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Investigation stations: inventing change 

(the industrial revolution)

Investigate each station completely.  Then complete instructions for each.

	Station 1: Steam Engine

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

      __________________________________________________________________

      

	Station 2: Steamboat

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

            __________________________________________________________________



	Station 3: Cotton Gin

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

            __________________________________________________________________



	Station 4: Telegraph

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

            __________________________________________________________________



	Station 5: Telephone

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

      __________________________________________________________________



	Station 6: Light Bulb

	1. Who invented it?

            _______________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

      __________________________________________________________________



	Station 7: Assembly Lines & Affordable Cars

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

            __________________________________________________________________



	Station 8: Power Looms & Efficient Cars

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

            __________________________________________________________________



	Station 9: Agricultural Chemistry

	1. Who gets credit for inventing it?

__________________________________________________________________

2. What year was the invention completed?

__________________________________________________________________

3. DISCUSS:  How did this / could this change the world?

      __________________________________________________________________

      __________________________________________________________________




Steam Engine - James Watt (1736-1819)

[image: image7.wmf]James Watt was a Scottish inventor and mechanical engineer,  born in Greenock, who was renowned for his improvements of the steam engine. In 1765, James Watt while working for the University of Glasgow was assigned the task of repairing a Newcomen engine, which was deemed inefficient but the best steam engine of its time. That started the inventor to work on several improvements to Newcomen's design. 

Most notable was Watt's 1769 patent for a separate condenser connected to a cylinder by a valve. Unlike Newcomen's engine, Watt's design had a condenser that could be cool while the cylinder was hot. Watt's engine soon became the dominant design for all modern steam engines and helped bring about the Industrial Revolution.

A unit of power called the Watt was named after James Watt. the Watt symbol is W, and it is equal to 1/746 of a horsepower, or one Volt times one Amp.

[image: image1.wmf]
Steamboat - John Fitch (1743 – 1798) & Robert Fulton (1765 – 1815)

[image: image2.wmf]
John Fitch made the first successful trial of a steamboat in 1787, marking the beginning of steam-powered water travel.

Fitch built a forty-five foot boat that was propelled by twelve steam-powered oars. He successfully demonstrated the boat on the Delaware River in August 1787, and received his first U.S. patent in 1791. In the decade after 1785, Fitch built steamboats propelled by ranked paddles, paddle wheels, and screw propellers.

By 1788, Fitch had launched a steamboat carrying passengers between Philadelphia and New Jersey.  But early financial losses, uncertain investors, and a skeptical public prevented commercial success. Nonetheless, Fitch had demonstrated the possibility of steam navigation, a technology central to American progress in the nineteenth century.

Robert Fulton designed and operated the world’s first commercially successful steamboat. One of many would-be steamboat inventors of his day, Fulton’s first prototype broke in half and sank in 1803. Numerous design changes and additional months’ work brought success in 1807.  Fulton’s Clermont made its historic first run in August 1807 on the Hudson River.

The Clermont carried sixty passengers who each paid five cents per mile. It had a long and narrow hull, two paddle wheels twelve feet in diameter, a twenty-four-horse power steam engine designed and built by James Watt, and a twenty-foot copper boiler. Targeting customers willing to pay a premium for speed, Fulton’s steamboat earned a handsome profit in its first year and won public acceptance for steamboat travel.
Cotton Gin – Eli Whitney (1765-1823)

Eli Whitney graduated from Yale in September of 1792. He was penniless and uncertain of the future. He contemplated studying law, but accepted a position as a tutor to the children of a Major Dupont in South Carolina to reduce his debts. As he journeyed south, he fell ill and he heard that his employer would meet only half of the promised wage. He was not feeling lucky.

His traveling companions Catherine Green, widow of the late Revolutionary War hero General Nathaniel Green and Phineas Miller, a Yale acquaintance and Mrs. Green’s estate manager, invited the 23 year old Whitney to stay at Mulberry Grove, her plantation in Georgia.  Whitney made himself useful on the plantation improvising clever devices. 

Cotton agriculture was difficult from the start. Demand for the fiber was growing both in the North and overseas.. Sea Island Cotton’s long fibers were easily separated from its black seeds. But this strain was delicate and would grow only along the coast. Green seed cotton would grow in the vast undeveloped inland regions, but its short fibers clung to the seed. Picking seeds from a pound of cotton by hand was a day’s work for a quick fingered woman. A new cotton engine was essential to the growth of cotton agriculture.

