RF Burst in the Gotoluc Circuit Simulation -7/09/2009
By Mark McKay, PE

The project started out as an evening exercise to determine component values for the basic Gotoluc discharge circuit. It was hoped that the PIV and the current rating of the diode could be determined as well as a basic understanding as to how the circuit might operate. In the process it was noticed that a novel High Frequency burst developed right after the initial discharge. It has been believed that a short RF burst is essential to the successful OU operation of the John Bedini pulse motors - so a second look was in order.

The Circuit as Modeled in SPICE III:

See Page 1

The automotive ignition coil was modeled from the parameters measured from a MDS “Blaster 2” which is sold as a high performance coil. An input source voltage of 250 volts was selected. A storage capacitor of 30 uF was randomly picked. A pulse frequency of 100 Hz was selected to match the value in the E.V. Gray 9-pole EMA4 motors.
The simple spark gap model is very basic and does not even begin to reflect the complexities of a real world arc. Two voltage controlled switches are employed with one acting as a current sensing element. Both switches are wired in an OR configuration (parallel). Switch S2 determines the breakdown voltage. Once current begins to flow S3 turns on and stays on as long as the current remains above 100 mA. Both switches have a fixed resistance. When both are ON during conditions of high voltage and high current the combined resistance is 5 Ohms. When the voltage drops below 10 KV the resistance of the simulated gap increases to 10 Ohms.

A number of parameters are assumptions like the value of the parasitic capacitance and the coupling factor.

Voltage Source V2 provides the pulse timing. Resistor R1 is an analysis tool to compare the state of S1 when looking at other wave forms it does not interact with the circuit.

A slight variation was added to this circuit. An additional diode D1 was added in shunt with the storage capacitor. Initial simulations of this circuit showed that the charge on the capacitor was going negative. This condition causes the power supply to have to work twice as hard to recharge the capacitor. A common method used in standard CDI ignition is to shunt the capacitor with a diode. It appears that this same feature was also employed by E.V.Gray in at least two of his circuits.
Here is what showed up in a measurement of the secondary output voltage: (node n006)
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After a few timing adjustments to maximize the effect, here is what the burst looks like close up:
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The first spike on the far left takes place when the primary switch closes. There is about a 500 uS delay and then this 300 uS burst takes place.

Page 1 of 2                              
                                                                                  Blank01.doc

