Chapter 6
An Electrostatic Energy Harvest Method
  

 A 1974 photo of the EMA4 Stator taken by GD		 The EMA4 Stator as modeled on the EMA0

The early writings (1973) of Richard Hackenberger consistently mentioned the electrostatic nature of the E.V. Gray technology, yet it was never disclosed just how this concept applied to a pulse motor that was claimed to develop its torque from the magnetic repulsion of opposing electromagnets.

The US Patent # 3,890,548 Pulsed Capacitor Discharge Electric Engine granted June 17, 1975 discloses absolutely nothing about any sort of electrostatic process involved with this invention. Yet, as mentioned before, the original name of E.V. Gray’s investment group was Electromagnetic & Electrostatic Association. It is claimed that the “Electrostatic” portion of the name was dropped by Gray when he reorganized after Marvin Cole’s departure. It is thought this was intended to add yet another layer of needed secrecy to this technology since it was very poorly protected at the time.

Consider the parallel co-invention the “Electrostatic Generator”. This non-rotary energy source was sold to Electrotech (1975) as a separate deliverable. In one of the GD audio tapes Richard Hackenberger confides that the technology used in these “Black Boxes” is the foundation upon which the Free-Energy Engines were built. It never has been clear just which technology came first, but no doubt they are closely related.

Despite numerous references to an electrostatic process fundamental to this technology no one in this research community (that we know of) has shared any experiment efforts at attempting to explore any sort of electrostatic phenomena associated with the E.V. Gray Free-Energy Engines.  2nd Generation Electrostatic Generator built by
 Richard Hackenberger circa 1975
Obviously, this engineering challenge has still not been solved, much less even addressed. The near total lack of workable disclosed hints is probably to blame for these circumstances. However, the clear component layout of the EMA0 offers an important clue when it is compared to a 1963 patent for an Electrostatic Generator. (As proposed by Ben Thomas)



It just so happens that this work was done at the same time and in the same area that Marvin Cole was doing his early development. Any connection? Well, we will never know, but it certainly is an interesting discussion topic.

This patent describes the construction of a class of new electrostatic generators then goes on to include a few techniques for improvements that are incorporated therein. We shall review the just the aspects that appear very closely related to the E.V. Gray technology.

The first obvious correlation is the general physical layout of one of the disclosed embodiments. Figure 3 describes a system of fixed round rods on a stator and another set of parallel rods on a movable rotor. 

The intent here is to construct a variable capacitor. Consider the EMA0 with its 9 separately insulated bars on the stator and 3 bars on the rotor. To be sure, it appears that the EMA4 Free-Energy engine certainly had the foundations of a variable capacitor in its design. But there are additional clues that support exploring this proposed concept a little further.

What makes this electrostatic generator different from your 1800’s Whimhurst machine is the direct application of DC current as a means to supply an initial quantity of low energy charge carriers. In this regard this machine shares some linage to the Van d’Gaff generator, but with a huge divergence. The excitation energy here is relatively low voltage, comes from a battery, and is used to recharge that battery during part of the conversion cycle. Now we have another major correlation to the E.V.Gray technology.



Figure 1. is the starting point to help understand the electrical system disclosed by Drexel and Le May. Their circuit gets more complex as the patent develops, but it is a good starting point for looking for potential correlations with what might have been happening in the EMA4 Free-Energy engine. Notice how the battery is a fundamental component in this system.



Sequence of Operation:

1. Variable capacitor #20 is charged to the potential of battery #22 via diode #24 while variable capacitor #20 is in a condition of maximum capacitance.

2. The rotor is then moved to a position of minimum capacitance. In doing so the voltage between the plates of variable capacitor #20 increases according to the energy balance equation for capacitors:
E = 
Where:

E = The Energy stored in the Capacitor measured in Joules (using the MKS system)
C = The size of the Capacitor measured in Farads
V = The Potential difference between the capacitor plates measured in Volts

Note: It takes mechanical energy from the prime mover to rotate the variable capacitor out of its position of maximum capacitance when charged. This is because the two plates attract each other with some measure of torque that must be overcome. This mechanical input is converted to the additional voltage developed between the capacitor plates.

3. As the voltage rises on the variable capacitor diode #24 shuts off and current begins to flow through the load resistor #28 and diode #26. This current, to some degree, recharges the battery.

