January 21, 2005

History of Inventions Working Papers

                                            By Dr. Frank J. Collazo

alt.inventors:   This newsgroup deals with topic related to ideas about inventions.  Select three messages from the group.  Try to find messages that relate to your area of interest.  If you can’t find any, select any three from the group.

· Subject of Message: Linux, Technological Innovation and Originality

· Brief Description of the Message

Like SCO, ADTI--which espouses the ideals of "civil liberty, political equality and economic freedom and opportunity"--offers no hard evidence to support its assertions. The supposed proof, culled from interviews conducted by ADTI president Kenneth Brown with a couple of dozen "leading technologists," will be revealed in later announcements and in a book Brown is writing on open-source software. 

Other open-source opponents have taken a similar tack: We know this inflammatory and potentially market-arresting claim to be true, but we can't disclose all the particulars right now; trust us on this one; more to come later. 

Oddly enough, Brown claims he's an open-source advocate and is calling for a $5 billion government program to develop such software. What concerns him about Linux, he says, is the "hybrid" nature of the software--allegedly derived from both open-source and proprietary code--which creates a climate for acceptable intellectual property theft. "To this day," Brown says, "we have a serious attribution problem in software development because some programmers have chosen to unscrupulously borrow or imitate Unix."

1. Subject of Message: Linux Computer Operating System Founder
Brief summary of the content of the message:  “[Linux has] a development team that is bigger than anything Microsoft could pay for. It’s not that [Linux] is better-engineered; it’s that there are so many more people working on it, and it is better tested.” --Bob Young, president of Red Hat [software company] 

Linus Torvalds created Linux--a computer operating system--as a student at the University of Helsinki, Finland, in 1991.  But he quickly realized he’d need other programmers’ help to make Linux work well.  Using the Internet, he invited programmers around the world to write parts of the system.  Collaborators quickly improved it. 

Linux, like other operating systems, acts as a bridge between your computer’s hardware, or physical equipment, and its software, allowing you to interact with your computer. But unlike most systems, Linux is free in several ways. First, users are free to look at the programming code, customize it for their own needs, and make their own repairs. Linux also lets users suggest ways to modify the overall program, thus ensuring that users around the world constantly improve it. And the core operating system costs nothing.
2. Subject of Message: The Evolving Linux Community
Brief summary of the content of the message:  Torvalds attributes the success of Linux to the way the Linux community has evolved “by mistake and luck” into a strong force. “Things don’t get better by having the same people test it over and over again.” According to Torvalds, “Everybody wants to impress their peers, improve their reputation, elevate their social status.  Open source development gives programmers the chance [to show off their skills.]” 

Conceived as a way to give computer users more control, a vast number of software programmers have taken Linux’s source code and adapted it to meet their individual needs.  As Linux has become more of a commercial product and moved into corporate information-technology settings, users who aren’t software developers have become an especially important driving force in the system’s evolution. 

Torvalds says, “[Non-programmers] tend to do different things [with their computers than] what I do, so their needs are different.  And in many cases those differences have shown something that was missing or badly done in Linux. So even though those users aren’t interested in how Linux works, they have been instrumental in making it better.”

miscuing property:

This newsgroup deals with topics relating to the area of patents.

Select three messages from the group.  Try to find messages that relate to your area of interest.  If you can’t find any, select any three from the group.

3. Subject of Message:  § 102. Subject matter of copyright (in general)

Brief summary of the content of the message:  Copyright protection subsists, in accordance with this title, in original works of authorship fixed in any tangible medium of expression, now known or later developed, from which they can be perceived, reproduced, or otherwise communicated, either directly or with the aid of a machine or device. Works of authorship include the following categories: 
(a)  Literary works 
(b)  Musical works, including any accompanying words 
(c)  Dramatic works, including any accompanying music 
(d)  Pantomimes and choreographic works 
(e)  Pictorial, graphic, and sculptural works 
(f)  Motion pictures and other audiovisual works 
(g)  Sound recordings and 
(h)  Architectural works 
4. Subject of Message:  § 103. Subject matter of copyright: Compilations and           Derivative Works
Brief summary of the content of the message:  (a) The subject matter of copyright as specified by section 102 includes compilations and derivative works, but protection for a work employing preexisting material in which copyright subsists does not extend to any part of the work in which such material has been used unlawfully.   (b) The copyright in a compilation or derivative work extends only to the material contributed by the author of such work, as distinguished from the preexisting material employed in the work, and does not imply any exclusive right in the preexisting material.  The copyright in such work is independent of, and does not affect or enlarge the scope, duration, ownership, or subsistence of, any copyright protection in the preexisting material. 
5. Subject of Message: § 104A. Copyright in restored works

Brief summary of the content of the message:  

(a)  Automatic Protection and Term. 

