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Nancy Farm Mannikk6é 

Abstract 

Scholars in the history and sociology of engineering in the United States have 

commented critically on the unwillingness of twentieth century engineers to 

participate actively in politics. Alfred Chandler, for example, has noted the absence 

of engineers in Progressive Era reform movements, while Edwin T. Layton jr has 

criticized engineers in the 1920s for an excessive focus on sterile status seeking. This 

perceived lack of twentieth century engineering activism is especially puzzling given 

that nineteenth-century American engineers and engineering societies did not hesitate 

to lobby openly for clean water, smoke abatement, municipal reform, and numerous 

other issues. 

Why, after several decades of public spirit and political activism, did 

American engineers withdraw from overt civic involvement? In this dissertation I 

propose one possible answer. An examination of the history of local, state, and 

regional engineering societies suggests that American engineers’ involvement in 

political affairs served as part of the professionalization of engineering. That is, 

engineering societies used lobbying on issues such as legislation promoting good 
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The engineer is primarily a member of the social world; . . . its 
problems are his problems; and... he cannot avoid the responsibility of taking a 

share in their solution. 
-- George Fillmore Swain, President, 

American Society of Civil Engineers, 1913 

Introduction 

American engineers are often, in the words of historian Bruce Sinclair, 

portrayed as "politically inflexible, socially awkward, culturally limited, and ethically 

inert."’ Few scholars have questioned the origins of this image. Most studies of 

American engineering have tended to examine the history of engineering education or 

the growth of large, national professional societies. This dissertation examines the 

growth of other engineering organizations -- local, state, and regional -- during the 

  

' Bruce Sinclair, "Local history and national culture: notions on engineering 
professionalism in America," Technology and Culture 27(1986):683-93. 

* See, for example, Sally Hacker, Pleasure, Power & Technology (Boston: Unwin 

Hyman, 1989) for contemporary images of engineering. Some of the standard 
histories of American engineering include Monte Calvert, The Mechanical Engineer 

in America 1830-1910: Professional Cultures in Conflict (Baltimore, MD: The Johns 
Hopkins University Press, 1967); ; A. Michal McMahon, The Making of a Profession: 

A Century of Electrical Engineering in America (New York: 1984); Raymond H. 
Merritt, Engineering in American Society 1850-1875 (Lexington, KY: University of 
Kentucky Press, 1969); Bruce Sinclair, A Centennial History of the American Society 

of Mechanical Engineers (Toronto: 1980). 
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Gilded Age and Progressive Era in the United States and their role in shaping the 

occupational identity of the professional engineer. In doing so it provides a possible 

answer to one puzzling question in the history of engineering: why, after several 

decades of unabashed political activity in the years leading up to the twentieth 

century, did the engineering profession become so self-consciously apolitical during 

the Progressive Era? Historians such as Edwin T. Layton jr have accused engineers of 

the 1920s of “sterile status seeking” while neglecting public responsibilities, but such 

behavior had not been typical of engineers only thirty years earlier.> Layton blames 

the national societies for playing internal prestige politics while ignoring the overall 

societal context. In this dissertation I demonstrate that more complex social factors 

were at work. 

Local nonspecialized, or umbrella, engineering clubs and societies proliferated 

throughout the United States in the years following the American Civil War. Previous 

studies of local clubs, such as Carroll Pursell's "The Technical Society of the Pacific 

Coast," have implied that these groups faded away following the formation of local 

chapters of engineering societies organized along strict disciplinary lines, such as the 

  

> Edwin T. Layton jr, The Revolt of the Engineers: Social Responsibility and 
the American Engineering Profession (Baltimore, MD: The Johns Hopkins University 
Press, 1986 [1971]), 252. 
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American Society of Mechanical Engineers.* Rather than disappearing, however, 

many local clubs were actually founded and thrived contemporaneously with the 

growth of the national societies. Organizations such as the Engineering Society of 

Milwaukee, the Engineering Society of Detroit, and the Washington Society of 

Engineers attracted as members engineers and technicians from across a wide range of 

occupational specialties. Many of these clubs, in fact, remain active over a century 

after their founding and continue to attract members from across a wide range of 

engineering specialties. ° 

In this dissertation I show that such engineering clubs flourished for several 

reasons. Local clubs inculcated young engineers with the evolving norms and values 

of what in the 1880s and 1890s was a relatively new profession. They helped to 

reduce friction between older engineers who had received their professional training 

through apprenticeship and younger engineers emerging from college programs. The 

clubs reinforced the emerging identity of the engineers as a scientist rather than as a 

tradesman or a mechanic. I suggest that active participation in political debates over a 

variety of issues, ranging from municipal reform to improved rural roads, assisted 

local, state, and regional societies in negotiating an identity with the public that 

  

* Carroll W. Pursell jr, "The Technical Society of the Pacific Coast," 

Technology and Culture 17(1976):702-717. 

° The Rochester Society of Engineers, for example, celebrated its centennial in 
March, 1997. See Anonymous, “Cooper is ‘Enginer of the Year’,” Rochester [New 

York] Democrat and Chronicle March 1, 1997: SB. 
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affirmed engineering ideology and established engineering as a learned profession. 

Finally, I conclude by explaining how the paradox of professionalism led to 

engineering disengaging from further overt political discourse. 

The study begins in the years just following the Civil War and concludes in 

1910. During the early years of Reconstruction, the number of new engineering 

organizations grew rapidly, with the number of clubs and societies growing from a 

mere handful in 1870 to over one hundred two decades later. Although new 

engineering societies, both local and national, have continued to be founded in the 

decades since, by 1910 the professional boundaries of engineering had been clearly 

delineated, the local and state engineering societies were firmly established, and the 

various engineering groups had settled into the roles they would continue to occupy 

for the remainder of their organizational life. 

Despite the once widespread popularity of local engineering clubs, little is 

known about such organizations. A limited number of official histories written by 

club members to commemorate anniversaries provide bare-bones narratives, but few 

scholars in the history of engineering or science and technology studies have 

attempted to analyze the significance of these local clubs, either for their members or 

to engineering as a whole. Did local clubs play a role in the formation of an 

engineering culture or professional identity in the United States? Were they purely 

social clubs, a convenient gathering point for congenial interactions, or did they serve 

13



other functions, such as representing the engineering profession to their local 

community? 

Although this dissertation does not claim to answer all possible questions 

regarding local engineering clubs, it does fill in some of the more important blanks. | 

will show that the monolithic portrait of an apolitical, homogeneous American 

engineering community plagued primarily by what sociologists refer to as 

generational problems breaks down when an analysis is performed at the local level.° 

City, state, and regional engineering societies did indeed serve as congenial social 

clubs. They also did much more. They served as clearinghouses for information, as 

employment bureaus, and as nascent political action committees. The level and the 

focus of activity varied from region to region. An issue, such as the municipalization 

of water plants or the construction of sewerage treatment facilities, that engineers in 

one city cared deeply about often went unnoticed in another. It has been said that all 

politics are local. This aphorism may have been particularly true for engineers. For 

members of engineering clubs in the 1890s and early 1900s the issues that prompted 

  

° Within an organization, generations are often linked by common experiences, 

not by age alone. Thus, engineers who received their training through apprenticeship 

could constitute one generation while graduates of engineering colleges could 

constitute another. Sociologists have long recognized that conflict often arises 

between different generations within organizations. See, for example, Joseph R. 

Gusfield, “The problems of generations in an organizational structure,” Social Forces 

35(1957):323-330. 
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the most heated discussion and led to focused action were those issues that most 

directly affected the local members, their city, or their state. 

The Gilded Age and the Progressive Era 

American's Gilded Age began with the end of the Reconstruction and lasted 

until the turn of the century. It was a time of rapid industrialization and urban growth. 

Financiers and industrialists flaunted their wealth, and America’s middle class aped 

the conspicuous consumerism as best they could. This was the period of high 

Victorianism, when those who could afford it packed their houses with bric-a-brac 

and indulged in the new fad of bicycling. It was also a time of dramatic contrasts, 

with the poor and new immigrants crammed into squalid urban tenements that Jacob 

Riis would make infamous with his 1890 photographs in How the Other Half Lives. 

Political corruption and inefficient city government were commonplace, and it is not 

surprising that by the 1890s the beginnings of a reform movement had emerged. 

The period of 1896 to 1920 is generally referred to as the Progressive Era in 

the United States. Historians have characterized this as a time period noted for 

burgeoning social and political activism. Reformers such as Wisconsin Governor 

Robert LaFollette and social activist Jane Addams of Chicago advocated applying 

scientific techniques to solve social problems. This belief cut across all levels of 

society. Many scholars, such as Carl N. Degler, have described how a general belief in 

the objectivity of science contributed both to significant social progress, such as 

15



reforms in public housing and sanitation, and to abuses, such as involuntary 

sterilization of criminals and the mentally ill, during the Progressive Era.’ Although 

some scholars place the start of the Progressive Era as early as 1896 and the end as 

late as 1929, historians generally consider the period to have lasted approximately 

twenty years, beginning with the youthful optimism of Theodore Roosevelt's 

presidency and ending with the disillusionment surrounding the Wilson administration 

following World War I. A. Hunter Dupree, for example, comments that, "The 

beginning of Roosevelt's presidency is also the usual line of demarcation for the 

beginning of the Progressive Era, in which the prevailing mood favored an active 

"8 Progressivism policy toward the problems emerging from rapid industnialization. 

coincides with the transition of the United States from an isolationist nation to a 

potent force internationally, with rising literacy rates, with rapid industnalization and 

urbanization, and with the arrival of unprecedented numbers of foreign immigrants. 

Historians disagree in the conclusions they reach regarding Progressivism, but 

  

” See, for example, Layton, 66. Cf. Carl N. Degler, In Search of Human 
Nature (New York: Oxford University Press, 1991), pp. 14-16. See also Daniel H. 
Calhoun, The American Civil Engineer: Origins and Conflict (Cambridge, MA: The 

MIT Press, 1960); John Matthew Jordan, “Technic and Ideology: The Engineering 

Ideal and American Political Culture, 1892-1934,” Unpublished dissertation, 
University of Michigan, 1989; and Cecilia Tichi, Shifting Gears: Technology, 

Li ] in mist America (Chapel Hill: University of North Carolina 

Press, 1987). 

5 A. Hunter Dupree, Science in the F Vv t:_A Hist f Polici 
and Activities (Baltimore, MD: The Johns Hopkins University Press, 1986 [1957]). 
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common elements can be found in many analyses. Most commentators would agree 

with George B. Tindall and David E. Shi that the "goals [of Progressivism] were 

greater democracy, honest government, more effective regulation of business, and 

greater social justice for the masses."” Scholars often differ, however, is in defining 

the causes underlying Progressivism, determining who the Progressives actually were, 

and assessing the overall legacy of the Progressive movement. "° 

Some of the more significant features of Progressivism as it relates to the 

history and growth of engineering include the rapid growth of federal and state 

government, the proliferation of professional societies, and the increasing reliance on 

experts to solve social problems. The Progressive Era also coincided with the growth 

of industry as the U.S. economy rebounded from the crippling recession of the early 

1890s. In addition to increasing opportunities in private industry, engineers began to 

move into government employment in record numbers. Under President Theodore 

Roosevelt, Congress established or expanded regulatory agencies such as the 

  

* George B. Tindall and David E. Shi, America, brief 2nd edition (New York: 

W. W. Norton & Company, 1989), 597. 

'° For a variety of contrasting interpretations of the Progressive Era see, for 

example, J. Leonard Bates, The United States 1898-1928: Progressivism and a 
Society in Transition (New York: McGraw-Hill Book Company, 1976); John D. 

Buenker, John C. Burnham, and Robert M. Crunden, Progressivism (Cambridge, MA: 

Schenkman Publishing Company, Inc., 1977); Arthur S. Link and Richard L. 
McCormick, Progressivism (Arlington Heights, IL: Harland Davidson, Inc., 1983); 

Gerald W. McFarland, Mugwumps, Morals & Politics 1884-1920 (Amherst: 

University of Massachusetts Press, 1975). 
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Interstate Commerce Commission’s Bureau of Valuation and the Bureau of Weights 

and Standards. Each piece of regulatory legislation, such as the Pure Food and Drug 

Act, entailed the creation of an agency to enforce the Act’s provisions. Each agency 

thus created then had to recruit experts, that is, engineers and scientists, as staff. 

Similarly, state governments established agencies and bureaus, such as Wisconsin’s 

Bureau of Experts, to help implement government policies. 

Simultaneous with the rapid recruitment of engineers by government agencies, 

specialized engineering and scientific societies appeared. The American Institute of 

Chemical Engineers, the American Society of Agricultural Engineers, and numerous 

other organizations were founded during the Progressive Era. For engineers the 

Progressive Era was an exciting time, full of promise. News of exciting discoveries 

and inventions filled the pages of the popular press as well as the professional 

journals. The high visibility of successful American engineering projects, such as the 

Panama Canal, contributed to engineers and engineering clubs enjoying high status 

throughout the United States. As Andrew Ross notes, “It was a time when 

technological progress was raised to the status of a self-evident truth, and when the 

cults of efficiency and waste conservation presided over everyday life.”" 

Edwin T. Layton, John Matthew Jordan, and others have described how 

engineers during the Progressive Era also held a firm belief in the possibility of 

  

'! Andrew Ross, Strange Weather. Culture, Science and Technology in the 
Age of Limits (London: Verso, 1991), 122. 
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scientific solutions to social problems. At the same time, Layton, Jordan, and others 

have noted that the national societies generally remained aloof from politics, as 

"[m]ost engineers held a detached and even superior attitude toward the social realm, 

preferring to remain untainted by such imprecise and ‘political’ issues."'? Historian 

Alfred Chandler, for example, has commented on the absence of engineers among 

Progressive Era reformers. According to Layton, Meiksins, and others, the national 

engineering societies during this time period focused on internal disputes as the new 

generation of college-trained engineers challenged the leadership of previous 

generations who had received their training and socialization into the profession on 

the job. Such introspection may have been true on the national level, but was it also 

true locally? That is, were the local clubs as obsessed with status issues as the 

nationals, or did they focus on other questions? Further, did they in fact, to borrow 

Jordan’s phrasing, hold deliberately a “detached and even superior attitude” or did 

engineering’s distance from the political realm result from other social forces? In this 

dissertation I suggest the latter. Rather than being motivated by uniform or conscious 

disdain for political or civic involvement on local level, the degree of disengagement 

from politics varied from city to city and state to state and appears to have resulted not 

as a deliberate action but more as an inevitable outcome of the professionalization 

process. 

  

"2 Jordan, 138. 
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Engineering Clubs and Societies 

In the United States the organization of engineering clubs and societies began 

in the 1830s and continued sporadically for the next eighty years. Technical societies 

and discussion groups, such as the Boston Philosophical Society, had been a feature of 

American life since Colonial times, but, as engineering became a more clearly 

delineated occupational group, engineers began to push for organizations devoted 

more exclusively lo engineering subjects. In The Amencan Civil Engineer: Ongins 

and Conflicts Daniel C. Calhoun describes how the formation of the Institute of Civil 

Engineers in Great Britain encouraged influential American engineers to advocate the 

formation of a professional society that could, in a time when most engineers learned 

their trade on the job, help control engineer training and selection. Several] attempts at 

forming a national society failed. In 1848, engineers in Massachusetts formed the 

Boston Society of Civil Engineers, “achieving a local, temporary success, ”'? and in 

1851 the Boston Society of Engineers was officially incorporated in the 

Commonwealth of Massachusetts. Engineers in New York City attempted the 

organization of a purportedly national society, the American Society of Civil 

Engineers, in 1852, but did not succeed in creating a viable organization until after the 

Civil War. Other regional and local clubs followed, although not immediately. The 

earliest examples for which published documentation exists include the New York 

  

'3 Calhoun, 189. 
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Society of Practical Engineering, organized in August 1868, the Engineers Club of St. 

Louis, organized in December of the same year, and the Civil Engineers Club of the 

Northwest, founded in Chicago the following spring. Most of these early local 

societies were founded by civil engineers and used similar membership criteria in an 

attempt to limit participation to members of the engineering profession. '* The 

development of these and other local engineering societies will be discussed in detail 

in Chapter One. 

Resources and Methodology 

This study is an exercise in serendipity, a classic example of what began as an 

interesting sidebar for a different project turning into a research question of its own. 

While at the Smithsonian on a predoctoral fellowship to investigate the evolution of 

consulting engineering and hydroelectric development I discovered a treasure trove of 

primary archival material relating to the Washington Society of Engineers. It became 

clear as the project evolved that while the history of one local engineering society in 

isolation may be moderately interesting, it raised more questions than it answered. | 

then began the search for data on additional societies, a process that found me 

  

'* In addition to Calhoun and Layton, see, for example, Ralph S. Bates, 
Scientific Societies in the United States, 3rd edition (Cambridge, MA: The MIT Press 
[1945], 1965); Carroll Pursell, “The Technical Society of the Pacific Coast,” 

Technology and Culture 17(1976):702-717; Everett E. Carlson, “The Engineers Club 

of St. Louis: A Century of Its History, 1868-1968,” Bulletin of the Missouri Historical 

Society 25 (July 1969): 307-320; and Nancy Smith Midgette, To Foster the Spirit of 

Professionalism: Southern Scientists and State Academies of Science (Tuscaloosa: 
The University of Alabama Press, 1991). 
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alternating between elation and despair. When I began researching local engineering 

societies, my initial thought had been one of disbelief. I could not believe no one had 

done a thorough study before. Having spent almost four years, thousands of miles, 

and untold frustrating days in various archives tracking down elusive records, I now 

know why. 

I selected societies for inclusion in this study through a variation of what is 

known in sociology as snowball sampling. In snowball sampling the researcher asks 

informants for referrals to other possible informants with a similar profile. That is, if 

the researcher is interested in the issue of high school dropouts, she may find an initial 

pool of informants through referrals from public school guidance counselors, but will 

expand her sample by asking those informants for referrals to persons they know in 

similar circumstances. In the case of nineteenth century local engineering clubs and 

societies, having identified an initial pool of engineering organizations listed in 

notices published in periodicals such as Engineering News, I then expanded that pool 

through references given in the published proceedings of various clubs brought to my 

attention by the orginal list. Inevitably, this means potentially interesting or 

anomalous organizations may have been overlooked. Records for some organizations 

have vanished completely. Others have left fairly comprehensive documentation in 

the form of published proceedings and newsletters. 

Resources utilized for this dissertation included primary data sources, such as 

archival material located at the Smithsonian Institution's National Museum of 
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American History, the Wisconsin State Historical Society, the Milwaukee County 

Historical Society, the Michigan Historical Center, as well as university libraries at 

Virginia Polytechnic Institute & State University, Michigan Technological University, 

the University of Michigan, and the University of Wisconsin. This archival material 

included items such as secretary's minutes from individual organizations as well as 

biographical data, such as membership records, along with publicity materials, 

recruitment flyers, correspondence; magazines and journals, such as The Proceedings 

of the Engineers’ Club of Philadelphia, published by the individual clubs and 

societies; and personal papers of individual engineers such as Daniel Webster Mead. 

The amount of material availabie for each local club or society is unfortunately highly 

uneven. Some groups, such as the Engineers Society of Western Pennsylvania, began 

publishing their proceedings very early in their history and remain active to the 

present day. For those groups nch archival resources exist. Other groups appear only 

as bnef descriptions in the meeting notices published in Engineering News. They are 

mentioned a few times and then vanish, leaving no other readily available evidence of 

their existence or influence. 

In addition to the primary data, secondary sources included reports on club 

activities submitted to various publications, such as professional journals and trade 

magazines. Periodicals utilized for the dissertation included Cassier's Magazine, 

General Electric Review, Journal of the Association of Engineering Societies, as well 

as local newspapers such as the Milwaukee Journal and the Washington Star. 
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Overall Plan of the Dissertation 

The dissertation consists of five chapters following the Introduction. The 

Introduction summarizes the research question -- i.e., what role or roles did local 

engineering clubs play in the United States during the Gilded Age and Progressive 

Era? The Introduction also includes a brief overview of engineering clubs, the 

historical context, and a description of resources utilized. 

Chapter One establishes the significance of the research for Science and 

Technology Studies and provides a review of the pertinent literature in history of 

technology, engineering studies, and Gilded Age and Progressive Era scholarship. 

Having thus established a context for the dissertation, in “Chapter Two: The Growth 

of Local Engineering Clubs” I describe the growth of engineering societies in the 

United States and suggest a simple taxonomy to distinguish between the various 

groups that emerged in the 1880s and 1890s. The establishment and evolution of 

organizations such as the Engineering Society of Detroit and the Cleveland Club of 

Civil Engineers is compared and contrasted. 

In “Chapter Three: Similarities and Differences” I provide more detailed 

histories of one or two organizations of four main types -- local umbrella societies, 

local single discipline, state societies, and special interest clubs -- mentioned in 

Chapter One. This is followed in “Chapter Four: Engineers As Activists” by an 

exploration of three issues that inspired local and state societies to adopt specific 

policies or assume activist positions: good roads, smoke abatement, and clean water. 
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I discuss briefly how differences in responses can be linked to variables such as 

frequency of society meetings. That 1s, groups which met on a biweekly or monthly 

basis appear to have been more likely to become involved in establishing committees 

to perform ongoing investigations of problems while groups meeting less frequently 

might limit their involvement to discussions of proposed legislation. 

Finally, in Chapter Five “Conclusions” I argue that while local engineering 

clubs performed multiple roles for early twentieth century engineers, including 

socializing young engineers into the profession, their most important function in the 

1880s and 1890s may have been that of helping to stabilize the boundanes of that 

profession. It was in the meetings, minutes, and interactions of the engineering clubs 

with the general public that the acceptance of engineering as a learned profession 

rather than a skilled trade was achieved. I will show that activities such as the 

willingness of local clubs to assume activist positions on a variety of issues reinforced 

the emerging occupational identity of engineers as unbiased, objective professionals, 

that is, the engineer as scientist rather than as industrialist. Membership 1n local and 

state societies allowed engineers both to influence the political process and to work 

toward the public good. Local clubs could educate, advise, and lobby where the 

individual engineer could not. More importantly, such civic involvement by 

engineering clubs emphasized the professional, cosmopolitan nature of engineering 

and helped to elevate the overall status of engineering. | conclude by explaining why 

achievement of professional status inevitably led to a diminishment of involvement by 
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engineers in the very activities that had helped them gain that status. The paradox of 

professionalism is that it leaves practitioners trapped in a socially constructed cage of 

disinterestedness and rationality. 
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Chapter One: Significance and Context 

Significance 

This study of the rise of local engineering societies during the Gilded Age 

makes several significant contributions to scholarship in Science and Technology 

Studies, history of engineering and late nineteenth century history, and the sociology 

of organizations. First, studying professional engineers clubs expands our knowledge 

of the evolution of the engineering profession in the United States. While a great deal 

has been written about the national societies and the engineering elite instrumental in 

organizing and controlling those societies, little has been said about the ordinary 

engineer, the rank and file civil, mechanical, mining or electrical engineers whose 

beliefs and everyday practices helped shape the profession. Many of these ordinary 

engineers, the technicians and draftsmen who have remained anonymous while 

historians focused on personalities such as Morris Cooke or Frederic Haynes Newell, 

never bothered to join the national societies. If they did, they often limited their 

involvement to reading the journals. As early as 1882 ASCE members commented on 

the disparity between the numbers of men on the membership rolls and the number 

who actually attended the annual conventions. William Shinn noted that at a time 
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when the membership stood at over five hundred, “the number of members we had in 

attendance at the conventions was rarely over fifty or sixty,...”'* Shinn believed the 

low numbers were due to the conventions being held in New York and had been 

among those ASCE members advocating a more peripatetic plan, one that located the 

convention in a different city every year. Despite this plan, the proportion of members 

attending the conventions remained low. By the 1890s, as the membership of the 

American Society of Civil Engineers grew into the thousands, the percentage of 

members in attendance at regular meetings and conventions steadily decreased. 

