Chapter4
Delta Wiring Topologies
The Engineering Speculations
The following proposals are a collection of plausible circuit relationships created by selectively extracting information from the patent documents, verbal testimony, the GD collection, electrical engineering expertise, and recent observations taken from the EMA0. Until these proposed circuit topologies are actually built and tested they are just a few of the many good ideas floating around the non-funded E.V. Gray research community. The reader should take these proposed ideas as just suggestions to aid in their own personal analysis of this important technology. 
The Three Rotor Buss Bar Rings – Speculative Circuit Analysis

             The Rotor Assembly removed from the EMA0 showing the three center mounted Buss Bar Rings.
The removed model Rotor Assembly shows three distinct circular copper buss bar rings in the center of the shaft. These have only been hinted at in the patent documents, but the model clearly shows their location and general layout. These buss rings are mounted through holes machined in the center spider support. The detail in this model also shows tubes of insulation providing voltage isolation between the buss rings and the Rotor Assembly.
A closer view of the three well isolated copper bus bar rings. One question the researchers should address is why this kind of design to make connections to the 12 electromagnet coils? This author’s belief is that the Rotor Assembly sits at a much higher voltage than what the electromagnets are at, thus extra insulation and spacing measures were taken. A logical follow up question is “then how is this same level of isolation maintained within the coil windings?”

Figure 17 from US Patent #3,890,548 “Pulsed Capacitor Discharge Electric Engine” granted June 17, 1975

Consider Figure 17 above from the Pulse Engine patent. This is a very fundamental and important diagrammatic illustration of the master commutator controller. It should be studied well by those who seek to understand the internal workings of the EMA4. It is very difficult to make any consistent engineering sense out of the patent text, but feel free to try your hand at it.


Figure 11 from US Patent #3,890,548 “Pulsed Capacitor Discharge Electric Engine” granted June 17, 1975

Figure 11 shows just how the equipment in Figure 17 is realized in the Engine’s construction. There are two distinct chambers or sections that house the contact wipers. It is the author’s belief that Figure 17 is substantially complete as far as the number of discs and contacts involved. The attached circuit components are thought to be somewhat misleading. However, there is excellent correlation between Figure 17, Figure 11 and photos of the actual Engine.
  
Left and Right views of the commutator section of the EMA4-E2 Engine June 1974
Let us review the technical disclosures presented in the figures from the patent. 
The Stator Commutator Chamber:

Again consider Figure 11 and look at the left half of the illustration. This part of the system involves connections that are believed to control the stator electromagnets. There are 6 contact points involved with each of the 9 Engine Stator Poles. Thus a total of 54 terminals and associated wires are needed to be accounted for. Some researchers have examined the above photos and have concluded there are more terminals than that. Perhaps there may be, but for now we will consider the 54 contacts to be a starting point.

The way in which the switching is accomplished between the front and back chambers is different. The Stator chamber provides three rotating shorting bars spaced 120° apart attached to a spinning drum assembly (part 316). These provide the switching for 27 pairs of fixed contacts. Thus, when a switching operation is in progress two arcs are drawn. This action alone increases the voltage needed for these arcs to be struck. What is novel about this implementation is that the drum assembly slides back and forth on the shaft. There are only two positions. There are two different groups of contacts that can be switched for each position. In the back position there are 18 sets of contacts. In the front position there are 9 sets of contacts. It is assumed that all of the contacts in the Stator chamber are involved with Stator switching operations.

Part 304 is an electromagnet that acts upon the Stator commutator drum to change its position on the shaft and therefore which set of contacts are to be activated. According to the patent text the response time of this drum is quick. It would have to be on the order of 3 milliseconds to be able to effect a change in the time it takes the engine to make 1/9 revolution at 1500 rpm.
Figure 11 shows a difference in diameter between the two different commutator chambers. It appears that this was not implemented in the actual engine construction. It was probably more cost effective to use a straight cylinder to house both chambers. However this might have been how an earlier model might have been constructed. Some researchers believe that the front white plastic section shown in the GD photos is the Rotor chamber. This author claims it is not.
The white plastic cowling is protecting at least the connections to the small brush(s) that provide the DC power to activate the electromagnet that moves the Stator contact cylinder. Only one brush is shown in the Figure 11. Two contacts are needed. One could have been made through the shaft but this is unlikely due to the high voltages present on the Rotor Assembly. It would be more likely that two concentric slip rings are employed but not shown. Either way the white plastic nose cowling covers up all these terminals, wires, and connections plus other sub-systems as well. In the photo above the right hand view of the white plastic cowling shows a bundle of 6 each black conductors or small cables entering into the enclosure. It is unknown what their purpose is, but just providing terminals would take up fair portion of the available internal space.
                       
