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INTRODUCTION





This material is intended to give the reader a general understanding of electricity and basic electronics It is not intended as an in-depth study of electrical or electronic theory In the material, I have tried to present the material in as simple and as straight-forward a manner as practical. There are aspects of electricity and electronics that I have neglected. However, I have done this only to allow the reader to concentrate on learning how electricity works, and not feel inundated with the dry aspects of theory. I hope that I have sufficiently explained the way electricity works but I make no warranty as to the accuracy or sufficiency of the information supplied. Anyone expecting to work regularly with electricity and/or electronics should continue with more advanced texts on these subjects





I would also like to stress the safety aspects of working with electricity. ANY type or value of electricity can KILL a human being. Electricity can also start fires. Any time you are working with live circuits YOU MUST BE EXTREMELY CAREFUL! Make an effort to keep your work area clear of metal objects. Never leave a live, exposed circuit unattended. Never drink or eat while working on an electrical circuit. When at all possible, work on the circuit with the power OFF. If possible, power the circuit with small batteries, rather than an outlet-powered supply. Also, If you are working with AC line voltages (110 volts, out of the wall), invest some money in an ISOLATION TRANSFORMER. This device will help keep you from getting killed by the careless mistakes even the best technicians make (myself included). Your safety is PARAMOUNT (if you kill or injure yourself what does that say about my lessons'?) so BE CAREFUL!





OHMS LAW - Direct Current


�
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V	= Voltage in volts The symbol for volts is 'V'.


I	= Current in amps The symbol for amps is 'A'.


R = Resistance in Ohms The symbol for ohms is 'Ω'.


You are able to derive three of Ohm's formulas from the memory aid above. These three formulas are as


 follows:


V=I x R	To find the voltage value (in volts)


I=V ( R	To find the current value (in amperes or 'amps')


R=V ( I	To find the resistance value (in ohms)





The actual properties of electrons flowing in a conductor is often associated with water flowing in a pipe. This analogy works well with DC current only. In this analogy, The voltage, or “V” is analogous to the pressure or ‘psi’ This means that there is pressure even when there is no water flowing. The analogy therefore is that you can have voltage even when there is no current.





Current (I) is analogous to the volume of water flowing in the pipe or ‘cfm’. This is the quantity of electrons that are flowing through the conductor, or ‘pipe’. Several good theoretical similarities come from this analogy. Firstly, you can assume that the less resistance the pipe has, the greater will be the flow rate.  Additionally, whatever the flow rate into the pipe or the flow rate out of the pipe, is the flow rate anywhere along the pipe. Finally, you can assume that as the flow encounters resistance along the pipe, the pressures will drop in accordance to the value of those resistance.





"The amount of current flowing in a series circuit remains constant throughout the circuit." This means that the current at any one point in the circuit is the same as the current in any other part of the circuit or in the whole circuit.





Also, the voltage in a series circuit drops from it's maximum to it's minimum value dependent upon the resistance the current flow encounters. The rules governing electricity require that the full voltage differential in any complete circuit must be present across the entire circuit and that the voltage shall dissipate proportionally to the resistance encountered within the circuit.





USING OHMS LAW:


�


 �EMBED CorelPhotoPaint.Image.8 \s���  Voltages are based on R1 equal to 100 ohms and 


Fig. 1 						R2 equal to 50 ohms.





The circuit shown in figure 1 shows a complete circuit with a full differential voltage (or voltage drop) of 12 volts dc. According to the information, the resistor labeled 'R1' has a resistance of 100 ohms and the resistance of 'R2' is 50 ohms. If we wanted to know how much current (amps) will flow in this circuit, we can calculate it using Ohm's formula, I = V(R, or


	I = 12 volts ( 150 ohms	=	I = 0.08 amps or 80 milliamps





Now that we know how much current is flowing in the whole circuit, we can find the voltage drop across 'R1' ('X' referenced to 'TP1') using the formula V = I x R or


V	= 0.08 amps x 100 ohms  =     V = 8 volts.





Now that we know that the voltage drop across 'R1', we can calculate the drop across 'R2' ('TP1' referenced to 'Y'). If we simply subtract the R1 voltage drop from the total voltage drop, we would get:


	12 volts minus 8 volts = 4 volts.





But to verify this, we should use ohms formula, V = I x R, or


	V = 0 08 amps x 50 ohms	=	V=4volts