 (1) Term. 

(a) Copyright subsists, in accordance with this section, in restored works, and vests automatically on the date of restoration. 
(b) Any work in which copyright is restored under this section shall subsist for the remainder of the term of copyright that the work would have otherwise been granted in the United States if the work never entered the public domain in the United States. 
 (2) Exception. Any work in which the copyright was ever owned or    administered by the Alien Property Custodian and in which the restored copyright would be owned by a government or instrumentality thereof, is not a restored work. 

After completing this assignment, feel free to “unsubscribe.”

SUBJECT SPECIFIC WEBSITES

The following websites offer many resources, ideas, and lesson plans for teachers.  Some of them might not have anything on the your specific lesson plan/project topic.  Others, however, will probably lead you to an abundance of useful information.  Many sites will have a list of links to other sites containing similar information.  These links are usually found in the left margin menu or near the bottom of a page.  Common names include, “links,” “more got sites,” “places of interest,” etc.  

When you eventually write your lesson plan or project, you probably will not use all of the information you collected while exploring the Websites.  However, on your first “pass” through these sites, it is a good idea to make a note of anything that you think might be useful.  Then, when you are finished, review everything you have gathered and select the information that you want to use.  These sites will also give you a wealth of information for future lesson plans and classes, so as you browse through them, you may want to make notes about anything you might want to go back to later.

6. education Planet: This is a site with educational resources that guide 

      teachers and students through the history of inventions.

Address:   www.educationplanet.com
In the search box type “Benjamin Franklin.”  click on “Benjamin Franklin – A Documentary History.”   Click on “Printer” and using the “Chronology,” summarize the information provided for 27 Sept. 1685, 1690, 16 Sept. 1701, 10 March 1705, and 16 April 1705.

27 Sept. 1685:  Josiah (father of BF) professed his faith and was admitted to membership in the Third or Old South Church. Hill Historical Catalogue 108. Cf. 4 Feb. 1693/4. 
Josiah Franklin took up residence on Milk Street in 1685, renting a house from Nathaniel Reynolds on which Simeon Stoddard held a mortgage, Shurtleff 617.  Thomas Minns speculated that Josiah Franklin rented a shop at 339-341 Washington Street (the site of the land in 1906)  at the same time that he rented the Milk Street house: "the fact that he [Josiah Franklin] could obtain a house and a shop so near together may have determined the place of his residence."  

1690, 16 Sept, at 11 pm, a fire broke out at the house of John Allen, burning his apprentice to death and then spread to "the House of Lt. Reynolds, Mr. Bligh, Langden, and a great part of Savil Simson.  The wind being Southwest, the South-Meeting House was preserved with very much difficulty, being in a flame in diverse places of it" (Sewall 1:266).  If "the House of Lt. Reynolds" refers to the Franklin residence, Josiah, Abiah and their five children all escaped.  Since Lt. Reynolds took out a mortgage for fifty pounds in 1691, the house was probably partially burned and rebuilt.  The Franklins either rented elsewhere or stayed with friends for several months while the house was being rebuilt. 
10 March 1700/1: "At a Publicke Town meeting of the Inhabitants," Josiah Franklin was elected a clerk of the market. RRC 7: 243; 8:6; Seybolt, Town Officials 100. 

20 Sept, 1701: Ebenezer Franklin (brother of BF) born in Boston.
16 April 1705: Monday. BNL printed James Gray's obituary, an early notice of the Yankee trader type and dealer in chapbooks: he "used to go up and down the Country Selling of Books."  Dying in Boston, he left "a Considerable Estate," including £700 in coin. 
16 May, 1701: Samuel Franklin (half-brother of BF) married Elizabeth Tyng. P 1:lvii. 

7. The Academy of Applied Science
The academy offers enrichment programs and professional development for teachers and educational administrators.

Address:   www.aas-world.org/
In the left column menu, click on “Index” and then click on “Components.”  Read the article and summarize the information.

Summary:  It defines the concept of a Young Inventor program. Teacher workshops provide hands-on experience and training to assist teachers in implementing creative thinking and problem solving activities in their classrooms. It combines the concept of inventing with the process of creative thinking, critical thinking and creative problem solving. Each student identifies a problem to be solved and goes about solving it. These programs help students develop the essential skills of logical thinking, creative problem solving, intellectual risk taking and communication. To encourage creative and productive thinking, start working with some creative thinking processes, including brainstorming.

8. Jerome And Dorothy Lemelson Center
This site will let you explore the exciting world of inventions.  The Lemelson Center was founded in 1995 at the Smithsonian Institution.  It studies inventions and their innovation through time. 

