Electron Flow 3

Switching On The Transistor and The Termination Of The Power Pulse.

Now we get to it. What switches on the transistor? If we look at the wave from charging and discharging the iron, the voltage after TDC (left to right) is seen as positive voltage at the base of the transistor.
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Sine Wave From Passing Rotor Magnet
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The base of the transistor only needs around 0.6volts before it begins to conduct. In the picture to the right I have stretched the waveform out to show the effect of base resistance. If we reduce base resistance, the point at which the base of the transistor conducts moves along the wave towards TDC.  Increasing base resistance moves the point at which the base of the transistor conducts along the wave, further away from TDC.

The green box represents the extremes of base resistance adjustment and will differ from machine to machine. If too much base resistance is applied, the energiser’s coil will go into self oscillation and rotation will be lost. While the minimum base resistance needed could theoretically be none or very little, problems of transistors overheating and failing during start up are very likely.

There is a problem with the stretched waveform in the above example. As the rotor speeds up, the angle of the wave crossing the zero volt line becomes much steeper. As a result, the green box become much narrower and the point at which the transistor conducts appears to alter very little even with a large change in base resistance. Adjusting base resistance does reduce or increase the length of the power pulse. However, the point at which the transistor conducts has little perceptible movement in relation to TDC in a running energiser when base resistance is altered. Usually the transistor will begin to conduct around 1 to 3 degrees after TDC. What the base resistance does alter, is the point at which the transistor switches off again.

Understanding what turns on the transistor is relatively straight forward. The magneto part of the SSG’s operation has ended. The passing rotor magnet has sent the base of the transistor into conduction and the trigger sine wave plays no further part in the SSG’s operation. When you consider that the voltage and current generated by the passing magnet only provides enough energy to allow the transistor to begin to conduct, especially at low speed and through a relatively large base resistance, more energy is needed to drive the transistor to saturation (fully on) and hold it there until the coil reaches (near) saturation. This energy is provided by the power battery and this is where the energy must be paid for, by us.
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The link between the power pulse and the trigger winding is induction. A simple example of induction between the power and trigger windings can be created with a standard SSG coil, a battery, a switch and a couple of LEDs. In the circuit to the right, the red LED replaces the base/emitter junction of the transistor, while the green LED replaces the standard 1N 4001 blocking diode. When the switch is closed the red LED will light briefly and is lit for the duration of induction only. Induction ends when the coil reaches saturation and the magnetic field can expand no further. The coil now becomes a fully resistive load to the circuit and will heat as long as the switch stays closed. Opening the switch and breaking the circuit allows the magnetic field stored in the coil to collapse. The collapsing field generates voltage across both windings which lights the green LED for the duration of the collapsing field event.

Once our transistor begins to conduct the energy that flows from the primary battery through the power winding, induces voltage into the trigger winding which has the same polarity as the voltage from the discharge of the iron which allowed the base to begin to conduct. The voltage induced from the power pulse is additive and the base of the transistor is sent into saturation very quickly.

