Chapter5
Consideration of Stretched Arcs and Popping Coils

The Importance of the Full Length Electromagnet Mounting Base Plates 
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(First of  series)

A CALIFORNIA INVENTOR has found a way to
create limitless electric power without using up fuel —
potentially the greatest discovery in the history of
mankind.
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     Closer outside view of the 9 electromagnetic Base Plates        View of the Base Plates with the End Cap removed
To understand why the length of the electromagnet base plates is such a big deal we must take a side trip and explore a previously discovered feature of this technology that may not be known to all E.V. Gray researchers and under appreciated by others.
The Discovery of the Novel “Stretched Arc”
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Marvin Cole (E.V.Gray) EMA4-E2 prototype Pulse Motor front end views Jan. 17, 1974

These interesting historical photos from the GD collection just might provide an important clue as to the non-disclosed foundations of the Marvin Cole “Fueless Engine” free energy technology.

Take a close look at the rectangular object near the center of the photo on the right that cuts into the blue support arm. This is a view port that had been machined into the motors’ 2” thick front aluminum face plate. It offers a partial view of the air gap between the rotor and a short section of the stator. One of the three rotor pole sets can be seen in the photo on the right.
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As a side note, this view port did not exist when this same motor was first photographed in 1972. The round black cowlings seen at left had to be removed to make observations. It is assumed that the original inventor Marvin Cole didn’t need to look at the internal arcs after spending years working with this equipment and its novel processes.
The Question:

What was it that Richard Hackenberger wanted/needed to observe inside the motor, at that particular location, that would justify the expense of installing such an observation window? It certainly wasn’t to see what position the Rotor
Assembly was in since this information could be easily determined by looking at the end shaft with a number of precession instruments.
                 EMA4-E1 circa 1973
The Tentative Answer:

He was observing controlled triggered arcs that were struck between the stator and the rotor.  Moreover these arcs were then stretched across the interpole blocks of white plastic (assumed to be a Delrin formulation) to excite some kind of electrostatic phenomena. 
 The view port is centered on one “minor” stator pole and its adjacent interpole dielectric.
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The EMA4-E2 Stator Assembly, front view, circa June-1974. The GD Collection
This photo shows details of the stator construction. It is proposed that an arc was struck between two “minor” poles and then allowed to be stretched 13-1/3° before being actively extinguished or quenched.
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The Hackenberger Documents (GD collection):

This stretched arc concept is a fine idea, but how did this novel process actually lead to a usable energy gain? To achieve some possible insight into this issue it is worth reviewing comments made by Richard Hackenberger in a collection of “Investor Reports” written between 1974 and 1976. These documents are by no means a complete technical description of the process involved but they do add a few useful clues as to what he thought might have been going on inside the motor. The following commentary is a collection of excerpts from these documents combined with the author’s technical interpretations’                

                                                   and some historical speculations.
Clue #1: A general statement about the operation of the motor:

“In the EMA concept, both the electromagnetic and the electrostatic power available is utilized in the conversion from electrical to kinetic energy”

The electrostatic component of this technology has been not been well addressed or understood by E.V.Gray researchers. At the first look at patent #3-890-53448 it is hard to see how any sort of electrostatic process could be employed. 

[image: image6.wmf]MINOR POLES

ARC STRUCK BETWEEN

STRETCH ARC

THE ARC HAS BEEN STRECHED 1.12" IN 8.8 ms

STRECHED ARC IS QUENCHED 13.33° LATER

AT 1,100 RPM = THE MINOR ELECTROMAGNET

IS MOVING  AT 368" PER SECOND


[image: image30.wmf]CAPACITOR(S)

PULSE STORAGE

POPING COIL

ELECTROMAGNET

METHOD

SWITCHING

STATIONARY

ELECTROMAGNET

METHOD

ISOLATION

SUPPLY

DC POWER

SIMPLE "POPPING COIL" SETUP

Here is a 1973 photo from the Internet showing Mr. Gray pointing at the very view port we are considering in this commentary. 

It is well known that Mr. Gray and Mr. Hackenberger were very successful in keeping the secrets of this technology (at least what they knew about it) to themselves. However this little window should have been covered up and locked when outsiders were present.

