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Solutions Chapter 1 Machines Make it Possible 9th ed
1.1
Research these engineers on the Web and write a one-page paper about their accomplishments.


Emily Warren Roeblingt

(1843–1903) http://www.asce.org/templates/person-bio-detail.aspx?id=11203
"Some people's beauty lies not in the features, but in the varied expression that the countenance will assume under the various emotions. She is...a most entertaining talker, which is a mighty good thing you know, I myself being so stupid." - Washington Roebling on his wife Emily, in a letter to his sister, 1865 Emily Warren Roebling was born to an upper middle class family in Cold Spring, New York, the second youngest of 12 children. Wife, mother, lecturer, student, world traveler, and clubwoman, this multi-faceted Victorian woman was a pioneering example of independence. Despite advice in early years that women needed no higher education, she studied mathematics and science. And in 1899, at the age of 56, she obtained a law degree from New York University.

In 1864, she traveled to see her brother, Gouverneur Warren, at an army camp where he was serving as commander of the Fifth Army Corps. During her visit she met a young officer named Washington Roebling , who immediately fell in love with her. After 11 months of constant correspondence, she and Roebling were married in 1865. After the war, she traveled with her husband to Europe on a mission to research technical issues related to a project his father, John A. Roebling , was planning: a bridge over New York's East River between Brooklyn and Manhattan. While overseas, she gave birth to a son, John A. Roebling II, who was born in the same town where Washington Roebling's father had been born, Muhlhausen, Germany. It was tragedy that drove Emily Roebling into the forefront of engineering.

Before construction of the Brooklyn Bridge could begin in earnest, her father-in-law died of tetanus. During the construction, her husband's health failed from decompression sickness contracted while working in the caissons for the bridge piers, deep beneath the river's surface. With Washington Roebling confined to his sickroom and fearing he wouldn't live to finish the project, she began taking down copious notes on what he said remained to be done. She also began studies of her own on the technical issues, learning about strength of materials, stress analysis, cable construction, and calculation of catenary curves. Every day, she went to the site to convey her husband's instructions to the workers and to answer questions. She kept records, answered the mail, and represented her husband at social functions. Eventually she became so good at this that many suspected she actually was the intelligence behind the bridge.

In spite of Washington Roebling's debilitating illness, the Roeblings continued to lead the project, thanks in part, at least, to Emily's persistence.  When the Brooklyn Bridge opened in 1883, it was Emily Roebling who rode with President Chester Arthur across the great bridge. At the opening ceremony, a Roebling competitor, Abram Hewitt, said of her: "The name of Emily Warren Roebling will...be inseparably associated with all that is admirable in human nature and all that is wonderful in the constructive world of art." He called the bridge "an everlasting monument to the self-sacrificing devotion of a woman and of her capacity for that higher education from which she has been too long disbarred." After the bridge was completed, Emily Roebling moved to Trenton, New Jersey, with her husband and managed the construction of their mansion. She also assumed an active social life, taking on important roles in the Daughters of the American Revolution, the Huguenot Society, and other civic organizations. She traveled extensively, attending the coronation of Nicholas II in Russia, and was presented to Queen Victoria in London in 1896. She also served as both a nurse and construction foreman at Montauk, Long Island camp, established to house soldiers returning from the Spanish-American War.

In the abstract for her book, Silent Builder: Emily Warren Roebling and the Brooklyn Bridge , Marilyn Weigold states, "Emily Warren Roebling's career as a silent builder and organization (wo)man was terminated by death in 1903, but her achievements, not the least of which was the Brooklyn Bridge, have endured." Resources Logan, Mary S, The Part Taken by Women in American History , Arno Press, 1972 McCullough, David, The Great Bridge: The Epic Story of the Building of the Brooklyn Bridge , Simon & Schuster, 1983. Weigold, Marilyn, Silent Builder: Emily Warren Roebling and the Brooklyn Bridge , Associated Faculty Press, 1984.


Benjamin Holt

(1849–1920) http://en.wikipedia.org/wiki/Benjamin_Holt

The youngest of four brothers Benjamin Holt was born in Concord, New Hampshire.  His older brothers moved to San Francisco in 1864 to form a timber company and he followed in 1883 but went to Stockton, California where he formed the Stockton Wheel Co.