Involvement in local engineering clubs was a different matter. By the 1890s 

local engineering clubs and institutes were common in all the major cities of the 

United States. Beginning with a handful of small organizations in the early 1870s, by 

1895 at least one hundred local clubs and societies had been founded, with more 

appearing each month. In the New York city area alone, the Brooklyn Engineers 

Club, the Engineers Club of New York, the Technischer Verein, and the Swedish 

Engineers club all thrived simultaneously with the growth of the four national 

"Founder Societies."'° 

  

» Proceedings of the American Society of Civil Engineers 8(1882): 30. The 
actual membership of the ASCE in 1882 stood at 657 persons. 

‘© The American Society of Civil Engineers, the American Institute of Mining 

and Metallurgical Engineers, the American Institute of Electrical Engineers, and the 

American Society of Mechanical Engineers. 
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Despite the one-time popularity and possible influence of engineering clubs, 

historians and sociologists of engineering have paid them scant attention. Their 

existence, if acknowledged at all, is noted merely as part of the professional culture 

that, like the emergence of specialized journals, accompanies the professionalization 

of an occupation.'’ As a result, while the general history of engineering has been 

thoroughly documented, the role of local professional societies and engineering clubs 

is still not well understood by either historians of technology or organization theorists. 

Only two examinations of local engineering clubs have been performed in 

recent vears, both by historians. Seventeen years ago Carroll Pursell's "The Technical 

Society of the Pacific Coast" appeared. In this brief essay Pursell described a local 

society established in San Francisco in 1884 as part of an "island" community, a 

regional culture geographically isolated from national professional societies and 

mainstream intellectual life.'* The Technical Society, according to Pursell, was 

established to "facilitate the intellectual intercourse” between pure science and 

practical mechanics. The TSPC drew its membership from a cross section of civil, 

mining, and mechanical engineers, architects, and others engaged in the technical 

  

'’ See, for example, Ernest Greenwood, "The elements of professionalization," pp. 

9-19 in H. M. Vollmer and D. L. Mills, editors, Professionalization (Englewood Cliffs, 
NJ: Prentice-Hall, 1966). 

'® Cf. Robert H. Wiebe, The Search for Order 1877-1920 (Westport, CT: 
Greenwood Press, 1967), particularly Chapter 2. 
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arts.” Pursell concluded that the society gradually diminished in size and importance 

as national communications improved and the more specialized engineering societies 

such as the American Society of Mechanical Engineers established local chapters. 

Pursell concludes that with only limited time to devote to attending meetings Bay area 

engineers chose to affiliate with the national societies rather than continuing to 

support the TSPC. Members officially disbanded the TSPC in 1914.” 

More recently (in 1987), Bruce Sinclair's "Local history and national culture" 

discussed differences in the occupational orientations of rank and file engineers from 

those of the engineering elite, the officers of a national society. Sinclair used a 

specific example to illustrate what he saw as key differences between the ordinary 

engineer and the national eltte. His essay described a play put on by the Engineers 

Club of St. Louis in 1930 and contrasted it with the fiftieth anniversary pageant 

presented by the national office of the American Society of Mechanical Engineers in 

New York City in that same year. Despite the growing national despair created by the 

worsening economic climate, in New York the officers of the ASME staged a 

glittering tribute to industrialization and hailed the mechanical engineer as an agent of 

progress. 

  

9 Pursell. 

° See also Proceedings of the American Society of Civil Engineers 41(1915):215; 
or Anonymous, "The Technical Society of the Pacific Coast," Cassier's Magazine 

2(1892):405-415. 
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�A�c�c�o�r�d�i�n�g� �t�o� �S�i�n�c�l�a�i�r�,� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �h�e�l�d� �a� �m�o�r�e� �c�y�n�i�c�a�l� �v�i�e�w�. ��!�_� �T�h�e� 

�c�l�u�b�'�s� �p�l�a�y�,� �e�e�r�i�l�y� �p�r�e�s�c�i�e�n�t� �o�f� �N�o�b�l�e�'�s� �c�r�i�t�i�q�u�e� �o�f� �e�n�g�i�n�e�e�r�s� �a�s� �a�g�e�n�t�s� �o�f� �c�a�p�i�t�a�l�i�s�m�,� 

�p�o�r�t�r�a�y�e�d� �t�h�e� �t�y�p�i�c�a�l� �e�n�g�i�n�e�e�r� �a�s� �c�h�e�e�r�f�u�l�l�y� �s�e�l�l�i�n�g� �o�u�t� �t�o� �i�n�d�u�s�t�r�y� �i�n�t�e�r�e�s�t�s�. �� �S�i�n�c�l�a�i�r� 

�a�r�g�u�e�s� �t�h�a�t� �t�h�i�s� �i�s� �e�v�i�d�e�n�c�e� �t�h�a�t� �t�h�e� �i�m�a�g�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �h�e�l�d� �b�y� �t�h�e� �r�a�n�k� �a�n�d� �f�i�l�e� 

�e�n�g�i�n�e�e�r�s� �d�i�f�f�e�r�e�d� �c�o�n�s�i�d�e�r�a�b�l�y� �f�r�o�m� �t�h�a�t� �c�h�e�r�i�s�h�e�d� �b�y� �t�h�e� �n�a�t�i�o�n�a�l� �o�f�f�i�c�e�s�.� �T�h�i�s� �o�n�e� 

�n�a�r�r�o�w� �e�x�a�m�p�l�e� �i�s�,� �o�f� �c�o�u�r�s�e�,� �a� �v�e�r�y� �s�l�e�n�d�e�r� �r�e�e�d� �u�p�o�n� �w�h�i�c�h� �t�o� �b�a�s�e� �a� �c�l�a�i�m� �f�o�r� 

�i�n�c�o�n�g�r�u�i�t�y� �b�e�t�w�e�e�n� �a� �n�a�t�i�o�n�a�l� �i�d�e�o�l�o�g�y� �a�n�d� �l�o�c�a�l� �r�e�a�l�i�t�i�e�s�.� 

�I�t� �1�s�,� �h�o�w�e�v�e�r�,� �t�y�p�i�c�a�l� �i�n� �t�h�a�t� �m�o�s�t� �o�f� �w�h�a�t� �w�e� �p�r�e�s�u�m�e� �t�o� �k�n�o�w� �a�b�o�u�t� 

�e�n�g�i�n�e�e�r�s� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �i�s� �b�a�s�e�d� �u�p�o�n� �s�i�m�i�l�a�r� �e�x�a�m�i�n�a�t�i�o�n�s� �t�h�a�t� �a�r�e� �e�i�t�h�e�r� 

�e�x�t�r�e�m�e�l�y� �b�r�o�a�d� �i�n� �s�c�o�p�e� �o�r� �u�t�i�l�i�z�e� �e�x�a�m�p�l�e�s� �f�r�o�m� �a� �v�e�r�y� �l�i�m�i�t�e�d� �s�a�m�p�l�e�.� �S�i�n�c�l�a�i�r�,� �f�o�r� 

�e�x�a�m�p�l�e�,� �a�n�a�l�y�z�e�s� �a�n�d� �c�o�n�t�r�a�s�t�s� �t�w�o� �e�v�e�n�t�s� �o�c�c�u�r�r�i�n�g� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �a� �t�h�o�u�s�a�n�d� 

�m�i�l�e�s� �a�p�a�r�t�,� �a�n� �e�x�e�r�c�i�s�e� �h�e� �a�d�m�i�t�s� �i�s� �u�s�e�f�u�l� �p�r�i�m�a�r�i�l�y� �f�o�r� �e�m�p�h�a�s�i�z�i�n�g� �j�u�s�t� �h�o�w� �l�i�t�t�l�e� 

�w�e� �k�n�o�w� �a�b�o�u�t� �s�o�m�e� �f�a�c�e�t�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�'�s� �p�l�a�c�e� �i�n� �A�m�e�r�i�c�a�n� 

�s�o�c�i�e�t�y�:� 

� � 

�*�!� �S�i�n�c�l�a�i�r�,� �"�L�o�c�a�l� �h�i�s�t�o�r�y�. �� �F�o�r� �a� �c�o�n�t�r�a�s�t�i�n�g� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�,� �s�e�e� �C�a�r�l�s�o�n�,� �"�T�h�e� 
�E�n�g�i�n�e�e�r�s� �C�l�u�b�, �� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�,� �a�n� �o�f�f�i�c�i�a�l� �h�i�s�t�o�r�y� �o�f� �t�h�e� �S�t�.� �L�o�u�i�s� �E�n�g�i�n�e�e�r�s� �C�l�u�b� 
�w�r�i�t�t�e�n� �b�y� �t�h�e� �t�h�e�n� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �s�o�c�i�e�t�y�.� 

�2�2� �D�a�v�i�d� �F�.� �N�o�b�l�e�,� �i�c�a� �b�y� �D�e�s�i�g�n�:� �S�c�i�e�n�c� �h�n�o�l�o�g�y�,� �a�n�d� �t�h�e� �R�i�s�e� �o�f� 
�C�o�r�p�o�r�a�t�e� �C�a�p�i�t�a�l�i�s�m� �(�N�e�w� �Y�o�r�k�:� �O�x�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� �1�9�7�7�)�.� 
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�"�I�n�s�t�e�a�d� �o�f� �t�h�e� �p�o�r�t�r�a�i�t� �o�f� �a� �p�r�o�f�e�s�s�i�o�n�,� �w�h�a�t� �w�e� �h�a�v�e� �i�s� �a� �g�r�a�b� �b�a�g� �o�f� 

�s�t�e�r�e�o�t�y�p�i�c�a�l� �i�m�a�g�e�s� �a�n�d� �t�h�e�y� �p�i�c�t�u�r�e� �a� �g�r�o�u�p� �t�h�a�t� �s�e�e�m�s� �p�o�l�i�t�i�c�a�l�l�y� �i�n�f�l�e�x�i�b�l�e�,� 

�s�o�c�i�a�l�l�y� �a�w�k�w�a�r�d�,� �c�u�l�t�u�r�a�l�l�y� �l�i�m�i�t�e�d�,� �a�n�d� �e�t�h�i�c�a�l�l�y� �i�n�e�r�t�.�" �� 

�S�i�n�c�l�a�i�r� �a�n�d� �o�t�h�e�r�s� �h�a�v�e� �a�r�g�u�e�d� �t�h�a�t� �m�u�c�h� �o�f� �t�h�e� �s�c�h�o�l�a�r�s�h�i�p� �t�h�a�t� �h�a�s� �d�i�s�c�u�s�s�e�d� 

�e�n�g�i�n�e�e�r�i�n�g� �i�n� �t�h�e� �p�a�s�t�,� �s�u�c�h� �a�s� �E�d�w�i�n� �T�,� �L�a�y�t�o�n� �j�r�'�s� �R�e�v�o�l�t� �o�f� �t�h�e� �E�n�g�i�n�e�e�r�s�:� �S�o�c�i�a�l� 

�e�s�s�i�o�n�,� �m�a�y� �b�e� �f�l�a�w�e�d� �i�n� �t�h�a�t� �t�h�e� 

� � 

�s�t�u�d�i�e�s� �f�o�c�u�s�e�d� �o�n� �t�h�e� �a�t�t�i�t�u�d�e�s� �a�n�d� �b�e�h�a�v�i�o�r�s� �o�f� �a�n� �e�n�g�i�n�e�e�r�i�n�g� �e�l�i�t�e�,� �t�h�a�t� �i�s�,� �t�h�e� 

�o�f�f�i�c�e�r�s� �a�n�d� �o�t�h�e�r� �m�o�r�e� �i�n�f�l�u�e�n�t�i�a�l� �m�e�m�b�e�r�s� �o�f� �t�h�e� �l�a�r�g�e�,� �n�a�t�i�o�n�a�l�]� �s�o�c�i�e�t�i�e�s�.� �A�s� 

�S�i�n�c�l�a�i�r� �h�a�s� �n�o�t�e�d�,� �"�t�h�i�s� �e�x�t�e�n�s�i�v�e� �l�i�t�e�r�a�t�u�r�e� �t�e�l�l�s� �u�s� �m�o�s�t�l�y� �a�b�o�u�t� �t�h�e� �p�r�o�f�e�s�s�i�o�n�'�s� 

�c�e�n�t�r�a�l� �c�h�a�r�a�c�t�e�r�s� �a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�h�o�s�e� �k�i�n�d�s� �o�f� �m�e�n� �e�s�t�a�b�l�i�s�h�e�d� �a�n�d� 

�p�e�r�p�e�t�u�a�t�e�d�.�"�*�*� �S�i�n�c�l�a�i�r� �a�r�g�u�e�s� �t�h�a�t� �s�c�h�o�l�a�r�s� �n�e�e�d� �t�o� �t�a�k�e� �a� �c�l�o�s�e�r� �l�o�o�k� �a�t� �e�n�g�i�n�e�e�r�i�n�g�,� 

�b�o�t�h� �a�t� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h�i�n� �t�h�e� �p�r�o�f�e�s�s�i�o�n� �a�n�d� �a�t� �t�h�e� �p�r�o�f�e�s�s�i�o�n�'�s� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�i�t�h� 

�A�m�e�r�i�c�a�n� �c�u�l�t�u�r�e�.� �W�a�l�t�e�r� �V�i�n�c�e�n�t�i� �h�a�s� �s�o�u�n�d�e�d� �a� �s�i�m�i�l�a�r� �n�o�t�e� �i�n� �u�r�g�i�n�g� �t�h�a�t� 

�e�n�g�i�n�e�e�r�i�n�g� �b�e� �s�t�u�d�i�e�d� �a�s� �a�n� �"�i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �s�o�c�i�e�t�y �� �a�n�d� �n�o�t� �a�s� �a�n� �e�x�t�e�r�n�a�l� �o�r� 

�s�e�p�a�r�a�t�e� �a�c�t�i�v�i�t�y�. �� �T�h�e�s�e� �g�a�p�s� �i�n� �o�u�r� �k�n�o�w�l�e�d�g�e� �o�f� �s�o�m�e� �a�s�p�e�c�t�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�r�e� 

� � 

�*� �S�i�n�c�l�a�i�r�,� �"�L�o�c�a�l� �h�i�s�t�o�r�y�.�"� 

�*�4� �S�i�n�c�l�a�i�r�,�  ��L�o�c�a�l� �h�i�s�t�o�r�y�,�"� �L�a�y�t�o�n�.� 

�?�°� �L�y�n�w�o�o�d� �B�r�y�a�n�t�,� �"�R�e�v�i�e�w�:� �E�n�g�i�n�e�e�r�i�n�g� �a�s� �a� �S�o�c�i�a�l� �E�n�t�e�r�p�r�i�s�e�,�"� �T�e�c�h�n�o�l�o�g�y� �a�n�d� 
�C�u�l�t�u�r�e� �3�3�(�1�9�9�2�)�:�8�4�6�-�8�4�8�.� 
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�p�a�r�t�i�c�u�l�a�r�l�y� �p�e�r�p�l�e�x�i�n�g� �g�i�v�e�n� �t�h�e� �s�h�e�e�r� �v�o�l�u�m�e� �o�f� �w�o�r�d�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �w�n�i�t�t�e�n� �a�b�o�u�t� 

�e�n�g�i�n�e�e�r�i�n�g�. �� 

�T�h�e� �d�i�s�s�e�r�t�a�t�i�o�n� �i�s� �a�l�s�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n� �t�h�a�t� �i�t� �d�r�a�w�s� �u�p�o�n� �t�h�e�o�r�y� �i�n� �a�n� �a�r�e�a� �l�o�n�g� 

�a�c�k�n�o�w�l�e�d�g�e�d� �t�o� �b�e� �a�n� �i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �S�c�i�e�n�c�e� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �S�t�u�d�i�e�s�.� �N�u�m�e�r�o�u�s� 

�s�c�h�o�l�a�r�s� �h�a�v�e� �e�m�p�h�a�s�i�z�e�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�s� �f�o�r� �s�c�i�e�n�c�e�,� �t�e�c�h�n�o�l�o�g�y�,� 

�a�n�d� �s�o�c�i�e�t�y�.� �I�n� �T�h�e� �T�e�c�h�n�o�l�o�g�i�c�a�l� �S�o�c�i�e�t�y�,� �f�o�r� �e�x�a�m�p�l�e�,� �J�a�c�q�u�e�s� �E�l�l�u�l� �a�r�g�u�e�d� �t�h�a�t� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �s�o�c�i�e�t�y�,� �t�h�e� �w�a�y� �i�n� �w�h�i�c�h� �w�e� �s�t�r�u�c�t�u�r�e� �o�u�r� �w�o�r�k�p�l�a�c�e�s�,� �o�u�r� 

�g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s�,� �o�u�r� �e�d�u�c�a�t�i�o�n�,� �a�n�d� �s�o� �o�n�,� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �a�n� �o�v�e�r�a�l�l� �l�o�s�s� �o�f� 

�i�n�d�i�v�i�d�u�a�l� �f�r�e�e�d�o�m� �a�n�d� �a� �d�i�m�i�n�i�s�h�m�e�n�t� �i�n� �t�h�e� �q�u�a�l�i�t�y� �o�f� �o�u�r� �l�i�v�e�s�.� �D�a�v�i�d� �F�.� �N�o�b�l�e�,� 

�A�l�f�r�e�d� �C�h�a�n�d�l�e�r�,� �H�a�r�r�y� �B�r�a�v�e�r�m�a�n�,� �a�n�d� �o�t�h�e�r�s� �h�a�v�e� �e�x�a�m�i�n�e�d� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� 

�c�o�r�p�o�r�a�t�e� �s�t�r�u�c�t�u�r�e� �a�n�d� �b�u�r�e�a�u�c�r�a�t�i�z�a�t�i�o�n� �o�n� �s�o�c�i�e�t�y� �a�s� �a� �w�h�o�l�e�.� �A�s� �N�o�b�l�e� �s�t�a�t�e�s� �i�n� 

�t�h�e� �I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �A�m�e�r�i�c�a� �b�y� �D�e�s�i�g�n�,� �"�S�i�n�c�e� �t�h�o�s�e� �w�h�o� �c�o�m�p�r�i�s�e� �s�o�c�i�e�t�y� �a�r�e� �a�t� �t�h�e� 

�s�a�m�e� �t�i�m�e� �t�h�e� �h�u�m�a�n� �m�a�t�e�r�i�a�l� �o�f� �w�h�i�c�h� �t�e�c�h�n�o�l�o�g�y� �i�s� �c�o�m�p�o�s�e�d�,� �t�e�c�h�n�o�l�o�g�y� �m�u�s�t� 

� � 

�©� �A� �f�e�w� �o�f� �t�h�e� �b�e�t�t�e�r� �k�n�o�w�n� �s�t�u�d�i�e�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �i�n�c�l�u�d�e� �D�a�n�i�e�l� �H�.� �C�a�l�h�o�u�n�,� 
�T�h�e� �A�m�e�r�i� �i�v�i�l� �E�n�g�i�n�e�e�r�:� �O�r�i�g�i� �n�f�l�i�c�t� �(�C�a�m�b�r�i�d�g�e�,� �M�A�:� �T�h�e� 
�T�e�c�h�n�o�l�o�g�y� �P�r�e�s�s�,� �1�9�6�0�)�;� �M�o�n�t�e� �C�a�l�v�e�r�t�,� �M�e�c�h�a�n�i�c�a�l� �E�n�p�i�n�e�e�r� �i�n� �A�m�e�r�i�c�a� �1�8�3�0�-� 
�1�9�1�0�:� �P�r�o�f�e�s�s�i�o�n�a�l� �C�u�l�t�u�r�e�s� �i�n� �C�o�n�f�l�i�c�t� �(�B�a�l�t�i�m�o�r�e�:� �J�o�h�n�s� �H�o�p�k�i�n�s� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� 
�1�9�6�7�)�;� �S�a�l�l�y� �H�a�c�k�e�r�,� �P�l�e�a�s�u�r�e�,� �P�o�w�e�r� �&�  ��l�e�c�h�n�o�l�o�g�y� �(�B�o�s�t�o�n�:� �U�n�w�i�n� �H�y�m�a�n�,� �1�9�8�9�)�;� 

�R�a�y�m�o�n�d� �M�e�r�r�i�t�t�,� �E�n�g�i�n�e�e�r�i�n�g� �i�n� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �1�8�5�0�-�1�8�7�5� �(�L�e�x�i�n�g�t�o�n�,� �K�Y�:� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �K�e�n�t�u�c�k�y� �P�r�e�s�s�,� �1�9�6�9�)�,� �R�o�b�e�r�t� �P�e�r�r�u�c�c�i� �a�n�d� �J�o�e�l� �P�e�r�s�t�l�,� �P�r�o�f�e�s�s�i�o�n� 

�i�t�h�o� �_�E�n�g�i�n� �i�n� �(�N�Y�:� �R�a�n�d�o�m� �H�o�u�s�e�,� �1�9�6�9�)� 
�a�n�d� �T�e�r�r�y� �S�.� �R�e�y�n�o�l�d�s�,� �e�d�i�t�o�r�,� �T�h�e� �E�n�g�i�n�e�e�r� �i�n� �A�m�e�r�i�c�a� �(�C�h�i�c�a�g�o�:� �U�n�i�v�e�r�s�i�t�y� �o�f�.� 
�C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�9�1�)�.� �F�o�r� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �r�e�v�i�e�w� �o�f� �r�e�c�e�n�t� �l�i�t�e�r�a�t�u�r�e� �i�n� �e�n�g�i�n�e�e�r�i�n�g� 
�s�t�u�d�i�e�s� �s�e�e� �G�a�r�y� �D�o�w�n�e�y� �a�n�d� �J�u�a�n� �L�u�c�e�n�a�,�  ��E�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�i�e�s�, �� �i�n� �S�h�e�i�l�a� �J�a�s�a�n�o�f�f� 
�a�n�d� �o�t�h�e�r�s�,� �e�d�i�t�o�r�s�,� �H�a�n�d�b�o�o�k� �o�f� �S�c�i�e�n�c�e� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �S�t�u�d�i�e�s�,� �1�9�9�1�.� 

�3�3



�i�n�e�s�c�a�p�a�b�l�y� �r�e�f�l�e�c�t� �t�h�e� �c�o�n�t�o�u�r�s� �o�f� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �s�o�c�i�a�l� �o�r�d�e�r� �w�h�i�c�h� �l�i�a�s� �p�r�o�d�u�c�e�d� �a�n�d� 

�s�u�s�t�a�i�n�e�d� �i�t�.�"�?�7� 

�S�i�m�i�l�a�r�l�y�,� �i�n� �A�u�t�o�n�o�m�o�u�s� �T�e�c�h�n�o�l�o�g�y� �L�a�n�g�d�o�n� �W�i�n�n�e�r� �d�e�f�i�n�e�d� �t�e�c�h�n�o�l�o�g�y� �a�s� 

