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H._.mxm a look at any battery, and you'll notice that it has two terminals, One terminal is marked (+), or positive, while the other is marked
(=), or negative. In normal flashlight batteries, like AA, C or D cell, the terminals are located on the

dangerous, particularly on larger batteries. To properly harness the electric charge produced by a battery, you must connect it to a load.
The load might be something like a light bulb, a motor or an electronic circuit like a radio.
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@ The internal workings of a battery are typically housed within a metal or plastic case. Inside this case are a cathode, which connects to
the positive terminal, and an anode, which connects to the negative terminal. These components, more generally known as electrodes,
occupy most of the space in a battery and are the place where the chemical reactions occur. A separatorcreates a barrier between the

cathode and anode, preventing the electrodes from touching while allowing electrical charge to flow freely between them. The medium
that allows the electric charge to flow between the cathode and anode is known as the electrolyte. Finally,

the collector conducts the
charge to the outside of the battery and through the load.

%3 lot happens inside a battery when you pop it into your flashlight, remote control or other wire-
free device. While the processes by which they produce electricity differ slightly from battery to
battery, the basic idea remains the same. _ .

When a load completes the circuit between the two terminals, the battery produces electricity
through a series of electromagnetic reactions between the anode, cathode and electrolyte. The
anode experiences an oxidation reaction in which two or more ions (electrically charged atoms
or molecules) from the electrolyte combine with the anode, producing a compound and releasing
one or more electrons. At the same time, the cathode goes through a reduction reaction in
which the cathode substance, ions and free electrons also combine to form compounds. While
this action may sound complicated, it's actually very simple: The reaction in the anode creates
electrons, and the reaction in the cathode absorbs them. The net product is electricity. The

battery will continue to produce electricity until one or both of the electrodes run out of the
substance necessary for the reactions to occur.
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Circuits — an electron maze
Understanding open, closed, short, series, and parallel circuits
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Battery arrangement determines voltage

and current. Check out serial battery . . . . .
arrangements, parallel arrangements and Controlling the flow of electrons provides us with heat, light, power, entertainments,

what maximum current is about and communications over vast distances. Bulbs, batteries, and wires can help
HOWSTUFFWORKS.COM ) students build a basic understanding of electrical circuits.

WVNKW\Q . .::

In many devices that use batteries -- such as portable radios and flashlights -- you don't use just
one cell at a time. You normally group them together in a serial arrangement to increase
the voltage or in a parallel arrangement to increase current. The diagram shows these two

arrangements.

The upper diagram shows a parallel arrangement. The four batteries in parallel will together
produce the voltage of one cell, but the current they supply will be four times that of a single
cell. Current is the rate at which electric charge passes through a circuit, and is measured in
amperes. Batteries are rated in amp-hours, or, in the case of smaller household batteries,
milliamp-hours (mAH). A typical household cell rated at 500 milliamp-hours should be able to

supply 500 milliamps of current to the load for one hour. You can slice and dice the milliamp-hour

http:/felectronics.howstuffworks.com/everyday-tech/battery6.htm 142
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of a key; a strenuous cranking would be required to get the pistons moving. Wires would be strung everywhere creating a safety hazard

3

and an unsightly mess. Thankfully, batteries provide us with a mobile source of power that makes many modern conveniences possible.

While there are many different types of batteries, the basic concept by which they function remains the same. When a device is
connected to a battery, a reaction occurs that produces electrical energy. This is known as an electrochem

. s charge is restored. The most common rechargeab

are lithium-ion (LiOn), though nickel-metal hydride (NiMH) and nickel-cadmium (NiCd) batteries were also once very prevalent.
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The Science Behind the Activity
Batteries contain chemicals that interact to provide a “push” and a “pull” for external electrons that are connected
in a continuous path of from one contact (negative -) of a battery to the other contact (positive +) of the same

battery. This continuous path is called a circuit. Students need to know batteries, solar cells, generators, fuel cells,
and other power sources create forces to move electrons; they do not create electrons!

Essentially, all things contain electrons, Metal objects have electrons that can easily be made to move in one
direction. Electrons can move within the metal object and to other connecting metal objects. Conductors are
materials, like metal wires, that can provide a path for electrons to easily move or, more accurately, to bump along,.
Wires are often covered with an insulator or non-conducting material that does not allow electrons to move about
easily. Folded Foil Wires have no insulating covering, so there is an increased risk of short circuits,

In a circuit the power source is connected to some type of load or object being powered. A load can be a light,

motor, electromagnet, etc. An open circuit has a gap or opening somewhere in the path of conductive material
from the power source to the load and back to the power source. A circuit that has no gaps is called a closed_or
complete circuit. A switch is a device with a movable piece of a conductor that can be moved to close a gap.

Electrons act as if they are lazy and want to take the shortest path, electrically, to and from the battery or other
power source, instead of going to “work™ in the light bulb, motor or other resistive load. A path that is a short cut (a
low resistive path) back to the power source is called a short circuit. A short circuit can cause a rapid and massive
flow of electrons that can heat wires until they are burning hot. This is why homes and cars have fuses, devices
with a metal wire that will melt at a lower temperature than other wires. If heated up by a short circuit, this special
wire will melt so as to create a gap in the circuit. The gap stops the flow of electrons so the other wires will not heat
up enough to start a fire. Circuit breakers perform the same function as a fuse, to create a gap in the circuit during
a short circuit, but they can be reset instead of needing to be replaced like a fuse.

Taking it Further

e What will happen when 2 batteries are used in a circuit? The batteries,
like the bulbs, can be placed in parallel or in series. If the batteries are
placed side by side (parallel) they must be placed facing the same
direction when connected, positive to positive (+ to +) and negative to
negative (- to -). Wiring the batteries with their ends together, with one
battery inverted to the other (- to +), would create a short circuit that
can make the batteries and the wires burning hot!
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