Address:  www.si.edu/lemelson/
Select the icon with the heading “Digging Deeper.”  Click on the word “Bibliography.”

Locate the “Inventors and inventions” category and provide the author, title and date for three listings.

   a.  Author:  Leon Battista Alberti.
Title: Anemometer, 1450

Description: The anemometer is a device that measures the speed of the wind (or other airflow, like in a wind tunnel).  The first anemometer, a disc placed perpendicular to the wind, was invented in 1450 by the Italian architect Leon Battista Alberti.  Robert Hooke, an English physicist, later reinvented the anemometer.  In 1846, John Thomas Romney Robinson, an Irish physicist, invented the spinning-cup anemometer. In this device, cups are attached to a vertical shaft; when the cups spin in the wind, it causes a gear to turn.

   b.  Author:  Behaim, Martin
Title:  "Nürnberg Terrestrial Globe". Date: 1490-1492

Description:  Martin Behaim (1459-1537) was a German mapmaker, navigator, and merchant. Behaim made the earliest globe, called the "Nürnberg Terrestrial Globe". It was made during the years 1490-1492; the painter George Glockendon helped in the project. Behaim had previously sailed to Portugal as a merchant (in 1480). He had advised King John II on matters concerning navigation. He accompanied the Portuguese explorer Diogo Cam (Cão) on a 1485-1486 voyage to the coast of West Africa; during this trip, the mouth of the Congo River was discovered. After returning to Nürnberg in 1490, Behaim began construction of his globe (which was very inaccurate as compared to other maps from that time, even in the areas in which Behaim had sailed). It was once thought that Behaim's maps might have influenced Columbus and Magellan; this is now discounted. Behaim may have also developed an astrolabe. Behaim's globe is now in the German National Museum in Nürnberg.

   c.  Author: Guttenberg, Johannes 
Title:  - Printing Press with Movable Type
Date: 1450

Description:  Johannes Gutenberg (the late 1300's-1468) was a German craftsman, inventor, and printer who invented the first printing press with movable type in 1450. This invention revolutionized printing, making it simpler and more affordable. Gutenberg produced dies (molds) for easily producing individual pieces of metal type that could be made, assembled, and later reused. Gutenberg's new press could print a page every three minutes. This made printed material available to the masses for the first time in history. Religious materials were the majority of the early printed materials. The use of printing presses began the standardization of spelling.

         d.  The National Inventors Hall Of Fame

This site lets you experience the excitement and discovery of creativity and imagination through their exhibits and presentations of inventions.

Address:  http://www.invent.org/hall_of_fame/1_0_0_hall_of_fame.asp

(You may need to download Flash Player to view this site if you don’t already have it – it is free.  You can find a link for Flash Player at www.invent.org.)  

Locate the three boxes in the middle of the page and click on the left one.  You will find a search window and a list of options for “browsing” by “inventor,” “invention,” “induction date,” and “decade.”   Click on “by invention.”  For this assignment, you will click on three different letters.  When you click on a letter, then click on one of the inventions listed and provide the name of the invention, name of the inventor, the first patent number, and a description of the invention.

1) Name of Invention:  Apparatus for Treating Air Conditioner
            Name of Inventor:  Willis Haviland Carrier
            Patent Number: Patent Number(s) 808,897

Description:  American engineer and inventor Willis Haviland Carrier developed the formulae and equipment that made air conditioning possible. The world's first spray type air conditioning equipment was Carrier's 'Apparatus for Treating Air,' which he correctly predicted would be used to enhance comfort as well as improve industrial processes and products. In 1911 Carrier disclosed his basic 'Rational Psychrometric Formulae' to the American Society of Mechanical Engineers. The formulae still stand as the basis for all fundamental calculations in the air conditioning industry. His development of the first safe, low pressure centrifugal refrigeration machine using nontoxic, nonflammable refrigerant marked the beginning of the era of comfort cooling.

Invention Impact: Carrier's early work in developing centrifugal refrigeration machines led to new safe refrigerants for which he also received several patents. By controlling humidity as well as temperature, he invented air conditioning as we know it today. 