�f�r�e�q�u�e�n�t�l�y� �r�e�f�e�r�r�i�n�g� �t�o� �"�s�o�m�e� �(�b�u�t� �n�o�t� �a�l�l�}� �v�a�r�i�e�t�i�e�s� �o�f� �s�o�c�i�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �-�-� �f�a�c�t�o�n�e�s�,� 

�w�o�r�k�s�h�o�p�s�,� �b�u�r�e�a�u�c�r�a�c�i�e�s�,� �a�r�m�i�e�s�,� �r�e�s�e�a�r�c�h� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �t�e�a�m�s�,� �a�n�d� �t�h�e� �l�i�k�e�.� �.� �.� 

�t�h�e� �t�e�r�m� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�l�l� �s�i�g�n�i�f�y� �a�l�l� �v�a�r�i�e�t�i�e�s� �o�f� �t�e�c�h�n�i�c�a�l� �(�r�a�t�i�o�n�a�l�-�p�r�o�d�u�c�t�i�v�e�)� �s�o�c�i�a�l� 

�a�r�r�a�n�g�e�m�e�n�t�s�.�"�*�*� �B�y� �f�o�c�u�s�i�n�g� �o�n� �t�h�e� �a�c�t�i�o�n�s� �a�n�d� �i�n�t�e�r�a�c�t�i�o�n�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �a�n�d� �o�n� �t�h�e� 

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�l� �n�e�t�w�o�r�k�s� �a�n�d� �a�l�l�i�a�n�c�e�s� �i�n� �l�a�b�o�r�a�t�o�r�y� �s�e�t�t�i�n�g�s� �- ��-� �s�u�c�h� �a�s� �B�r�u�n�o� 

�L�a�t�o�u�r�'�s� �S�c�i�e�n�c�e� �i�n� �A�c�t�i�o�n� �o�r� �P�e�t�e�r� �G�a�l�i�s�o�n�'�s� �H�o�w� �E�x�p�e�r�i�m�e�n�t�s� �E�n�d� �-�-� �w�h�i�l�e� �i�g�n�o�r�i�n�g� 

�e�x�i�s�t�i�n�g� �s�o�c�i�a�l� �s�t�r�u�c�t�u�r�e�s�,� �s�c�h�o�l�a�r�s� �i�n� �s�c�i�e�n�c�e� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �s�t�u�d�i�e�s� �m�a�y� �h�a�v�e� 

�p�r�e�s�e�n�t�e�d� �a�n� �i�n�c�o�m�p�l�e�t�e� �p�i�c�t�u�r�e� �o�f� �b�o�t�h� �s�c�i�e�n�c�e� �a�n�d� �t�h�e� �s�c�i�e�n�t�i�s�t�s�.� �A� �w�o�r�l�d� �e�x�i�s�t�s� 

�o�u�t�s�i�d�e� �t�h�e� �l�a�b�o�r�a�t�o�r�i�e�s� �a�n�d� �t�h�e� �j�o�u�r�n�a�l�s�,� �a� �w�o�r�l�d� �t�h�a�t� �i�n�c�l�u�d�e�s� �m�e�m�b�e�r�s�h�i�p� �a�n�d� 

�p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �m�u�l�t�i�p�l�e� �f�o�r�m�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�:� �e�m�p�l�o�y�e�r�s�,� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s�,� 

�p�r�o�f�e�s�s�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�. �� 

� � 

�7�7� �N�o�b�l�e�,� �x�x�i�i�.� �S�e�e� �a�l�s�o� �J�a�c�q�u�e�s� �E�l�l�u�l�,� �T�h�e� �T�e�c�h�n�o�l�o�g�i�c�a�l� �S�o�c�i�e�t�y� �(�N�e�w� �Y�o�r�k�:� 
�V�i�n�t�a�g�e� �B�o�o�k�s�,� �1�9�6�7�)�;� �H�a�r�r�y� �B�r�a�v�e�r�m�a�n�,� �L�a�b�o�r� �a�n�d� �M�o�n�o�p�o�l�y� �C�a�p�i�t�a�l� �(�N�e�w� �Y�o�r�k�:� 
�M�o�n�t�h�l�y� �R�e�v�i�e�w� �P�r�e�s�s�,� �1�9�7�4�)�;� �A�l�f�r�e�d� �C�h�a�n�d�l�e�r�,� �T�h�e� �V�i�s�i�b�l�e� �H�a�n�d� �(�C�a�m�b�r�i�d�g�e�,� �M�A�:� 
�B�e�l�k�n�a�p� �P�r�e�s�s�,� �1�9�7�7�)�.� 

�8� �L�a�n�g�d�o�n� �W�i�n�n�e�r�,� �A�u�t�o�n�o�m�o�u�s� �T�e�c�h�n�o�l�o�g�y� �(�C�a�m�b�r�i�d�g�e�,� �M�A�:� �M�I�T� �P�r�e�s�s�,� �1�9�7�7�)�,� 
�1�2�.� 

 �� �P�e�t�e�r� �G�a�l�i�s�o�n�,� �H�o�w� �E�x�p�e�r�i�m�e�n�t�s� �E�n�d� �(�C�h�i�c�a�g�o�:� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�h�i�c�a�g�o� �P�r�e�s�s�,� 
�1�9�8�7�)�;� �B�r�u�n�o� �L�a�t�o�u�r�,� �S�c�i�e�n�c�e� �i�n� �A�c�t�i�o�n� �(�C�a�m�b�r�i�d�g�e�,� �M�A�:� �H�a�r�v�a�r�d� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� 
�1�9�8�7�)�.� �S�e�e� �a�l�s�o� �S�t�e�p�h�a�n� �F�u�c�h�s�,� �T�h�e� �P�r�o�f�e�s�s�i�o�n�a�l� �f�o�r� �T� �(�A�l�b�a�n�y�,� �N�Y�:� 
�S�U�N�Y� �P�r�e�s�s�,� �1�9�9�2�)�.� 
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�F�I�V�i�e�s�s�i�v�t�i�a�l� �S�U�C�I�C�L�E�S�,� �W�I�L�I�C�H� �C�a�l�l� �S�e�r�v�e� �a�s� �a�l� �i�i�t�e�r�i�a�c�e� �b�e�t�w�e�e�n� �t�n�u�i�u�p�i�e� �s�u�c�i�a�l� 

�w�o�r�i�d�s�, � �� �a�s� �w�e�i�i� �a�s� �i�i�n�k�i�n�g� �t�h�e� �b�u�s�i�n�e�s�s� �a�r�e�n�a� �w�i�t�h� �t�h�e� �i�a�r�g�e�r� �s�o�c�i�a�i� �c�o�n�t�e�x�t�,� �s�t�r�a�d�d�i�e� �a� 

�D�u�u�n�d�a�l�y� �a�c�a� �U�c�i�w�e�c�n� �m�i�u�l�i�i�p�i�c� �U�r�g�a�n�i�z�a�i�i�u�n�a�l� �a�f�l�i�t�i�a�i�i�u�u�s�.� �A�s� �J�.� �I�v�i�i�l�i�c�n� �M�i�v�P�u�c�i�s�u�n� 

�v�i�e�s�,� �"�i�h�e� �a�M�f�i�l�i�a�i�i�o�u�s� �o�f� �u�i�d�i�v�i�d�u�a�l�s� �w�i�i�h� �d�i�a�u�y� �u�l�g�a�i�n�i�z�a�l�i�o�u�s� �1�8� �4� �W�E�l�l�-�h�i�O�w�l�l� �i�e�a�i�u�r�e� 

�e�d�t�  �� �4� �n�w� 

�o�f� �m�o�d�e�m� �s�o�c�i�e�t�y�. � ��*� �S�a�l�i�,� �t�e� �a�f�f�i�l�i�a�t�i�o�n�s� �m�a�t� �a�r�e� �m�o�s�t� �o�f�t�e�n� �s�t�u�d�i�e�d� �a�r�e� �t�h�e� 

�C�C�U�U�L�I�L�C� �O�f�i�e�s�,� �i�i�t� �D�O�a�r�d�i�v�u�M�s� �a�n�d� �a�s�s�e�m�b�l�y� �t�i�n�e�s�,� �n�u�t� �i�n�e� �m�u�r�e� �u�e�b�u�i�g�u�s� �s�u�c�i�a�i� �t�i�e�s�.� 

�A�u� �i�m�u�u�c�u�s�e� �b�u�d�y� �u�f� �i�i�c�t�a�i�u�r�e� �c�a�i�s�i�s� �u�t� �d�i�e� �s�i�u�d�y� �u�f� �w�o�r�k� �u�t�g�a�t�u�z�a�i�i�o�u�s� �w�i�n�e� 

�C�o�n�i�p�a�r�a�t�i�v�e�l�y� �H�t�s� �a�l�i�c�i�l�i�v�i�:� �a�s� �D�S�C� �p�a�i�d� �i�O� �v�o�l�u�i�i�i�a�r�y� �a�s�s�o�v�i�a�i�i�o�u�s�.� �W�e� �e�e�d� �i�v� 

�K�i�O�W� �i�0�i�e� �a�b�u�t� �t�h�e� �U�I�N�U�E�E� �V�a�r�i�o�u�s� �O�F� �B�a�r�u�z�a�i�i�v�i�s� �C�A�C�I�T� �U�l�i� �W�i�S�i�i�I�S�t�S� �a�i�i�d� 

�v�e�c�h�n�v�i�o�g�i�s�i�s� �a�n�d�,� �i�n� �t�u�m�,� �w�h�a�i� �t�y�p�e� �o�f� �p�o�w�e�r� �i�n�d�i�v�i�d�u�a�i�s� �p�u�s�s�e�s�s� �t�u� �s�h�a�p�e� �D�o�w�n� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�s �� �g�o�a�i�s�.�*�*� �L�o�o�k�i�n�g� �a�t� �t�h�e� �c�r�e�a�t�i�o�n� �a�n�d� �e�v�o�i�u�t�i�o�n� �o�f� 

�1�U�G�a�l� �C�h�L�y�i�i�c�c� �u�y� �u�l�u�v�s� �W�i�a�y� �U�c�i�p� �u�s� �i�v� �V�e�L�i�c�!� �u�n�d�c�i�s�i�a�u�d� �w�h�y� �s�u�t�u�c� �U�l�g�a�l�i�z�a�l�i�u�n�s� 

�S�U�C�C�E�S� �W�i�n�e� �O�i�l�e�r�s� �f�a�i�l�.� �T�H�i�s� �1�5� �a�u� �C�S�p�e�c�i�a�l�l�y� �w�n�i�p�o�i�t�a�i�i�t� �1�s�u�e� �1�1� �G�e�i�c�i�w�e� �a�n�i�d� 

�w�o�e� �P�a� �I� �e�e� �a�t� �e�e� �W�T� �2� �a�t�e� �a�t� �-�o�2� �4� �a�l� �O�i�a�l� �i�.�.�.� 
�b�C�M�I�M�I�V�I�U�B�Y� �W�E�U�M�I�E�S� �1�U�1� �P�I�G�V�I�I�V�G�!� �d�S� �W�E�I�L� �Z�S� �L�U�C�U�I�e�L�I�V�a�l� �V�U�L�D�I�N�G�I�G�H�U�N�D�S�.� �W�I�l�i�Z�e�1�)� 

� � 

�w�a�e� �v�7� �a�w�,� �t� �4� �t�r�e�y� �<�7� �r�e�n� �*� �?� �w�r� �¢� �.� �o�m� �t�n� �°� 

�"� �S�e�e� �M�o�w�d�s�r�d� �B�E�C�K�E�T�,� �A�L� �W�o�r�d�s� �\�W�D�e�r�k�e�l�e�y�:� �U�N�I�V�E�T�S�I�L�Y� �(� �o�f� �C�a�l�l�l�o�m�i�a� 
�F�i�t�s�s�,�i�9�6�2�)�,� �C�i�m�n�u� �G�e�i�s�u�n�,�  ��S�c�i�e�n�u�l�i�c� �W�o�r�k� �a�n�d� �S�e�u�v�i�a�i� �W�u�r�i�d�s�,� �_� �R�o�w�i�e�d�g�e� �4�4� �4�(� �1�9�6�5�)�.� 
�3�5�7�-�7�7�,� �u�t� �A�u�s�c�u�u� �S�u�a�u�s�s�,�  ��A� �S�u�c�i�a�l� �W�o�r�l�d�s� �F�P�e�s�p�e�c�u�v�e�,� �»� �S�u�u�d�i�e�s� �T�T� �S�y�i�n�i�u�i� �1�,� 

�i�n�i�c�v�a�v�i�i�u�u� �i� �1�(�1�9�7�6�0�)�.� �1�1�9�-�2�6� �f�u�r� �a� �d�i�s�c�u�s�s�i�u�n� �u�f� �L�i�e� �C�o�u�c�e�p�i� �u�f� �s�u�c�i�a�l� �w�o�r�l�d�s� �1� 

�S�U�L�L�U�I�U�B� �I�C�A�!� �L�E�S�C�A�I�G�H�.� 

�J�.� �i�v�i�i�t�i�e�r� �i�v�i�c�P�n�e�r�s�o�n�,�  ��A�n� �e�c�u�i�o�g�y� �o�f� �a�i�f�i�i�i�a�u�o�n�, �� �A�m�e�n�c�¢�a�n� �S�u�c�i�v�i�g�g�i�c�u�l� �R�e�v�i�e�w� 
�4�6�(� �1�9�6�5� �)�.�5�1�9�-�3�3�2� 

�W�i�m�m�e�r� �w�e� �*� 
 ��~� �(�U�T�,� �F�U�C�H�S�.� 

�(�
2�

 
�t
�r



�p�a�r�t�i�c�i�p�a�t�i�o�n� �h�a�s� �b�e�c�o�m�e� �4� �m�a�j�o�r� �t�h�e�m�e� �i�n� �S�T�S� �i�n� �t�e�c�e�n�t� �y�e�a�r�s�,� �y�e�t� �l�i�t�t�l�e� �a�t�t�e�n�t�i�o�n� �h�a�s� 

�b�e�e�n� �p�a�i�d� �t�u� �t�h�e� �w�a�y� �i�n� �w�h�i�c�h� �v�u�l�u�n�i�a�r�y� �a�s�s�o�c�i�a�t�i�o�n�s� �a�c�t�u�a�l�l�y� �f�u�n�c�t�i�o�n�.� 

�F�i�n�a�l�l�y�,� �i�i�s� �d�i�s�s�e�t�i�a�t�i�o�n� �c�a�u� �s�h�e�d� �u�e�w� �l�i�g�h�t� �o�n� �a�s�p�e�c�t�s� �o�f� �G�i�l�d�e�d� �A�g�e� �a�t�i�d� 

�P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �h�i�s�t�o�r�y� �t�h�a�t� �h�a�v�e� �p�u�z�z�l�e�d� �h�i�s�t�o�r�i�a�n�s� �i�n� �t�h�e� �p�a�s�t�.� �A�l�f�r�e�d� �C�h�a�n�d�l�e�r� �h�a�s� 

�c�o�m�m�e�n�t�e�d� �o�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� �e�n�g�i�n�e�e�r�s� �a�m�o�n�g� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �r�e�f�o�r�m�e�r�s�. �� �I�n� �t�h�i�s� 

�d�i�s�s�e�r�t�a�t�i�o�n� �I� �s�h�o�w� �t�h�a�i� �e�n�g�i�n�e�e�r�s� �w�e�r�e� �n�u�t� �a�b�s�e�n�t� �f�r�o�m� �r�e�f�o�r�m� �m�o�v�e�m�e�n�i�s�.� �I�n�d�e�e�d�,� 

�t�h�e� �a�c�i�i�v�i�t�i�e�s� �o�f� �p�r�u�f�e�s�s�i�v�n�a�l� �c�n�y�i�u�c�e�r�s� �d�u�t�i�t�y� �i�t�e� �G�i�i�d�e�d� �A�y�e� �a�t�i�i�i�c�i�p�a�i�e�d� �i�t�e� 

�P�r�o�g�r�e�s�s�i�v�e�s� �a�s� �l�o�c�a�l� �c�l�u�b�s� �l�o�b�b�i�e�d� �f�o�r� �e�f�f�i�c�i�c�i�i�c�y� �i�n� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �r�e�f�o�r�m�s� �o�f� 

�m�u�n�i�c�i�p�a�i� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�s�.�~ �� 

�T�h�e� �G�i�l�d�e�d� �A�g�e�,� �P�r�o�g�r�e�s�s�i�v�i�s�m�,� �a�n�d� �E�n�g�i�n�e�e�r�s� 

�A�l�i�l�t�o�u�g�i�t� �s�u�u�i�¢�e� �s�c�h�o�l�a�r�s� �p�i�a�c�e� �U�t�e� �b�e�y�i�t�i�i�n�y� �a�s� �c�a�r�l�y� �a�s� �1�8�9�6� �a�n�i�d� �t�h�e� �e�t�i�d� �a�s� 

�i�a�i�c� �a�s� �i�9�2�9�,� �i�u�s�i�o�t�t�a�u�s� �g�e�n�e�r�a�l�l�y� �c�o�n�s�i�d�e�r� �i�l�e� �P�r�o�g�i�e�s�s�i�v�e� �E�r�a� �i�o� �l�a�v�e� �i�a�s�i�e�d� 

�a�p�p�r�o�x�i�m�a�t�e�l�y� �t�w�e�n�t�y� �y�e�a�r�s�,� �b�e�g�i�n�n�i�n�g� �w�i�t�h� �t�h�e� �y�o�u�t�h�f�u�l� �o�p�t�i�m�i�s�m� �o�f� �T�h�e�o�d�o�r�e� 

�R�o�v�s�e�v�e�i�t�'�s� �p�r�e�s�i�d�e�n�c�y� �a�n�d� �e�n�d�i�n�g� �w�i�t�h� �t�h�e� �d�i�s�i�l�l�u�s�i�o�n�m�e�n�t� �s�u�r�r�o�u�n�d�i�n�g� �t�h�e� �W�i�i�s�o�n� 

�a�d�i�n�i�m�s�u�a�t�i�o�n� �f�u�l�l�o�w�i�i�y� �W�o�l�d� �W�a�t� �l�.� �A�.� �H�u�n�t�e�r� �D�u�p�r�e�e�,� �f�u�r� �e�x�a�m�p�i�c�,� �c�o�m�m�e�n�t�s� 

�n�a�i�,�  ��T�i�e� �b�e�g�i�n�n�i�n�g� �o�f� �R�o�o�s�e�v�e�i�i�'�s� �p�r�e�s�i�d�e�t�i�c�y� �t�s� �a�i�s�o� �i�t�e� �u�s�u�a�l� �i�n�e� �o�f� �d�e�s�m�a�r�c�a�i�i�o�n� 

� � 

�*�°� �A�i�t�r�e�d� �C�h�a�n�d�i�e�r�,�  � ��T�h�e� �o�r�i�g�i�n�s� �o�f� �P�r�o�g�r�e�s�s�i�v�e� �i�e�a�d�e�r�s�h�i�p�,� �p�p�.� �7�4�-�7�8� �i�n� �D�a�v�i�d� 
�M�.� �K�e�n�n�e�d�y�,� �P�r�o�g�r�e�s�s�i�v�i�s�m�,� �L�h�e� �C�r�i�t�i�c�a�l� �I�s�s�u�e�s� �(�B�o�s�t�o�n�:� �L�i�t�t�l�e�,� �B�r�o�w�n� �a�n�d� �C�o�m�p�a�n�y�,� 
�1�9�7�1�)�.� 

 ��C�f�.� �S�t�a�n�i�e�y� �K�.� �S�c�h�u�i�t�z� �a�n�d� �C�i�a�y� �M�c�S�h�a�n�e�,�  ��i�o� �e�n�g�i�n�e�e�r� �t�h�e� �m�e�t�r�o�p�o�i�i�s�:� 
�s�e�w�e�r�s�,� �s�a�n�i�t�a�t�i�o�n�,� �a�n�d� �c�i�t�y� �p�l�a�n�n�i�n�g� �i�n� �J�a�t�e�-�n�i�n�e�t�e�e�n�t�h�-�c�e�n�t�u�r�y� �A�m�e�r�i�c�a�, ��  ��I�h�e� �J�o�u�r�n�a�l� 

�o�f� �A�m�e�r�i�c�a�n� �H�i�s�t�o�r�y� �L�X�V�(�1�9�7�8�)�:� �3�8�9�-�4�1�1�.� 
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�f�o�r� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a�,� �i�n� �w�h�i�c�h� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �m�o�o�d� �f�a�v�o�r�e�d� �a�n� 

�a�c�t�i�v�e� �p�o�l�i�c�y� �t�o�w�a�r�d� �t�h�e� �p�r�o�b�i�e�m�s� �e�m�e�r�g�i�n�g� �f�r�o�m� �r�a�p�i�d� �i�n�d�u�s�t�r�i�a�l�i�z�a�t�i�o�n�.�"�* �� 

�P�r�o�g�r�e�s�s�i�v�i�s�a�t� �c�o�m�e�i�d�e�s� �w�i�i�h� �i�n�e� �u�a�n�s�i�i�i�o�n� �o�f� �i�h�e� �U�n�i�t�e�d� �S�i�a�i�e�s� �f�r�o�m� �a�n� �i�s�o�l�a�t�i�o�n�i�s�t� 

�h�a�t�i�o�n� �i�v� �a� �p�o�i�e�n�t� �f�o�r�c�e� �i�n�t�e�r�n�a�t�i�o�n�a�l�l�y�,� �w�i�t�h� �r�i�s�i�n�g� �l�i�t�e�r�a�c�y� �r�a�t�e�s�,� �w�i�t�h� �r�a�p�i�d� 

�i�n�d�u�s�i�r�i�a�l�i�z�a�l�i�o�n� �a�n�d� �u�r�b�a�n�i�z�a�l�i�o�n�,� �a�n�d� �w�i�t�h� �t�h�e� �a�r�r�i�v�a�l� �o�f� �u�n�p�r�e�c�e�d�e�n�i�e�d� �n�u�m�b�e�r�s� �o�f� 

�f�o�r�e�i�g�n� �i�m�m�i�g�r�a�n�t�s�.� �H�i�s�t�o�r�i�a�n�s� �d�i�s�a�y�r�e�e� �i�n� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� �t�h�e�y� �r�e�a�c�h� �r�e�g�a�r�d�i�n�g� 

�P�r�o�g�i�e�s�s�i�v�i�s�i�n�,� �b�u�t� �a� �f�e�w� �c�o�m�u�n�o�n� �c�i�e�m�e�n�t�s� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �m�o�s�t� �a�n�a�l�y�s�e�s�.� �T�h�e� 

�v�o�i�c�e�s� �o�f� �a�n�a�l�y�s�t�s� �s�u�c�h� �a�s� �n�o�t�e�d� �h�i�s�t�o�r�i�a�n� �R�i�c�h�a�r�d� �H�o�f�s�i�a�d�t�e�r�,� �w�h�o� �a�r�g�u�e�d� �t�h�a�t� �t�h�e� 

�u�n�d�e�r�l�y�i�n�g� �f�r�a�m�e�w�o�r�k� �o�f� �s�u�-�c�a�l�l�e�d� �P�r�o�g�r�e�s�s�i�v�e� �r�e�f�o�r�m� �a�c�t�u�a�i�l�y� �s�e�r�v�e�d� �t�o� �p�r�e�s�e�i�v�e� �t�h�e� 