To the author’s knowledge there is no known motor technology that employs an arc as a means to transfer energy to the rotor. Just observing this window in operation would cause most technical people to consider many construction possibilities.
Clue #2: Disclosure of new physical phenomena that generates torque:

“The EVGRAY EMA motor development introduces new phenomena associated with the use of ionized atmosphere wherein chemical disassociation of the atoms and production of avalanche, electronically derived, kinetic energy is combined with the electrostatic and electromagnetic force fields to develop exceptionally high torque with modest power input requirements.”
Here we have a complex process that involves an arc that is acted upon by electrostatic, electromagnetic, and kinetic forces.  Overall, it appears that a modest amount of classical electrical energy input was somehow converted directly into mechanical torque by means of this extraordinary rotary hardware.
Lets us expand upon Mr. Hackenberger’s short summary from his paragraph above in an attempt to figure out just where this kind of complex action could have taken place:

a.)  “an ionized atmosphere resulting from the chemical disassociation [of air] atoms and the production of avalanche [electrons].”
This is a partial description of some of the many well studied events that take place within an electric arc. It is the author’s proposal that the arc being described here is the one being stretched inside the EMA4 Engine and not the several other ancillary arcs used for switching and control.
b.)  “acted upon…. by kinetic forces”

There certainly are kinetic forces (rotation) being applied here as the proposed stretched arc is lengthened forcibly between one fixed and one moving electrode.

c.) “is combined with the….electromagnetic force field”
The “Minor” electromagnets certainly did apply a mostly axial magnetic field, the intensity of which is controlled by the current passing through the coils. In the arrangement disclosed in the Pulse Engine patent the magnet field is not constant even if the current through the electromagnets were. As the “Minor” electromagnets travel further apart their combined magnetic field is stretched and deformed. It is unlikely that the current provided is constant either. Therefore, between a changing current supply and the rotary motion of the coil cores the stretched arc is definitely exposed to a dynamic and complex magnetic sequence.
d. “is combined with the electrostatic force field….”
This parameter is the one that is not obvious from the disclosed patent cross section illustration. However a detailed photo analysis of the photo of the actual EMA4 stator (above) shows that each pair of “Major” and “Minor” electromagnets are mounted directly to a substantial extruded aluminum bar about 1” thick by 6” wide. There are 9 such individual bars, each of which is heavily insulated from its neighbor and the engine case. The laminated electromagnetic coil cores are electrically connected to this common conductive base by means of machined dove tails found at the bottom of each electromagnetic. Both the “Major” and “Minor” cores are electrically bound to each other and the conductive mounting base.  This means that the two top surfaces of the paired electromagnets are at the same potential. They also form a variable capacitor with their counterpart on the stator. These connection and construction details are not disclosed in the patent.
Now, when the arc is present between the “Minor” Electromagnets the voltage drop across the stator base plate and the rotor base plate is very low due to the low resistance of the arc. But the electrostatic charge that is present on the Delrin inter pole block is a different matter. As avalanche electrons from the arc process are created by the stretched arc across the surface of this dielectric block they could acquire a large negative charge. Or the same block could have acquired a significant positive charge from a previous passing of an arc where all the energetic electrons have combined with the air molecules to leave a plethora of positively charged particles behind that might have temporarily attached themselves to the surface of the block. Whatever goes on in this hardware setup is certainly going to involve an exposure to an electrostatic field, perhaps a strong and dynamic one as well.
All of the factors that Mr. Hackenberger discloses in his short functional statement above are present at this particular site in the engine and nowhere else. Now we get down to the prize at the bottom of the box. After all this stretching and exposure to dynamic electrostatic and electromagnetic fields – apparently something very interesting happens.
“….to develop exceptionally high torque with modest power input requirements.”
Apparently, the amount of energy expended in generating the arc and the associated magnetic field from the “Minor” electromagnets was observed to be much smaller than the harvested torque.

Just how this non-classical torque is generated is the $64 billion dollar question.
Now, a classical electrostatic process might have been employed between the 9 isolated electromagnet base plates to generate some torque. There are patented electrostatic motors that are based upon similar layouts and principles (see Chapter 6), but here the torque harvested appears to be several orders of magnitude greater than what a classical electrostatic motor could develop even with several KV of applied potential.
Obviously something non-classical is taking place at this location and nowhere else in the engine. Mr. Gray and Mr. Hackenberger went to great lengths to hide these facts – and with good reason. They never had any patent protection ever for this process. If anyone caught on, then the cat would be out of the bag and their exclusive knowledge advantage would be lost. There are probably dozens of different methods to perform this same kind process (once you know what it is). Probably for this reason Mr. Gray never intended to release the “secret” of this technology – at least the part he knew. There is good reason to believe that he never did come to fully understand the whole picture.
The idea that some non-classical new form of energy (Cold Electricity or whatever) was being created certainly has merit. But, it was probably generated in the engine itself specifically in the stretched arc and not in the engine’s unit power supplies like what Gray and Hack attempted to convince potential investors with the “Popping Coil” demonstration apparatus. 