4. As the rotor passes the point of minimum capacitance the voltage on the variable capacitor decreases thus causing diode #26 to shut off and diode #24 to conduct allowing fresh battery current to recharge the capacitor till the position of maximum capacitance is once again reached.

What kind of voltage changes are we looking at?

Consider an initial charge of 24V and a maximum capacitance position of .001 uF. According to the above equation there would be a stored energy charge of only 2.88 x 10-7 Joules. If the capacitance then drops down to 1/1000 of its maximum value then the voltage across the plates would rise to 758 volts or a gain of 31.6X. The voltage gain in this application is equal to the square root of the effective ratio in the capacitance change times the initial voltage. 

 = 

If the capacitance could drop down to 1/10,000 of its maximum value then the voltage gain would move up to 1000X. The inventors of this patent then go on to describe additional methods to help achieve larger capacitance changes in these kinds of machines.

The first modification the inventors recommend is the use of a ground plain to back up the variable capacitor plates as a method to reduce the effects of boundary leakage.

They first start with a very classical drawing of a parallel plate capacitor with a diagrammatic electrostatic field with equal potential lines that we all have seen numerous times in our training. The intent here is to show that some degree of leakage exists at the edges of a capacitor constructed like this. In this case this is important because this is exactly how these machines (including the EMA4) are built. In common commercial capacitors this boundary condition is not that big of deal because the leakage component is much, much smaller than the overall area where equal separation is present.

In the next figure the inventors describe what happens when two charged parallel plates are offset from each. They contend that a substantial leakage electrostatic field exists. This effect limits how low the effective capacitance between these two plates can get if this is the farthest apart that the plates can get from each other. Keep in mind the intent is to maximize the difference in capacitance. Here they are focusing on a technique to reduce the minimum capacitance.




Their solution is to add a ground plain under one plate when it is in the position of minimum capacitance. It is claimed that this will help reduce the impact of leakage electrostatic flux and thus improve the capacitance Maximum/Minimum ratio. Of course patents generally don’t provide engineering examples as to how well this approach works and such is the case here, but they did provide a useful hint that is very relative to the construction of the EMA4 as reveled by the EMA0.



Do tell! How about us drafting our own modified figure that reflects conditions as observed in the EMA4 Free-Energy Engine?



While the electrical connections shown in this figure are speculative the layout of the conductive plates are actual. The engine case forms the continuous low potential ground plain. The fixed capacitor plates are the conductive mounting plates that hold the cores of 4 stator electromagnets (2 “Major” and 2 “Minor). The EMA4 rotor acts as the movable capacitor plate.

How does this variable capacitor thing apply to the EMA4 Free-Energy Engine? Unless you are very well acquainted with the internal construction of the Pulse Engines (in which case you wouldn’t be reading this booklet) it would probably help to look at this equipment from another view. Let’s start with a cross section of the engine as disclosed in the patent and verified from the GD photos.
The drawing at the left is a combination of information from the patent and the GD photos. The outer “fixed” housing is called the Stator and is studded with 36 electromagnets. There are 18 in the front and 18 in the back. You can only see the front 18 in this view. The larger electromagnets are called the “Major” electromagnets while the smaller units are called the “Minor” electromagnets. The star shaped part in the center of the engine rotates with the shaft and is called the Rotor. It is composed of 12 electromagnets. Like the Stator, it has an equal number of front and back electromagnets. In this view we can only see 3 “Major” and 3 “Minor” electromagnets. The complete EMA4 engine was composed of 48 electromagnets. This is certainly not going to be cheap to reproduce at today’s copper prices. ($4.30/lb in Jan. 2011).

Let us focus on the equipment inside the dark circle. The layout of this arrangement is repeated nine times for the stator and 3 times for the rotor. What happens in the rest of the engine is just a duplication of what happens here. It is thought that the early Free-Energy engines only had three stator electromagnet pairs to match the three pairs on the rotor. Also there was no front and back set in the early designs, just one set. All this duplication was intended to increase the power output, and is the same approach used in classical motor/generator design as well.