�s�t�a�t�u�s� �q�u�o� �a�n�d� �t�h�e� �i�n�t�e�r�e�s�t�s� �o�f� �b�i�g� �b�u�s�i�n�e�s�s�,� �h�a�v�e� �b�e�e�n� �m�u�t�e�d� �b�y� �a� �p�i�e�t�h�o�r�a� �o�f� 

�c�o�m�m�b�e�n�i�a�i�o�r�s� �p�r�o�m�o�t�u�i�n�g� �i�e� �p�e�n�d� �a�s� �a� �i�g�h� �p�o�i�n�t� �i�n� �A�m�e�r�i�c�a�n� �p�a�r�t�i�c�i�p�a�t�o�r�y� 

�d�e�m�o�c�i�a�c�y�.� �H�o�f�i�s�i�a�d�i�e�s�,� �u�i� �f�a�c�t�,� �h�a�s� �e�m�p�h�a�s�i�z�e�d� �i�l�i�a�t� �o�n�e� �a�l�l�e�g�e�d� �a�s�p�e�c�i� �o�f�t�e�n� �t�o�u�t�e�d� 

�i�n� �g�e�n�e�r�a�i� �h�i�s�t�o�r�i�e�s� �r�e�v�i�e�w�i�n�g� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �-�-� �t�r�u�s�t� �b�u�s�t�i�n�g� �-�-� �n�e�v�e�r� �h�a�p�p�e�n�e�d�.�*�*� 

�N�o�n�e�t�h�e�l�e�s�s�,� �i�i�i�o�s�t� �C�o�n�i�i�e�n�i�a�t�o�r�s� �c�o�n�t�i�n�u�e� �t�o� �g�é�i�i�e�r�a�i�l�y� �a�g�r�e�e� �w�i�i�h� �G�e�o�r�g�e� �B�.� �T�i�n�d�a�l�l� 

�a�n�d� �D�a�v�i�d� �E�.� �S�i�n ��s� �a�s�s�e�r�t�i�o�n� �i�n�a�i� �i�h�e�  ��y�u�a�i�s� �f�o�f� �P�r�o�g�r�e�s�s�i�v�i�s�m�]� �w�e�r�e� �y�r�e�a�t�e�r� 

� � 

� � 

�*�*� �A�.� �H�u�n�t�e�r� �D�u�p�r�e�e�,� �I�.� 
�A�c�t�i�v�i�t�i�e�s� �(�B�a�l�t�i�m�o�r�e�,� �M�D�:� �T�h�e� �J�o�h�n�s� �H�o�p�k�i�n�s� �U�n�i�v�e�r�s�i�t�y� �f� �P�r�e�s�s�,� �1�9�8�6� �[�1�9�5�7�)�)�.� 

�*�°� �S�e�e� �R�i�c�h�a�r�d� �H�o�f�s�t�a�d�t�e�r�,�  ��W�h�a�t� �h�a�p�p�e�n�e�d� �t�o� �t�h�e� �t�h�e� �a�n�t�i�t�r�u�s�t� �m�o�v�e�m�e�n�t�?�, �� 
�p�p�.� �1�8�8�-�2�3�7� �i�n� �R�i�c�h�a�r�d� �H�o�f�t�s�t�a�d�t�e�r�,� �T�h�e� �P�a�r�a�n�o�i�d� �S�t�y�l�e� �i�n� �A�m�e�r�i�c�a�n� �P�o�l�i�t�i�c�s� �a�n�d� 

�O�t�h�e�r� �E�s�s�a�y�s� �(�N�e�w� �Y�o�r�k�:� �V�i�n�t�a�g�e� �B�o�o�k�s�,� �1�9�6�7�)�.� �C�f�.� �T�i�n�d�a�l�l� �a�n�d� �S�h�i�,� �6�0�4�-�6�0�5�.� 
�T�i�n�d�a�l�l� �a�n�d� �S�h�i� �n�o�t�e� �t�h�a�t� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �T�h�e�o�d�o�r�e� �R�o�o�s�e�v�e�l�t� �f�i�l�e�d� �t�w�e�n�t�v�-�f�i�v�e� 
�a�n�t�i�-�t�r�u�s�t� �s�u�i�t�s� �a�g�a�i�n�s�t� �b�i�g� �b�u�s�i�n�e�s�s� �i�n�t�e�r�e�s�t�s�,� �h�u�t� �d�o� �n�o�t� �r�e�p�o�r�t� �t�h�e� �n�u�m�b�e�r� �o�f� �t�h�e�s�e� 
�s�u�i�t�s� �t�h�a�t� �w�e�r�e� �r�e�s�u�i�v�e�d� �i�n� �f�a�v�o�r� �o�f� �i�e� �g�o�v�e�r�n�m�e�n�t�.� 

�2�6� 
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�d�e�m�o�c�r�a�c�y�,� �h�o�n�e�s�t� �g�o�v�e�r�n�m�e�n�t�,� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �b�u�s�i�n�e�s�s�,� �a�n�d� �g�r�e�a�t�e�r� 

�s�o�c�i�a�l� �j�u�s�t�i�c�e� �f�o�r� �t�h�e� �m�a�s�s�e�s�.�"�* �� �W�h�e�r�e� �t�h�e�y� �d�i�f�f�e�r�,� �a�s� �t�h�e� �e�x�a�m�p�l�e� �o�f� �H�o�f�t�s�t�a�d�t�e�r ��s� 

�w�o�r�k� �i�l�l�u�s�t�r�a�t�e�s�,� �i�s� �i�n� �d�e�f�i�n�i�n�g� �t�h�e� �c�a�u�s�e�s� �u�n�d�e�r�l�y�i�n�g� �P�r�o�g�r�e�s�s�i�v�i�s�m�,� �d�e�t�e�r�m�i�n�i�n�g� �w�h�o� 

�t�h�e� �P�r�o�g�r�e�s�s�i�v�e�s� �a�c�t�u�a�l�l�y� �w�e�r�e�,� �a�n�d� �a�s�s�e�s�s�i�n�g� �t�h�e� �o�v�e�r�a�l�l� �l�e�g�a�c�y� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� 

�m�o�v�e�m�e�n�t�.�*�®� 

�I�n� �P�r�o�g�r�e�s�s�i�v�i�s�m�,� �T�h�e�.�C�r�i�t�i�c�a�l� �I�s�s�u�e�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �e�d�i�t�o�r� �D�a�v�i�d� �M�.� �K�e�n�n�e�d�y� 

�p�r�e�s�e�n�i�s� �a� �s�e�l�e�c�t�i�o�n� �o�f� �e�s�s�a�y�s� �t�u� �f�f�l�u�s�t�r�a�t�e� �h�i�s� �b�e�l�i�e�f� �t�h�a�t� �a�l�l� �s�t�u�d�i�e�s� �o�f� �P�r�o�g�r�e�s�s�i�v�i�s�m� 

�h�a�v�e� �b�e�e�n� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �a�u�t�h�o�r�s �� �i�n�d�i�v�i�d�u�a�l� �f�r�a�m�e�s� �o�f� �r�e�f�e�r�e�n�c�e�,� �t�h�a�t� �i�s�,� �w�h�a�t� �t�h�e�y� 

�f�o�u�n�d� �d�e�p�e�n�d�e�d� �a� �y�r�e�a�t� �d�e�a�l� �o�n� �w�h�a�t� �t�h�e�y� �s�u�u�g�h�t�.� �A�s� �s�u�c�i�d�l�u�g�i�s�i� �B�e�n� �A�g�g�e�r� �h�a�s� 

�n�o�t�e�d�,�  ��t�h�e�r�e� �i�s� �n�o� �s�u�c�h� �t�h�i�n�g� �a�s� �u�n�m�e�d�i�a�t�e�d� �w�n�i�t�i�n�g�, �� �a�n�d�,� �w�h�i�l�e� �m�o�s�t� �h�i�s�t�o�r�i�a�n�s� 

�v�u�n�s�c�i�o�u�s�l�y� �s�t�i�v�e� �f�u�r� �o�b�j�e�c�t�i�v�i�t�y�,� �p�e�r�s�u�n�a�i� �b�i�a�s�e�s� �i�n�e�v�i�t�a�b�l�y� �c�r�e�e�p� �i�n� �t�u� �a�n�y� �r�e�s�e�a�r�c�h� 

�p�r�o�j�e�c�t�. �� �A�c�c�o�r�d�i�n�g� �t�o� �K�e�n�n�e�d�y�,� �b�o�t�h� �S�a�m�u�e�i� �P�.� �H�a�y�s� �a�n�d� �W�i�e�b�e�  ��a�s�c�r�i�b�e� 

�P�r�o�g�r�e�s�s�i�v�e� �r�e�f�o�r�t�n� �t�o� �t�h�e� �r�e�l�a�t�i�v�e�l�y� �b�e�n�i�g�n� �d�e�s�i�r�e�s� �o�f� �c�e�r�t�a�i�n� �e�l�i�t�e�s� �t�o� �b�r�i�n�y� �o�r�d�e�r� �o�u�t� 

�o�f� �c�h�a�o�s�, �� �a� �p�o�s�i�t�i�o�n� �a�l�s�o� �p�o�p�u�l�a�r� �w�i�t�h� �o�t�h�e�r� �c�o�m�m�e�n�t�a�t�o�r�s�.� �S�c�h�o�l�a�r�s� �w�h�o� �a�s�s�u�m�e�d� 

� � 

�*� �T�i�n�d�a�l�l� �a�n�d� �S�h�i�,� �5�9�7�.� 

�*�*� �F�o�r� �a� �v�a�r�i�e�t�y� �o�f� �c�o�n�t�r�a�s�t�i�n�g� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �s�e�e�,� �f�o�r� 
�e�x�a�m�p�i�e�,� �B�a�t�e�s�;� �B�u�c�n�k�e�r�,� �B�u�m�t�h�a�m�,� �a�n�d� �C�r�u�n�d�e�n�,� �S�a�m�u�e�l� �P�.� �H�a�y�s�,� �T�h�e� �R�e�s�p�o�n�s�e� �t�y� 
�i�n�d�u�s�i�n�a�l�i�s�m� �1�8�8�5�-�1�9�1�4� �(�C�i�t�t�c�a�g�o�.� �U�n�i�v�e�r�s�t�i�y� �o�f� �C�h�i�c�a�g�o� �P�r�e�s�s�,� �[�1�9�5�7�]� �1�9�9�5�)�;� �L�i�n�k� 
�a�n�d� �M�c�C�o�n�m�i�c�k�;� �o�c� �M�c�F�a�r�l�a�n�d�.� 

�(�U�r�b�a�n�a�:� �U�n�i�v�e�r�s�i�t�y� �o�f� 

� � 

�*� �B�e�n� �A�g�g�e�r�,� 
�i�j�i�m�o�i�s� �P�r�e�s�s�,� �1�9�8�9�)�,� �1�5� 

�K�e�n�n�e�d�y�,� �x�i�.



�m�i�d�d�l�e� �c�l�a�s�s� �a�l�t�r�u�i�s�m� �n�o�t� �s�u�r�p�r�i�s�i�n�g�l�y� �h�a�v�e� �a�s�s�e�m�b�l�e�d� �e�v�i�d�e�n�c�e� �t�o� �s�u�p�p�o�r�t� �m�i�d�d�l�e� 

�c�l�a�s�s� �a�l�t�r�u�i�s�m�.� �T�o� �e�m�p�h�a�s�i�z�e� �t�h�a�t� �t�h�e� �t�r�u�t�h� �a�b�o�u�t� �w�h�o� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e�s� �w�e�r�e� �i�s� �n�o�t� 

�q�u�i�t�e� �t�h�a�t� �s�i�m�p�l�e�,� �t�h�e� �e�s�s�a�y�s� �w�h�i�c�h� �f�o�l�l�o�w� �K�e�n�n�e�d�y�'�s� �i�n�t�r�o�d�u�c�t�i�o�n� �c�l�a�i�m� �t�o� �f�i�n�d� 

�P�r�o�g�r�e�s�s�i�v�e�s� �a�m�o�n�g� �s�u�c�h� �d�i�v�e�r�s�e� �g�r�o�u�p�s� �a�s� �u�r�b�a�n� �i�m�m�i�g�r�a�n�t�s� �a�n�d� �C�a�l�i�f�o�r�n�i�a� 

�b�u�s�i�n�e�s�s�m�e�n�.� 

�J�o�h�n� �D�.� �B�u�e�n�k�e�r�,� �J�o�h�n� �C�.� �B�u�r�n�h�a�m�,� �a�n�d� �R�o�b�e�r�t� �M�.� �C�r�u�n�d�e�n� �a�l�s�o� �a�t�t�e�m�p�t� �t�o� 

�i�l�l�u�s�t�r�a�t�e� �a� �f�e�w� �o�f� �t�h�e� �m�a�n�y� �f�a�c�e�t�s� �o�f� �t�h�e� �e�r�a� �i�n� �t�h�e�i�r� �b�o�o�k�,� �P�r�o�g�r�e�s�s�i�v�i�s�m�.� �T�h�e�y� �a�r�g�u�e� 

�t�h�a�t� �P�r�o�g�r�e�s�s�i�v�i�s�m� �c�o�n�s�i�s�t�e�d� �o�f� �m�o�r�e� �t�h�a�n� �p�o�l�i�t�i�c�a�l� �r�e�f�o�r�m�.� �T�h�e�y� �b�e�l�i�e�v�e� �t�h�a�t� �t�h�e� 

�m�o�v�e�m�e�n�t� �i�n�c�l�u�d�e�d� �p�r�a�c�t�i�c�a�l� �e�v�a�n�g�e�l�i�s�m� �s�u�c�h� �a�s� �t�h�e� �c�a�m�p�a�i�g�n� �t�o� �e�r�a�d�i�c�a�t�e� 

�h�o�o�k�w�o�r�m� �i�n� �t�h�e� �S�o�u�t�h�e�r�n� �s�t�a�t�e�s�.� �C�r�u�n�d�e�n�,� �i�n� �f�a�c�t�,� �s�e�e�s� �P�r�o�g�r�e�s�s�i�v�i�s�m� �i�n� �g�e�n�e�r�a�l� �a�s� 

�h�a�v�i�n�g� �r�e�s�u�l�t�e�d� �f�r�o�m� �i�n�t�e�r�n�a�l�i�z�e�d� �P�r�o�t�e�s�t�a�n�t� �v�a�l�u�e�s�.� �H�e� �c�i�t�e�s� �t�h�e� �e�x�a�m�p�l�e�s� �o�f� �t�h�e� 

�w�o�r�k� �o�f� �J�a�n�e� �A�d�d�a�m�s� �a�n�d� �J�o�h�n� �D�e�w�e�y� �t�o� �s�u�p�p�o�r�t� �t�h�i�s� �c�l�a�i�m�.� �T�h�e� �s�e�t�t�l�e�m�e�n�t� �h�o�u�s�e�s� 

�o�f� �C�h�i�c�a�g�o� �a�n�d� �N�e�w� �Y�o�r�k� �w�e�r�e� �C�h�n�s�t�i�a�n�i�t�y� �m�a�d�e� �r�e�a�l�,� �t�h�e� �p�r�i�n�c�i�p�l�e� �o�f� �p�r�a�c�t�i�c�a�l� 

�c�h�a�r�i�t�y� �c�a�r�r�i�e�d� �o�u�t� �t�o� �i�t�s� �l�o�g�i�c�a�l� �e�x�t�r�e�m�e�.� �S�t�a�f�f�e�d� �b�y� �m�i�d�d�l�e� �a�n�d� �u�p�p�e�r� �c�l�a�s�s� 

�v�o�l�u�n�t�e�e�r�s�,� �s�e�t�t�l�e�m�e�n�t� �h�o�u�s�e�s� �a�t�t�e�m�p�t�e�d� �t�o� �h�e�l�p� �t�h�e� �p�o�o�r� �b�y� �p�r�o�v�i�d�i�n�g� �b�o�t�h� �p�r�a�c�t�i�c�a�l� 

�s�e�r�v�i�c�e�s�,� �s�u�c�h� �a�s� �s�e�w�i�n�g� �c�l�a�s�s�e�s�,� �a�n�d� �s�o�c�i�a�l� �i�n�t�e�g�r�a�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� �o�f� 

�n�e�i�g�h�b�o�r�h�o�o�d� �a�s�s�o�c�i�a�t�i�o�n�s� �t�h�a�t� �t�r�a�n�s�c�e�n�d�e�d� �e�t�h�n�i�c� �l�i�n�e�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �B�u�e�n�k�e�r�,� �"�T�h�e� 

�p�r�o�g�r�e�s�s�i�v�e� �m�o�v�e�m�e�n�t� �i�n� �t�u�r�n� �a�c�c�e�l�e�r�a�t�e�d� �t�h�e� �g�e�n�e�r�a�l� �t�r�e�n�d� �t�o�w�a�r�d� �p�r�o�f�e�s�s�i�o�n�a�l�i�z�a�t�i�o�n� 
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�i�n� �a�l�l� �o�f� �A�m�e�r�i�c�a�n� �l�i�f�e� �b�y� �p�o�p�u�l�a�r�i�z�i�n�g� �t�h�e� �g�o�a�l� �o�f� �d�i�s�i�n�t�e�r�e�s�t�e�d� �s�e�r�v�i�c�e� �a�n�d� �c�o�u�p�i�i�n�g� �i�t� 

�w�i�t�h� �s�o�c�i�a�l� �a�p�p�r�o�b�a�t�i�o�n�,� �m�o�s�t� �d�r�a�m�a�t�i�c�a�l�l�y� �i�n� �s�o�c�i�a�l� �w�o�r�k� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�. ��*�'� 

�C�r�u�n�d�e�n�s �� �c�o�n�c�l�u�s�i�o�n�s�,� �p�a�r�t�i�c�u�l�a�d�y� �r�e�g�a�r�d�i�n�g� �d�i�e� �p�r�o�f�e�s�s�i�v�n�a�l�i�z�a�l�i�u�n� �o�f� 

�c�i�y�i�n�e�d�t�i�n�y�,� �c�u�u�l�i�a�s�t� �s�h�a�t� �p�l�y� �b�o�t�h� �w�i�t�h� �d�i�u�s�e� �d�i�a�w�a� �b�y� �S�c�h�u�l�t�z� �a�n�d� �M�c�S�h�a�n�e� �a�n�d� �b�y� 

�t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n�.� �S�c�h�u�l�t�z� �a�n�d� �M�c�S�h�a�n�e� �s�u�g�g�e�s�t� �t�h�a�t� �i�f� �t�h�e�r�e� �w�a�s� �i�n�d�e�e�d� �a�n�y� �s�o�r�t� �o�f� 

�c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �e�n�g�i�n�e�e�r�i�n�g�,� �P�r�o�g�r�e�s�s�i�v�i�s�m�,� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l�i�s�m�,� �i�t� �w�a�s� 

�t�h�a�t� �t�h�e� �l�e�v�e�l�s� �o�f� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �c�o�n�d�u�c�t� �a�c�h�i�e�v�e�d� �b�y� �m�u�n�i�c�i�p�a�l� �e�n�g�i�n�e�e�r�s� 

�i�t� �U�t�e� �1�8�8�0�s� �a�i�d� �1�8�9�0�s� �i�n�f�l�u�c�n�v�e�d� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �r�e�f�u�r�t�i�e�r�s� �o�f� �t�h�i�e� �t�u�r� �o�f� �t�h�e� �v�e�t�i�l�u�r�y� 

�a�n�d� �n�o�t� �v�i�c�e� �v�e�r�s�a�. �� �E�u�g�e�n�e� �F�e�r�g�u�s�o�n� �h�a�s� �n�o�t�e�d� �t�h�a�t� �w�h�i�l�e�  ��M�a�n�y� �e�n�g�i�n�e�e�r�s� �d�e�n�y� 

�t�h�e�i�r� �i�n�f�l�u�e�n�c�e� �[�o�n� �p�o�l�i�c�y�]�,� �i�n�s�i�s�t�i�n�g� �t�h�a�t� �t�h�e�y� �m�e�r�e�l�y� �c�a�r�r�y� �o�u�t� �t�h�e� �o�r�d�e�r�s� �o�f� �o�t�h�e�r�s� �-�-� 

�p�o�l�i�t�i�c�i�a�n�s�,� �f�u�r� �i�n�s�t�a�n�c�e�.� �Y�e�t� �i�n� �f�a�c�t� �i�t� �i�s� �t�h�e� �e�n�g�i�n�e�e�r�s� �w�h�o� �d�r�a�w� �u�p� �t�h�e� �p�o�l�i�t�i�c�i�a�n�s �� 

�s�h�o�p�p�i�n�g� �l�i�s�t�s� �b�y� �f�u�r�n�i�s�h�i�n�g� �s�p�e�c�i�f�i�c� �s�o�l�u�t�i�o�n�s� �t�o� �p�a�r�t�i�c�u�l�a�r� �p�r�o�b�l�e�m�s�.� �.� �. ��* �� �T�h�i�s� �w�a�s� 

�a�s� �t�r�u�e� �d�u�r�i�n�g� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �a�s� �t�t� �t�s� �t�o�d�a�y�.� �M�y� �r�e�s�e�a�r�c�l�i� �c�o�n�c�u�r�s� �w�i�t�h� �t�h�e� 

�c�o�n�c�l�u�s�i�o�n�s� �d�r�a�w�n� �b�y� �S�c�h�u�l�t�z� �a�n�d� �M�c�S�h�a�n�e�.� �I� �w�i�l�l�,� �i�n� �f�a�c�t�,� �d�e�m�o�n�s�t�r�a�t�e� �i�n� �t�h�i�s� 

� � 

�"�'� �B�u�e�n�k�e�r� �e�t� �a�l�.�,� �1�8�.� �S�e�e� �a�l�s�o� �J�o�s�e�p�h� �P�.� �L�a�s�h�,� �E�l�e�a�n�o�r� �a�n�d� �F�r�a�n�k�l�i�n� �(�N�e�w� �Y�o�r�k�:� 
�W�.� �W�.� �N�o�r�t�o�n� �&� �C�o�m�p�a�i�y�,� �I�n�c�.�,� �1�9�7�1�)�,� �p�a�r�t�i�c�u�l�a�r�l�y� �4�-�1�9�,� �8�8�-�1�0�0�;� �o�r� �D�a�v�i�d� 
�M�c�C�u�l�l�o�u�g�h�,� �M�o�m�i�n�g�s� �o�n� �H�o�r�s�e�b�a�c�k� �(�N�e�w� �Y�o�r�k�:� �S�i�m�o�n� �a�n�d� �S�c�h�u�s�t�e�r�,� �1�9�8�1�)�.� �B�o�t�h� 
�a�u�t�h�o�r�s� �p�r�o�v�i�d�e� �g�o�o�d�,� �c�o�n�c�i�s�e� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �f�o�r�m�a�l� �p�h�i�l�a�n�t�h�r�o�p�i�c� 
�o�r�g�a�n�i�z�a�t�i�o�n�s� �a�m�o�u�n�g� �u�p�p�e�r� �c�l�a�s�s� �N�e�w� �Y�o�r�k�e�r�s�,� �a�s� �w�e�l�l� �a�s� �d�i�s�c�u�s�s�i�t�i�g� �t�h�e� �i�m�p�a�c�t� �a�c�t�i�v�e� 
�i�n�v�o�l�v�e�m�e�n�t� �i�n� �s�u�c�h� �c�h�i�a�r�i�l�a�b�l�e� �w�o�r�k� �h�a�d� �u�p�o�n� �i�h�e� �l�a�i�e�r� �c�a�r�e�e�r�s� �o�f� �b�u�i�h� �T�h�e�u�d�o�r�e� 
�R�o�o�s�e�v�e�l� �j�r� �a�n�d� �E�l�e�a�n�o�r� �R�o�v�s�e�v�e�l�l�.� 