The development of the “Electrostatic Generator” is a story in itself. Once the principles of this novel form of energy were established Marvin Cole then developed a non-rotary design that created this novel energy, but probably at a somewhat reduced power level. This appears to be the genesis of the original Black Box Electrostatic Generators. It is the author’s contention that these units were never actively marketed for several reasons. This was probably due to the lack of patent protection and the real possibility that Gray didn’t know all the necessary construction details. Even if he could have built the original units (for $98 each) the realization that allowing even one of these circuits to be released to the public would almost completely destroy the marketing potential for the much more lucrative EMA series Engines. The 2nd generation solid state “Electrostatic Generators” built by Mr. Hackenberger (which were entrusted to Mr. GD for several months) were functional failures, just like the EMA6 engine. However, the original units built by Mr. Cole bordered on pure magic. It seems that these units were probably confiscated and destroyed in 1974. After this date Mr. Gray never built or demonstrated another such device again. But he sure had a dire need for such a demo device throughout the rest of his life to help bolster stock sales in his offshore company. However, he did pop a lot of coils – with the help of a 1600 uF capacitor bank charged to 5 KV. He was never able to demonstrate 1400 watts of incandescent lamps being operated from a 7.2 A-hr motorcycle battery for hours at a time.
Clue #3: Additional process descriptions
“1. -Kinetic energy developed in pole repulsion due to ionization of atmosphere in the motor. An ionized gas may carry two conduction currents; one due to the motion of electrons to the positive electrode, and the other due to the motion of positive ions toward the negative electrode. The effect of the positive ions on the forces acting between the free electrons is such to overcome the electronic forces (the space charge) and hence to allow a much greater current of electron to flow than would occur in a vacuum. In addition, the positive charges set up a high electric field which acts in extracting electrons from the electrode, which adds further to the magnitude of the electron current.”
This description of bi-directional currents is exactly what is disclosed in the construction of the EMA0. Richard goes on to elaborate about his particular concept as to what these kinds of currents actually do. It appears that his model, at this time, was a huge increase in the generated electrostatic field via electrons being sucked out of the electrode. This author questions how Mr. Hackenberger could have come to these atomic particle process conclusions given the equipment and time he had to work with this technology. No doubt that something interesting was going on but his explanation was probably just a tentative model that sounded good and was based upon well known thermionic emission physics. Perhaps he was considering many models at the time. We do know that whatever his concept was it missed the target with the apparent failure of the EMA6.
The important clue here is to consider just where the “electrode” is that he is referring to. In the stretched arc proposal it is the laminations of the core of the two opposed “Minor” electromagnets. If the electrode is where the torque is generated then the only place this would be useful would be on the Rotor Assembly.
It seems odd that this kind of technical information, no matter how general, was allowed to be disclosed at all. Fortunately for us this information was disclosed. At least it gives us something to explore and write papers on.
“2. – Kinetic force of the electro-static field”

He still thinks the anomalous torque is the result of the induced classical electro-static field. Maybe it was? But keep in mind he was attempting to convince investors that all this anomalous energy gain came from well known classical processes, just applied in a novel way. I really doubt he believed this, but he was also attempting to avoid legal problems as well. His papers are an interesting dance around these facts.
“3. – Kinetic forces due to chemical dis-association of O2 atoms and CO, O2 recombination again during the force field.”

This description is a process that is known to take place in the formation of an arc in gaseous conductors (ionized air). These thoughts are Mr. Hackenburger’s best attempt to explain what is going on in the stretched arc. If this were indeed the case then some simple chemistry calculations could determine just how much air would be needed to supply the observed energy output. The author hasn’t done the calculations either, but to operate a 30 HP internal combustion gasoline engine, that also derives it energy from O2 recombination with carbon, a lot more air would be needed than what could have possibly been provided from that little low pressure blower on the engine.
Clue #4: Energy Recovery process

“The Gray system uses battery generated electricity to bolster static electricity to do the work, and then returns the majority of the charge to the battery.”

