simple apparatus. There is a lot of room for experimentation with this circuit, depending upon your level of instrumentation available. This may appear to be a simple setup, but it will take a non-funded researcher a long time to completely wring out all the parameter adjustments that are present here.

More Complex Approaches – Dynamic Stretched Arcs

One way to control the speed of stretching is to drive an electrode at a constant velocity. This can be achieved in an apparatus configure like the EMA4 Free-Energy Engine. With the availability of hobby microcontrollers it is possible to manage a number of difficult variables. In the system described below a DC motor is used to provide the variable velocity of a rotating electrode. The speed is accurately determined by a device called a Resolver. This is an analog rotary position transducer with repeatability within .1%. The realized accuracy is determined by the speed of the A/D converters utilized.

Once the speed and position is digitally determined then accurate firing signals can be generated to fire an arc between the fixed and moving electrode. A lot of data needs to be collected to establish the nature of a stretched arc across the surface of a dielectric. The employment of the proposed RE Detector (Chapter 10) will be tested to see if any of the anomalous RE particles shows up.




To better achieve the actual conditions of the EMA4 stretched arc a reproduction of a cross section of the Free-Energy Engine was chosen. The important dimension is the surface of the dielectric interpole blocks. Fortunately a short section of 12” PVC water pipe is pretty close to the size of the original. PVC is probably not the dielectric of choice, but it is a place to start to work out the engineering observations of the stretched arc. Different dielectric surfaces can then be introduced via machined slots, while maintaining the overall structural integrity. 



These are sample shop drawings for the construction of Test Bed 01. This is a 12” machine that can go to 2500 RPM. It uses a 3 pole resolver as a position transducer. The central shaft is non-conductive. The entire frame is constructed from ¾” Polycarbonate for strength and High Voltage isolation. There is a high current (300+ Amps) slip ring provided in the center of the test chamber to provide a low resistance conduction path back to the storage capacitor. Various power supply circuit designs will be mounted on the top.

  

 Cutting the ¾” Polycarbonate Sheet with tile saw  Trimming the 12” PVC water pipe (Test Chamber) to size

 

 Turning the Brass Slip Ring  Modifying Brush holder from diesel truck tractor starter


Proposed Pulse Power Supply
  

 Test Bed 01 Under Construction


  
 Pulse Power Supply Under Construction  Overall Elevation

  
 Shaping the Cole “Minor” Electromagnet Core  Partially finished “Minor” core
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