Inventor Bio:  Born near Angola in western New York, Carrier attended Cornell University and graduated with an M.E. in 1901. Only one year later his first installation of scientific air conditioning was in operation, controlling both temperature and humidity in a Brooklyn printing plant. Carrier and several other engineers formed the Carrier Engineering Corporation in 1915 with capital of $35,000.
2) Name of Invention: Calculating Machine Calculator
            Name of Inventor:  William Seward Burroughs 
            Born Jan 28 1857 - Died Sep 14 1898
            Patent Number: Patent Number(s) 388,116

Description:  William Seward Burroughs invented the first practical adding and listing machine. Burroughs submitted a patent application in 1885 for his 'Calculating Machine' and the patent was awarded in 1888. In 1886 Burroughs and several St. Louis businessmen formed the American Arithmometer Co. to market the machine. The first machine, however, required a special knack in pulling the handle to execute the calculation correctly. More often than not novice users would get wildly differing sums depending on the vigor they employed in using the invention. In 1893 Burroughs received a patent for an improved calculating machine, which incorporated an oil-filled 'dashpot,' a hydraulic governor. This device enabled the machine to operate properly regardless of the manner with which the handle might be pulled.

Invention Impact: None

Inventor Bio: Born in Rochester, New York, Burroughs began his career as a bank clerk in the Cayuga County National Bank in Auburn, New York. His poor health necessitated a move to a warmer climate, however, and he relocated to St. Louis in 1882. Working in a bank inspired the young inventor with a vision of a mechanical device that would relieve accountants and bookkeepers of the monotony of their tasks and ensure that a smaller percentage of their time was spent correcting errors. Burroughs began work on his mechanical accounting device shortly after he moved to St. Louis. A sympathetic shop owner, Joseph Boyer, encouraged his work by giving him bench space at the Boyer Machine Shop and provided him with a young assistant, Alfred Doughty, later president of the Burroughs Adding Machine Company. Burroughs retired from his company in 1897 due to poor health and moved to Citronelle, Alabama. By 1898, the year Burroughs died, more than 1,000 machines had been sold, and by 1926 the company, renamed the Burroughs Adding Machine Company, had produced a million machines.
3) Name of Invention: Sewing Machine/Sewing Machine
Name of Inventor:  Elias Howe
Born Jul 9 1819 - Died Oct 3 1867
            Patent Number: Patent Number(s) 4,750
Description:  Elias Howe invented the first practical sewing machine.  Born in Spencer, Massachusetts, he spent his childhood and early adult years in Massachusetts.  He became a skilled machinist, apprenticing in a textile factory and then for a master mechanic.  By April 1845, Howe had created a practical sewing machine.  In a public demonstration, Howe's invention proved to be five times faster than the swiftest hand sewers.

Invention Impact: Home was unsuccessful marketing his invention in the United States.  In 1846, he went to England and he sold the British rights for the machine to William Thomas, a large manufacturer of corsets, shoes, and umbrellas.  Upon his return to the U.S., Howe found that some manufacturers, including Isaac Singer, had already begun to make and sell sewing machines similar to his.  A five-year legal battle ensued, lasting from 1849 to 1854.  Finally his patent was declared basic and he was awarded a royalty on every machine that infringed his patent.

Inventor Bio: In 1865, he established the Howe Machine Company of Bridgeport, Connecticut, and the machine that he produced there won the gold medal at the Paris Exhibition of 1867.

4) Name of Invention: Discharge Device; Metal Vapor Lamp Fluorescent Lamp
Name of Inventor:  Edmund Germer 
Born Aug 24 1901 - Died Aug 10 1987 
Patent Number: Patent Number(s) 2,202,199; 2,182,732

Description: Edmund Germer's development of the fluorescent lamp and the high-pressure mercury-vapor lamp significantly increased the efficiency of lighting devices, allowing for more economical lighting while producing less heat than incandescent light.
Invention Impact: None
 

Inventor Bio: Germer was born in Berlin, the son of an accountant.  He studied at the University of Berlin during the 1920s, earning a doctorate in lighting technology.  His continual goal was to invent a better light source with higher lumen output and lower energy consumption compared to the incandescent lamp. While working so that he might continue his studies, he co-founded the Rectron Company that was involved in the development of inert gas-glowing cathode rectifiers.  After resigning his position as chief physicist, he became a freelance inventor during the 1930s for companies such as Osram and Phillips.  Both his fluorescent lamp and high-pressure mercury-vapor lamp were licensed to General Electric.  After World War II, Germer was invited by Engelhardt Industries of Newark, New Jersey to continue his research at Hanovia.  In 1951, he brought his wife and son to the United States.  Between 1926 and 1955, his patents numbered 22 from the United States and 30 from Germany for being the sole inventor and 100 more in both countries as co-inventor.

9. The Great Idea Finder

This site helps to promote the progress of science and useful arts by providing a showcase for new ideas.  They help creative thinkers with all phases of the process of turning dreams into reality.

Address:   www.ideafinder.com/facts/index.html
Select “Invention Facts & Myths,” and choose one of the inventions and describe how the idea came about.