This statement describes how the poorly understood electrostatic process in the engine provided the anomalous torque but then goes on to mention part of the recovery process of the excitation energy. It appears that way more than the excitation energy was recovered. So much more was harvested that the storage batteries couldn’t hang onto it. The result was the random storage battery explosions.
Full Length Electromagnet Mounting Base Plates – Conclusions and Importance

From the above long discussion above the author has attempted to establish that:

1. Electrical arcs were struck between the cores of the rotor and stator “Minor” electromagnets.

2. The cores of one pair of electromagnets (composed of one “Minor” and one “Major electromagnet) were electrically bonded to an aluminum base plate and to each other.

3. There were proposed electrostatic forces acting on these electrodes that resulted in anomalous torque. This implies that these same electrostatic forces were acting upon the entire base plate.
4. The rotor electromagnet base structure acts as a capacitor plate to its counterpart on the rotor.
Since arcs were struck and stretched then a suitable current path must exist. There are only three control discs available to supply current to 6 each “Minor” electromagnets on the Rotor assembly. The rest of the connections were considered to be made with HV arcs.
Now, there are several ideas as to how current could be switched to and from the Rotor Assembly electromagnets. The most promising concept (before the discovery of the EMA0) was that one supply arc was struck between two opposing front “Minor” electromagnets. A second arc was then struck between the back set of opposing coils. Thus current entered through the front and left the Rotor Assembly through the back without utilizing any of the commutator contacts. It was thought that the commutator was employed for “trigger” switching of a small portion of the current that went through the Rotor Assembly.
With the discovery of the EMA0, much of the above proposed wiring topology will have to be revised. It now appears that much of the engine was wired in a “Delta” configuration; at least the “Major” electromagnets on the Rotor appear that way. Perhaps a Delta wiring solution can be found that will work with base plates that include 2 “Minor” and “2 Major” electromagnets. But for sure the existence of full length electromagnet base plates really limits the number of wiring topologies that can be considered here. This is good because we can now eliminate several very good ideas that are unfortunately just not right. Given how little we know about this technology this kind of observation is a huge boost to promoting our limited understanding.
Even so, this issue can’t be resolved just yet until we take another side trip lecture about what has been observed concerning the construction of the “Major” electromagnets. This information comes from a long study of the “Popping Coil” apparatus and all the related GD photos.
Speculation:

Suppose that the same sort of arc stretch process, as hinted at by Richard Hackenburger in the Marvin Cole motor, is the same method utilized in these other free energy devices - except on a much smaller scale.

Historical Verification:
In the GD archival collection there is a short 2-1/2 page technical article titled “Introduction to Gray’s Adaptation of Electrostatic Power” by E. Chris Gutier dated May 28, 1974. This is the only written discussion about the electrostatic aspects of the E.V. Gray technology. However, the author keeps referring to “electrostatic electricity” as if it is different than classical electricity, but all of the descriptions and examples that are mentioned appear to me to be classical in nature.

The real merit in this report is a specific description of how some energy is recaptured from a current pulse passed between two opposing coils.

“Gray’s adaptation consists in accumulating a working static force (E) in a bank of capacitors. This force (E) would dissipate itself if it were allowed to oscillate exhausted. But the fact that the magnets have jumped, and broken the circuit, the oscillation of static electricity surges back into the capacitors. The energy dissipated is relatively small, say 10%.”
It is pretty clear that the physical movement of the magnets was intended to act upon a switching mechanism of some sort to break the current flow when there was some fixed distance between them. While an arc struck between the electromagnets cores is not specifically mentioned, it is one effective way to achieve the process described.

Engineering Considerations:

The polarity of the recovered energy returned to the storage capacitor would depend upon the exact moment when the arc was quenched. Typically a stretched arc, that is being fed AC, will extinguish at a current zero crossing. Now, if the frequency of oscillation is slow enough (by using large capacitors and electromagnets) and if the speed at which the electromagnets are separating is consistent, then adjustments could be made to establish a certain distance at which the proper zero crossing would take place to insure that the proper polarity of recycled electricity would be stored in the capacitors for the next cycle. This could be done by fine tuning the initial charge on the storage capacitor or adjusting its value.

But you would have to observe the arc during actual operating conditions (under load) to make these tuning adjustments. Thus, the viewing port in the front of the EMA4-E2 was installed. Q.E.D.