 �� �S�e�e� �S�c�h�u�l�t�z� �a�n�d� �M�c�S�h�a�n�e�,� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�.� 

�*� �E�u�g�e�n�e� �S�.� �F�e�r�g�u�s�o�n�,� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �t�h�e� �M�i�n�d ��s� �E�y�e� �(�C�a�m�b�r�i�d�g�e�,� �M�A�:� �T�h�e� 
�M�I�T� �P�r�e�s�s�,� �1�9�9�2�)�,� �2�.� 

�4�0



�d�i�s�s�e�r�t�a�t�i�o�n� �t�h�a�t� �t�h�e� �p�r�o�f�e�s�s�i�o�n�a�l�i�z�a�t�i�o�n� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �w�a�s� �e�s�s�e�n�t�i�a�l�l�y� �c�o�m�p�l�e�t�e� 

�b�e�f�o�r�e� �t�h�e� �f�i�r�s�t� �d�e�c�a�d�e� �o�f� �t�h�e� �t�w�e�n�t�i�e�t�h� �c�e�n�t�u�r�y� �b�e�g�a�n� �a�n�d� �t�h�a�t� �e�n�g�i�n�e�e�r�i�n�g� �t�h�u�s� �s�e�r�v�e�d� 

�a�s� �a� �m�o�d�e�l� �f�o�r� �v�i�n�e�r� �w�o�u�l�d�-�b�e� �p�r�o�f�e�s�s�i�o�n�s�,� �s�u�c�h� �a�s� �s�u�c�i�a�i� �w�o�r�k�,� �t�u� �f�o�l�l�o�w�.� �T�h�u�s�,� 

�w�h�i�l�e� �t�h�e� �g�e�n�e�r�a�l� �t�o�n�e� �o�f� �i�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �w�i�i�h� �i�t�s� �f�o�c�u�s� �o�n� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �r�e�l�i�a�n�c�e� 

�o�n� �e�x�p�e�r�t�s� �m�a�y� �h�a�v�e� �a�f�f�i�r�m�e�d� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�f�e�s�s�i�o�n�a�l�i�s�m�,� �P�r�o�g�r�e�s�s�i�v�i�s�i�n� �i�n� �i�t�s�e�l�f� �d�i�d� 

�n�o�t� �c�a�u�s�e� �t�h�e� �p�r�o�f�e�s�s�i�o�n�a�l�i�z�a�t�i�o�n� �o�f� �e�n�g�i�n�e�e�r�i�n�g�.� 

�H�i�s�i�o�n�a�n�s� �s�u�c�h� �a�s� �H�o�f�t�s�t�a�d�i�e�r� �h�a�v�e� �n�o�t�e�d� �t�h�a�t� �P�r�o�g�r�e�s�s�i�v�e� �r�e�f�o�r�m�e�r�s�,� �l�i�k�e� 

�m�a�n�y� �o�f� �t�h�e�i� �c�o�n�i�e�m�p�u�t�a�t�i�e�s�,� �w�e�r�e� �s�i�r�u�n�g�l�y� �i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e� �i�n�i�e�l�i�e�v�i�u�a�l� �e�n�d�s� �o�f� 

�t�h�e�m� �t�u�n�e�,� �s�u�c�h� �a�s� �i�h�e� �H�e�r�b�e�r�t� �S�p�e�n�c�e�r ��s� �s�o�c�i�a�l� �D�a�r�w�i�n�i�s�m� �a�u�d� �H�e�m�y� �D�r�u�m�m�o�n�d�'�s� 

�m�o�r�e� �m�o�d�e�r�a�t�e� �r�e�f�o�r�m� �D�a�r�w�i�n�i�s�m�.�"� �P�o�l�i�t�i�c�i�a�n�s�,� �e�n�g�i�n�e�e�r�s�,� �s�o�c�i�o�l�o�g�i�s�t�s�,� �s�o�c�i�a�l� 

�w�o�r�k�e�r�s�,� �n�o�v�e�l�i�s�t�s�,� �a�n�d� �p�h�i�l�o�s�o�p�h�e�r�s� �a�i�i� �r�e�a�d�,� �a�b�s�o�r�b�e�d�,� �d�e�b�a�t�e�d�,� �a�n�d� �m�o�d�i�f�i�e�d� 

�D�a�r�w�i�n�i�a�n� �i�d�e�a�s� �a�b�u�u�i� �h�u�m�a�n� �n�a�i�u�r�e� �a�n�d� �i�h�e� �s�u�c�i�a�l� �e�n�v�i�r�o�n�m�e�n�i�.� �W�h�e�r�e� �D�a�r�w�i�n� 

�h�u�n�s�e�l�f� �h�a�d� �b�e�e�n� �c�a�r�e�f�u�l� �n�o�t� �t�o� �a�i�i�r�i�b�u�t�e� �i�i�v�t�i�v�e�s�,� �s�o�c�i�a�l� �s�c�i�e�n�t�i�s�i�s� �q�u�i�c�k�l�y� �g�r�a�f�i�e�d� 

�L�a�m�a�i�c�k�i�a�n� �i�d�e�a�s� �o�f� �e�n�d�s� �d�i�f�e�c�t�e�d� �e�v�o�l�u�t�i�o�n� �i�n�t�o� �t�h�e�i�r� �t�h�e�o�r�i�z�i�n�g� �a�b�o�u�t� �s�o�c�i�e�t�y�,� �n�o�r� 

�w�e�r�e� �t�h�e�y� �a�l�o�n�e� �i�n� �d�o�i�n�g� �s�o�.� �A�i�t�u�n�o�u�g�h� �m�u�c�h� �o�f� �t�h�e� �p�r�o�g�r�e�s�s�i�v�e� �i�d�e�o�l�o�g�y� �c�l�e�a�r�l�y� 

�b�o�r�r�o�w�e�d� �f�r�o�m� �D�a�r�w�i�n�i�a�n� �r�o�o�t�s�,� �t�h�e� �i�d�e�a� �o�f� �p�r�o�g�r�e�s�s� �t�o�w�a�r�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�f�f�i�c�i�e�n�c�y� 

�q�u�i�c�k�l�y� �a�c�q�u�u�e�d� �a� �i�e�l�e�v�l�o�y�i�c�a�l� �u�e�v�i�t�a�b�i�l�i�t�y�.� 

� � 

�(�P�h�i�l�a�d�e�l�p�h�i�a�:� �U�n�i�v�e�r�s�i�t�y� �o�f� �P�e�n�n�s�y�l�v�a�n�i�a� �P�r�e�s�s�,� �1�9�4�4�)�.� �C�f�.� �D�a�v�i�d� �M�a�r�k� �C�h�a�l�m�e�r�s�,� 
�T�h�e� �M�u�c�k�r�a�k�e� �Y�e�a�r�s� �(�N�e�w� �Y�o�r�k�:� �V�a�n� �N�o�s�t�r�a�n�d� �C�o�m�p�a�n�y�,� �1�9�7�4�)�,� �6�;� �A�r�t�h�u�r� �A�.� 
�E�k�i�r�c�h� �j�r�,� �P�r�o�g�r�e�s�s�i�v�i�s�m� �i�n� �A�m�e�r�i�c�a� �(�N�e�w� �Y�o�r�k�:� �N�e�w� �V�i�e�w�p�o�i�n�t�s�,� �1�9�7�4�)�.� �1�5�-�2�3�.� 

�4�1



�C�a�r�l� �N�.� �D�e�g�l�e�r� �s�u�m�m�a�r�i�z�e�d� �t�h�e� �c�o�n�f�l�i�c�t�i�n�g� �i�n�f�l�u�e�n�c�e�s� �o�f� �s�o�c�i�a�l� �D�a�r�w�i�n�i�s�m�,� 

�r�e�f�o�r�m� �D�a�r�w�i�n�i�s�m�,� �L�a�m�a�r�c�k�i�s�m�,� �a�n�d� �M�e�n�d�e�l�i�a�n� �g�e�n�e�t�i�c�s� �a�t� �t�h�e� �t�u�r�n� �o�f� �t�h�e� �c�e�n�t�u�r�y� �t�n� 

�h�i�s� �b�o�o�k�,� �I�n� �S�e�a�r�c�h� �o�f� �H�u�m�a�n� �N�a�t�u�r�e�.� �D�e�g�l�e�r� �w�r�i�t�e�s� �t�h�a�t� �m�a�n�y� �s�o�c�t�a�l� �s�c�i�e�n�t�i�s�t�s�,� �s�u�c�h� 

�a�s� �C�h�a�r�l�e�s� �E�l�l�w�o�o�d� �a�n�d� �F�r�a�n�k�l�i�n� �G�i�d�d�i�n�g�s�,� �r�e�j�e�c�t�e�d� �t�h�e� �s�o�c�i�a�l� �D�a�r�w�i�n�i�s�m� �o�f� �H�e�r�b�e�r�t� 

�S�p�e�n�c�e�r� �b�e�c�a�u�s�e� �i�t� �g�l�o�r�i�f�i�e�d� �c�o�m�p�e�t�i�t�i�o�n� �a�n�d� �s�u�p�p�o�r�t�e�d� �t�h�e� �s�t�a�t�u�s� �q�u�o�.� �T�h�e�y� �f�o�u�n�d� 

�D�a�r�w�i�n�'�s� �t�h�e�o�r�i�e�s� �p�e�r�s�u�a�s�i�v�e� �b�u�t� �r�a�t�h�e�r� �t�h�a�n� �s�e�e�i�n�g� �i�n� �t�h�e�m� �t�h�e� �b�a�s�i�s� �f�o�r� �a� �j�u�s�t�i�f�i�c�a�t�i�o�n� 

�o�f� �c�o�n�t�i�n�u�e�d� �e�x�p�l�o�i�t�a�t�i�o�n� �o�r� �n�e�g�i�e�c�t� �o�f� �t�h�e� �p�o�o�r� �a�n�d� �m�e�n�t�a�l�l�y� �u�n�f�i�t�,� �t�h�e� �r�e�f�o�r�m� 

�D�a�r�w�i�n�i�s�t�s� �b�e�l�i�e�v�e�d� �t�h�a�t� �"�i�f� �o�n�e� �c�h�a�n�g�e�d� �t�h�e� �s�o�c�i�a�l� �e�n�v�i�r�o�n�m�e�n�t� �h�u�m�a�n� �b�e�h�a�v�i�o�r� 

�n�4�S� �w�o�u�l�d� �a�d�a�p�t� �o�r� �a�d�j�u�s�t� �t�o� �i�t�.� 

�I�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �c�h�a�n�g�e�d�,� �s�o� �w�o�u�l�d� �m�a�n�k�i�n�d�.� �T�h�e� �p�h�o�t�o�g�r�a�p�h�s� �o�f� �J�a�c�o�b� 

�R�i�i�s� �h�a�d� �r�e�v�e�a�l�e�d� �t�h�e� �d�e�p�l�o�r�a�b�l�e� �l�i�v�i�n�g� �c�o�n�d�i�t�i�o�n�s� �t�h�e� �i�m�m�i�g�r�a�n�t� �p�o�o�r� �e�n�d�u�r�e�d�.� �*� 

�P�o�o�r�l�y� �l�i�g�h�t�e�d� �a�n�d� �o�v�e�r�c�r�o�w�d�e�d� �t�e�n�e�m�e�n�t� �a�p�a�r�t�m�e�n�t�s� �i�n�c�l�u�d�e�d� �m�i�n�i�m�a�l� �s�a�n�i�t�a�r�y� 

�f�a�c�i�l�i�t�i�e�s�.� �R�u�t�h� �S�c�h�w�a�r�t�z� �C�o�w�a�n� �c�i�t�e�s� �s�t�u�d�i�e�s� �i�n�d�i�c�a�t�i�n�g� �t�h�a�i� �a�t� �t�h�e� �t�u�r�n� �o�f� �t�h�e� �c�e�n�t�u�r�y� 

� � 

�*�*� �D�e�g�l�e�r�,� �i�4�.� �C�f�.� �H�o�f�s�t�a�d�t�e�r�,� �S�o�c�i�a�l� �D�a�r�w�i�n�i�s�m�,� �9�4�-�9�8�.� �H�o�f�s�t�a�d�t�e�r� �s�h�o�w�s� �h�o�w� 
�A�m�e�r�i�c�a�n�s� �o�f� �a�l�l� �i�n�t�e�l�l�e�c�t�u�a�l� �a�n�d� �p�o�l�i�t�i�c�a�l� �p�e�r�s�u�a�s�i�o�n�s�,� �f�r�o�m� �c�o�n�s�e�r�v�a�t�i�v�e�s� �t�o� 
�s�o�c�i�a�l�i�s�t�s�,� �h�e�l�p�e�d� �t�h�e�m�s�e�l�v�e�s� �t�o� �t�h�e� �p�a�r�t�s� �o�f� �D�a�r�w�i�n� �o�r� �S�p�e�n�c�e�r� �t�h�a�t� �b�e�s�t� �f�i�t� �t�h�e�i�r� �o�w�n� 

�p�a�r�t�i�c�u�l�a�r� �i�d�e�o�l�o�g�i�e�s� �w�h�i�i�e� �c�o�n�v�e�n�i�e�n�t�l�y� �1� �i�g�n�o�r�i�n�g� �t�h�e� �r�e�s�t�.� �o�e�s� �a�l�s�o� �E�l�l�s�w�o�r�t�h� �R�.� 
�F�u�h�r�m�a�n�,� �O�f� �9�1�5� �(�C�h�a�r�i�o�t�t�e�s�v�i�i�l�e�:� 
�U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s� �o�f� �V�i�r�g�i�n�i�a�,� �1�9�8�0�)�.� 

�*� �J�a�c�o�b� �R�i�i�s�,� �H�o�w� �t�h�e� �O�t�h�e�r� �H�a�l�f� �L�i�v�e�s� �(�N�e�w� �Y�o�r�k�:� �D�o�v�e�r�,� �1�9�7�1� �[�1�8�9�0�}�)�.� �S�e�e� 
�a�l�s�o� �A�n�o�n�y�m�o�u�s�,� �"�N�e�w� �Y�o�r�k�'�s� �G�r�e�a�t� �M�o�v�e�m�e�n�t� �f�o�r� �H�o�u�s�i�n�g� �R�e�f�o�r�m�,�"� �R�e�v�i�e�w� �o�f� 
�R�e�v�i�e�w�s� �D�e�c�e�m�b�e�r� �1�8�9�6�;� �A�n�o�n�y�m�o�u�s�,� �"�T�h�e� �t�e�n�e�m�e�n�t� �h�o�u�s�e� �c�o�m�p�e�t�i�t�i�o�n�, �� 

�E�n�g�i�n�e�e�r�i�n�g� �R�e�c�o�r�d� �J�u�n�e� �6�,� �1�8�9�6�;� �S�.� �P�a�r�k�s� �C�a�d�m�a�n�,� �"�T�h�e� �t�e�n�e�m�e�n�t� �h�o�u�s�e� �r�e�f�o�r�m� �i�n� 
�N�e�w� �Y�o�r�k� �C�i�t�y�,�"� �C�h�a�t�u�a�q�u�a�n� �S�e�p�t�e�m�b�e�r� �1�8�9�7�;� �o�r� �H�u�g�h� �R�.� �J�o�n�e�s�,� �"�U�n�i�n�h�a�b�i�t�a�b�l�e� 
�d�w�e�l�l�i�n�g�s�, �� �S�a�n�i�t�a�r�y� �R�e�c�o�r�d� �A�p�n�i� �3�0�,� �1�8�9�7�.� 
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�o�n�l�y� �o�n�e� �o�u�t� �o�f� �e�v�e�r�y� �f�i�v�e� �w�o�r�k�i�n�g� �c�l�a�s�s� �f�a�m�i�l�i�e�s� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y� �h�a�d� �a� �b�a�t�h�r�o�o�m� �i�n� 

�i�t�s� �h�o�m�e�.�* �� �P�e�o�p�l�e� �l�i�v�e�d� �i�n� �e�n�v�i�r�o�n�m�e�n�t�s� �o�f� �a�p�p�a�l�l�i�n�g� �t�i�l�t�h�.� �A�s� �C�o�w�a�n� �n�o�t�e�s�,� 

�"�P�o�o�r� �p�e�o�p�l�e� �c�a�r�r�i�e�d� �i�n�t�o� �t�h�e�i�t� �d�w�e�l�l�i�n�g�s� �t�h�e� �w�a�t�e�r� �t�h�a�t� �t�h�e�y� �n�e�e�d�e�d� �f�o�r� 
�c�o�o�k�i�n�g� �a�n�d� �c�l�e�a�n�i�n�g�,� �a�n�d� �t�h�e�y� �h�e�a�t�e�d� �i�t� �b�y� �t�h�e� �p�o�t�f�u�l� �o�n� �t�h�e�i�r� �s�t�o�v�e�s�.� �L�i�v�i�n�g� 
�a�s� �t�h�e�y� �d�i�d� �i�n� �t�h�e� �f�i�l�t�h�i�e�s�t� �d�i�s�t�r�i�c�t�s�,� �a�n�d� �l�a�b�o�r�i�n�g� �a�s� �t�h�e�y� �d�i�d� �i�n� �t�h�e� �o�c�c�u�p�a�t�i�o�n�s� 
�m�o�s�t� �l�i�k�e�l�y� �t�o� �p�r�o�d�u�c�e� �d�i�r�t� �a�n�d� �g�r�i�m�e�,� �t�h�e�i�r� �h�o�m�e�s�.�.�.� �(�f�r�e�q�u�e�n�t�l�y� �r�e�q�u�i�r�e�d� 
�c�l�e�a�n�i�n�g�.� �S�o�m�e� �w�o�i�n�e�n�,� �d�e�t�e�r�m�i�n�e�d� �t�o� �k�e�e�p� �t�h�e�i�r� �h�o�m�e�s� �a�s� �o�r�d�e�r�l�y� �a�n�d� 
�h�e�a�l�t�h�f�u�l� �a�s� �t�h�e�y� �c�o�u�l�d� �m�a�k�e� �t�h�e�m�,� �e�x�h�a�u�s�t�e�d� �t�h�e�m�s�e�l�v�e�s� �a�t� �t�h�e� �t�a�s�k�;� �w�h�i�l�e� 
�l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �o�t�h�e�r�s� �-�-� �p�e�r�h�a�p�s� �l�e�s�s� �o�p�t�i�m�i�s�t�i�c�,� �p�e�r�h�a�p�s� �l�e�s�s� �b�r�a�v�e�,� �p�e�r�h�a�p�s� 
�m�o�r�e� �r�e�a�l�i�s�t�i�c� �-�-� �j�u�s�t� �g�a�v�e� �u�p� �a�n�d� �r�a�r�e�l�y� �a�t�t�e�m�p�t�e�d� �i�t�.�"�*�*� 

�R�e�f�o�r�m�e�r�s�,� �b�o�t�h� �s�o�c�i�a�l� �W�o�r�k�e�r�s� �a�n�d� �p�o�l�i�t�i�c�i�a�n�s�,� �w�a�n�t�e�d� �t�o� �c�l�e�a�n� �u�p� �t�h�e� �u�r�b�a�n� �s�q�u�a�i�o�r�.� 

�B�o�t�h� �s�a�w� �e�d�u�c�a�t�i�o�n� �a�s� �a� �w�a�y� �f�o�r� �t�h�e� �p�o�o�r� �t�o� �r�i�s�e� �a�b�o�v�e� �t�h�e�i�r� �l�o�t�.� �P�u�b�l�i�c� �e�d�u�c�a�t�i�o�n�,� 

�w�h�i�c�h� �h�a�d� �b�e�e�n� �c�o�m�p�u�l�s�o�r�y� �i�n� �o�n�l�y� �s�i�x� �s�l�a�t�e�s� �i�n� �1�8�7�1�,� �h�a�d� �s�p�r�e�a�d� �t�o� �m�o�s�t� �N�o�r�t�h�e�r�n� 

�a�n�d� �W�e�s�t�e�r�n� �s�t�a�t�e�s� �b�y� �1�9�0�0�.� �T�h�e� �S�o�u�t�h� �j�a�g�g�e�d� �b�e�h�i�n�d� �i�n� �t�h�i�s� �r�e�g�a�r�d�,� �p�o�s�s�i�b�l�y� �b�e�c�a�u�s�e� 

�i�t� �h�a�d� �a�t�t�r�a�c�t�e�d� �f�e�w�e�r� �i�m�m�i�g�r�a�n�t�s� �t�h�a�n� �t�h�e� �i�n�d�u�s�t�r�i�a�l�i�z�e�d� �N�o�r�t�h�,� �m�o�r�e� �l�i�k�e�l�y� �f�o�r� 

�s�e�g�r�e�g�a�t�i�o�n�i�s�t� �r�e�a�s�o�n�s�.�*�?� �D�e�g�l�e�r� �r�e�m�i�n�d�s� �u�s� �t�h�a�t�  ��t�h�e� �m�o�s�t� �p�r�e�v�a�l�e�n�t� �f�o�r�m� �o�f� �s�o�c�i�a�l� 

�D�a�r�w�i�n�i�s�m� �a�i� �i�h�e� �i�u�r�n� �o�f� �i�h�e� �c�e�n�i�u�r�y� �w�a�s� �a�c�t�u�a�l�l�y� �r�a�c�i�s�m�,� �t�h�a�t� �i�s�,� �t�h�e� �i�d�e�a� �t�h�a�i� �o�n�e� 

� � 

�R�u�t�h� �S�c�h�w�a�r�t�z� �C�o�w�a�n�,� �M�o�r�e� �W�o�r�k� �f�o�r� �M�o�t�h�e�r� �(�N�e�w� �Y�o�r�k�:� �B�a�s�i�c� �B�o�o�k�s�,� �I�n�c�.�,� 
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 ��
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�*� 

�*�8� �C�o�w�a�n�,� �1�6�3�.� 

�*� �S�e�e� �R�i�c�h�a�r�d� �K�l�u�g�e�r�,� �S�i�m�p�l�e� �J�u�s�t�i�c�e� �(�N�e�w� �Y�o�r�k�:� �A�l�f�r�e�d� �A�.� �K�n�o�p�f�,� �I�n�c�.�,� �1�9�7�5�)�,� 
�f�o�r� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �h�i�s�t�o�r�y� �o�f� �s�e�g�r�e�g�a�t�i�o�n� �a�n�d� �e�d�u�c�a�t�i�o�n� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�,� 
�p�a�r�t�i�c�u�l�a�r�l�y� �p�a�g�e�s� �5�1�-�8�8�,� �w�h�i�c�h� �d�e�s�c�r�i�b�e� �t�h�e� �h�i�s�t�o�r�y� �o�f� �t�h�e� �S�u�p�r�e�m�e� �C�o�u�r�t�'�s� �P�l�e�s�s�y� 
�d�e�c�i�s�i�o�n� �w�h�i�c�h� �l�e�g�i�t�i�m�a�t�e�d� �t�h�e� �d�o�c�t�r�i�n�e� �o�f� �"�s�e�p�a�r�a�t�e� �b�u�t� �e�q�u�a�l�.�"� 

