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Introduction and Definition

In 1891, Mr. Henry Ford presented his wife Clara with a design for an internal combustion engine, drawn on the back of a piece of sheet music. “Crazy” Henry, as some of his neighbors called him, was seemingly always consumed in his work of developing what he had dreamed of as a child, a “horseless carriage.” By 1908, Ford saw his dream come to fruition when he completed one of the most important prototypes in this modern era- the Model T. From his first drawing on the back of a piece of sheet music, to the introduction of the Model T, Henry Ford took full advantage of one of the most important aspects of new product design and innovation- prototyping.


Prototyping, according to Webster’s dictionary, can officially be defined as “an original model after which other similar things are patterned.” This is a vague definition, but prototyping in general is a rather vague concept. This is because it can be applied to many different things and ideas. For example, Ford’s simple drawing of an internal combustion engine can be considered as much of a prototype as his first completed Model T. The definition of a prototype can also change quite a bit depending on what industry is being spoken of.  According to OCLC online, prototyping can be compared to a rough draft of a document. “It still needs to be polished, but allows you to begin solidifying ideas, correcting major errors, and even start over without a lot of lost time.”

Prototyping generally is broken up into two broad categories: High-fidelity and low-fidelity prototypes. Which one of these you use depends on where you are in the design process and what industry is involved. A low-fidelity (also known as lo-fi) prototype is a quick and dirty mockup that is cheap, easily changed, and can be thrown away without complaint. The goal of such a prototype is to create something as quickly as possible that will elicit user feedback. A high-fidelity (also known as hi-fi) prototype, on the other hand, is much closer to the actual product in look and feel and requires much more of an investment to produce. 

 How to Use Prototyping


  When learning how to use prototyping, it is essential to learn of the different methods associated with it. Probably the most common lo-fi prototype is that of the paper prototype. The paper prototype is usually considered to be the cheapest and quickest way to develop a prototype. This process can be as simple as using a pencil and a piece of paper to draw out the mockup (or model) of the prototype. The idea is to get the prototype on paper so the decision-makers of the company can evaluate it. They can then determine if the prototype is something that the company would want to pursue. The paper prototype is ideal because the company can see early on in the process if the prototype is viable without spending a lot of time and money. Also the design teams feel less pressure in these early stages of prototype development, which usually results in better ideas. 


Perhaps the most common way of prototyping these days is by way of CAD (Computer Aided Design), which is also another form of a paper prototype. This process involves using some sophisticated computer models to come up with a working prototype. These CAD prototypes are most prevalent in the automobile industry, where today’s cars are designed entirely by computer, allowing design attributes to be shared simultaneously by every department involved in the product design process.  With the sharing of these designs comes the advantage of having everyone involved and giving input on the prototype. Probably the most distinct advantage of prototyping in this fashion is the flexibility it provides to the designers who can work together to perfect the prototype before any money is spent to bring it to life. 


The third form of prototyping is rapid prototyping. Rapid prototyping automates the fabrication of a prototype part from a 3-Dimensional CAD drawing. Rapid prototyping is very effective because it aids in the process of guiding a product from concept to market quickly and inexpensively. Whereas conventional prototyping methods may take weeks or even months depending on the process used, the typical turnaround for a rapid prototype part can take a few days. Rapid prototyping also reduces the amount of defects in products and reduces risk from the company’s perspective. 


The use of these prototyping methods changes from industry to industry, but there are always some basic steps that need to be followed when developing a prototype. First, you need to develop a plan for your prototype and come up with some goals about how you are going to accomplish that plan. Next is the selection of the actual design process, or in other words, what type of prototype will be constructed. Once the decision is made on the design process, the actual prototype is then constructed and analyzed to see if it is feasible. If the prototype is considered feasible, it is then rolled-out and physically produced. The final stage is the evolution of the design, where improvements and changes are continuously made to the final prototype. 

Example Where Prototyping is Used


In almost every industry it is necessary in the design process to produce a prototype of the product before the final product is ever produced. This is especially important in the automobile industry, where Ford Motor Company has mastered the use of CAD programs to develop functional prototypes. Ford’s global network of research and development facilities can be found all over the world and are connected via satellite links, undersea cables, and land lines purchased from telecommunication carriers. By staying connected, a 3-D drawing of a new-car design can be sent from site to site, where colleagues at each site can look at the prototype simultaneously and discuss changes. The image can be changed and modified in any way imaginable, and then is sent to a computerized milling machine in Turin, where a clay or plastic foam prototype can be produced in a few hours. 

With such a system, Ford has created the possibility of getting instant feedback from its numerous departments around the world and creating a better-quality prototype that is less expensive. Forty percent of the development costs of a new car are spent modifying the design after production has begun. Ford hopes this worldwide network will cut down on the number of changes in a new car’s initial design and shorten the design cycle to two years or less.

Where to Get More Information on Prototyping


Although the basics of prototyping were covered in this paper, there is still much that can be learned about this ever-changing process. Here are some web sites and additional sources that helped me. 

www.freequality.org
www.stcsig.org
http://csweb.cs.bgsu.edu
http://pages.cpsc.ucalgary.ca
www.oclc.org
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