A Second Look at the “Popping Coil” Demonstrations
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The photo on the left was from a tabloid newspaper article taken in summer 1973. It shows a newly hired Richard Hackenberger doing the “Popping Coil Demo”. This was a hand’s on experiment that provided some basic explanation to potential investors as to what it was that E.V. Gray and company were attempting to develop further, without disclosing the actual technology involved.

The electromagnet (that has just been launched about 20” in the air) is of the same construction as the electromagnets used in the various Free-Energy Engines under development.

This experiment was intended to compare the effects of classical electricity with the effects of the proprietary “Cold Electricity”. In this demonstration an opposing pair of electromagnets was first popped with a storage capacitor charged to 3000V with alleged classical electricity. When the switch was closed the top electro magnet would sort of roll off the bottom magnet. According to GD

Now, when the capacitor was charged with 3000 Volts worth of “Cold Electricity”, and the switch closed, the upper electromagnet would be propelled into the air as shown. The intent was to convince observers that the non-classical process was a result of the novel power supply. This author questions this assertion and suspects that some of what was being presented here was true, but a lot of this particular demonstration was misleading. Apparently the original comparison demonstration was very effective in the early years and was able to convince a few people with money to invest (circa 1964 to 1972). Circumstantial evidence suggests that the original demonstration device generated enough money to allow Marvin Cole to build several prototype engines and motors at a cost in excess of 1.5 million dollars in 1970 money. The situation here is that what is being demonstrated in 1973 is not the same circuit that Mr. Cole had developed. It is some variation thereof and is only a shadow of the real thing.

Now, technically speaking, popping two opposing coils is not a big deal. If you know the weigh of the electromagnet and the maximum height achieved then the amount of expended energy can easily be calculated. In the above example the electromagnet displays a total kinetic pulse energy of about 6 Joules. Unless one knows all the relative electrical parameters involved this is hardly an effective proof for a new kind of energy or that this approach displays a COP > 1.0.

Despite these failings and the commission involved there are still a few important clues that need to be studied in this demonstration equipment. Recent documents suggest that this experiment had an unusual “twist” to it. It appears that originally this novel system was designed to employ an arc that was established between the pole faces of the electromagnets that would then disrupt the current flow when the coils had separated. The intent of this modification was to recover a large part of the electrical energy that would be lost if the coils were “popped” in the normal manor. 
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Even this revelation is no big deal. But, take a closer look at the above photo. There are at least three wires (and maybe four) that are making connections to that electromagnet. This means that this is no simple inductor but a much more complicated electrical device.

We will start with a simple analysis using single inductors then consider the complexity of using a transformer in the same application. The basic “classical” circuit for a popping coil setup is shown on the right. This kind of circuit is also known as a Mass Driver. It consists of a DC power source, a large storage capacitor, a switch, and a pair of opposing electromagnets. The technical challenge is generally encountered in the means used to switch the energy from the capacitor to the coils. The huge surge currents that are involved put huge stresses 
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on the switch used. Typically the energy efficiency of this simple setup is around 6%, where most of the energy is lost to resonate oscillations after the two electromagnets have separated.

The scope trace at the left shows typical voltage-current relations (across the capacitor) once the switch is closed. In this example the upper trace is the voltage while the current is the center trace. What happens when the switch is closed is that all the “electrostatic” (voltage) energy stored in the capacitor is converted into all electromagnetic energy (current) in the opposing coils. Then what energy is left is converted back again into electrostatic energy and pumped back to the capacitor – except in the opposite polarity. The cycle then repeats itself until all the initial energy is converted to heat.

The frequency at which this process oscillates depends upon the value of the capacitor and total inductance of the series coils. The rate at which these damped sine waves die out is largely a function of the DC resistance of the coils.
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Marvin Cole’s approach, in his demonstration equipment and the original motors, was to employ a spark gap between the opposing coils. This design feature changed the electrical response of the system and allows for a certain portion of the normally wasted energy to be reused. The starting voltage has to be high enough to strike the initial arc across the small air gap between the coils. Once this happens the current begins to flow. As the moving coil separates the arc is stretched to maintain the capacitor discharge on its first cycle. DC arcs can be stretched a long distance. This process continues until a distance is reached where there is not enough voltage left to re-strike a new arc. This generally takes place at the moment when all of the oscillating energy has returned back to the capacitor, or at a “zero current crossing”.

With the addition of the spark gap the voltage-current relationships are changed. Instead of all of the energy being eventually lost to oscillations part of it is recaptured back to the storage capacitor. In the scope trace on the left the circuit has been opened at the second current crossing. This allows 37.5 % of the voltage (only 14% of the original energy) to be reclaimed back to the storage capacitor for further use.

