Trying to unravel the mysteries of what is going on I went on a side quest...literally. I started to break down everything of the previous simulations but then I noticed there was a side force acting in the transverse sense of the "primary" motion I was dealing with. At first very small as you can see in Figure 1, showing the results of the previous simulations where the y-component (the up vector) is oscillating at a small insignificant scale.
[image: image1.png]50A

L5 tegrt st
065192 s

Integral Resut

compenent; 20,3521
y<ompennt; 0047389

0A

Integral Resut

x<compenent: 2819671
Y<ompanent; 003510430

50A

Integrsl Result

component: 166,146 1
V<omponent: 061706 N

100A





Figure 1
But then I noticed this force becomes quite significant depending on geometry, distances and currents. There seemed to be a sweet spot.
Then I wondered to if this force persisted in a circular setup as well and amazingly enough it DID! Figure 2 shows such experiment with a “classic” completely round toroidal core. There is a persistent and significant “sideways” force on the magnet seen at ranges of 100A and beyond. 
[image: image2.png]



Figure 2
I have not done a full analysis of when this force peaks but I went to 5000A and the force kept increasing in a seemingly linear fashion. Another interesting simulation is to validate that this force persists over increments of degrees rather than the 90 degree shift as shown above. This would require some sine and cosine work on the full force vector.

Then just a few days ago and serendipitously TinMan posted the following post:

https://www.overunityresearch.com/index.php?topic=4606.msg110878;topicseen#msg110878 
Not wanting to highjack his thread. I do have to give him my gratitude for his post because I was starting to doubt everything after I saw this additional weird force emerging after all the previous strangeness of over and underunity data. But it solidified something important to me, as I could see a path towards WHY it could be possible to see overunity effects even in “classical” EM theory and simulations using the Maxwell Stress Tensor. Remember Figure 3? This was my attempt at an artist impression of what was going on, in the initial design, with the domains alignment and how they were affected by both the magnet and the coil. 
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Figure 3
The idea was that the domains being rotated, rather than continuously being faced head-on by the “field” or rather the coil’s influencing electric force (which typically happens in regular transformers and motors), made it possible to perceive the possibility that rotating domains might be doing something special compared to flipping domains 180 degrees and maybe even transferring energy over to the mechanical realm on the magnet as the FEMM simulation data seemed to show.

I have reason to believe now that this energy is not “magical” and is perhaps in the form of angular energy from the very spin of the electron. The fact saturation is possible means your domains need to make a compromise between aligning in such a way to aid/reduce mechanical force and maximize the amplification of the so called “field” (which is a mathematical construct to begin with), this is what we call the "non-linear" part in electromechanical systems. And this imbalance causes mechanical forces to occur in pretty much any ferromagnetic material. Another interesting experiment is to see whether this force increases or decreases due to the coercive properties of such material.
So I believe this force is nothing more than the law of conservation of angular momentum at play. As the domains (aka the electron spins) are being rotated by their source (the PM) their angular magnetic energy changes, their spin starts to point in a different direction. We know that electron spin also carries mechanical angular momentum. See the Einstein–de Haas experiment in Figure 4 for example where you can induce rotation of the bulk ferromagnetic material around the axis of magnetization.
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Figure 4
This results in a change of the mechanical angular momentum on the very lattice and mechanical rotation arises affecting the entire bulk cylinder. This is also called the gyromagnetic effect. The famous Feynman disk paradox is also an interesting play on this. However the simulation of what I ran so far sought to answer something else, namely what happens if this momentum transfer from the “source” was not colinear as is the case with the previously mentioned (thought) experiments. 
What if the source was 90 degrees from the “aligning field” aka transverse to the existence angular momentum. When such change in momentum occurs the conservation law of momentum still kicks in but this time the reaction forces will also be transverse in nature. Meaning it will be generate a transverse torque force that keeps the magnet rotating around the “toroid” perpetually misaligning new domains and changing their angular momentum. This is very similar to what happens when you hold a gyroscopic wheel on a rotating chair. See the famous Walter Lewin class lecture experiment in Figure 5.
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Figure 5
Yes the gyromagnetic effect is small and thus the forces will be small but it was also small in the Einstein De Haas Experiment so it shouldn’t be a surprise. 
As tinman pointed out this imbalance in the material should probably work with permanent magnets too as they are too ferromagnetic by nature. Instead of using ever higher toroidal currents you could just use a “toroidal” permanent magnet with a magnetization field as is shown in Figure 6.
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Figure 6

In classical EM this would even result in a 0 outside “field” and thus textbooks tell you that such field has no effect on anything outside of it but this is plain wrong. Forces could and should emerge when you affect the alignments of these “permanent” domains. We even find these forces present in FEMM as the Maxwell Stress Tensor is a more complete force calculation form compared to the classic Lorentz force. Even shown in the past to be equivalent to the historical more accurate and sadly forgotten Weber’s Electrodynamics which would be an interesting validation on its own to simulate this using that force model.
I believe this distortion in the toroidal magnetized PM or core due the external rotor PM is key to cause the rotor PM to be torqued around the toroid perpetually due to the conservation of angular moment. This is all made possible due 2 special properties; the intrinsic nature of the electron spin and the very unique nature of ferromagnetism which provides the former property on a giant scale in the form of crystalline ferromagnetic aligned domains. 
But hold on. Angular momentum is conserved and energy is not? That violates energy conservation and that is NOT what happens in a conventional gyroscope being torqued as by the Walter Lewin example. Where does the extra energy come from? Well in the gyroscopic wheel, the angular momentum came from the wheel itself. Initially, the wheel had angular momentum due to its spin. When you change its orientation, you are effectively transferring some of this spin angular momentum to the rest of the system (you and the chair) to conserve the total angular momentum. No external angular momentum is added to the system; instead, the internal distribution of angular momentum changes.   
Therefore extra energy could only come from the very spin of the electron due to the gyromagnetic effect. This angular momentum, unlike the bicycle wheel is constant by design and thus can never decrease or increase, and during angular momentum transfer this very spin is being “torqued” down to conserve angular momentum but due to its permanent nature it will never “lose” any part of this angular momentum to the source affecting it. Meanwhile the source will feel the full effects of this constant angular momentum change and gladly accepts this transfer of momentum and energy and start rotate as shown in Figure 7. Where the person will perpetually rotate the next oncoming wheel forcing him to move around in a circle so they can rotate the next wheel.
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Figure 7
This would appear like a violation of energy conservation. But the spin of an electron is like a metronome, its mechanical angular momentum is linked to is magnetic moment which is set at a fixed value permanently and indefinitely across the entire known universe for all existing electrons it is EXACTLY equal and as far as we know indefinite.
Any TORQUE trying to affect its spin will never be able to change its magnitude it will however manifest as a mechanical effect that appears to provide more energy than the system started out with. But this is merely an illusion if you didn’t account for the unique and intrinsic property of the electron spin and its linked mechanical twin, the gyromagnetic effect. The extra advantage we get is that the spins “bounce” back to their original direction (around the toroid) due to their very neighbors. This two changes the angular momentum once more. However I let people smarter than me figure out what that means. But my belief is that you can never violate Newtons third law.
I am curious if such system would also show a cooling effect which might perhaps hint at what keeps electrons going and what the true source is of this spin.