Detail from Figure 11 showing the Slip Ring                        The white plastic cowling cover used to protect

and brush assembly used to provide power                            the terminal connections to Part 304. There is
to the electromagnet Part 304)                                                additional terminals and wiring housed here as well.
The Rotor Commutator Chamber:

This is where our present attention will be focused for this analysis relative to what is observed on the Rotor of the EMA0. In this chamber the arc switching operations are made directly to the three conductive discs. From Figure 17 it will be noted that there is only one protrusion on each disc. This contact electrode arcs to only three fixed contacts mounted inside the chamber. These three contacts are equally spaced only 40° apart. It is important to consider what this means.


Expanded view of the Rotor Control Discs from Figure 17
Consider the above expanded view of just the three Rotor Control Discs as disclosed in Figure 17. There is quite a bit of technical shorthand implied here, due to the way the isometric illustration was drawn. Only 6 of the 9 storage capacitors are shown or numbered. It is not specified just which electromagnets are being energized. The author maintains that it is the “Major” electromagnets that are involved with these discs. This is because of the location of the 0° reference in Figure 5 of the patent illustrations (not shown in this paper).

What is really lost in figure 17 is just how the presented circuit completes its current return path through the inductors back to the storage capacitors. The figure would have you believe that the “Major” electromagnets are connected in some sort of “Y” configuration, like a commercial three-phase induction motor. If not, then a required slip ring would be needed, but is not shown in any of the Pulse Engine patent illustrations or schematic.

Revised version of the expanded view of the Rotor Control Discs from Figure 17

The above view is a cleaned up version of Figure 17 that fills in the missing three implied storage capacitors. It can be seen that in 80° of rotation all 9 of the illustrated storage capacitors have had the opportunity to discharge. What happens in the remaining part of the Engine’s rotation is considered to be the non-classical part of the systems operational cycle. As you can see there are two distinct modes of operation. This first mode is thought to involve the “Major” Electromagnets by means of the Rotator chamber switching discs. The second mode of operation is accomplished with the Stator control drum while in its back position for the other 2/3 rotation. This operation seems to involve the “Minor” electromagnets.
This is where the observations seen in the EMA0 help to better sort out just what is going on.


Figure 4 from US Patent #3,890,548 “Pulsed Capacitor Discharge Electric Engine” granted June 17, 1975

Consider Figure 4 from the Pulse Engine patent. Look at the center of the engine drawing. The black curvy non-numbered lines are considered to be conductors. It has never been clear to this author just what is being shown here. With the EMA0 in hand things become much clearer.
        
   Implied Electromagnet wiring from Figure 4                                         Cross section showing three conductors

                                                                                                                               in the Engine’s hollow shaft

It is probably a good call if we consider that the three each Buss Rings are connected to the three  Rotor switching discs in the front commutator chamber on a one for one basis.


Drawing showing the proposed completed connections from the Rotor Buss Rings to the Rotor Switching Discs
The connections to the 4 other Rotor “Major” electromagnets is left to the reader of the patent as an exercise. 

Proposed drawing showing one possible wiring topology for the Rotor Commutator Discs and “Major” electromagnets
This is one simple solution. This approach shows two “Major” electromagnets connected in series and that three such pairs are connected to the Rotor Buss Rings as shown in the drawing above. These sorts of wiring connections are very common in industrial 3-phase systems involving time varying AC. In a pulsed DC system it appears to be rather novel.

