Electron Flow 2

Document Notes:

This is a work in progress. The first part of this document is “Electron flow1” which describes the flow of electrons in the basic SSG circuit during the coil charge and discharge cycle. I intend to cover the full cycle of the SSG based on understanding and  re-enforcing that knowledge with various experiments carried out as proof of study over the past 18 months to two years. This is not a be all and end all study of the SSG. You may disagree with my point of view, which is fine and the reason why I have placed great effort into small experiments and circuit diagrams to help you understand the way I view the SSG. I have avoided the more theoretical side of the SSG’s functionality and based this work primarily on electron flow within the circuit.

Electron Flow Within The Basic SSG Circuit

During The Charging And Discharging Of The Iron.

“Charging the iron.” This was one of John Bedini’s  many famous phrases that seemed to cause confusion at one time or another. Simply put “charging the iron” is the first event in the SSG cycle. All other events occur as a result of  charging the iron. Essentially, it describes the rotor magnets approach to the pole piece and ends when the rotor magnet is directly above the pole piece. (The pole piece being the part of the coils steel core closest to the rotor magnet.)

When the rotor magnet is directly above the pole piece (TDC) the steel or iron in the core of the coil becomes fully charged, magnetically speaking, because of the close proximity of the permanent magnet.  As the rotor magnet moves away it takes it’s magnetic field with it. The core of the coil is no longer subjected to the field of the permanent magnet and becomes de-magnetised. Thus, discharging the iron.

When a conductor, particularly a conductor in a coil is subjected to a changing magnetic field, voltage is induced. The pole piece of our core is generally in a de-magnetised state. As the rotor magnet approaches the pole piece, it’s field reaches out and a flux field starts to expand in the coil core, cutting the conductor and generating voltage in the coil as it expands. This creates the positive part of a sine wave when viewed with a scope. 

At TDC when the rotor magnet is directly opposite the pole piece. The field in the core of the coil has expanded as far as it can go because the rotor magnet is as close to the pole piece as it can get. No more field expansion, no more voltage induced. This gives us the zero volt cross over in our sine wave. 

As the rotor magnet moves away the field in the core of our coil starts to weaken. As the field weakens it begins to contract back towards the core, cutting the conductor the opposite way and inducing voltage of an opposite polarity.  There is no sudden collapse of the field because the magnet moves away from the pole piece at the same velocity that it approached the pole piece. At some point the rotor magnet will have moved far enough away from the pole piece to allow the coil core to return to it’s de-magnetised state. We now have the negative half of the sine wave.
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Sine Wave From Passing Rotor Magnets
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Viewing this wave form is easy with a scope. Connect your scope probe to the bottom trigger winding A and your ground to the top trigger winding B (pole piece end). This seems to be back to front but it will stop confusion later on. It is important that both the trigger and power windings are disconnected from the SSG circuit before sampling, otherwise the circuit will alter the shape of the sine wave.

Electron Movement During The Charge And Discharge Of The Iron

Due to the fact that the voltage in the circuit during the charge and discharge if the iron is relative to the strength and speed of the passing rotor magnets and the size of the coil being used, voltages can only be approximated. I will therefore, reference just positive and negative potentials. 
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Electron paths during the charge and discharge of the iron
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The first thing I had to do in order to study the charge and discharge of the iron was to remove the power side of the SSG circuit. Because the discharging of the iron triggers the transistor into conduction which alters the negative part of the sine wave and would make it difficult to study this aspect of the SSG cycle in isolation, I had to remove the connections to the power coil and replace the transistor with a red LED to simulate the transistor base when conducting. I also replaced the blocking diode with a green LED inserted with the same polarity, I removed all base resistance and the lamp from the trigger circuit.

With a good spin of the rotor the green LED lights on the rotor magnet approach to TDC and then the green and red LEDs flip as the magnet moves away from TDC, then they both stay off until the approach of the next magnet. I must admit that I had a bit of trouble observing this as the rotor had to go quite fast to generate enough voltage for the green LED to light. The red LED needs less voltage to light for some reason. I resorted to filming it in the dark and then using frame advance to catch the action. I also used this circuit for testing the effects of induction during the coil charge and discharge cycle.
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Potentials during charging of the iron

During the charging of the iron the voltage induced is more positive at the base of the coil than the top. Electrons flow from the bottom of the coil, across the anode to the cathode of the blocking diode, through the base resistance, through the lamp and back in at the top of the coil. In the small test circuit the green LED lights because the potential at the anode is greater than the potential at the cathode. 
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Potentials during the discharging of the iron.

During the discharging of the iron the voltage is less positive at the base of the coil than it is at the top. Electrons flow from the base of the coil, through the base of the transistor (causing it to conduct), through the base resistance, through the bulb and back in to the top of the coil. In the little test circuit. The red LED used to simulate the transistor base is lit because the anode is more positive than the cathode.

The most striking observation is, that although the voltage clearly reverses polarity, the electron flows into the top of the coil and out of the bottom in both cases. In fact this observation is true during all the cycles of the SSG. There is a clear reversal of potential that maintains electron flow in the same direction consistently while a difference in potential exists. 

All diagrams are based on RS’s Basic SSG Circuit Schematic

Lee OTG (smw1998a)  27th June 2007