Now, this is hardly a claim for a Free Energy circuit but it was a major feature in the original design goal to develop a new kind of high efficiency pulse motor. 

This was one of the foundation concepts (but not the complete solution) from which Marvin Cole later discovered a non-classical Free-Energy process. The employment of an arc between opposing electromagnets (and later permanent magnets) was part of every Cole/Hackenberger Pulse Motor and Free-Energy Engine ever built.

How this arcing concept was originally thought to be applied in the EMA4 Free Energy Engine is shown below.
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This is a redrawn longitudinal cross section of Figure 4 from the Pulse Engine Patent. This shows the general front and back layout of the Engine rotor/ stator electromagnets.
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Using the “Popping Coil” demonstration photos and Figure 4 above it was thought that two arcs were struck for each set of aligned poles (4 electromagnets each). Current comes into the system from the left stator electromagnet. By means of a struck DC arc current was conducted to the left rotor electromagnet. By means of a conductor current flows to the right rotor electromagnet. A second series arc takes the current to the right stator electromagnet. The actual physical separation between the rotor and stator electromagnets is thought to have been less than 0.020”.
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This photo was taken by Tom Valentine in the fall of 1973 when he wrote the “Tattler” series of articles about the saga of E.V.Gray. The newly hired Richard Hackenburger is on the left, but cut off. The gentleman on the right is Fred Lenz, E.V. Gray’s new father-in-law. This setup demonstrates how different kinds of electricity develop different amounts of mechanical thrust (or torque for a rotary system). The schematic on the right shows the concept as it was applied to the Pulse Motors. In the photo on the left only two electromagnets (not four) were used.
There are a number of “Black Boxes” on the table. The setup was actually composed of two experiments that utilized the same storage battery. We will be focusing on the electromagnets (not seen) on the extreme left. The experiment on the right (mostly cut off) was intended to show something different. 
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In 1974 GD was able to again photograph this same equipment that was used in the 1973 demonstration, however additional details can be observed this time around that hint at the function of the “Minor” electromagnets.
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A large demonstration setup used by E.V. Gray in 1974 to explain (without disclosing) the claimed anomalous “Cold Electricity” process that was alleged to be responsible for the huge energy gains in the Free-Energy Engines. While there is some truth in this equipment it now seems that the demonstration was more misleading than being educational. The author maintains that this equipment didn’t really contain the means to generate the new energy form but was a collection of old components cobbled together to give investors something to look at while the real technology remained well hidden. Never the less these boxes and associated components were probably part of a real spectacular Free-Energy demo setup used in the late 60’s.
The photos above were taken by GD in June of 1974. It generally is the same over all wiring setup of the demonstration used in 1973, but it is a little different. For this occasion there appears to be one less Black Box. At this time the small white table is holding a 12KV Neon transformer and a 2KW autotransformer that have been added. Under the table is thought to be a HV diode stack. The intent of this equipment, according to GD, was for the Neon transformer to provided ordinary high voltage electricity to charge up the capacitors in two of the Black Boxes.  Then the capacitors were then charged up to the same voltage with the “Cold Electricity” generator to demonstrate the difference in performance between these two kinds of energy.  As you can see the demonstration equipment was reconfigured as necessary to match the concept being sold.

What is important is the above photo on the right. This again shows that there are three wires going to each electromagnet (assumed to be “Major electromagnets because of their form factor). This certainly complicates the idea of a simple coil popping circuit, but it also might help explain how this technology was actually wired. Another important observation is that the closest white conductor is attached directly to the iron core of the electromagnet in front. It is assumed that the other white wire attaches at the same place to the companion electromagnet.
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   Close up of conductor connected to the laminated core           Close up of two “Minor” electromagnets under FFF
The photo on the left shows two “Minor” electromagnets parked under the 4” PVC tube that supports a small version of the “Floating Flux Field”. These two smaller electromagnets are wired into the circuit being demonstrated. These “Minor” electromagnets are not seen in the original B &W photo shown at the start of this chapter, but there is a good chance they were there. These “Minor” electromagnets appear to be two wire devices and most likely act as common inductors serving as current limiters.

So, now there are two sets of 3-wire transformers associated with two inductors. This is far more complex that what the patent documents would have you believe.
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You can see that the wiring disclosed from these photos is somewhat similar to the patent #3,890,548 however, there are some important differences.