At this level of magnification the E.V.Gray engine technology takes a huge diversion from classical motor design. The engine is built in layers. Starting from the top and going down towards the center we first have a heavy aluminum engine case that is at least ¾” thick and many times even thicker. Next is a layer of insulation ¼” thick – thought to be machined Teflon (which is not cheap). Then, bolted and well insulated from the case are nine aluminum “support plates”. These are about 1” thick, 6” wide and 18” long and rest on the Teflon liner. These plates are insulated from each other with ¾” of asbestos. (Don’t worry we will use something else). The support plates are machined into a low “V” shape to fit the curved inside surface a little better.



Here are some additional details as to what the “Major” and “Minor” electromagnets are thought to have looked like. The important and novel design feature is that the Iron laminations that make up the magnetic cores of these coils are mounted directly into the aluminum support plate via machined dove tail groves. This means that the two cores (four cores total) and the long support plate are all connected together electrically. You won’t find this construction feature in any classical motor. The “Major” electromagnet is 1-1/2” wide.

  
If we were to straighten out the Stator-Rotor Assembly it would look like the above drawing on the left. Next if we were to strip off the copper magnet wire (we think its copper wire) and assume that the iron laminations and the aluminum base plate are all one conductive mass (which they are). Now we have something that look like the above sketch on the right.

In this last view the electromagnet cores kind of look like mushrooms sprouting out of the base support plate. This kind of profile is sort of common in classical industrial motors, but no where near to the extreme shown here. It was once thought that these thin and wide pole faces were intended to act as shields to help protect the magnet windings from the proposed arcs that are generated in the engine. Now days we think this is only an incidental reason. The Real Reason is because this is a direct attempt to increase the top surface of the electromagnet pair to improve its function as a capacitor. If the intent of this Electrostatic Energy Harvest idea is to maximize the ratio of the maximum and minimum capacitance of the variable capacitor, then this is one technique to increase the maximum part of the equation. The more opposing surface area and the closer the gap the greater the effective capacitance in the maximum capacitance position.
 
In electrostatic systems the small gap between the pole faces of the “Major” and “Minor” doesn’t amount to a hill of beans. We can consider the electromagnet pair to act electrostatically as one solid conductive block. Now the electromagnet function of this setup is a different matter and requires another discussion, but the overall electrostatic topology can be modeled as the above drawing on the left.

Now we get down to what the authors believe is the overall design intent of this “layered” construction. What we have are two capacitors in series. The Rotor and the Stator Plate compose the variable capacitor while the stator plate and the engine case compose a high voltage fixed capacitor. The symbols used here are for polarized capacitors (like electrolytics). In this application these capacitors are bipolar but the polarized symbol is used to indicate what the charge would typically be in operation. Note that the engine case develops a positive charge even though it is connected to the lowest potential (0 Volts) of the battery array.


Now, we can get back to where we started and now see how the Drexel & Le May patent is related to the E.V.Gray Free-Energy engine technology. If we take the electrostatic diagram that we drafted a few pages ago, as they suggested, and turn it upside down, we now have a layout that diagrammatically shows the relationship of the components as we view them in the EMA4 engine.

Now its anybodies guess as to how this was all wired up, but the existing photos and patent illustrations strongly support the existence of a number of fixed capacitors with one common plate is in series with a large variable capacitor. 

Is there any other evidence to support this hair brained idea? In this “case” there is.

  
 Large ground conductor connected to the case of  Similar ground conductor as seen on the EMA6
 The EMA4-E1 (1972 GD collection)  (May 1976 GD collection)

Consider the above two photos. Here we have evidence that the cases of the EMA4-E1, the EMA4-E2, the EMA6-E1 and the EMA6-E2 all have their engine cases directly connected to the lowest battery array potential. Granted, when working with 5KV, it is a good idea to provide grounding for safety reasons, but look at the size of those cables. The cable for the EMA4 is about #0 AWG (Maybe #00) while the one for the EMA6 is at least #4 AWG. There are provisions for some substantial currents to slosh between the engine case and the battery array. 
 This drawing shows the novel battery connections that are made directly to the engine case as seen in the EMA4-E1 and EMA4-E2, as disclosed from the Valentine and GD photo collections. There were two battery banks. It is thought that the various voltage taps are used for speed control, but how this is actually achieved has not been established. Notice that the case of the engine is at the lowest potential relative to the lead-acid batteries. The heavy 12 volt tap is intended to operate the 12 volt starting motor. It is speculated that the 24 volt tap is used to provide power to the DC to DC chopper converters that supply the pulse capacitors. The lower cells of the battery bank are speculated to be used in the non-classical electrostatic generation cycle. The heavy duty 6 Volt golf cart batteries (250 A-hr) have been modified by drilling into the encapsulated bus bars and adding inter-cell connections, thus providing 2 Volt taps points. The voltage tap selected determines how many low energy charge carriers will be initially provided to the electrostatic process, thus (possibly) controlling the final output.