Invention:  Eniac Computer

Description: 
	In 1936 British mathematician Alan Turing proposed the idea of a machine that could process equations without human direction.  The machine (now known as a Turing machine) resembled an automatic typewriter that used symbols for math and logic instead of letters.  Turing intended the device to be used as a "universal machine" that could be programmed to duplicate the function of any other existing machine.  Turing's machine was the theoretical precursor to the modern digital computer.

In the 1930s American mathematician Howard Aiken developed the Mark I calculating machine, which was built by IBM.  This electronic calculating machine used relays and electromagnetic components to replace mechanical components.  In later machines, Aiken used vacuum tubes and solid-state transistors (tiny electrical switches) to manipulate the binary numbers.  Aiken also introduced computers to universities by establishing the first computer science program at Harvard University.  Aiken never trusted the concept of storing a program within the computer. Instead his computer had to read instructions from punched cards.

	John Mauchly, an American physicist, and J. Presper Eckert, an American engineer, proposed an electronic digital computer, called the Electronic Numerical Integrator And Computer (ENIAC), which was built at the Moore School of Engineering at the University of Pennsylvania in Philadelphia.  The computer was based on some concepts developed by John Atanasoff, a physics teacher at Iowa State College.  ENIAC was completed in 1945 and is regarded as the first successful, general digital computer.  It weighed more than 27,000 kg (60,000 lb), and contained more than 18,000 vacuum tubes. 
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	Roughly 2000 of the computer's vacuum tubes were replaced each month by a team of six technicians.  Many of Eniac's first tasks were for military purposes, such as calculating ballistic firing tables and designing atomic weapons.  Since ENIAC was initially not a stored program machine, it had to be reprogrammed for each task. 
Unfortunately, although the conceptual design for EDVAC was completed by 1946, several key members including Eckert and Mauchley left the project to pursue their own careers, and the machine did not become fully operational until 1952.  When it was finally completed, EDVAC contained approximately 4,000 vacuum tubes and 10,000 crystal diodes.
In light of its late completion, some would dispute Edvac's claim-to-fame as the first stored-program computer.  A small experimental machine (which was based on the EDVAC concept) consisting of 32 words of memory and a 5-instruction instruction set was operating at Manchester University, England, by June 1948.  Another machine called the electronic delay storage automatic calculator (EDSAC) performed its first calculation at Cambridge University, England, in May 1949. 
EDSAC contained 3,000 vacuum tubes and used mercury delay lines for memory programs were input using paper tape and output results were passed to a teleprinter.  Additionally, EDSAC is credited as using one of the first assemblers called "Initial Orders," which allowed it to be programmed symbolically instead of using machine code. 
Eckert and Mauchley eventually formed their own company, which was then bought by the Rand Corporation.  They produced the Universal Automatic Computer (UNIVAC), which was used for a broader variety of commercial applications.  The (UNIVAC I), was also based on the EDVAC design.  Work started on UNIVAC I in 1948, and the first unit was delivered in 1951, which therefore predates Edvac's becoming fully operational. 

Eckert and Mauchly later lost the patent on their machine when it was claimed that another early experimenter, John Atanasoff, had given them all the ideas about ENIAC that mattered.


10.  Inventors and Inventions for K-12 Education

This web site provides information on many of the more significant inventors.  Besides the biographies of many inventors this site provides lesson plans too.
Address:   http://falcon.jmu.edu/~ramseyil/inventors.htm

Scroll down towards the bottom of the page to “Lesson Plans,” select two of the links, and describe the information provided in each.  (Note:  some of the links may not work.  Just select a different one.)

Link Name: Inventions
Description:  

Overview - This activity allows the student to exercise his creative faculties while grounding it both concretely and  abstractly through creation of an artifact as well as conceiving of its design, uses, application and feasibility. If done in dyads, it may also be used instrumentally for collaborative learning.

Purpose - This activity is primarily designed to help students understand the relationship between things and words.  Students create their own inventions and learn to describe them as well as to create a history for them utilizing standard research format, i.e., proposal, hypothesis, plan, outlining, etc.  The further purpose is to demonstrate interdisciplinary links between Language Arts and other academic disciplines.

Objectives:  Participants will strive to:


1.  Develop an invention after collaborating in dyads.


2.  Describe the invention.


3.  Develop a short paper on its uses and applications

Link Name: Inventions
Description:  Discovering that the Chinese had toy helicopters centuries before man flew in helicopters made me curious.  Let's learn more about ancient inventions. 

· What bronze weapon invented by the Chinese could fire up to 650 feet? 

· How did the Chinese first use gunpowder? 

· What did the Chinese write on before they discovered paper? 

· How were fireworks used? 

