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The simple Linear Power Supply is designed to take the input line power and change it to the desired 

output power, in this case we will consider 115V AC changed to 12V DC. This is accomplished by passing the input power through a transformer to lower the voltage from 120V AC to 12V AC.  The 12V AC is then passed through the rectifier to become 12V DC.  An in-line voltage regulator will monitor the “new” power to ascertain its exactness. Capacitors before and after the voltage regulator will monitor the rectifier ripple.  Should any component of this design fail, the whole power supply will cease to function and no over-voltage damage will occur down the line.

Linear power supplies can be quite inefficient, perhaps only 66% efficient. The larger difference between input and output voltage, the greater the inefficiency. The need for heatsinks and cooling fans 

increases the cost. Larger transformers would increase the weight.

Switching power supplies are more efficient than linear power supplies, some achieving 90% efficiency.


The simple Switch Mode Power Supply is designed  to take the input line power and change it to the desired output power, in this case we will consider 115V AC changed to 12V DC.  This is accomplished by passing the input power through a rectifier to change the voltage from 115V AC to 115V DC.  The 115V DC is passed through to an in-line voltage regulator, in the form of a transistor, to monitor the “new” power to ascertain its exactness. This voltage passes through a transformer, reducing it to 12V DC. Then a rectifier, capacitor and resistor process the resulting 12V into clean, smooth DC voltage. 

Because the transistor is controlling the amount of voltage desired, its failure could be catastrophic if it is allowed to pass voltages greater than the system components can handle, as their circuitry would be damaged immediately. The failure of other components of this design might cause the whole power supply to cease to function and no over-voltage damage will occur down the line.

One way to protect a circuit from over-voltages is to use a "crowbar circuit". The idea is to short the power supply rail to ground if an over-voltage is detected and thereby quickly forcing it down to a harmlessly low voltage and blow a fuse or trigger some other over-current protection mechanism. 

The crowbar is attached between the “+” and “-” power leads from the switching power supply to the devices using that power.
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In the event of a power spike greater than the Zener Diode can handle, a “dead short” is immediately introduced into the system which will blow the protecting fuses back up the line.

A particularly suitable component to use in a crowbar circuit is the thyristor or SCR (silicon controlled rectifier). This is a semiconductor device that is normally non-conducting, but it can be triggered by a current pulse on the gate terminal and once triggered it conducts from anode to cathode until the current through it is reduced below a low value, often in the range of a few tens of milliamps. When the thyristor conducts, it has a voltage drop of around 1-2 V. Instead of a thyristor, one can also use a triac, which is more or less a bidirectional thyristor. 

Using a transistor instead of a thyristor or triac would not be so easy, as the power supply necessary to drive the base or gate of the transistor goes away when the supply is shorted, whereas the thyristor or triac needs no further gate drive to stay on once triggered. This is the reason why thyristors and triacs are so widely used in this application. 

One property of crowbar circuits that is often an advantage is that it becomes very evident that something is wrong and needs fixing once it has triggered. 


As there is no fuse to change, or a reset button to press, it appears that in order to protect this radio and antenna tuner when the crowbar is "activated" the power supply must destroy itself to stop any high voltage from getting to the radio and antenna tuner. 