1. The actual electromagnets (The “Major” electromagnets) are three wire devices

2. There are a pair of non-disclosed inductors (the “Minor” electromagnets) involved

3. There is evidence (from chapter VI) that an arc is struck between the cores of the electromagnets in the Free-energy Engines.

4. However, it is suspected that the arc between the cores in this setup was disabled for these demonstrations even though the electromagnets involved were capable of using this process.
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If the motor electromagnets had three active input wires and were also designed to be discharged between the conductive pole faces, then reverse engineering these custom devices becomes more difficult. To complicate things even further, according to patent #3,890,548 the front and back electromagnets are said to be connected together. One of the patent diagrams even shows this connection for the rotor electromagnets. It is assumed that the stator electromagnets were connected in a similar fashion. The EMA0 model seems to verify this wiring connection.

According to the observations from the EMA0 it appears that a complete circuit of electromagnets, as used in the Free-Energy Engine, would be composed of six units wired in a “delta” configuration. Since the “Popping Coil” demonstration only uses two units it is assumed that this demo circuit is a modification or truncation of the complete engine circuit. Even so, it is not easy to see how just two electromagnets would function in what has been observed of this circuit so far. The purpose of the current meter shunt resistor (very low resistance and huge current capacity) is unknown. The presence of such a low resistance value effectively shorts out the two wires, or transformer tap, connected to it. For these reasons it is proposed that the core to core arc had been disabled and the circuit being presented is huge variation of the actual system topology either by the intent to hide the real circuit or because that is the only way they could get only two electromagnets to “Pop”.

Another troubling challenging issue is the polarity of the storage capacitors. In the photo of Gray and Fritz above we can see the Triplett model 630A multi-meter connected to one capacitor box. The lighter test lead (red) is the positive connection. There is another set of colored meter leads connecting to the second capacitor box; however that meter is not shown in this view. These meter connections establish the polarities of the two storage capacitors. This is the same polarity configuration disclosed in patent #3,890,548 for the storage capacitors shown there.

It is impossible to be able to strike an arc between capacitors of the same polarity and same voltage since there is no potential difference across the proposed gap. This is another observation to show that in this setup no arc was struck, yet the presence of the viewing window in the EMA4 discloses the existence of an arc process between these same kinds of electromagnets when used in the Free-Energy Engine.

The whole point of this review is to point out that the patent schematic and the Gray demonstration setups can only take us so far, and that is not a great distance. With the discovery of the EMA0 researchers would be wise to pass over proposed wiring topologies that are based upon pairs of power supplies that use a common ground. This is what was used in the misleading demonstration equipment and again presented in the patent, but not actually used in the Free-Energy Engines. A better approach would be the exploration of “Delta” Circuits with three or more isolated power supplies.

With the discovery of the EMA0 it has become suspect that the power supply schematic shown in the Pulse Engine patent (above) is just of the popping coil demonstration setup (being discussed) and not of the Free-Energy Engines. While there are common components and features to be found in the two systems the overall wiring between them is vastly different. 

LCT Spice III Simulations

The proposed circuit above can be easily simulated using the free download electronic circuit simulator program from Linear Control Technologies. The program used below is Version III while Version IV is now available along with an improved Schematic CAD program.

We will simulate just one half of the “Marvin Coil Popping Circuit” with the intention of getting a feel for the magnitudes of currents and the kinds of wave forms generated.
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Simulated Marvin Stretcher Circuit – a variation of the Marvin Coil Popper Circuit

Circuit Topology: (Energy flow from left to right)

Starting at the far left we have a huge current capacity 3000 Volt DC source that is controlled by switch S1. The 20 Ohm resistor is a token resistance so that the simulator program will not report an infinite current flowing into a capacitor. Switch S1 is voltage controlled by V2 which is a programmed timed pulse source. It turns on the switch for .99 milliseconds then shuts off to isolate the voltage source from the storage capacitor. Well before the end of this time period the capacitor C2 is charged to 3000 Volts.

Next we have C2 as a 5 uF storage capacitor in shunt (parallel) with a commutation diode. When the capacitor is charging from the voltage source D2 is not conducting. When C2 discharges D2 is still not conducting. However, when all of C2’s energy is exhausted and fully converted to magnetic energy in the transformer the field will begin to collapse and the voltage seen across the transformer will reverse. Now D2 starts to conduct and allows all this stored magnetic energy in the form of current to circulate through itself and the primary of the transformer. Once C2 has discharged the first time it is essentially removed from the circuit.