· What did the Chinese call a wheelbarrow? 

· What direction did your house have to face in order for you and nature to get along? 

11. Thomas Edison
This is an interesting site about Thomas Edison including facts about his life and greatest achievements.

Address:   www.Thomasedison.com/
Select the topic on “Inventions.” Find the list of special experiments relating to the defense of the United States and list three of Edison’s special experiments.

a. Automatic Repeater: At age 16, after working in a variety of telegraph offices, where he performed numerous "moonlight" experiments, he finally came up with his first authentic invention. Called an "automatic repeater," it transmitted telegraph signals between unmanned stations, allowing virtually anyone to easily and accurately translate code at their own speed and convenience. Curiously, he never patented the initial version of this idea.

b.  Morse Code: It is used in Tactical communications systems.  However, instead of being a haven for the thousands of young "tekkies" - who communicate with each other in computerese and internet code of today - it was the home of scores of young telegraphers who anxiously stayed abreast of the emerging age of electricity and the telephone etc. by conversing with  via Morse code.
c.  Multiplexer Device: It is used in Tactical Communications systems by all the Armed Services. "multiplexing" telegraph signals. This theory and related experimental quests involved the transmission of electrical impulses at different frequencies over telegraph wires, producing horn-like simulations of the human voice and even crude images (the first internet?) via an instrument called the harmonic telegraph. 
d. Not surprisingly, Alexander Graham Bell, who was also living in Boston at the time, was equally fascinated by this exciting new aspect of communication science. And no wonder.  The principles surrounding it ultimately led to the invention of the first articulating telephone, the first fax machine, the first microphone, etc. 

During this epiphany, Edison also became very well acquainted with Benjamin Bredding.  The same age as Bell and Edison, this 21-year-old genius would soon  provide critically important assistance to Bell in perfecting long distance telephony, the first reciprocating telephone, and the magneto phone.  A crack electrician, Bredding, with Watson's assistance, later set up the world's first two-way long distance telephone apparatus for his close friend Alexander Graham Bell, who at the time "knew almost nothing about electricity."
e.  Stearns finally sold the patent for this highly significant cost-cutting invention to Western Union for $750,000.  Bredding (and Edison, of course) wound up getting absolutely nothing from the venture.  In the meantime, however, Bredding provided his pal, Tom Edison, with his first detailed introduction and understanding of the state-of-the-art harmonograph and the multiplex transmitter.  
Unlike Edison, Bredding was an extremely modest individual with little taste for aggrandizement and self-promotion.  The pathetic upshot of all this was that, while the caprice associated with the rough and tumble world of patenting inventions in the mid-19th century ultimately crushed Bredding's innately mild and somewhat naive spirit and his extraordinary potential.  It merely spurred the tough-minded Edison on to not only improve the duplex transmitter, but also to later patent the world's first quadruplex transmitter. 

12. Inventors and Inventions

This site provides an extensive source of information about inventors and inventions.  The selection of sites should help make your selection of resources a little easier.

Address:  http://inventors.about.com

From the left menu click on “Find: A to Z Inventors” and list two of the inventors and one site from each selected inventor’s list of resources.  Again from the left menu select and list one lesson plan, found near the bottom of the page, and provide the name of the author and describe the plan.

 a.  Name:  Aerosol Spray Can
            Related site:  http://inventors.about.com/library/inventors/blcan.htm#aerosol
Description of the Invention: Aerosol Spray Cans 
The concept of an aerosol originated as early as 1790, when self-pressurized carbonated beverages were introduced in France.  In 1837, a man called Perpigna invented a soda siphon incorporating a valve.  In 1899, inventors Helbling and Pertsch patented aerosols pressurized using methyl and ethyl chloride as propellants. 

On November 23, 1927, Norwegian engineer Erik Rotheim (also spelled Eric Rotheim) patented the first aerosol can and valve that could hold and dispense products and propellant systems. This was the forerunner of the modern aerosol can and valve. (In 1998, the Norwegian post office issued a stamp celebrating the Norwegian invention of the spray can.) 

During World War II, the U.S. government funded research into a portable way for service men to spray malaria-carrying bugs. Department of Agriculture researchers, Lyle Goodhue and William Sullivan, developed a small aerosol can pressurized by a liquefied gas (a fluorocarbon) in 1943. It was their design that made products like hair spray possible, along with the work of another inventor. In 1953, Robert Abplanal invented a crimp-on valve "for dispensing gases under pressure." This put the manufacture of aerosol spray can products into high gear. Abplanal had created the first clog-free valve for spray cans. Abplanal also invented the "Aquasol" or pump spray, which uses water-soluble hydrocarbons as the propellant source. He realized that the fluorocarbons in the older aerosol cans damaged the ozone layer. 

b.  Name:  Calculator
           Related site: http://inventors.about.com/library/inventors/blcalculator.htm
Description of the Invention: Calculators 
William Seward Burroughs.  Born 1857 Rochester, N.Y - Died 1898. 
In 1885, Burroughs filed his first patent for a calculating machine.  However, his 1892 patent was for an improved calculating machine with an added printer.  William Seward Burroughs invented the first practical adding and listing machine - National Inventors Hall of Fame.  Inventor of the first workable adding machine, was born in rural New York in 1855. 