Implied over all wiring for the six “Major” Electromagnets of the EMA4 Rotor Assembly in one contact position.
Redrawing the connections and showing just what is connected at one of the 40° positions we get the delta circuit above. Now this only shows three of the nine storage capacitors. As the Rotor turns it is re-connected with another set of three freshly charged storage capacitors.
This proposed circuit offers some interesting dynamics that one does not often see in general electronics. Consider that each of the three capacitors shown are charged to 3 KV. This DC potential is thus “pinned” in each capacitor because it can’t go anywhere if there are no connections to the Rotor “Major” electromagnets. When the Rotor Control Discs are aligned to the three stationary contact electrodes then each capacitor will be presented with a discharge path through the two series connected “Major” coils. At the arc electrodes there will be equal currents flowing in both directions. What happens in an arc when there are equal and opposite current flows? In metallic conductors the net flow of negative current carriers (electrons) is balanced out to the difference of the effective potential magnitudes. But, in an arc, there are both negative and positive current carriers available. The voltage across the arc ideally would be zero.  Something interesting is possibly happening in this plasma conduction path that needs to be studied in depth.
Drawing of AC Delta circuit
Another phenomenon to consider is the impact of the three contact arcs on this delta topology. While the DC in the capacitors is blocked from flowing around the circuit the HF AC generated from the arcs will see each capacitor as some small minor impedance, especially at 3KV, and therefore RF currents will flow freely around the loop created by the six “Major” electromagnets. Arcs generate a broadband white noise. In this circuit certain frequencies will dominate as a result of the selective resonance of the Rotor electromagnets and their parasitic capacitance. With the addition of just a little more shunt capacitance at each electromagnet the dominate ring down frequency could be tuned within some RF range. It is unknown if this proposed process has anything to do with the non-classical Free-Energy production, but it is something to keep in mind.
Drawing of Full Wave Rectifier = Diode
The next issue to consider is just how these capacitors are charged in the first place. In this engine design each storage capacitor is considered to have its own power supply but why it was done this way has always been questioned. If a classical full wave rectifier bridge were employed then all three capacitors would unfortunately have a discharge path available to them. This is because a full wave rectifier presents itself as a diode in shunt with its load.  However, a half-wave power supply could power up the capacitors and not provide such a shunt path, providing there is no common ground available. This approach is workable using independent and isolated secondary’s with a single rectification diode. This just happens to be the sort of power supply circuit that is somewhat disclosed in the Pulse Engine patent and probably employed by Marvin Cole.


This is a modified schematic showing the unit power supply that was disclosed in patent #3-890-548 for the EMA4 engine. It has been largely determined that the conductors of the “Floating Flux Field” made one loop around the motor case (most likely composed of high voltage RG-11 Coax cable). This drawing has given researchers heart-burn for years, as well is should since it only presents about 30% of the circuitry actually employed and what is shown contains errors. The load connections to the electromagnets are grossly misleading. The most common circuit issue is the question about why the chopper power supply is using half-wave rectification rather than the much more efficient full-wave rectification. Because of the construction details displayed in the EMA0 mockup we now have a plausible engineering solution that can be considered. In the EMA4-E2 Engine the diameter of the FFF cables was decreased and the number of turns doubled.
The Pulse Engine patent clearly shows two things in the schematic of the unit power supply; 1) half wave rectification is used; 2) one step-up transformer is charging one storage capacitor. What is not shown is a more accurate disclosure of the wiring relationships between the other load coils in the delta connected arrangement. The inclusion of an earth ground in the schematic really hides the possibility of completely isolated power sources. This is just the sort of minor “omissions” (and commissions) that are used by inventors to keep from disclosing a complete working process, while still providing enough documentation for effective legal protection. (If they have the money to carry out litigation to afford that protection)
The approach being discussed here would explain why individual power supplies were employed and why the lesser efficient half wave rectification had to be used. Both features are needed to provide individual power source isolation to support the delta connected load. If the input power had to all come from just one half cycle then the transformer used could have been customized to does this more efficiently than a common balanced center tap design. Since the return cycle carries very little current it’s only purpose is to “reset” the core. The number of turns and the size of that wire could be adjusted down to a smaller ratio relative to the windings that provide the real power during the one-half cycle. It is well established that Marvin Cole had to seek out the services of Mallory Electric Company to build his custom ignition type coils. Perhaps this is one feature that was included.
This also might explain why the original “Trigger Cart”, used by Marvin Cole, was equipped with a large power transformer that had six equal power output taps on it.  This would be the design of choice needed to supply individual and isolate voltage sources to a delta connected load.