�4�3



�p�e�o�p�l�e� �m�i�g�h�t� �b�e� �s�u�p�e�r�i�o�r� �t�o� �a�n�o�t�h�e�r� �b�e�c�a�u�s�e� �o�f� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e�i�r� �b�i�o�l�o�g�i�c�a�l� 

�n�a�t�u�r�e�s�.�"� 

�W�h�e�n� �M�e�n�d�e�l�i�a�n� �g�e�n�e�t�i�c�s� �d�i�s�p�r�o�v�e�d� �t�h�e� �n�o�t�i�o�n� �o�f� �t�h�e� �i�n�h�e�n�t�a�b�i�l�i�t�y� �o�f� �a�c�q�u�i�r�e�d� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�e� �b�a�l�a�n�c�e� �i�n� �t�h�e� �n�a�t�u�r�e� �v�e�r�s�u�s� �n�u�r�t�u�r�e� �d�e�b�a�t�e� �w�a�s� �t�i�p�p�e�d� �i�n� �f�a�v�o�r� �o�f� 

�n�a�t�u�r�e�.� �T�h�e� �i�d�e�a� �o�f� �r�e�f�o�r�m� �t�h�r�o�u�g�h� �e�d�u�c�a�t�i�o�n� �b�e�g�a�n� �t�o� �s�h�i�f�t� �t�o� �a� �d�i�f�f�e�r�e�n�t� �v�i�e�w�.� 

�S�c�i�e�n�t�i�s�t�s� �p�r�o�p�o�s�e�d� �t�h�a�t� �t�h�e� �o�n�l�y� �s�u�r�e� �w�a�y� �t�o� �r�e�f�o�r�m� �h�u�m�a�n�i�t�y� �w�a�s� �t�h�r�o�u�g�h� �s�e�l�e�c�t�i�v�e� 

�b�r�e�e�d�i�n�g�.� �B�y� �1�9�i�4� �e�u�g�e�n�i�c�s� �h�a�d� �b�e�c�o�m�e� �"�a� �f�a�s�h�i�o�n�a�b�l�e� �s�o�c�i�a�l� �r�e�f�o�r�m� �m�o�v�e�m�e�n�t� �o�n� 

�b�o�t�h� �s�i�d�e�s� �o�f� �t�h�e� �A�t�l�a�n�t�i�c�,�" ��!� �a� �m�o�v�e�m�e�n�t� �t�h�a�t� �a�t�t�r�a�c�t�e�d� �m�a�n�y� �w�e�l�l�-�k�n�o�w�n� �p�u�b�l�i�c� 

�f�i�g�u�r�e�s�,� �i�n�c�l�u�d�i�n�g� �J�a�n�e� �A�d�d�a�m�s�,� �G�i�f�f�o�r�d� �P�i�n�c�h�o�t�,� �a�n�d� �W�o�o�d�r�o�w� �W�i�l�s�o�n�.� �T�h�e� 

�i�n�v�o�l�u�n�t�a�r�y� �s�t�e�r�i�l�i�z�a�t�i�o�n� �o�f� �c�r�i�m�i�n�a�i�s� �a�n�d� �t�h�e� �m�e�n�t�a�i�l�y� �d�e�f�i�c�i�e�n�t� �q�u�i�c�k�l�y� �b�e�c�a�m�e� 

�c�o�m�m�o�n�p�l�a�c�e� �a�s� �r�e�f�o�r�m�e�r�s� �s�e�i�z�e�d� �u�p�o�n� �w�h�a�t� �s�e�e�m�e�d� �t�o� �b�e� �a� �q�u�i�c�k� �t�e�c�h�n�o�l�o�g�i�c�a�l� �f�i�x� 

�f�o�r� �m�a�n�y� �o�f� �s�o�c�i�e�t�y�'�s� �w�o�e�s�.� �T�h�e� �P�r�o�g�r�e�s�s�i�v�e� �a�d�m�i�n�i�s�i�r�a�t�i�o�n� �i�n� �W�i�s�c�o�n�s�i�n� �p�a�s�s�e�d� �s�o�m�e� 

�h�y�s�i�e�r�e�c�t�o�i�n�i�e�s� �o�n� �i�f�u�m�a�t�e�s� �o�f� �p�r�i�s�o�n�s� �a�n�d� �s�t�a�t�e� �h�o�s�p�i�t�a�l�s� �w�i�t�h�o�u�t� �t�h�e�i�r� �c�o�n�s�e�n�t�.� �W�i�t�h�i�n� 

�t�h�e� �s�p�a�n� �o�f� �o�n�e� �g�e�n�e�r�a�t�i�o�n� �P�r�o�g�r�e�s�s�i�v�e� �r�e�f�o�r�m� �w�e�n�t� �f�r�o�m� �t�r�y�i�n�g� �t�o� �c�h�a�n�g�e� �t�h�e� 

�e�n�v�i�r�o�n�m�e�n�t� �t�o� �f�i�t� �h�u�m�a�n�i�t�y� �t�o� �t�r�y�i�n�g� �t�o� �c�h�a�n�g�e� �h�u�m�a�n�i�t�y� �t�o� �f�i�t� �t�h�e� �s�o�c�i�a�i� 

�e�n�v�i�r�o�n�m�e�n�t�.� 
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�*� �D�e�g�l�e�r�,� �1�5�.� 
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�D�e�g�l�e�r�,� �4�3�.



�T�h�e� �E�n�g�i�n�e�e�r�'�s� �R�o�l�e� 

�A�n�d� �w�h�a�t� �w�a�s� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �e�n�g�i�n�e�e�r� �i�n� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a�?� �A�s� �J�o�h�n� 

�M�a�t�t�h�e�w� �J�o�r�d�a�n� �n�o�t�e�s�,� �"�T�o� �t�h�e� �n�i�n�e�t�e�e�n�t�h� �c�e�n�t�u�r�y� �A�m�e�r�i�c�a�n�,� �t�h�e� �s�c�i�e�n�t�i�s�t� �w�a�s� �n�o�t� �t�h�e� 

�m�a�n� �o�f� �t�h�e� �l�a�b�o�r�a�t�o�r�y�,� �b�u�t� �t�h�e� �m�a�n� �w�h�o� �b�u�i�l�t� �t�h�e� �b�r�i�d�g�e�s� �a�n�d� �b�r�o�u�g�h�t� �d�e�v�e�l�o�p�m�e�n�t� �t�o� 

�t�h�e� �l�a�n�d�.�"�*�*� �T�h�i�s� �v�i�e�w� �s�t�i�l�l� �h�e�l�d� �t�r�u�e� �d�u�r�i�n�g� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �y�e�a�r�s�.� �P�o�l�i�t�i�c�i�a�n�s�,� 

�r�e�f�o�r�m�e�r�s� �a�n�d� �c�o�n�s�e�r�v�a�t�i�v�e�s� �a�l�i�k�e�,� �t�u�r�n�e�d� �t�o� �t�h�e� �e�n�g�i�n�e�e�r�s� �t�o� �s�e�e� �t�h�e�i�r� �d�r�e�a�m�s� �m�a�d�e� 

�r�e�a�l�:� �e�n�g�i�n�e�e�r�s� �w�o�u�l�d� �c�l�e�a�r� �t�h�e� �s�l�u�m�s�,� �b�u�i�l�d� �t�h�e� �e�l�e�c�t�r�i�c�a�l� �p�o�w�e�r� �p�l�a�n�t�s� �a�n�d� �s�a�n�i�t�a�t�i�o�n� 

�s�y�s�t�e�m�s�,� �r�e�c�l�a�i�m� �t�h�e� �d�e�s�e�r�t� �t�o� �a�l�l�o�w� �c�i�t�y� �d�w�e�l�l�e�r�s� �t�o� �l�i�v�e� �o�u�t� �a� �J�e�f�f�e�r�s�o�n�i�a�n� �a�g�r�a�n�a�n� 

�i�d�e�a�l�.� �S�p�e�c�t�a�c�u�l�a�r� �c�i�v�i�l� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t�s� �s�u�c�h� �a�s� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �t�h�e� 

�R�o�o�s�e�v�e�l�t� �D�a�m� �i�n� �A�n�z�o�n�a� �a�n�d� �t�h�e� �P�a�n�a�m�a� �C�a�n�a�l� �i�n� �C�e�n�t�r�a�l� �A�m�e�r�i�c�a� �c�o�u�p�l�e�d� �w�i�t�h� 

�i�n�n�u�m�e�r�a�b�l�e� �m�e�c�h�a�n�i�c�a�l�,� �c�h�e�m�i�c�a�l�,� �a�n�d� �e�l�e�c�t�r�i�c�a�l� �i�n�n�o�v�a�t�i�o�n�s� �p�r�e�s�e�n�t�e�d� �A�m�e�r�i�c�a�n� 

�e�n�g�i�n�e�e�r�s� �w�i�t�h� �b�o�t�h� �a� �s�e�e�m�i�n�g�l�y� �n�e�v�e�r�-�e�n�d�i�n�g� �s�e�r�i�e�s� �o�f� �c�h�a�l�l�e�n�g�e�s� �a�n�d� �a� �c�o�n�t�i�n�u�i�n�g� 

�s�e�n�s�e� �o�f� �a�c�c�o�m�p�l�i�s�h�m�e�n�t�.� �T�h�e� �p�o�p�u�l�a�r� �p�r�e�s�s� �a�s� �w�e�l�l� �a�s� �t�h�e� �p�r�o�f�e�s�s�i�o�n�a�l� �j�o�u�r�n�a�l�s� �w�e�r�e� 

�r�e�p�l�e�t�e� �w�i�t�h� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �n�e�w� �e�n�g�i�n�e�e�r�i�n�g� �m�a�r�v�e�l�s�.� �E�a�c�h� �n�e�w� �i�s�s�u�e� �o�f� �S�c�i�e�n�t�i�f�i�c� 

� � 

�*�?� �J�o�r�d�a�n�,� �4�.� �C�f�.� �D�a�n�i�e�l� �B�e�l�i�,� �T�h�e� �W�i�n�d�i�n�g� �P�a�s�s�a�g�e� �(�N�e�w� �Y�o�r�k�:� �B�a�s�i�c� �B�o�o�k�s�,� 
�1�9�8�0�)�,� �2�4�8�-�2�5�9�;� �R�o�s�s�,� �1�2�2�;� �a�n�d� �T�i�c�h�i�,� �9�7�-�1�3�7�.� 

�*�}� �N�u�m�e�r�o�u�s� �h�i�s�t�o�r�i�a�n�s� �h�a�v�e� �d�o�c�u�m�e�n�t�e�d� �v�a�r�i�o�u�s� �a�s�p�e�c�t�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �d�u�r�i�n�g� �t�h�e� 
�P�r�o�g�r�e�s�s�i�v�e� �E�r�a�.� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �D�o�n�a�l�d� �W�o�r�s�t�e�r�,� �R�i�v�e�r�s� �o�f� �E�m�p�i�r�e� �(�N�e�w� �Y�o�r�k�:� 
�O�x�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� �1�9�9�2� �[�1�9�8�5�]�)� �f�o�r� �a�n� �e�x�t�e�n�s�i�v�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �i�d�e�o�l�o�g�y� �a�n�d� 
�p�o�l�i�t�i�c�a�l� �m�a�n�e�u�v�e�r�i�n�g� �t�h�a�t� �d�r�o�v�e� �m�u�c�h� �o�f� �t�h�e� �r�e�c�l�a�m�a�t�i�o�n� �a�n�d� �i�r�r�i�g�a�t�i�o�n� �w�o�r�k� �i�n� �t�h�e� 
�A�m�e�r�i�c�a�n� �W�e�s�t�.� 

�4�5



�A�m�e�r�i�c�a�n�,� �C�o�s�m�o�p�o�l�i�t�a�n�,� �C�a�s�s�i�e�r�'�s� �M�a�g�a�z�i�n�e�.� �o�r� �C�o�l�l�i�e�r�'�s� �M�a�g�a�z�i�n�e� �s�e�r�v�e�d� �t�o� �r�e�m�i�n�d� 

�e�n�g�i�n�e�e�r�s� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �p�r�o�g�r�e�s�s� �t�h�e�y� �w�e�r�e� �m�a�k�i�n�g� �p�o�s�s�i�b�l�e�.� !"� 

�A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�e� �i�n�d�u�s�t�r�i�a�l�i�z�a�t�i�o�n� �a�n�d� �u�r�b�a�n�i�z�a�t�i�o�n� �t�h�a�t� �a�c�c�o�m�p�a�n�i�e�d� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �p�r�o�g�r�e�s�s� �o�f�t�e�n� �h�a�d� �u�n�d�e�s�i�r�a�b�l�e� �s�i�d�e� �e�f�f�e�c�t�s�.� �T�h�u�s�,� �w�h�i�l�e� �t�h�e� �i�n�s�u�r�g�e�n�t� 

�p�r�o�g�r�e�s�s�i�v�e� �m�o�v�e�m�e�n�t� �g�e�n�e�r�a�l�l�y� �i�s� �s�e�e�n� �a�s� �e�m�e�r�g�i�n�g� �f�r�o�m� �c�i�t�i�z�e�n�s �� �f�r�u�s�t�r�a�t�i�o�n�s� �w�i�t�h� 

�m�a�c�h�i�n�e� �p�o�l�i�t�i�c�s� �a�n�d� �c�o�r�r�u�p�t� �l�o�c�a�l�,� �s�t�a�t�e�,� �a�n�d� �f�e�d�e�r�a�l� �g�o�v�e�r�n�m�e�n�t�,� �t�h�o�s�e� �f�r�u�s�t�r�a�t�i�o�n�s� 

�o�f�t�e�n� �a�r�o�s�e� �o�u�t� �o�f� �r�e�a�l� �c�o�n�c�e�r�n�s� �r�e�g�a�r�d�i�n�g� �h�e�a�l�t�h� �a�n�d� �s�a�f�e�t�y�.� �W�h�i�l�e� �i�t� �i�s� �n�o� �d�o�u�b�t� �t�r�u�e�,� 

�a�s� �B�u�e�n�k�e�r� �h�a�s� �a�r�g�u�e�d�,� �t�h�a�l� �s�o�m�e� �e�l�e�m�e�n�t�s� �o�f� �p�r�o�g�r�e�s�s�i�v�i�s�m� �e�m�e�r�g�e�d� �f�r�o�m� �a� �m�i�d�d�l�e� 

�c�l�a�s�s� �d�e�s�i�r�e� �t�o� �r�e�g�u�l�a�t�e� �b�i�g� �b�u�s�i�n�e�s�s�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �r�e�m�e�m�b�e�r� �t�h�a�t� �c�o�r�p�o�r�a�t�e� �g�r�e�e�d� 

�a�n�d� �m�i�s�m�a�n�a�g�e�m�e�n�t� �h�a�d� �t�a�n�g�i�b�l�e� �c�o�n�s�e�q�u�e�n�c�e�s�. �� �F�o�o�d�s� �p�r�o�c�e�s�s�e�d� �i�n� �u�n�s�a�n�i�t�a�r�y� 

�c�o�n�d�i�t�i�o�n�s� �t�r�a�n�s�m�i�t�t�e�d� �i�l�l�n�e�s�s�e�s� �s�u�c�h� �a�s� �t�u�b�e�r�c�u�l�o�s�i�s�,� �b�r�i�d�g�e�s� �c�o�n�s�t�r�u�c�t�e�d� �b�y� �c�o�r�r�u�p�t� 

�c�o�n�t�r�a�c�t�o�r�s� �f�e�l�l� �d�o�w�n�,� �i�n�d�u�s�i�r�i�a�l� �w�a�s�t�e� �p�o�l�l�u�t�e�d� �r�i�v�e�r�s�,� �a�n�d� �t�o�x�i�c� �i�n�g�r�e�d�i�e�n�t�s� �i�n� �t�o�n�i�c�s� 

� � 

�*�*� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�n�o�n�y�m�o�u�s�,� �"�H�a�m�e�s�s�i�n�g� �t�h�e� �M�i�s�s�i�s�s�i�p�p�i�, �� �W�o�r�l�d� �T�o�d�a�y� 
�1�1�(�1�9�0�6�)�:�7�5�5�-�7�;� �A�n�o�n�y�m�o�u�s�,�  ��L�a�r�g�e�s�t� �d�a�m� �i�n� �t�h�e� �w�o�r�l�d�, �� �S�c�i�e�n�t�i�f�i�c� �A�m�e�r�i�c�a�n� 
�9�3�(�S�e�p�t�e�m�b�e�r� �2�3�,� �1�9�0�5�)�:�2�3�9�;� �J�.� �A�.� �B�a�e�r�,� �"�A�c�h�i�e�v�e�m�e�n�t�s� �o�f� �t�h�e� �a�r�m�y� �e�n�g�i�n�e�e�r� �c�o�r�p�s�, �� 
�H�a�r�p�e�r�'�s� �W�e�e�k�l�y� �A�p�r�i�l� �2�7�,� �1�9�0�7�:�6�0�2�-�5�;� �B�.� �B�r�o�o�k�s�,� �"�W�e�b�-�f�o�o�t� �e�n�g�i�n�e�e�r�,�"� �M�c�C�l�u�r�e�'�s� 
�M�a�y� �1�9�0�9�:�7�3�-�8�4�;� �L�.� �D�e�n�i�s�o�n�,� �"�M�a�k�i�n�g� �g�o�o�d� �a�t� �P�a�n�a�m�a�,�"� �E�v�e�r�y�b�o�d�y�'�s� �M�a�g�a�z�i�n�e� 
�1�4�(�M�a�y� �1�9�0�6�)�:�5�7�9�-�9�0�;� �A�.� �D�.� �F�l�i�n�n�,� �"�W�o�r�l�d�'�s� �g�r�e�a�t�e�s�t� �a�q�u�e�d�u�c�t�;� �f�r�o�m� �t�h�e� �C�a�t�s�k�i�l�l� 
�m�o�u�n�t�a�i�n�s� �t�o� �t�h�e� �c�i�t�y� �o�f� �N�e�w� �Y�o�r�k�,�"� �C�e�n�t�u�r�y� �7�8�(�S�e�p�t�e�m�b�e�r� �1�9�0�9�)�:�7�0�7�-�2�1�;� �W�.� �C�.� 
�H�a�m�m�s�,�  ��G�r�e�a�t� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t�s�,�"� �C�o�s�m�o�p�o�l�i�t�a�n� �2�8�(�1�9�0�2�)�:� �1�6�3�+�;� �W�.� �I�n�g�l�i�s�,� 
�"�P�r�o�g�r�e�s�s� �a�n�d� �p�r�o�m�i�s�e� �o�f� �t�h�e� �w�o�r�k� �a�t� �P�a�n�a�m�a�,�"� �H�a�r�p�e�r�'�s� �W�e�e�k�l�y� �5�0�(�D�e�c�e�m�b�e�r� �2�2�,� 
�1�9�0�6�)�:�1�8�5�2�-�5�;� �B�.� �E�.� �L�i�n�e�h�a�n�,� �"�B�u�i�l�d�i�n�g� �o�f� �t�h�e� �P�a�n�a�m�a� �C�a�n�a�l�, �� �C�a�t�h�o�l�i�c� �W�o�r�l�d� 
�8�1�(�M�a�y� �1�9�0�5�)�:�1�7�6�-�8�4�;� �F�.� �W�.� �S�k�i�n�n�e�r�,� �"�Q�u�e�e�n�s�b�o�r�o�u�g�h� �B�r�i�d�g�e�,� �N�e�w� �Y�o�r�k�,�"� �C�o�l�l�i�e�r�'�s� 
�M�a�g�a�z�i�n�e� �4�3�(�A�p�r�i�l� �1�9�0�9�)�:�3�0�-�2�;� �F�,� �S�t�r�o�t�h�e�r�s�,� �"�E�n�g�i�n�e�e�r� �o�f� �w�o�r�l�d�-�w�i�d�e� �s�u�c�c�e�s�s�e�s�,�"� 
�W�o�r�l�d�'�s� �W�o�r�k� �1�2�(�1�9�0�6�)�:�7�9�8�3�-�8�;� �H�.� �C�.� �W�e�i�r�,� �"�H�o�w� �t�h�e� �c�a�n�a�l� �b�u�i�l�d�e�r�s� �m�a�k�e� �t�h�e� �d�i�r�t� 
�f�l�y�, �� �P�u�t�n�a�m�'�s� �5�(�D�e�c�e�m�b�e�r� �1�9�0�8�)�:�2�8�6�-�9�4�.� 

�*�*� �B�u�e�n�k�e�r�,� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�.� 
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�a�n�d� �s�n�a�k�e� �o�i�l� �c�u�r�e�s� �k�i�l�l�e�d� �p�e�o�p�l�e�.� �P�r�o�g�r�e�s�s�i�v�i�s�m� �w�a�s� �n�o�t� �s�i�m�p�l�y� �a�b�s�t�r�a�c�t� �s�o�c�i�a�l� 

�p�h�i�l�o�s�o�p�h�y�;� �i�t� �w�a�s� �a� �r�e�s�p�o�n�s�e� �t�o� �r�e�a�l� �p�r�o�b�l�e�m�s�.� 

�A�s� �t�o�w�n�s� �a�n�d� �c�i�f�i�e�s� �g�r�e�w�,� �s�o� �d�i�d� �t�h�e� �d�e�m�a�n�d� �f�o�r� �c�i�t�y� �s�e�r�v�i�c�e�s�.� �T�h�e� �a�r�n�v�a�l� �o�f� 

�f�o�r�e�i�g�n� �i�m�m�i�g�r�a�n�t�s� �c�o�u�p�l�e�d� �w�i�t�h� �t�h�e� �m�o�v�e�m�e�n�t� �o�f� �w�o�r�k�e�r�s� �f�r�o�m� �r�u�r�a�l� �a�r�e�a�s� �t�o� �t�h�e� 

�c�i�t�i�e�s� �o�f�t�e�n� �t�a�x�e�d� �m�e�t�r�o�p�o�l�i�t�a�n� �f�a�c�i�l�i�t�i�e�s� �t�o� �t�h�e�i�r� �l�i�m�i�t�.� �T�h�e� �n�e�e�d� �t�o� �e�x�p�a�n�d� �w�a�t�e�r� �l�i�n�e�s� 

�a�n�d� �s�e�w�e�r� �s�y�s�t�e�m�s�,� �p�r�o�v�i�d�e� �r�e�g�u�l�a�r� �t�r�a�s�h� �c�o�l�l�e�c�t�i�o�n� �a�n�d� �s�t�r�e�e�t�c�a�r� �s�e�r�v�i�c�e�,� �a�n�d� 

�c�o�n�s�t�r�u�c�t� �h�o�u�s�i�n�g� �a�n�d� �f�a�c�t�o�r�i�e�s� �c�r�e�a�t�e�d� �a�r�e�a�s� �n�f�e� �w�i�t�h� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �g�r�a�f�t� �a�n�d� 

�c�o�r�r�u�p�t�i�o�n�.� �E�n�g�i�n�e�e�r�s� �c�o�n�c�e�r�n�e�d� �t�h�a�t� �i�n�c�o�m�p�e�t�e�n�t� �p�r�a�c�t�i�t�i�o�n�e�r�s� �w�e�r�e� �g�i�v�i�n�g� �t�h�e�i�r� 