Mrs Green encouraged Whitney to consider the problem. His mind involuntarily preoccupied with the challenge, he hit upon a solution of elegant simplicity. In just 9 days he would construct a model that mechanically combed out seeds in a fashion that has changed little since its invention in 1794.

This was not invention of grueling labor. It was a flash of brilliance and luck: Whitney was the right person in the right place at the right time. Whitney changed the world almost by accident.

[image: image3.wmf]
Telegraph - Samuel F. B. Morse (1791 – 1872)

Samuel F. B. Morse, once a portrait painter, turned to inventing to make his fortune. Morse had little training in electricity but realized that pulses of electrical current could convey information over wires.

Born in Charlestown, Massachusetts, the eldest child of the Reverend Jedidiah Morse and his wife, Elizabeth Ann Breese, Samuel Morse attended Phillips Academy in Andover, Massachusetts, and entered Yale College in 1805, graduating in 1810.

Morse took out three patents on pumps in 1817 with his brother, Sidney Edwards Morse. Samuel Morse's interest in telegraphy began in 1832, and the elements of a relay system were worked out late in 1835. The equipment was gradually improved and finally demonstrated in 1837. To support himself later in life Morse was largely dependent on dividends from telegraph companies. In 1858 several European countries combined to pay 400,000 francs as for their use of his system.

Morse developed 'lightning wires' and 'Morse code,' an electronic alphabet that could carry messages. The patent was applied for in 1840. A line was constructed between Baltimore and Washington and the first message, sent on May 24,1844, was 'What hath God wrought!'

In 1861 the two coasts of the United States were linked by telegraph.

[image: image4.wmf]
Telephone - Alexander Graham Bell (1847-1922) & Elisha Gray (1835-1901)

[image: image8.wmf]
In the 1870s, two inventors Elisha Gray and Alexander Graham Bell both independently designed devices that could transmit speech electrically (the telephone). Both men rushed their respective designs to the patent office within hours of each other, Alexander Graham Bell patented his telephone first. Elisha Gray and Alexander Graham Bell entered into a famous legal battle over the invention of the telephone, which Bell won.

The telegraph and telephone are both wire-based electrical systems, and Alexander Graham Bell's success with the telephone came as a direct result of his attempts to improve the telegraph.

When Bell began experimenting with electrical signals, the telegraph had been an established means of communication for some 30 years.

Bell's extensive knowledge of the nature of sound and his understanding of music enabled him to ponder the possibility of sending multiple messages over the same wire at the same time. Although the idea of a multiple telegraph had been in existence for some time, Bell offered his own musical or harmonic approach as a possible practical solution. His "harmonic telegraph" was based on the principle that several notes could be sent simultaneously along the same wire if the notes or signals differed in pitch.  Bell did not tell anyone that he and Thomas Watson, a young electrician whose services he had enlisted, were also exploring an idea that had occurred to him that summer - that of developing a device that would transmit speech electrically.

Bell's greatest success was achieved on March 10, 1876, marked not only the birth of the telephone but the death of the multiple telegraph as well. The communications potential contained in his demonstration of being able to "talk with electricity" far outweighed anything that simply increasing the capability of a dot-and-dash system could imply.
Lightbulb - Thomas Alva Edison ( 1847 – 1931)

[image: image9.wmf][image: image10.wmf]Thomas Edison earned patents for more than a thousand inventions, including the incandescent electric lamp, the phonograph, the carbon telephone transmitter, and the motion-picture projector. In addition, he created the world's first industrial research laboratory. In September 1878, after having viewed an exhibition of a series of eight glaring 500-candlepower arc lights, Edison boldly announced he would invent a safe, mild, and inexpensive electric light that would replace the gaslight in millions of homes. To back the lamp effort, some of New York's leading financial figures joined with Edison in October 1878 to form the Edison Electric Light Company, what is now the General Electric Company.  By 1879 he produced working lightbulbs. In 1882, the Pearl Street central power station in downtown New York City was completed, beginning the electrical illumination of the cities of the world. In 1887 Edison moved his workshop from New York to New Jersey, where he built the Edison Laboratory (now a national monument), a facility 10 times larger than the earlier one. In time it was surrounded with factories employing some 5,000 persons and producing a variety of new products, among them his improved phonograph using wax records, the mimeograph, fluoroscope, alkaline storage battery, dictating machine, and motion-picture cameras and projectors. During World War I, the aged inventor headed the Naval Consulting Board and directed research in torpedo mechanisms and antisubmarine devices. It was largely owing to his urging that Congress established the Naval Research Laboratory, the first institution for military research, in 1920.