This is a conceptual and partial schematic drawing shows three (of nine) isolated unit power supplies set up to charge there (of nine) storage capacitors. The series inductors connected to the half-wave rectifier diodes are the “Floating Flux Field” (FFF). It is proposed that the purpose of the FFF is to reduce the impact of a huge electrostatic pulse that will be harvested at a later time in the operational cycle. The wiring for that feature is not shown in the patent, nor is it shown here.
If the proposed Rotor wiring (to this point) is somewhat correct than what can be concluded about the Stator wiring? Perhaps what is good for the Rotor is good for the Stator? The challenge with the Stator electromagnets is that there is other strong evidence to support the idea that the Stator electromagnets were actually transformers with two windings rather than the single windings as shown above. It is thought that this was needed to boost the supply 3 KV to something higher (perhaps 15 KV). In addition, one of the secondary legs was connected to the laminated core. The cores of one set of “Major” and “Minor” electromagnets were electrically tied together and machined with dove tails into a 20” long extruded bar of aluminum about 6” x 1” in cross section. 
These constraints complicate the kinds of wiring topologies that could be used. But, it seems likely that these kinds of delta arrangements were a required component configuration of this technology.

For the proposed analysis above, it was assumed that the “Major” electromagnets on the rotor (6 each) were simple two wire solenoid coils with a long open cores, or rather, just a straight inductor. However, the “Major” electromagnets on the Stator probably have two windings. When the stator “Major” electromagnets are pulsed there are at least three different combinations of windings that could have been activated. But, this is further complicated by the belief that one of the secondary legs is attached to the core.  To sort out these possibilities we have to know (or have a good idea) as to what is happening in the rest of the Engine cycle. We shall address this issue in the next section.
With the idea that Delta wiring topologies were used in the EMA4 and EMA6 Free-Energy engines we can now go wild with napkin sketches of various ideas to breadboard and test. The following pages are some examples of what one might come up with. Feel free to try your hand at developing circuits that follow this triangular structure.


Here is a speculated overall conceptual wiring diagram that attempt to incorporate several sub-system features into one schematic. With the EMA4 the complete schematic is going to get complicated with layers within layers. A lot of details have yet to be worked out. This drawing at least shows some relationship between the multitude of electromagnets. 24 Electromagnets are shown, that just leaves another 24 to go (all stator electromagnets). There is only room to show a rudimentary power supply to charge the three storage capacitors shown.


This sketch focuses on details of the “Major” electromagnets mounted on the Rotor. Here we have three control discs supplying power. Actually there are assumed to be nine storage capacitors that are discharged in the total sequence. There is actually an error here (sorry) but the small control discs are connected to the rotor and the stationary fixed contact (shown as an arrow head) is connected to the power supply connection points. The circle with the two small circles in it is a diagrammatic symbol for some sort of triggered HV switch. The support components to make this kind of switching arc work are not shown. This break is needed in the circuit to allow the capacitors to charge. 

This layout focuses on one idea for the overall wiring of the system that is believed to generate the anomalous energy gains. Here arcs are struck between the iron cores of the “Minor” electromagnets and then stretched for 13-2/3 degrees. The excess over-unity energy is recovered by means of the “Front End Slip Ring” (see Chapter 6). This approach uses direct mechanical contact to fire the three shown storage capacitors. It is unlikely that a direct switching method was used due to the large currents anticipated. Never-the-less some kind of switching was used at this location.

This schematic is starting to add other suspected features to a more complete topology. Here we are including the “Minor” and “Major” electromagnets together. The “Major” electromagnet is acting as a voltage step-up transformer while the “Minor” electromagnet is acting as a current limiting inductor. The purpose of this combination is to “stretch out” the duration of the arc that has been struck. The maximum time needed is on the order of 8.8 mS. However; a high voltage is needed to jump all the gaps shown in this system. The starting voltage is on the order of 3-5KV. It is thought that about 15KV is needed to reliably jump all three gaps; therefore the step-up transformer (the “Major” electromagnet) needs at least a 1:3 turns ratio. 

The “Minor” electromagnet acts a secondary current limiter. This circuit is very similar to the ballast method used in florescent and HID lighting system. Once the arc is struck the allowed current is limited. This is also the way that some arc welders operate.

 The “Minor” electromagnet also generates some degree of an axial magnetic field that is imposed upon the arc being stretched. It is thought that this is an important component in the creation of the non-classical process.
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