Sinking into the mud was a common problem on farmland surrounding Stockton.  Holt patented the caterpillar track on December 7 1907, having first invented it on November 24 1904.  He founded The Holt Manufacturing Company.  After Holt's death in December 1920 the Holt Manufacturing Company merged with C.L. Best Tractor Co. of San Leandro, California, to form the Caterpillar Tractor Co.

Nora Stanton
(1883–1971) http://news.cornell.edu/stories/2017/03/nyc-tunnel-borer-named-cornell-engineer-suffragist
A tunnel-boring machine that will repair New York City’s Delaware Aqueduct – the world’s longest tunnel – has been named in honor of Nora Stanton Blatch Barney, a suffragist who became the first U.S. woman to earn a civil engineering degree when she graduated from Cornell in 1905.

The New York City Department of Environmental Protection (DEP) made the announcement, noting Barney’s role as a drafting technician who worked on the city’s first reservoir and aqueduct in the Catskill Mountains.

“Nora Stanton Blatch Barney was a talented engineer, architect and mathematician who paved the way for other women to employ their talents in these fields,” DEP Acting Commissioner Vincent Sapienza said. “While she worked on the city’s landmark water supply facilities in the Catskills, Nora also led the fight for women’s rights at the voting booth and in the workplace. Her achievements will provide considerable inspiration as we forge ahead with the largest repair in the history of New York City’s water supply.”

The $30 million boring machine, dubbed “NORA,” is being touted as one of the world’s most advanced tunnel excavators. It stretches 470 feet and features a rotating cutter head that is nearly 22 feet in diameter. As the machine excavates, it will pump away up to 2,500 gallons of water per minute while also partially lining the tunnel with 9,000-pound concrete segments.

NORA is being transported in pieces to the DEP’s construction site in Newburgh, New York, where it will be used to bore a 2.5-mile bypass tunnel for a leaking section of the aging Delaware Aqueduct. The bypass tunnel will then be connected to the existing aqueduct and the leaking section will be taken out of service. The entire repair project is expected to take about eight years to complete.

“Cornell Engineering has been producing amazing female engineers since our beginning,” said Lance Collins, the Joseph Silbert Dean of Engineering. “It is therefore fitting that the tunnel-boring machine for the Delaware Aqueduct be named after Nora Stanton Blatch Barney, as it represents her courage and her can-do attitude at a time when women had not been given access to those roles.”

After graduating from Cornell, Barney became the first woman elected to the American Society of Civil Engineers (ASCE) as a junior member. But despite a notable career working as an engineer for the American Bridge Co. and the New York Public Service Commission, among other places, she was later denied ASCE associate membership status. To right what it described as a wrong, ASCE posthumously elected Barney a fellow in 2015. A plaque commemorating her fellowship hangs on the second floor of Hollister Hall.

“We’re happy that New York City is recognizing Nora’s important contributions by putting her name at the head of this impressive tunneling machine,” said Coline Jenkins, Barney’s granddaughter. “There is great symbolism in this – Nora will be pushing forward and breaking ground, as she did in life.”


R. G. LeTourneau

(1888 - 1969) http://www.letu.edu/_Academics/library/museum/Publications/index.html

LeTourneau began his career in obscurity in Stockton, California, where his first job was transporting earth to level out farmland.  His frustrations with moving dirt drove him to find a better, more efficient way.  In 1922 he constructed the first all-welded scraper that was lighter, stronger and less expensive than any other machines.  LeTourneau became the greatest obstacle-mover in history, building huge earth-moving machines. 
Robert Gilmour LeTourneau was born in Richford, Vermont, and was a prolific inventor of earthmoving machinery. His factories supplied LeTourneau machines which represented nearly 70 percent of the earthmoving equipment and engineering vehicles used by the Allied forces during World War II, and more than half of the 1,500 mile Alcan Highway in Canada was built with LeTourneau equipment. Over the course of his life he secured nearly 30 patents relating to earthmoving equipment, manufacturing processes and machine tools.

The LeTourneau name became synonymous with earthmoving worldwide. LeTourneau was largely responsible for the invention and development of many types of earthmoving machines now widely used. He designed and built machines using technology that was years, sometimes decades, ahead of its time and became recognized worldwide as a leader in the development and manufacture of heavy equipment. The use of rubber tires in earthmoving; numerous improvements relating to scrapers; the development of low-pressure, heavy-duty rubber tires; the two-wheeled tractor unit ("Tournapull"); electric wheel drive, and mobile offshore drilling platforms, are all attributed to LeTourneau’s ingenuity.

