
Pre-Lab Reading  
Introduction: Today you will be building a solid state D.C. power source {aka Battery}. You might think 

that batteries are a modern invention, but batteries were one of the first ways of making electricity. Alessandro 

Volta discovered the first electric battery in 1800. He made a giant stack of alternating layers of zinc, blotting 

paper soaked in salt water, and silver. This early design for a battery became known as the voltaic pile.  

Educate Yourself !!!!! 

 
Static Electricity is a “Stationary Electric Charge”. 

To understand electricity, we first need to examine the atom. All Matter is comprised of 

atoms. They are made up of 3 different types of subatomic particles, including 

electrons. Electrons have a negative electric charge and whiz around the positively charged nucleus 

behaving more like a photon than actual matter. Sometimes these electrons escape the restrictive boundaries of their 

orbital and move around between atoms or may even get captured by a different atom. We 

call these escaped electrons “free electrons” and are the basis of the electricity you use every 

day. Materials that have a lot of free electrons, such as metals, and are great conductors  

Some materials called insulators hold their electrons very tightly. Electrons do not 

move easily through these materials. Examples are plastic, wood, cloth, glass, or dry air. 

While electrons typically do not flow easily through insulators, it is still possible to transfer 

some electrons from one insulator to another. One common way is to rub two of these 

objects together. This creates an imbalance of positive and negative charges, called static 

electricity. If you have ever rubbed a balloon against a fabric and then stuck the balloon to a 

wall, that is an example of static electricity. Hair standing up on a cold winter day is another 

example of static electricity. Static electricity can build up on almost any material.  

Do you know why the balloon sticks to the wall, or your hair stands on end? This happens 

because they become electrically charged, and electric charges push and pull on each other, 

known as Electrostatic Forces. Opposite charges attract, or pull toward each other. Like charges 

repel, or push away from each other. Figure 1 shows this interaction between charges. 

 

Voltage = Current x Resistance (V = IR) 
(I)When a high quantity of free electrons are all moving in the same direction, we call it 

an electric current. The amount of electric current refers to the number of electrons (charges) passing through an area per 

unit of time, and is measured in amperes (usually called amps for short, abbreviated with a capital A). One ampere equals 

roughly 6.24 × 1018 or 6.24 quintillion electrons passing in 1 second. 6.24 x 1018 = 6,240,000,000,000,000,000 electrons!  

(V)Just like water needs a pressure difference to start flowing, electrons require an electric potential difference to 

make them move. The potential difference provides the energy to create movement. Electric potential difference is also 

called voltage and it is measured in volts (abbreviated V). In the case of water, pressure can be created by a water pump or 

difference in height, like a water tower. In electronics, batteries and electric generators are the common sources of voltage. 

The presence of two different charges also creates a voltage; it gives the electric charges the energy to flow. 

(R) Conductors allow current to flow through them easily, and charges do not lose much energy as they flow 

through these materials. Similar to how water gets slowed down when it encounters a smaller section in a pipe, electric 

current can encounter materials that are harder to get through. This obstruction to flow is quantified by a variable 

called resistance and measured in ohms (abbreviated Ω). The higher the value of the resistance, the more the material 

hinders (or resists) the current, and the more energy is lost as current flows through it. The voltage, the current it 

generates, and the resistance are related; this relationship is now known as Ohm's law and states that voltage is equal to 

current times resistance, or in equation form: V = IR 

 

How does a voltaic pile make electricity? 
 The key to electricity is the movement of particles carrying an electric charge, such as an electron. In a voltaic 

pile, these electrons move from one metal to the other through a solution containing an electrolyte. An electrolyte is 

typically a dissolved salt that “carries the charge” through the solution. The charged particles in the electrolyte react with 

the metals, causing an electrochemical reaction, a special kind of chemical reaction that produces free electrons. These 

free electrons produced by the electrochemical reactions carry the electric charge, and getting them to all move in the 

same direction will create an electric current “electricity”. The DC (Direct Current) electricity produced by the voltaic pile 

(aka battery) battery will flow from the positive (+) battery terminal called the anode, through the circuit, and back into 

the negatively (-) charged terminal called the cathode.   