Throughout his career, Edison consciously directed his studies to devices that could satisfy real needs and come into popular use. Indeed, it may be said that in applying himself to technology, he was fulfilling the ideals of democracy, for he centered his attention upon projects that would increase the convenience and pleasure of mankind.

Assembly Lines & Model T - Henry Ford (1863-1947)

In 1891, Ford became an engineer with the Edison Illuminating Company in Detroit. This event signified a conscious decision on Ford's part to dedicate his life to industrial pursuits. His promotion to Chief Engineer in 1893 gave him enough time and money to devote attention to his personal experiments on internal combustion engines.

These experiments culminated in 1896 with the completion of his own [image: image11.wmf] self-propelled vehicle-the Quadricycle. The Quadricycle had four wire wheels that looked like heavy bicycle wheels, was steered with a tiller like a boat, and had only two forward speeds with no reverse.

[image: image12.wmf]After two unsuccessful attempts to establish a company to manufacture automobiles, the Ford Motor Company was incorporated in 1903 with Henry Ford as vice-president and chief engineer. The infant company produced only a few cars a day. Groups of two or three men worked on each car from components made to order by other companies.

Henry Ford realized his dream of producing an automobile that was reasonably priced, reliable, and efficient with the introduction of the Model T in 1908. This vehicle initiated a new era in personal transportation. It was easy to operate, maintain, and handle on rough roads, immediately becoming a huge success.

By 1918, half of all cars in America were Model Ts. To meet the growing demand for the Model T, the company opened a large factory at Highland Park, Michigan, in 1910. Here, Henry Ford combined precision manufacturing, standardized and interchangeable parts, a division of labor, and, in 1913, a continuous moving assembly line. Workers remained in place, adding one component to each automobile as it moved past them on the line.

[image: image5.wmf]
Figure 2: Model T (1908)
Power looms & efficient automobiles - Sakichi Toyoda – (1867-1930)
[image: image13.wmf]Sakichi Toyoda created Japan's first power loom, which became the cornerstone of the Japanese textile machinery industry. To sell the looms, Toyoda built a company called Toyoda Shoten in the seaside city of Nagoya.

In 1935, his son, Kiichiro, expanded the family business to include automobiles. The first vehicle to be marketed by the fledgling automaker was the Model GI truck in 1935. But the road to automobile success was to be long. Auto manufacturing stopped at the plant during World War II.

After the war, while United States automakers were experiencing booming sales, Japanese industry was slowly rebuilding. The automakers of Tokyo laughed at the idea of cars being built at Toyoda's loom works, located in the Japanese equivalent of the boondocks, but the Toyoda family was not deterred. They worked with nearby supplier plants to produce the car as efficiently as possible.

When the company began exporting its car, they changed the spelling of the name to Toyota. They're not laughing any more. Today Toyota is Japan's biggest manufacturer and the world's third largest automaker, behind General Motors and Ford.
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Agricultural Chemistry - George Washington Carver (Approx. 1864-1943)

[image: image14.wmf]It is rare to find a man of the caliber of George Washington Carver. A man who would decline an invitation to work for a salary of more than $100,000 a year (almost a million today) to continue his research on behalf of his countrymen.

Carver grew to be a student of life and a scholar, despite the illness and frailty of his early childhood. Because he was not strong enough to work in the fields, he helped with household chores and gardening. Probably as a result of these duties and because of the hours he would spend exploring the woods around his home, he developed a keen interest in plants at an early age. He gathered and cared for a wide variety of flora from the land near his home and became known as the "plant doctor," helping neighbors and friends with ailing plants. He learned to read, write and spell at home because there were no schools for African Americans in Diamond Grove. From age 10, his thirst for knowledge and desire for formal education led him to several communities in Missouri and Kansas and finally, in 1890, to Indianola, Iowa, were he enrolled at Simpson College to study piano and painting.

Agricultural chemist, Carver discovered three hundred uses for peanuts and hundreds more uses for soybeans, pecans and sweet potatoes. Among the listed items that he suggested to southern farmers to help them economically were his recipes and improvements to/for: adhesives, axle grease, bleach, buttermilk, chili sauce, fuel briquettes, ink, instant coffee, linoleum, mayonnaise, meat tenderizer, metal polish, paper, plastic, pavement, shaving cream, shoe polish, synthetic rubber, talcum powder and wood stain. Three patents were issued to Carver.
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