Burroughs Adding Machine Company.  Burroughs Adding Machine Company traced its founding to William Seward Burroughs who invented and patented the first workable adding and listing machine in St. Louis, Missouri in 1885. 

Invention: The inventors of the Harvard MARK 1 Computer were Grace Hopper and Howard Aiken.  
Author:  Grace Hopper and Howard Aiken
Description:  Grace Hopper - Biography 
Grace Hopper (1906-1992) was one of the first programmers to transform large digital computers from oversized calculators into relatively intelligent machines capable of understanding "human" instructions.  Hopper invented the first computer "compiler" in 1952.  A compiler is software that makes other computer software called programming languages easier to write.  Computer programmers had been required to write programming instructions in binary code, a series of 0's and 1's.  Grace Hopper's compiler allowed programmers to use more human sounding language commands to replace repetitive commands. 

Grace Hopper also developed a common language with which computers could communicate called Common Business-Oriented Language or COBOL, now the most widely used computer business language in the world.  COBOL enabled firms large and small to compile computerized payroll, billing, and other records. 
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Grace Hopper being interviewed by Channel 3 Norfolk VA. Taken during Navy Micro 1986.  

In addition to many other firsts, Grace Hopper was the first woman to graduate from Yale University with a Ph.D. in Mathematics, and in 1985, was the first woman ever to reach the rank of admiral in the US Navy.  During World War II, while employed as a mathematics professor at Vasser College, Grace Hopper joined the United States Naval Reserve.  Her first assignment was with the Bureau of Ordnance Computation Project at Harvard University, where she worked on some of the Navy's first computers (read more about this in our feature article).  

After the war, the Naval Reserve officer returned to civilian life, eventually joining the Sperry Rand Corporation, one of the computer industry's pioneering firms.  During this period, she was instrumental in the creation of the FLOW-MATIC language for the UNIVAC I and UNIVAC II computers.  

Grace Hopper's work was never patented; her contributions were made before computer software technology was even considered a "patentable" field.  In 1986, four years before her death, President Ronald Reagan awarded Hopper the prestigious National Medal of Technology at a ceremony in the White House.  

 "It's easier to ask forgiveness than it is to get permission." - Grace Hopper 

13. AT&T Labs Research

This AT&T website gives you an insight to many historical inventions and ideas that were created by their research and development laboratories.

Address:   www.research.att.com/history/train.html
Select the icon that has information on the 1958 laser.  List two of the applications that were attributed to the laser.

a. The basic principles of Light Amplification through Stimulated Emission of Radiation were conceived by A. Shawlow and C.H. Townes in 1958.  Over the next two decades a variety of different lasers were invented by AT&T Bell Labs, with the Helium-Neon Laser being the first to exhibit a continuous beam of coherent light.  This was infrared light, but in 1962 the first visible light laser was invented. Since its first industrial use by Western Electric in 1965, hundreds of thousands of Helium-Neon lasers have gone into operation throughout the world, in applications ranging from cataract surgery to supermarket checkout price scanning.

b. Cataract surgery and supermarket check out scanning.
14.  So You Want to Invent Something

This site provides excellent advice and suggestions about what to do and not to do for anyone who wants to be an inventor from idea protection through patents, raising money, and marketing.

Address:   http://www.inventored.org/novice/

Towards the bottom of the page locate and click on “Patenting, Advice On.”  List the five things that might begin the one-year clock ticking on your patent timeline.

      a.   First, do not do business with any service provider who has not signed a contract         assigning all patent rights to you and do not disclose an unpatented invention to any party who has not signed a Non Disclosure Agreement (NDA).
b. Second, hire a patent practitioner who does not have a relationship with any of your service providers. DO NOT hire a patent practitioner whom a service provider has an existing relationship. Present the service providers contributions to the patent practitioner and ask their opinion about rather or not the service provider has really contributed to the "invention" or simply provided non-invention support services.