S2 is our main switching element. This could be an arc, a mechanical switch, a rotating contact, a large SCR, MOSFET, or IGBJT. What ever is employed in a real circuit must be able to handle the applied voltage and the huge pulse current. Not many affordable components are up to the challenge when working with 3KV.

Next is the simulated Marvin Cole “Major” electromagnet. It is assumed that it is a simple step-up transformer employing open laminated iron cores. Thus the coupling constant to the secondary is much lower than a standard power transformer. This feature allows for more “ringing” to take place. The construction of a replication “Major” electromagnet suggests that the inductance values used are within the range shown, however finer than #19 AWG needs to be used next time. With the configuration presented we have about a 1 to 4 voltage gain.

C1 is the value assumed for the lumped parasitic secondary capacitance. This parameter plays an important roll in determining the frequency of the after quench ringing.

Next in line is L2 or the Marvin Cole “Minor” electromagnet. It is a standard inductor that is connected in series with the secondary output of the “Major” electromagnet. The purpose of this inductor is to limit current flow after an arc has been struck.

The last simulated subsystem is a very simple model for a low resistance arc. A real world arc is far more complex, but at least we have a start. Here we have two voltage controlled switches connected in parallel. S3 monitors the voltage across itself. When the applied voltage exceeds 5000 Volts S3 closes. It stays closed until the applied voltage drops below 2500 volts, which happens pretty quickly after the initial strike. The second voltage controlled switch measures the voltage across a 1 Ohms resistor, thus now making the switch responsive to the current flow. This switch is configured so that once current starts to flow it will stay closed until the current drops below 20 milliamps. In practice it is the loss of current that finally quenches the arc.

The overall intent of this design is to adjust the parameters to allow for a current pulse to have a time duration of at least 8.3 milliseconds. This is the longest time period that we need to design for. It is based upon the minimum speed of rotation (500 RMP) the distance from the center of the shaft to the active arc location (12.4”) and the distance traveled (1.34”). Higher speeds will reduce this time interval.
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This is the current flow through the arc. We have a 54 Amp peak and then a near linear decay. The current pulse ends at about 8.3 milliseconds which meets the design intent of this exercise. Since current is flowing through the arc then the required strike voltage was reached (5000 Volts). This value can be set much higher (up to 15 KV) and the performance will remain largely unchanged.

Now we can look at the other components in the system and see what they are dealing with.
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Commutation Diode D2 Forward Current

The Commutation Diode in this example has to be able to pass a 165Amp forward current pulse. Depending upon the duty cycle of the overall circuit many diodes rates at half this value will function fine if they have the required PIV rating as well.

Notice that current is still flowing through the commutation diode after the arc has quenched at 8.3 milliseconds. This current is not being wasted but servers a very used (and just might be vital) purpose.

The RF Burst

An interesting thing happens once the arc is quenched. As noted in the last trace current is still flowing around the transformer primary and the D2 loop, but it now is feeding the parallel resonant tank circuit formed by the inductance of the “Major” electromagnet secondary and its parasitic capacitance. The “Minor” electromagnet takes little part in this process since there is no current flowing through it. However, the now open arc switches, which would be the entire core of the electromagnets are now exposed to this oscillation.
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RF Voltage across the simulated arc switch

This is a pretty substantial RF “E” field with voltage swings on the order of 1.2 KV. The duration of this burst equals the decay time of the primary loop current. The frequency of this burst can be adjusted downward by the addition of additional shunt capacitance.
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Full size reproduction Cole “Major” & “Minor” electromagnets with laminated irons cores – 6-1/2” long
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A Fast Fourier Transformation (FFT) of the RF Burst event

In this simulation we have a center frequency of 335 KHz. It is a pretty clean decaying sine wave, but real world circuits are never so smooth. It is suspected that the needed frequency needs to be around 50-70 KHz. This is the frequency that excites dielectrics such as paraffin and similar polymers. Adjusting the ringing frequency down to this value should be achievable, but we must consider that the faces of the electromagnets also form a capacitor that adds to the parasitic capacitance we have already. This additional value needs to be measured and included as part of our simulated circuit.

Many of the parameters in this circuit simulation are easily adjustable, especially all the parameters of the “Major” electromagnet. Marvin Cole didn’t have this luxury (and we can have it for free). Each of his design attempts for this transformer had to be built and then tested. This is a very costly and time consuming process.
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