A cellular phone is an intriguing piece of technology which functions much like a walkie-talkie or radio. One of the largest differences between the cell phone and the radio is that the cell phone operates in duplex, while the radio is a simplex device. The word simplex/duplex refers to the number of frequencies the device will handle at once. In a simplex device, both parties use the same frequency, and so only one may speak at a time. Duplex devices, on the other hand, allow for the users to utilize different frequencies, creating a continuous conversation and the ability to speak at the same time.

One of the greatest advantages of the cell phone over the radio is its range. The secret to a cell phone is not higher power; in fact, a cell phone uses very little power. The idea behind the system is that a city can be divided up into zones, known as "cells," and a tower with a weak signal can be put up in each. These zones are usually thought of as a large hexagonal grid. There are only 416 available duplex voice channels for a standard phone, and obviously more than 416 users. The secret to the service is that signal frequencies are actually reused many times over across a city. Any given cell handles 1/7th of the available channels, enough so that each adjoining cell can have its own unique frequencies. Nonadjacent cells, however, are free to repeat the same signal frequencies, and so the amount of people the cell phone network can handle increases exponentially.

A special system had to be designed if the phone user was "roaming," or moving from cell to cell with his or her phone. As you near the outer limits of the cell you are in, the tower will pick up your diminishing signal. Meanwhile, any other towers you approach will sense a strengthening signal from your phone. The two towers then coordinate through the MTSO (mobile telephone switching office) and perform a "handoff" so that your conversation is smooth and seamless from one cell to another. 

Even with the basic technology so incredible, new ways of running cell phones are being discovered every day. Digital compression now allows even more people to operate on any given channel. Hands-free phones may even lessen the amount of phone related car crashes. What will the future hold for this remarkable technology? Only time will tell.
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