� � 

�*�*� �E�n�g�i�n�e�e�r�s� �w�e�r�e� �w�e�l�l� �a�w�a�r�e� �o�f� �t�h�e�s�e� �p�r�o�b�l�e�m�s�.� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�n�o�n�y�m�o�u�s�,� 
�"�G�a�r�b�a�g�e� �u�t�i�l�i�z�a�t�i�o�n�:� �T�h�e� �A�m�o�l�d� �s�y�s�t�e�m� �a�s� �a�p�p�l�i�e�d� �i�n� �B�o�s�t�o�n�,�"� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� 
�M�a�r�c�h� �2�8�,� �1�8�9�5�;� �A�n�o�n�y�m�o�u�s�,�  ��A�n� �i�n�j�u�n�c�t�i�o�n� �a�g�a�i�n�s�t� �s�e�w�a�g�e� �p�o�l�l�u�t�i�o�n� �o�f� �a� �C�a�l�i�f�o�r�n�i�a� 

�.�"� �E�n�g�i�n�e�e�n�n�n�g� �R�e�c�o�r�d� �J�u�n�e� �2�5�,� �1�8�9�8�:� �A�n�o�n�y�m�o�u�s�.� �"�T�h�e� �p�o�l�l�u�t�i�o�n� �o�f� �s�t�r�e�a�m�s�. �� 
�E�n�g�i�n�e�e�r�i�n�g� �R�e�c�o�r� �d�  ��A�u�g�u�s�t� �7�,� �1�9�0�9�:�6�9�;� �A�n�o�n�y�m�o�u�s�,�  ��T�h�e� �p�r�e�v�e�n�t�i�o�n� �o�f� �w�a�t�e�r� 
�p�o�l�l�u�t�i�o�n� �i�n� �N�e�w� �J�e�r�s�e�y�,�"� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �A�p�r�i�l� �5�,� �1�9�0�0�;� �B�u�r�t�o�n� �J�.� �A�s�h�l�e�y�,� �"�T�h�e� 
�c�e�s�s�p�o�o�l� �a�n�d� �i�t�s� �d�a�n�g�e�r�s�,�"� �C�a�n�a�d�i�a�n� �E�n�g�i�n�e�e�r� �O�c�t�o�b�e�r� �1�5�,� �1�9�0�9�-�8�7�;� �F�.� �H�.� �B�a�s�s�,� �"�A� 
�n�o�t�a�b�l�e� �t�y�p�h�o�i�d� �e�p�i�d�e�m�i�c� �a�t� �M�a�n�k�a�t�o�,� �M�i�n�n�e�s�o�t�a�, �� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �F�e�b�r�u�a�r�y� �1�1�,� 
�1�9�0�9�;� �W�i�l�l�i�a�m� �H�.� �B�r�y�a�n�,� �"�T�h�e� �d�o�w�n� �d�r�a�u�g�h�t� �f�u�r�n�a�c�e�:� �i�t�s� �d�i�r�e�c�t� �a�i�d� �i�n� �s�m�o�k�e� 
�a�b�a�t�e�m�e�n�t�, �� �C�a�s�s�i�e�r�'�s� �M�a�g�a�z�i�n�e� �8�.�6�(�1�8�9�5�)�:�5�7�2�;� �F�r�a�n�k� �K�.� �C�h�e�w�,� �"�C�i�v�i�c� �s�a�n�i�t�a�t�i�o�n�,�"� 

�D�o�m�e�s�t�i�c� �E�n�g�i�n�e�e�r�i�n�g� �S�e�p�t�e�m�b�e�r� �1�1�,� �1�9�0�9�:�7�7�-�8�;� �F�l�o�y�d� �D�a�v�i�s�,�  ��I�m�p�u�r�e� �a�n�d� 
�u�n�w�h�o�l�e�s�o�m�e� �w�a�t�e�r� �a�n�d� �i�t�s� �e�x�p�e�r�i�m�e�n�t�a�l� �i�m�p�r�o�v�e�m�e�n�t�, �� �M�u�n�i�c�i�p�a�l� �E�n�g�i�n�e�e�r�i�n�g� 
�A�u�g�u�s�t� �1�9�0�0�;� �J�.� �T�.� �F�a�n�n�i�n�g�,�  ��I�n�c�i�d�e�n�t� �i�n� �w�a�t�e�r� �s�u�p�p�l�y� �t�e�s�t�s�,�"� �E�n�g�i�n�e�e�r�i�n�g� �R�e�c�o�r�d� 
�S�e�p�t�e�m�b�e�r� �9�,� �1�8�9�3�:�2�3�4�;� �G�e�o�r�g�e� �W�.� �F�u�l�l�e�r�,� �"�I�m�p�o�r�t�a�n�c�e� �o�f� �t�h�e� �P�r�o�p�e�r� �O�p�e�r�a�t�i�o�n�s� �o�f� 
�W�a�t�e�r� �a�n�d� �S�e�w�a�g�e� �P�u�n� �f�i�c�a�t�i�o�n�s� �P�l�a�n�t�s�, �� �E�n�g�i�n�e�e�r�i�n�g� �R�e�c�o�t�d� �O�c�t�o�b�e�r� �3�1�,� �1�9�0�8�:�2�6�;� �W�.� 
�F�.� �M�.� �G�o�s�s�,� �"�P�r�o�b�l�e�m� �o�f� �t�h�e� �m�o�d�e�r�n� �c�i�t�y�, �� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �E�n�g�i�n�e�e�r�s� �S�o�c�i� �e�t�y� �o�f� 
�W�e�s�t�e�r�n� �P�e�n�n�s�y�l�v�a�n�i�a� �3�1�1�9�1�5�)�:� �2�2�9�-�3�7�,� �J�o�h�n� �C�.� �H�i�l�l�,� �"�I�s� �o�u�r� �d�r�i�n�k�i�n�g� �w�a�t�e�r� 
�d�a�n�g�e�r�o�u�s�?�"� �P�r�o�c�e�e� �!� �.� �j�a�t�i�o�n� �1�8�9�3�;� �G�.� �R�.� �I�d�e�,� 
�"�S�m�o�k�e� �p�r�e�v�e�n�t�i�o�n� �i�n� �c�i�t�i�e�s�, �� �P�r� �o�c�e�e�d�i�n� �i�n�g�s� �o�f� �t�h�e� �E�n�g�i�n�e�e�r�s� �r�s� �C�l�u�b� �o�f� �P�h�i�l�a�d�e�l�p�h�i�a� 
�1�8�9�2�:�1�4�1�-�5�2�;� �R�i�c�h�a�r�d� �J�.� �M�c�C�a�r�t�y�,� �"�T�h�e� �s�m�o�k�e� �p�r�o�b�l�e�m�, �� �S�t�r�e�e�t� �R�a�i�l�w�a�y� �J�o�u�r�n�a�l� 
�D�e�c�e�m�b�e�r� �1�8�9�5�;� �H�.� �M�a�c�L�e�a�n� �W�i�l�s�o�n�,�  ��C�o�n�d�i�t�i�o�n�s� �f�o�r� �t�h�e� �p�r�e�l�i�m�i�n�a�r�y� �t�r�e�a�t�m�e�n�t� �o�f� 
�t�r�a�d�e�-�w�a�s�t�e� �w�a�t�e�r� �b�e�f�o�r�e� �i�t�s� �a�d�m�i�s�s�i�o�n� �i�n�t�o� �p�u�b�l�i�c� �s�e�w�e�r�s�, �� �J�o�u�r�n�a�l� �o�f� �t�h�e� �S�¢� 
�I�n�s�t�i�t�u�t�e�,� �A�p�r�i�l� �1�8�9�8�;� �E�d�w�a�r�d� �F�.� �W�i�l�l�o�u�g�h�b�y�,�  ��P�r�a�c�t�i�c�a�l� �d�i�s�i�n�f�e�c�t�i�o�n�, �� �S�a�n�i�t�a�r�y� �R�e�c�o�r�d� 
�D�e�c�e�m�h�e�r� �6�,� �1�8�9�5�.� 
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�p�r�o�f�e�s�s�i�o�n� �a� �b�a�d� �n�a�m�e� �h�a�d� �l�o�n�g� �p�r�e�s�s�e�d� �f�o�r� �r�e�f�o�r�m� �i�n� �t�h�e� �m�a�n�n�e�r� �i�n� �w�h�i�c�h� �c�o�n�t�r�a�c�t�s� 

�f�o�r� �c�o�n�s�t�r�u�c�t�i�o�n� �w�e�r�e� �a�w�a�r�d�e�d� �a�n�d� �s�u�p�e�r�v�i�s�e�d�.� �M�a�n�y� �p�r�o�f�e�s�s�i�o�n�a�l� �j�o�u�r�n�a�l�s� �a�n�d� �t�r�a�d�e� 

�p�u�b�l�i�c�a�t�i�o�n�s�,� �s�u�c�h� �a�s� �E�n�y�i�n�e�e�r�i�n�g� �N�e�w�s� �a�n�d� �C�a�s�s�i�e�r�'�s� �M�a�g�u�z�i�n�g�,� �r�o�u�t�i�n�e�l�y� �p�u�b�l�i�s�h�e�d� 

�r�e�p�o�r�t�s� �l�i�n�k�i�n�g� �s�h�o�d�d�y� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �c�o�r�r�u�p�t� �c�i�l�y� �o�f�f�i�c�i�a�l�s�.� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s�,� �f�o�r� 

�e�x�a�m�p�l�e�,� �d�i�d� �n�o�t� �h�e�s�i�t�a�t�e� �t�o� �c�a�s�t�i�g�a�t�e� �b�o�t�h� �p�u�b�l�i�c� �o�f�f�i�c�i�a�l�s� �a�n�d� �w�o�r�k�i�n�g� �e�n�g�i�n�e�e�r�s� �f�o�r� 

�t�h�e�i�r� �p�e�r�c�e�i�v�e�d� �f�a�i�l�i�n�g�s�.� �A�s� �e�a�r�l�y� �a�s� �1�8�7�7�,� �s�h�o�r�t�l�y� �a�f�t�e�r� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �b�e�g�a�n� 

�p�u�b�l�i�c�a�t�i�o�n�,� �t�h�e� �m�a�g�a�z�i�n�e� �r�e�p�o�r�t�e�d� �c�r�i�t�i�c�a�l�l�y� �o�n� �d�e�s�i�g�n� �f�l�a�w�s� �i�n� �e�v�e�r�y�t�h�i�n�g� �f�r�o�m� 

�m�u�n�i�c�i�p�a�l� �s�e�w�e�r�a�g�e� �s�y�s�t�e�m�s� �t�o� �r�a�i�l�r�o�a�d� �b�r�i�d�g�e�s�.� �T�h�e� �s�t�a�f�f� �w�r�i�t�e�r�s� �p�u�l�l�e�d� �n�o� �p�u�n�c�h�e�s� 

�i�n� �e�d�i�t�o�r�i�a�l�i�z�i�n�g� �a�s� �t�o� �w�h�y� �t�h�o�s�e� �f�a�i�l�u�r�e�s� �o�c�c�u�r�r�e�d�.� �I�n� �c�o�m�m�e�n�t�i�n�g� �o�n� �d�e�f�e�c�t�i�v�e� �w�o�r�k� 

�d�i�s�c�o�v�e�r�e�d� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y� �i�n� �1�8�7�9�,� �f�o�r� �e�x�a�m�p�l�e�,� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �r�o�u�n�d�l�y� 

�d�e�n�o�u�n�c�e�d� �c�o�n�f�l�i�c�t�s� �o�f� �i�n�t�e�r�e�s�t�.� �T�h�e� �w�r�i�t�e�r� �n�o�t�e�d� �t�h�a�t� �w�h�e�n� �t�h�e� �f�i�r�s�t� �c�h�i�e�f� �e�n�g�i�n�e�e�r� �s�e�t� 

�s�l�a�n�d�a�i�d�s� �f�o�r� �a� �c�i�t�y� �p�r�o�j�e�c�t� �t�h�a�l� �a�p�p�e�a�r�e�d�  ��o�n�e�r�u�u�s� �t�u� �t�h�e� �c�o�n�i�r�a�c�t�o�r� �[�t�h�e� �c�h�i�e�f� 

�e�n�g�i�n�e�e�r�]� �w�a�s� �d�i�s�p�l�a�c�e�d� �a�n�d� �m�o�r�e� �a�c�c�o�m�m�o�d�a�t�i�n�g� �p�e�r�s�o�n� �a�p�p�o�i�n�t�e�d�. ��* �� �T�h�e� �e�d�i�t�o�r�i�a�l� 

�m�a�d�e� �i�t� �v�e�r�y� �c�l�e�a�r� �t�h�a�t� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �b�e�l�i�e�v�e�d� �a� �c�o�m�p�e�t�e�n�t� �e�n�g�i�n�e�e�r� �w�o�u�l�d� �n�e�v�e�r� 

�g�i�v�e� �i�n� �t�o� �p�r�e�s�s�u�r�e�s� �f�r�o�m� �e�m�p�l�o�y�e�r�s� �t�o� �l�o�w�e�r� �s�t�a�n�d�a�r�d�s� �a�n�d� �t�h�a�t� �t�o� �a�l�l�o�w� �p�o�l�i�t�i�c�a�l� 

�i�n�t�e�r�e�s�t�s� �t�o� �d�i�c�t�a�t�e� �h�o�w� �a�n� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t� �s�h�o�u�l�d� �b�e� �u�n�d�e�r�t�a�k�e�n� �w�a�s� �a�n� �o�p�e�n� 

�i�n�v�i�t�a�t�i�o�n� �t�o� �d�i�s�a�s�t�e�r�,� 

� � 

�* �� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �R�e�c�o�r�d� �J�a�n�u�a�r�y� �4�,� �1�8�7�9�:�2�.� �S�e�e� �a�l�s�o� �E�l�l�i�s� �L�.� �A�r�m�s�t�r�o�n�g�,�e�d�.�,� 
�H�i�s�t�o�r�y� �o�f� �P�u�b�l�i�c� �W�o�r�k�s� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �1�7�7�6�-�1�9�7�6� �(�C�h�i�c�a�g�o�:� �A�m�e�r�i�c�a�n� �P�u�b�l�i�c� 
�W�o�r�k�s� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�7�6�)�;� �o�r� �G�.� �G�r�a�y� �F�i�t�z�s�i�m�o�n�s�,� �"�T�h�e� �p�e�r�i�l�s� �o�f� �p�u�b�l�i�c� �w�o�r�k�s� 
�e�n�g�i�n�e�e�r�i�n�g�:� �t�h�e� �e�a�r�l�y� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �u�t�i�l�i�t�i�e�s� �i�n� �S�e�a�t�t�l�e�,� �W�a�s�h�i�n�g�t�o�n�,� �1�8�9�0�-�1�9�1�2�,�"� 
�M�.�A�.� �t�h�e�s�i�s�,� �U�n�i�v�e�r�s�i�t�y� �o�f� �W�a�s�h�i�n�g�t�o�n�,� �1�9�9�2�.� 
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�T�h�u�s�,� �w�h�i�l�e� �t�h�e� �p�o�l�i�t�i�c�a�l� �r�e�f�o�r�m� �m�o�v�e�m�e�n�t�s� �c�a�m�e� �a�n�d� �w�e�n�t�,� �a�s� �M�u�g�w�u�m�p�s� 

�e�v�o�l�v�e�d� �i�n�t�o� �P�r�o�g�r�e�s�s�i�v�e�s�,� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �p�r�e�s�s� �r�e�m�a�i�n�e�d� �c�o�n�s�i�s�t�e�n�t� �i�n� �i�t�s� �a�d�v�o�c�a�c�y� 

�o�f� �p�r�o�f�e�s�s�i�o�n�a�l�i�s�m� �a�n�d� �m�u�n�i�c�i�p�a�l� �r�e�f�o�r�m�.� �W�h�i�l�e� �i�t� �i�s� �p�o�s�s�i�b�l�e� �s�o�m�e� �o�f� �t�h�e� �s�t�a�t�e�d� 

�c�o�n�c�e�m�s� �m�a�y� �h�a�v�e� �b�e�e�n� �p�r�o�m�p�t�e�d� �b�y� �a� �d�e�s�i�r�e� �t�o� �r�e�s�t�r�i�c�t� �c�o�m�p�e�l�i�l�i�o�n� �i�n� �a� �s�p�e�c�i�a�l�i�z�e�d� 

�l�a�b�o�r� �m�a�r�k�c�t�,�*� �c�n�g�i�n�c�e�r�s� �w�e�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �s�o�c�i�a�l�i�z�e�d� �i�n�t�o� �a� �p�r�o�f�c�s�s�i�o�n�a�l� �c�t�h�i�c� �o�f� 

�p�u�b�l�i�c� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�.� �T�h�e�y� �w�e�r�e�,� �a�f�t�e�r� �a�l�l�,� �m�e�n� �o�f� �s�c�i�e�n�c�e�,� �n�o�t� �m�e�n� �o�f� �b�u�s�i�n�e�s�s�. �� 

�N�o�t�e�d� �e�n�g�i�n�e�e�r�s�,� �s�u�c�h� �a�s� �W�i�l�l�i�a�m� �P�.� �S�h�i�n�n�,� �J�o�h�n� �J�e�r�v�i�s�,� �a�n�d� �o�t�h�e�r�s�,� �h�a�d� �b�e�e�n� 

�e�m�p�h�a�s�i�z�i�n�g� �f�o�r�t�h�e� �p�r�e�v�i�o�u�s� �f�i�f�t�y� �y�e�a�r�s� �t�h�a�!� �e�n�g�i�n�e�e�r�i�n�g� �w�a�s� �a�p�p�l�i�e�d� �s�c�i�e�n�c�e� �a�n�d� �t�h�a�l� 

�e�n�g�i�n�e�e�r�s� �t�h�e�m�s�e�l�v�e�s� �w�e�r�e� �s�c�i�e�n�t�i�s�t�s�,� �n�o�t� �a�r�t�i�s�a�n�s� �n�o�r� �c�r�a�f�t�s�m�e�n�.� �A� �p�o�s�i�t�i�o�n� 

�s�t�a�t�e�m�e�n�t�,�  ��O�n� �t�h�e� �P�o�l�i�c�y� �o�f� �t�h�e� �S�o�c�i�c�t�y�, �� �p�u�b�l�i�s�h�e�d� �i�n� �t�h�e� �V�o�l�u�m�e� �1� �o�f� �t�h�e� 

�d�e�s�c�r�i�b�e�d� �e�n�g�i�n�e�e�r�s� �a�s�  ��m�e�n� 

� � 

�o�f� �p�r�a�c�t�i�c�a�l� �s�c�i�e�n�c�e�. �� �T�w�e�n�t�y� �y�e�a�r�s� �l�a�t�e�r� �w�h�i�l�e� �s�p�e�a�k�i�n�g� �a�t� �t�h�e� �d�e�d�i�c�a�t�i�o�n� �o�f� �t�h�e� �n�e�w� 

�A�S�C�E� �h�e�a�d�q�u�a�r�t�e�r�s� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y�,� �B�.� �M�.� �H�a�r�r�o�d� �r�e�i�t�e�r�a�t�e�d� �t�h�a�t�  ��e�n�g�i�n�e�e�r�i�n�g� 

� � 

�*�8� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �J�.� �B�e�r�l�a�n�t�,� �P�r�o�f�e�s�s�i�o�n� �a�n�d� �M�o�n�o�p�o�l�y� �(�B�e�r�k�e�l�e�y�,� �C�A�:� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a� �P�r�e�s�s�,� �1�9�7�5�)�;� �P�.� �F�o�l�e�y�,� �A�.� �S�h�a�k�e�d�,� �a�n�d� �E�.� �S�u�t�t�o�n�,� �"�E�c�o�n�o�m�i�c�s� 
�c�f� �t�h�e� �p�r�o�f�e�s�s�i�o�n�s�:� �a�n� �i�n�t�r�o�d�u�c�t�o�r�y� �g�u�i�d�e� �t�o� �t�h�e� �l�i�t�e�r�a�t�u�r�e�, �� �I�C�E�R�D� �O�c�c�a�s�i�o�n�a�l� �P�a�p�e�r� 
�N�o�.� �|�,� �I�n�t�e�r�n�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� �E�c�o�n�e�m�i�c�s� �a�n�d� �R�e�l�a�t�e�d� �D�i�s�c�i�p�l�i�n�e�s�,� �L�o�n�d�o�n� �S�c�h�o�o�l� �o�f� 
�E�c�o�n�o�m�i�c�s�,� �L�o�n�d�e�n�,� �1�9�8�2�;� �o�r� �H�.� �L�e�l�a�n�d�,�  ��Q�u�a�c�k�s�,� �l�e�m�o�n�s�,� �a�n�d� �l�i�c�e�n�s�i�n�g�:� �a� �t�h�e�e�r�y� �o�f� 
�m�i�n�i�m�u�m� �q�u�a�l�i�t�y� �s�t�a�n�d�a�r�d�s�,�"� �J�o�u�r�n�a�l� �o�f� �P�o�l�i�c�y� �a�n�d� �E�c�o�n�o�m�i�c�s� �8�7�(�1�9�7�4�)� �1�3�2�8�-�4�6�,� �f�o�r� 
�a� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �p�r�o�f�e�s�s�i�o�n�a�l�i�z�a�t�i�o�n� �a�n�d� �t�h�e� �l�a�b�o�r� �m�a�r�k�e�t�.� 

�*� �A�s� �l�a�t�e� �a�s� �1�9�2�2� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s�-�R�e�c�o�r�d� �d�i�s�t�i�n�g�u�i�s�h�e�d� �b�e�t�w�e�e�n� �"�t�h�e� �p�r�a�c�t�i�c�e� 
�o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �t�h�e� �b�u�s�i�n�e�s�s� �o�f� �c�o�n�t�r�a�c�t�i�n�g�,�"� �n�o�t�i�n�g� �i�n� �a�n� �a�n�o�n�y�m�o�u�s� �e�d�i�t�o�r�i�a�l� �t�h�a�t� 
 ��t�h�e� �e�n�g�i�n�e�e�r� �p�r�o�v�i�d�e�s� �d�i�s�i�n�t�e�r�e�s�t�e�d� �a�d�v�i�c�e� �a�n�d� �s�e�r�v�i�c�e� �f�o�r� �w�h�i�c�h� �h�e� �1�s� �p�a�i�d� �a� 
�s�t�i�p�u�l�a�t�e�d� �f�e�e�.� �.�.�"� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s�-�R�e�c�o�r�d� �8�8�(�1�9�2�2�)�:�3�5�0�-�3�5�1�.� 
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�p�r�a�c�t�i�c�e� �w�a�s� �a�l�w�a�y�s� �b�a�s�e�d� �o�n� �s�c�i�e�n�t�i�f�i�c� �k�n�o�w�l�e�d�g�e�. �� �A�l�t�h�o�u�g�h� �e�x�c�e�p�t�i�o�n�s� �t�o� �t�h�i�s� 

�i�d�e�a�l� �e�x�i�s�t�e�d�,� �i�n� �t�h�i�s� �d�i�s�s�e�r�t�a�t�i�o�n� �I� �w�i�l�l� �d�e�m�o�n�s�t�r�a�t�e� �t�h�a�t� �b�y� �t�h�e� �t�u�r�n� �o�f� �t�h�e� �c�e�n�t�u�r�y� 