Two observers, Jack Scagnetti and Dowd Cannady, both report similar effects that imply how the engine case of the EMA4 become charged (like a Van d’ Gaff machine) by how it attracted loose hair and how the “magnetic field” (assumed to be an electrostatic field) was equal in all directions. This supports that idea that this engine case is somehow actively connected with the overall system and is not just a passive protective structural housing. The proposal of the case being a ground plain for an internal variable capacitor kind of construction fits with the crumbs of evidence that has come to light so far.

If so, then it is obvious that the entire system was “floating” and that their ground plain system was becoming well elevated above the earth ground during operation. This is probably a future engineering issue that needs to be addressed when this technology is finally re-established.

The Drexel and Le May patent then goes on to describe an additional, and more complex, method to enhance the relative capacitance change even further. This involves the addition of wave shaping components that impact the charge and discharge times of field shaping conductors. This is a resonate approach that requires specific rotation speeds. While some of this might be applicable in the E.V. Gray technology it is doubtful that it would be effective with a variable speed machine.

Patent 3,094,653 Electrostatic Generator is included in the Appendix for a more detailed review and it is certainly a good read. We have no idea if this invention was ever marketed.

























The Front End HV Slip Ring

If the rotor of the EMA4 was acting as one plate of a variable capacitor then there has to be some method to make at least one electrical connection to the components that make up the rotating conductive plate(s) of that capacitor. It just so happens that this is one of the details provided with the EMA0. It is odd because this feature can’t be seen unless the model is disassembled.

  
 The front HV Slip Ring as modeled in the EMA0  The same Slip Ring as shown in 
									elevation in Figure 1. of the Pulse
								  Engine Patent (less contact brushes)

As mentioned in Chapter 3, the discovery of a Slip Ring in the EMA0 was certainly a pleasant surprise. A review of E.V. Gray’s Pulse Engine Patent shows something that looks a lot like the Slip Ring in question, but it is not a numbered part, nor are there any provisions for electrical connections. There is no mention about it in the patent text nor does it appear in any of the electronic schematics.

Simple dime novel logic would contend that if the Free-Energy portion of this technology had been purposely removed from the patent documents and if this functional component was a part of what was removed, then this Slip Ring (and the components associated with it) are sub-systems of the hidden Free-energy process.

Guilt by association would also implicate that the overall layout of the engines conductive structure to be a variable capacitor with the HV Slip Ring being the means to connect to the rotor portion of the circuit. This proposal is not proven nor can it be until this hardware is constructed and evaluated. But, since this paper is an exercise in speculation we shall continue on assuming that this arrangement (or something like it) was what was being employed to develop the energy gains in excess of 250X. Readers are encouraged to come up with their own ideas as to how these clues could work together to make an operational system.

  

The EMA4-E2 Jan. 17, 1974. Notice the white circular  EMA4-E2 Elevation sketch showing the two
terminal at the 4:00 position on the front engine plate. There  Front End Slip Ring Brushes at the 4:00 and
is another on the other side at the 8:00 location.  8:00 positions.

The above photos will show hints of the brush holders that were used to make the electrical connections to the Front Slip Ring:

We will now go back and see if there is any thing more we can shake out of the GD photo collection that addresses some hint of a clue about the circuitry that was associated with the Front End Slip Ring. The photo and drawing above are copied from chapter 3. It was pointed out that the white circular component at the 4:00 position and its partner at the 8:00 position are thought to be HV brush holders that make the electrical connections to the Front End Slip Ring.

Notice there is black cable (about 3/8” in diameter at this scale). It connects to the companion HV brush terminal at the 8:00 position. Is this a multi conductor cable or a single well insulated conductor? We think it is a single conductor coax cable similar to RG-11.


        
 The 8:00 HV Brush disassembled  Different view of the 8:00 HV Brush in center
 (GD collection 1974)  (GD collection 1974)

The proposed HV Brush contact is shown dangling in the lower center of the above photo on the left. A different view is shown in the photo on the right. There appears to be an increase in cable diameter at this point (to ½”).  In both photos the design displayed suggests a single contact and they appeared to be connected together. 