c. You need to execute an agreement, one that is fair to all parties, which does not allow anyone to dispose of the joint invention without the express approval of all the co-inventors.  The agreement must mandate that the funds from such a sale be escrowed by an attorney and said attorney distribute the shares to the appropriate parties.
       d.  In other words, if an inventor is induced to make someone a co-inventor then they have effectively signed away their exclusive rights.  Any listed inventor may sell the patent rights.  Now, would anyone care to guess who would prevail in the race to market, the inventor - or the marketing person / corporate interest?  History is replete with examples of inventors who are shafted while their business partners go on to make fortunes.
        e. Also, remember that bankruptcy or the death of a co-inventor can lead to the                 property being transferred to a new party.  This is much like a shotgun wedding. 
15.  America’s Smithsonian
The Smithsonian Institution is one of the World's largest museum complexes.  The Smithsonian preserves and cares for more than 140 million objects in 16 museums and has several research facilities, archives, and libraries.

Address:   www.150.si.edu/
The 19th century was a golden age for American invention.  Much of this technology has improved our standard of living.  Select “Remembering Gallery” and then select  “Inventors and Inventions.”   Describe Jonas Salk’s contribution to society.

Polio--with its power to paralyze and kill--was among the most dreaded contagious diseases.  Children were its most vulnerable victims. 

Jonas Salk, founder of the University of Pittsburgh's Research Laboratory, was among those leading the assault on polio.  In 1954 Salk and his Pittsburgh associates began the human testing of the first truly effective antipolio vaccine.  Within another few years, outbreaks were fast becoming a thing of the past. 
16.  The Invention Dimension

A website seeking to inspire a new generation of American scientists, engineers and entrepreneurs by celebrating, through awards and educational activities, living role models in the different fields.

Address:   http://web.mit.edu/invent/index.html
Select the icon with the topic on “Games and Trivia” and provide the title and a description of one of the links listed.  

Title:  Brain Drain
Description:  Brain Drain
Test your invention IQ with our interactive Brain Drain game!  Play against the computer or challenge a friend to see who’s brainier about invention.

17.  Inventions and Technology

Twin Groves Middle School has created a website with some interesting information relating to inventions and technology.

Address:   http://www.twingroves.district96.k12.il.us/
Locate and click on “Virtual Renaissance,” under the Feature Section.  Select the “Portal One.”   Then scroll down to the bottom of the page and select “University of Padua.”  Click on “Inventions and Technology.”  Choose one invention from the list of inventions and list the invention, the inventor’s name, location, and date.

Name of the Invention: The Clock

Name of Inventor: Filippo Brunelleschi, a famous architect.
Location: Florence, Italy
Date: 1410
18. Creativity Problem Solving/Critical Thinking

There are some excellent resources and lesson plans on this site that explore creativity, innovation, problem solving, and vision.  Each resource provides different perspectives.

Address:   http://www.cloudnet.com/~edrbsass/edcreative.htm
Scroll down the page to review the list and provide the title and a description of three lesson plans provided on this site. 
a.  Title: Problem Solving
Description:  Teaching logical problem solving.  The lessons provide the teacher with a systematic approach to introducing logical problem solving.  Examples are used to illustrate the concepts involved in logical problem solving.  These concepts are introduced in a logical order starting with the most basic ideas and evolving to a complete description of the tools of logical problem solving.  They are applicable in all subjects at all grade levels that use mathematics for problem solving. 

     b.  Title:  Improving Deductive Reasoning Skills 

Description: Throughout the years in all of my math and science classes I stressed problem solving.  Students developed a strategy list for problem solving by working with different types of problems.  One unit that I have developed is based upon developing and enhancing deductive reasoning skills.  I introduced deductive reasoning, through the use of Mind Bender puzzles at the beginning of the year because it requires little traditional math knowledge and because it is the perfect situation to teach and practice cooperative grouping techniques. 

For most of the activities in this unit students are in heterogeneous groups of 4, usually selected by me.  The unit is generally spread out over 2-3 weeks and student produced puzzles can be generated and used for extra credit throughout the year. 

     c.  Title: Summary of the Principles of Problem Solving
Description:  These problem solving plans show the application of the process to solving problems in subject areas that use mathematics for problem solving. 
The primary objective is to help the student become aware of the fact that problem solving is not a special area but instead uses the same logical processes with which they are already familiar and use routinely.  Indeed, significant mathematics is used without awareness on the part of the user.  Helping the student become aware of the mathematical ideas the student already uses in an informal manner helps considerably in establishing formal use of mathematics. 

Mathematical problem solving uses some different tools in addition to those used in other problems such as writing a poem or an essay, or riding a bicycle. The logical process is, however, the same.  An essay has an opening, body and closing.  A problem solution has an opening, body and closing embodied in the Request-Response-Result paradigm. 
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