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Grade: 8-12

Objective:  
· To learn about emerging innovations involving mining and their applications to the American West from 1848-1920
· To understand the role of innovators and inventors in applying  new technologies.

Time: 
Two days.

Definitions
: The starting point for innovation is the generation of creative ideas. 

Innovation is:
· people creating value by implementing new ideas. 
· the process of taking those ideas to market or to usefulness; 
· anything that provides a new perceived benefit to a customer or employee; 
· anything that concerns the search for and the discovery, experimentation, development, imitation and adoption of new products, new processes and new organizational set ups; 
· the conversion of knowledge and ideas into a benefit, which may be for commercial use or for the public good; the benefit may be new or improved products, processes or services;

· the process that transforms ideas into commercial value; 

The distinction between "invention" and "innovation" is that invention is the creation of a new idea or concept, and innovation is turning the new concept into commercial success or widespread use;   

Incremental innovation seeks to improve the systems that already exist, making them better, faster cheaper. This is sometimes called "Market Pull" innovation. Radical innovation is more focused on new technologies, new business models and breakthrough businesses. This is sometimes called "Technology Push" innovation 

Technology: the application of scientific knowledge for practical purposes. Information technologies include both language and writing.

Invention: the process of creatively finding new ways to address human needs and involves the creation of new ideas and concepts.
Standards: 
United States History Era 4: Standard 2 

How the industrial revolution…and the westward changed the lives of Americans…

United States History Era 6: How the rise of corporations, heavy industry and mechanized farming transformed the American people.

Procedures: Students will be divided into five separate “mining” groups: Placer Mining, Hydraulic Mining, Hard Rock Mining (2 groups), and Open Pit Mining. Each of these will be researched and reported on to the class. Hard Rock Mining will require two groups, due to the greater number of innovations to be explored. Both the ideas and the innovators and inventors working with each type of mining will be explored. Each innovation will then be studied in terms of its effect on the American West through 1920. In reporting back to the class, each group will trace the impact of the innovation.

The innovations to be studied should include the following: 

1. Placer Mining (for gold nuggets, dust, and flakes): sluice box, panning, cradle, gold balance scale, denim jeans (1848—1860).

2. Hydraulic Mining: hydraulic cannon and its impact (1853-1884). (Outlawed in the Sawyer Decision of 1884.)

3. Hard Rock Mining Group 1: digging technologies, the “square set” timber construction, ore cars, railroad system adaptations, steel cable (1850s-1880)

4. Hard Rock Mining Group 2: dynamite, pneumatic drills, piston and vacuum pump, the carbide lamp, hard hats, self-contained breathing devices (1880-1920).

5. Open Pit Mining: the steam shovel, electrical applications, railroad innovations (1880s-1920).
Impact topics should include the following: 

1. Land Pollution: flooding, toxins, deforestation.
2. Air Pollution: toxins above and below ground.
3. Water Pollution: mining contaminants.
4. Settlement patterns and political developments.

5. Mining Innovations clash with farming and ranching.    

6. Transportation applications—railroad construction, cable cars.
7. The mining of copper and the development of electricity.

8. Smelting and medical ailments (arsenic and sulfur dioxide). Diseases and treatments.     

9. Mining and firefighting innovations.
Sources for information”

1. www.fpri.org/education/innovation/. At this site are articles and videos from numerous Innovation experts. Materials will include talks from the Wachman Center Weekend on Innovation October, 2008.

2. A Yahoo or Google search of the innovators and innovations will yield a wide range of sources.

3. The National Archives.  http://www.archives.gov  Vast array of resources and documents.

4. In Riches to Rust, Eric Twitty. Observations of more than 300 mines in some 50 Western mining districts.

5. Beth and Bill Sagstetter, The Mining Camps Speak: A New Way to Explore the Ghost Towns of the American West (Denver, Colo.: Bench Mark Publishing, 1998).

6. Will Meyerriecks, Drills and Mills: Precious Metal Mining and Milling Methods of the Frontier West (Tampa, Fla.: published by the author, 2001).

7. Lemelson Center. http://www.invention.smithsonian.org/home.

8. The Smithsonian Institution.  http://invention.smithsonian.org/resources/default_online_articles.aspx
� Yuri Ijuri and Robert Lawrence Kuhn, New Directions in Creative and Innovative Management: Bridging Theory and Practice, Ballinger Publishing (1988).
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