  
The 8:00 HV Brush Terminal as seen on the EMA4-E2  Conceptual drawing of the HV Brushes and Terminal  
 GD collection Jan 1974  Housing – assuming single conductor construction

The above photo above shows some of the wiring involved with the Front End Brush Assemblies. We can’t see where the black cable is terminated, but it appears to be making a bee-line back towards the 2nd Power Supply on the EMA-E2. This observed layout is consistent with the proposal of a HV Slip Ring. The employment of two bushes is common in commercial slip ring systems. This provides a 100% backup and reduces the impact of wear due to small arc erosion by reducing the contact current by half.

With the idea of a variable capacitor and a functional Slip Ring Assembly there are a whole lot of speculative topologies that can be considered. Keep in mind that these approaches are intended to be one means to harvest excess classical electrostatic energy. At the moment it is still thought that the core non-classical free-energy process takes place in the interpole dielectric blocks. It is believed that there is a huge electrostatic buildup that results from another part of the energy generation cycle. This circuit discussed in this chapter is proposed as that might have been used to harvest this energy and put a substantial amount of it back in the storage capacitors, but this is just our best idea to date

Putting it all together

With the previous discussion concerning the Front End Slip Ring, the actively connected case, the layered engine construction and the schematic for an electrostatic conversion system, we now can start making drawings on napkins to speculate how Cole might have capitalized on these building blocks

We shall again start with the Drexel and Le May schematic.



Drexel and Le May were taking the output of their machine and driving a restive load. In the E.V. Gray technology it is believed that the harvested electrostatic energy was used to recharge an array of storage capacitors that were used to pulse the engine.

If the load resistor is swapped out for a capacitor it would developed a polarized charge as shown in the above schematic. To get this circuit to work effectively the harvested charge on the load capacitor would have to be regularly removed. Consider what would happen if the collected charge was not removed. It is speculated that voltage would continue to rise until there was an HV break over somewhere in the system.

For those of you with knowledge of DC power supplies this circuit becomes very similar to a voltage doubler.












If we are going to employ a mechanical switch (or HV arc switch) to tap off energy from the load capacitor, then we can then eliminate one diode.





Now, we rearrange the components and add our Front End Slip Ring where we think it should go. The engine case is now acting as the load (reservoir) capacitor. Charge is pumped from the variable capacitor to the case which is now doing dual duty as a charge reservoir and a ground plain. We will add the switching contact shortly.

The final harvested voltage between the case and the stator plates will have to be less than the maximum voltage developed across the variable capacitor. The actual value will depend upon the difference in capacitance between the fixed and variable capacitors.



Next we add a proposed switching contact that will collect the harvested energy from the case reservoir capacitor at the proper times. In order for this to work the magnitude of the storage capacitor has to be much larger than the magnitude of the Case capacitance. This is probably the “case” since the storage capacitors are thought to be between 5 and 12 uF. The case with its 0.250” dielectric is going to be much less than this. The final target voltage of the storage capacitor is between 3-5 KV. This means that the starting case voltage has to be pretty high and the voltage across the variable capacitor higher than that. This would explain how the engine case became charged during operation. We wonder how Gray and company dealt with the safety issues that this operating layout presented since there appears to have been no provisions to insulate the external surface of the engine.


Now we start adding all the other components in the system and see how things shake out. The above schematic is a conceptual layout that includes the nine stator plates and nine storage capacitors. There are a lot of variations that can be derived from this. The switching contacts could be located on the other side of the storage capacitors such that the positive plate of these capacitors could connect directly to the engine case and thus eliminate a lot of lead wire.

This is not a complete Free-Energy circuit – nor is it a complete schematic of the EMA4 Free-Energy Engine. It is an important subsystem that we think was utilized to recycle the anomalous electrostatic energy back into the storage capacitors. The operation of this circuit is straight forward classical electrical engineering – provided that we are dealing with straight classical electricity. There is plenty of existing speculation about the possible creation of a new form of energy called “Radiant Energy”. If that is the situation within this equipment then all of the above proposals fall apart since we don’t have a workable theoretical model to predict the behavior of this new kind of energy. However, the functional structure as we have described still remains and needs to be considered when developing new and better theories of operation.
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