With the help of his wife, the late Evelyn Peterson (1900-1987), he founded LeTourneau University, a private, Christian institution, in Longview, Texas.  LeTourneau was often referred to by his contemporaries as "God's businessman." 

Elsie Eaves
(1898 - 19839) https://www.engineergirl.org/Engineers/HistoricalEngineers/Elsie_Eaves.aspx
Elsie Eaves was the first woman to be a full member of the American Society of Civil Engineers.

Elsie Eaves was born in Idaho Springs, Colorado in 1898. In 1920, at the age of 22, she graduated from the University of Colorado with a civil engineering degree. After graduating from college, she worked for the U.S. Bureau of Public Roads, the Colorado State Highway Department, and the Denver and Rio Grande Railroad.

In 1927, Elsie became the first woman to be a full member of the American Society of Civil Engineers (ASCE). Around this time, Elsie began making the most of her engineering education. She decided to make a career change and joined the Engineering and News Reports (ENR) as an assistant manager for market surveys. She eventually became the manager of the Construction Economics department. While in this position, she directed ENR’s measurement of "Post War Planning" in the construction industry. This data were used by ASCE and the Committee of Economic Development to decide and estimate what work could go forward promptly when World War II ended. She then converted the data into the first continuous database of construction in the planning stages.

In 1945, she became the manager of Business News and continued there until she retired in 1963. After retiring, she was and advisor to the National Commission on Urban Affairs on the subject of housing costs. She also advised the International Executive Service Corps about construction costs in Iran. In 1957, she was the first woman to join the American Association of Cost Engineers, where she eventually became the first woman to be awarded and Honorary Life Membership. In 1979, ASCE awarded her and honorary membership in recognition of her achievements.

Elsie Eaves died on March 27, 1983 in Roslyn, New York.


Willian S. Otis
(1813 - 1839) http://www.oemoffhighway.com/market-analysis/article/10227267/offhighway-heroes-the-first-steam-shovel
In the early 1800s, large-scale excavation for canals and railroads required thousands of men who dug by hand and handled hundreds of teams to move spoil. The growth of railroads in particular required something better. The firm of Carmichael, Fairbanks and Otis was constructing a segment of railroad near Canton, Massachusetts, with such a force in 1835 when William S. Otis, a partner in the firm, had an idea. With the assistance of a friend, Charles Howe French, Otis developed a steam-powered “Crane Excavator.”

This machine had a fixed mast and swinging boom like that of a quarry derrick, with a bucket attached to the end of a dipper stick that was mounted to the boom. The boom was lowered to enable the bucket to dig in an arc through the cut face, then raised and swung to one side or the other to dump. The swinging and dumping were accomplished manually; a man on each side of the shovel hauled to on a rope to swing the boom back and forth, and the man on the dumping side tripped the bucket. The shovel was powered by a vertical boiler that drove a double-drum chain hoist, and the machine traveled on four railroad wheels. Otis patented an improved version of this shovel in 1839; while the improved machine was working in Massachusetts on its first project, Otis died of typhus at the age of 26.

Other excavating machines, employing such devices as treadmill power or a chain-mounted bucket line, preceded the Otis shovel in concept if not reality, but none were as practical. The Otis shovel was the earliest known steam-powered, single-bucket excavator, and it greatly improved the efficiency of at-grade excavation by eliminating the armies of shovel-wielding laborers. It remained in production in small numbers until the early 1910s. With numerous improvements in design and capacity, the basic concept of a railroad-mounted shovel with a swinging boom was continued by several manufacturers into the late 1920s, and its digging action can be seen in today’s giant cable and hydraulic-operated mining shovels.

1.2
Research these engineering accomplishments on the Web and write a one-page paper about the equipment used to accomplish their construction.


Hoover Dam


Panama Canal


Interstate highway program
1.3
What is the function of the Occupational Health and Safety Administration (http://www.osha.gov)? 
1.4
Does your state operate an occupational safety and health program in accordance with Section 18 of the Occupational Safety and Health Act of 1970?
1.5
Why do some construction workers resist the use of safety equipment such as hard hats and fall protection harnesses? Why does the practice of resisting the use of safety equipment persist? What should be done about it?
1.6
Review several issues of ENR (http://enr.com/) to find reports about construction accidents and be prepared to give your perspective in class about what should be done about the types of accidents you found discussed.