�e�n�g�i�n�e�e�r�s� �h�a�d� �s�u�c�c�e�s�s�f�u�l�l�y� �c�r�a�f�t�e�d� �a� �p�r�o�f�e�s�s�i�o�n�a�l� �i�d�e�n�t�i�t�y� �w�h�i�c�h� �c�a�s�t� �t�h�e�m� �i�n� �t�h�e� �r�o�l�e� 

�o�f� �d�i�s�i�n�t�e�r�e�s�t�e�d� �m�e�n� �o�f� �s�c�i�e�n�c�e� �i�n� �b�o�t�h� �t�h�e� �e�y�e�s� �o�f� �t�h�e� �p�u�b�l�i�c� �a�n�d� �w�i�t�h�i�n� �t�h�e� �p�r�o�f�e�s�s�i�o�n� 

�o�f� �e�n�g�i�n�e�e�r�i�n�g� �i�t�s�e�l�f�.� 

�F�u�r�t�h�e�r�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �p�r�o�f�e�s�s�i�o�n�a�l� �o�r�i�e�n�t�a�t�i�o�n� �o�f� �e�n�g�i�n�e�e�r�s�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� 

�e�n�g�i�n�e�e�r�s� �a�s� �a�n� �o�c�c�u�p�a�t�i�o�n�a�l� �g�r�o�u�p� �w�e�r�e� �m�o�r�e� �o�r� �l�e�s�s� �a�c�t�i�v�e� �t�h�a�n� �t�h�e� �p�u�b�l�i�c� �a�s� �a� 

�w�h�o�l�e� �i�n� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �m�o�v�e�m�e�n�t� �i�s� �o�p�e�n� �t�o� �d�e�b�a�t�e�.� �I�t� �i�s� �t�r�u�e� �s�t�u�d�i�e�s� �o�f� �k�n�o�w�n� 

�P�r�o�g�r�e�s�s�i�v�e� �l�e�a�d�e�r�s� �o�n� �b�o�t�h� �t�h�e� �s�t�a�t�e� �a�n�d� �n�a�t�i�o�n�a�l� �l�e�v�e�l� �g�e�n�e�r�a�l�l�y� �h�a�v�e� �f�o�u�n�d� �t�h�a�t� �m�o�s�t� 

�P�r�o�g�r�e�s�s�i�v�e�s� �h�a�d� �b�a�c�k�g�r�o�u�n�d�s� �i�n� �b�u�s�i�n�e�s�s� �o�r� �t�h�e� �l�a�w�.� �I�n� �h�i�s� �s�t�u�d�y� �o�f� �P�r�o�p�r�e�s�s�i�v�e� 

�l�e�a�d�e�r�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�l�f�r�e�d� �C�h�a�n�d�l�e�r� �e�x�a�m�i�n�e�d� �a� �s�a�m�p�l�e� �o�f� �2�6�0� �b�i�o�g�r�a�p�h�i�e�s� �a�n�d� 

�f�o�u�n�d� �f�e�w� �e�n�g�i�n�e�e�r�s�.� �B�u�s�i�n�e�s�s�m�e�n� �m�a�d�e� �u�p� �o�v�e�r� �t�h�i�r�d� �o�f� �t�h�e� �s�a�m�p�l�e� �w�i�t�h� �9�5� �p�e�r�s�o�n�s� 

�r�e�p�r�e�s�e�n�t�e�d�.� �L�a�w�y�e�r�s�,� �w�i�t�h� �7�4�,� �r�a�n� �a� �c�l�o�s�e� �s�e�c�o�n�d�.� �C�h�a�n�d�l�e�r� �n�o�t�e�d� �"�a� �s�c�a�t�t�e�r�i�n�g� �.�.� �.� 

�o�f� �v�i�v�i�l� �a�n�d� �m�i�n�i�n�g� �c�n�g�i�n�c�c�r�s�, ��*�'� �a� �s�c�a�t�t�c�r�i�n�g� �t�h�a�t� �u�p�o�n� �c�l�o�s�c�r� �s�c�r�u�t�i�n�y� �t�u�r�n�s� �o�u�t� �t�o� 

�m�e�a�n� �l�e�s�s� �t�h�a�n� �s�i�x� �i�n�d�i�v�i�d�u�a�l�s�.� �I�n� �T�e�c�h�n�i�c� �a�n�d� �I�d�e�o�l�o�g�y�,� �J�o�r�d�a�n� �s�u�g�g�e�s�t�s� �t�h�a�t� �"�M�o�s�i� 

�e�n�g�i�n�e�e�r�s� �h�e�l�d� �a� �d�e�t�a�c�h�e�d� �a�n�d� �e�v�e�n� �s�u�p�e�r�i�o�r� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�h�e� �s�o�c�i�a�l� �r�e�a�l�m�,� 

� � 

�®� �A�n�o�n�y�m�o�u�s�,�  ��O�n� �t�h�e� �P�o�l�i�c�y� �o�f� �t�h�e� �S�o�c�i�e�t�y�, �� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� 
�s�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �1�(�1�8�7�3�-�7�5�)�:� �3�1�7�-�1�9�;� �B�.� �M�.� �H�a�r�r�o�d�,�  ��A�d�d�r�e�s�s� �o�f� �B�.� �M�.� 
�H�a�r�r�o�d�,� �P�r�e�s�i�d�e�n�t�,� �A�m�.� �S�o�c�.� �C�.� �E�.�, �� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� 
�E�n�g�i�n�e�e�r�s� �X�X�I�I�I�(�1�8�9�7�)�:� �5�2�7�-�5�3�0�.� 

�*�!� �A�l�f�r�e�d� �C�h�a�n�d�l�e�r�,� �"�T�h�e� �o�r�i�g�i�n�s� �o�f� �p�r�o�g�r�e�s�s�i�v�e� �l�e�a�d�e�r�s�h�i�p�, �� �p�a�g�e�s� �7�4�-�7�8� �i�n� 
�K�e�n�n�e�d�y�.� 
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�p�r�e�f�e�r�r�i�n�g� �t�o� �r�e�m�a�i�n� �u�n�t�a�i�n�t�e�d� �b�y� �s�u�c�h� �i�m�p�r�e�c�i�s�e� �a�n�d�  ��p�o�l�i�t�i�c�a�l �� �i�s�s�u�e�s�.�"� �E�n�g�i�n�e�e�r�s� 

�t�h�e�m�s�e�l�v�e�s� �h�a�v�e� �s�u�g�g�e�s�t�e�d� �w�h�y� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �p�o�l�i�t�i�c�s� �r�a�r�e�l�y� �m�i�x�:� �t�h�e� �e�n�g�i�n�e�e�r� 

�"�r�e�f�u�s�e�s� �t�o� �d�e�a�l� �w�i�t�h� �a�n�y�t�h�i�n�g� �u�n�l�e�s�s� �h�e� �h�a�s� �p�r�o�v�e�d� �t�h�a�t� �i�t� �w�i�l�l� �w�o�r�k�.�"�° �� �C�h�a�n�d�l�e�r ��s� 

�p�r�o�s�o�p�o�g�r�a�p�h�i�c�a�l� �a�n�a�l�y�s�i�s�,� �h�o�w�e�v�e�r�,� �1�s� �o�n�e� �o�f� �t�h�e� �f�e�w� �d�o�n�e� �o�f� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� 

�i�n�d�i�v�i�d�u�a�l�s� �a�n�d� �t�o� �d�a�t�e� �h�i�s� �c�o�n�c�l�u�s�i�o�n�s� �r�e�m�a�i�n� �g�e�n�e�r�a�l�l�y� �u�n�t�e�s�t�e�d� �b�y� �o�t�h�e�r� �s�c�h�o�l�a�r�s�.� 

�I�n� �a�n�y� �e�v�e�n�t�,� �w�h�i�l�e� �t�h�e� �n�a�t�i�o�n�a�l� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s� �d�i�d� �n�o�t� �h�e�s�i�t�a�t�e� �t�o� �l�o�b�b�y� 

�t�o� �s�u�p�p�o�r�t� �w�h�a�t� �t�h�e�y� �s�a�w� �a�s� �e�n�g�i�n�e�e�r�i�n�g� �i�s�s�u�e�s� �-�-� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a� 

�s�t�a�n�d�a�r�d� �s�t�e�e�l� �r�a�i�l� �f�o�r� �t�h�e� �u�s�e� �o�n� �t�h�e� �n�a�t�i�o�n ��s� �r�a�i�l�r�o�a�d�s� �-�-� �t�h�e�i�r� �i�n�v�o�l�v�e�m�e�n�t� �i�n� �w�i�d�e�r� 

�s�o�c�i�a�l� �i�s�s�u�e�s� �w�a�s� �l�e�s�s� �c�o�m�m�o�n�.� �T�h�e� �p�u�b�l�i�c� �h�a�d� �g�r�e�e�t�e�d� �e�n�g�i�n�e�e�r�s �� �p�a�s�t� �e�f�f�o�r�t�s� �i�n� �e�v�e�n� 

�s�u�c�h� �a�n� �i�n�n�o�c�u�o�u�s� �a�r�e�a� �a�s� �e�n�c�o�u�r�a�g�i�n�g� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �a� �2�4�-�h�o�u�r� �c�l�o�c�k� �w�i�t�h� �s�u�c�h� 

�r�e�s�o�u�n�d�i�n�g� �a�p�a�t�h�y� �a�s� �t�o� �d�i�s�c�o�u�r�a�g�e� �e�v�e�n� �t�h�e� �m�o�s�t� �o�p�t�i�m�i�s�t�i�c� �w�o�u�l�d�-�b�e� �s�o�c�i�a�l� �a�c�t�i�v�i�s�t�. �� 

�T�h�e� �e�n�g�i�n�e�e�r�n�n�g� �i�d�e�a�l� �m�i�g�h�t� �b�e� �a� �r�a�t�i�o�n�a�l�,� �c�o�n�t�r�o�l�l�e�d� �e�n�v�i�r�o�n�m�e�n�t�,� �b�u�t�,� �g�i�v�e�n� �t�h�e� �h�i�g�h� 

�p�r�e�s�t�i�g�e� �e�n�g�i�n�e�e�r�s� �e�n�j�o�y�e�d� �a�t� �t�h�e� �t�u�r�n� �o�f� �t�h�e� �c�e�n�t�u�r�y�,� �m�a�n�y� �e�n�g�i�n�e�e�r�s� �b�e�l�i�e�v�e�d� �t�h�e�y� 

�c�o�u�l�d� �b�e�s�t� �c�o�n�t�r�i�b�u�t�e� �t�o� �p�r�o�g�r�e�s�s�i�v�e� �r�e�f�o�r�m� �s�i�m�p�l�y� �b�y� �d�o�i�n�g� �t�h�e�i�r� �j�o�b�s�.� �A�n�d�r�e�w� �R�o�s�s� 

� � 

�6� �J�o�r�d�a�n�,� �1�3�8�.� 

�.� 

�®� �J�o�r�d�a�n�,� �3�2�4�.� �C�f�.�.� �H�e�n�r�y� �P�e�t�r�o�s�k�i�,� �"�T�h�e� �i�n�v�i�s�i�b�l�e� �e�n�g�i�n�e�e�r�,�"� �C�i�v�i�l� �E�n�g�i�n�e�e�r�i�n�g� 
�N�o�v�e�m�b�e�r� �1�9�9�0�:� �4�6�-�4�9�.� 

�*� �S�e�e� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �X�-�X�I�I� �(�1�8�8�4�-�1�8�8�6�)�,� �w�h�e�r�e� �m�o�s�t� �o�f� �t�h�e� �d�i�s�c�u�s�s�i�o�n� 
�a�t� �m�e�e�t�i�n�g�s� �c�e�n�t�e�r�s� �a�r�o�u�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �s�t�a�n�d�a�r�d� �t�i�m�e� �a�n�d� �a� �2�4�-�h�o�u�r� �c�l�o�c�k�.� �T�h�e� 
�n�a�t�i�o�n�a�l�!� �r�a�i�l�r�o�a�d� �s�y�s�t�e�m� �h�e�l�p�e�d� �e�n�s�u�r�e� �t�h�e� �f�o�r�m�e�r�,� �b�u�t� �t�h�e� �A�S�C�E� �e�v�e�n�t�u�a�l�l�y� �g�a�v�e� �u�p� 
�t�h�e� �l�a�t�t�e�r� �a�s� �a� �l�o�s�t� �c�a�u�s�e�.� �S�e�e� �a�l�s�o� �C�a�r�l�e�n�e� �S�t�e�p�h�e�n�s�,� �"�T�h�e� �m�o�s�t� �r�e�l�i�a�b�l�e� �t�i�m�e�:� 
�W�i�l�l�i�a�m� �B�o�n�d�,� �t�h�e� �N�e�w� �E�n�g�l�a�n�d� �r�a�i�l�r�o�a�d�s�,� �a�n�d� �t�i�m�e�-�a�w�a�r�e�n�e�s�s� �i�n� �1�9�t�h� �c�e�n�t�u�r�y� 
�A�m�e�r�i�c�a�, �� �T�e�c�h�n�o�l�o�g�y� �&� �C�u�l�t�u�r�e� �3�0�(�1�9�8�9�)�:�1�-�2�4�;� �a�n�d� �I�a�n� �R�.� �B�a�r�t�k�y�,� �"�T�h�e� �a�d�o�p�t�i�o�n� �o�f� 

�s�t�a�n�d�a�r�d� �t�i�m�e�,�"� �T�e�c�h�n�o�l�o�g�y� �&� �C�u�l�t�u�r�e� �3�0�(�1�9�8�9�)�:�2�5�-�5�6�.� 
�5�1



�a�n�d� �C�e�c�e�l�i�a� �T�i�c�h�i� �h�a�v�e� �a�r�g�u�e�d� �t�h�a�t� �t�h�e� �i�m�a�g�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �p�r�e�v�a�l�e�n�t� �d�u�r�i�n�g� �t�h�e� 

�P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �m�i�r�r�o�r�e�d� �t�h�e� �d�e�s�i�r�e� �o�f� �t�h�e� �e�n�g�i�n�e�e�r�s� �t�h�e�m�s�e�l�v�e�s� �t�o� �s�e�r�v�e� �a�s� �a�g�e�n�t�s� �o�f� 

�s�o�c�i�a�l� �p�r�o�g�r�e�s�s� �a�n�d� �r�e�f�o�r�m� �t�h�r�o�u�g�h� �t�h�e� �a�d�v�a�n�c�e�m�e�n�t� �o�f� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e� �i�d�e�a�l� �o�f� �t�h�e� 

�e�n�g�i�n�e�e�r� �-�-� �t�h�e� �c�o�n�s�u�l�t�a�n�t�,� �t�h�e� �o�u�t�s�i�d�e� �e�x�p�e�r�t�,� �t�h�e� �p�a�l�a�d�i�n� �i�n� �a� �w�h�i�t�e� �h�a�r�d� �h�a�t� �-�-� �f�i�r�s�t� 

�g�a�i�n�e�d� �w�i�d�e� �c�i�r�c�u�l�a�t�i�o�n� �j�u�s�t� �a�s� �l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �e�n�g�i�n�e�e�r�s� �b�e�g�a�n� �t�o� �m�o�v�e� �i�n�t�o� 

�i�n�d�u�s�t�r�i�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �T�h�i�s� �i�m�a�g�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g�,� �a�n� �i�m�a�g�e� �B�r�u�c�e� �S�i�n�c�l�a�i�r� �h�a�s� 

�n�o�t�e�d� �s�e�e�m�e�d� �b�a�s�e�d� �m�o�r�e� �o�n� �t�h�e� �i�d�e�a�l� �o�f� �t�h�e� �f�r�o�n�t�i�e�r�s�m�a�n� �o�f� �t�h�e� �p�r�e�v�i�o�u�s� �c�e�n�t�u�r�y� �t�h�a�n� 

�1� �T�h�e� �i�m�a�g�e� �m�a�y� �t�h�e� �s�c�i�e�n�t�i�s�t� �o�f� �t�h�e� �t�w�e�n�t�i�e�t�h�,� �q�u�i�c�k�l�y� �b�e�c�a�m�e� �a�n� �i�n�t�e�r�n�a�l�i�z�e�d� �i�d�e�a� 

�h�a�v�e� �a�l�r�e�a�d�y� �b�e�e�n� �a�n�a�c�h�r�o�n�i�s�t�i�c�,� �b�u�t� �T�i�c�h�i� �r�e�m�i�n�d�s� �u�s� �t�h�a�t� �n�o�v�e�l�s� �s�u�c�h� �a�s� �T�h�e� 

�W�i�n�n�i�n�g� �o�f� �B�a�r�b�a�r�a� �W�o�r�t�h� �w�i�t�h� �i�t�s� �e�n�g�i�n�e�e�r� �h�e�r�o� �d�o�m�i�n�a�t�e�d� �t�h�e� �b�e�s�t� �s�e�l�l�e�r� �l�i�s�t�s� �f�o�r� 

�m�o�s�t� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a�.� �R�e�i�n�f�o�r�c�e�d� �b�o�t�h� �b�y� �a�r�t�i�c�l�e�s� �i�n� �t�h�e� �p�o�p�u�l�a�r� �p�r�e�s�s� �e�x�t�o�l�l�i�n�g� 

�a� �g�o�s�p�e�l� �o�f� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �b�y� �p�o�r�t�r�a�y�a�l�s� �o�f� �t�h�e� �e�n�g�i�n�e�e�r� �a�s� �h�e�r�o� �i�n� �p�u�l�p� �f�i�c�t�i�o�n�,� �m�o�s�t� 

�w�o�r�k�i�n�g� �e�n�g�i�n�e�e�r�s� �m�a�y� �h�a�v�e� �f�o�u�n�d� �i�t� �e�a�s�y� �t�o� �a�c�c�e�p�t� �t�h�e�i�r� �r�o�l�e� �a�s� �o�b�j�e�c�t�i�v�e� 

� � 

�*�°� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �B�r�u�c�e� �S�i�n�c�l�a�i�r�,� �"�I�n�v�e�n�t�i�n�g� �a� �g�e�n�t�e�e�l� �t�r�a�d�i�t�i�o�n�:� �M�I�T� �c�r�o�s�s�e�s� �t�h�e� 
�r�i�v�e�r�,�"� �p�p�.� �1�-�1�7� �i�n� �B�r�u�c�e� �S�i�n�c�l�a�i�r�,� �e�d�i�t�o�r�,� �N�e�w� �P�e�r�s�p�e�c�t�i�v�e�s� �o�n� �T�e�c�h�n�o�l�o�g�y� �a�n�d� 
�A�m�e�r�i�c�a�n� �C�u�l�t�u�r�e� �(�P�h�i�l�a�d�e�l�p�h�i�a�:� �A�m�e�r�i�c�a�n� �P�h�i�l�o�s�o�p�h�i�c�a�l� �L�i�b�r�a�r�y�,� �1�9�8�6�)�.� 

�5�2



�p�r�o�f�e�s�s�i�o�n�a�l�s� �w�h�o� �l�e�f�t� �m�o�s�t� �n�a�t�i�o�n�a�l� �p�o�l�i�t�i�c�s� �t�o� �t�h�e� �p�o�l�i�t�i�c�i�a�n�s�. �� �A�s� �w�e� �s�h�a�l�l� �s�e�e� �i�n� 

�t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r�s�,� �h�o�w�e�v�e�r�,� �l�o�c�a�l� �i�s�s�u�e�s� �c�o�u�l�d� �b�e� �a� �d�i�f�f�e�r�e�n�t� �m�a�t�t�e�r�.� 

�I�t� �i�s� �a�l�s�o� �w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �c�o�i�n�c�i�d�e�s� �w�i�t�h� �a� �t�i�m�e� �w�h�e�n� �t�h�e� 

�d�e�m�o�g�r�a�p�h�i�c� �p�r�o�f�i�l�e� �o�f� �t�h�e� �e�n�g�i�n�e�e�r� �w�a�s� �c�h�a�n�g�i�n�g�.� �T�h�e� �M�o�r�r�i�l�l� �A�c�t� �o�f� �1�8�6�4� �l�e�d� �t�o� �t�h�e� 

�e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �l�a�n�d� �g�r�a�n�t� �c�o�l�l�e�g�e�s� �s�u�c�h� �a�s� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� 

�M�i�c�h�i�g�a�n� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� �T�h�e� �o�v�e�r�a�l�l� �e�f�f�e�c�t�s� �o�f� �i�n�c�r�e�a�s�e�d� �e�d�u�c�a�t�i�o�n�a�l� �o�p�p�o�r�t�u�n�i�t�i�e�s� 

�o�n� �e�n�g�i�n�e�e�r�i�n�g� �h�a�v�e� �b�e�e�n� �a�b�l�y� �d�o�c�u�m�e�n�t�e�d� �b�y� �o�t�h�e�r�s�.�* �� �A�s� �u�n�p�r�e�c�e�d�e�n�t�e�d�l�y� �l�a�r�g�e� 

�n�u�m�b�e�r�s� �o�f� �y�o�u�n�g� �m�e�n� �b�e�y�a�n� �e�n�t�e�r�i�n�g� �t�h�e� �p�r�o�f�e�s�s�i�o�n�,� �f�e�w�e�r� �a�n�d� �f�e�w�e�r� �f�o�l�l�o�w�e�d� �t�h�e� 

�a�p�p�r�e�n�t�i�c�e�s�h�i�p� �r�o�u�t�e�s� �t�r�a�d�i�t�i�o�n�a�l� �a�m�o�n�g� �c�i�v�i�l� �a�n�d� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g�.� �B�o�o�k�s� 

�s�u�c�h� �a�s� �F�n�i�t�h�'�s� �T�h�e� �R�o�m�a�n�c�e� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �C�h�u�r�c�h�'�s� �L�i�f�e� �o�f� �E�n�c�s�s�o�n� �h�a�d� �s�h�a�p�e�d� 

�t�h�e�i�r� �i�m�a�g�e� �o�f� �t�h�e� �i�m�a�g�e� �o�f� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �e�n�g�i�n�e�e�r� �i�n� �s�o�c�i�e�t�y�.� �E�n�g�i�n�e�e�r�s� �s�o�l�v�e�d� �r�e�a�l� 

�p�r�o�b�l�e�m�s�.� �A�s� �a�r�c�h�i�t�e�c�t� �D�a�v�i�d� �C�l�a�r�k�e� �h�a�s� �w�n�t�t�e�n�,� 

 ��.�.�.�a�r�e�v�o�l�u�t�i�o�n� �t�o�o�k� �p�l�a�c�e� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �o�v�e�r� �t�h�e� �y�e�a�r�s� �f�r�o�m� �b�e�i�n�g� �t�a�s�k� 
�s�p�e�c�i�f�i�c� �(�m�i�l�i�t�a�r�y� �m�a�c�h�i�n�e�s�,� �f�o�r�t�i�f�i�c�a�t�i�o�n�s�,� �b�r�i�d�g�e�s�,� �c�a�n�a�l�s�,� �e�t�c�.�)� �t�o� �b�e�i�n�g� 
�p�r�o�c�e�s�s� �s�p�e�c�i�f�i�c�.� �E�n�g�i�n�e�e�r�i�n�g� �b�e�c�a�m�e� �a� �p�r�o�f�e�s�s�i�o�n�a�l� �c�l�u�s�t�e�r� �o�f� �a�l�g�o�n�t�h�m�s� 
�(�d�e�d�i�c�a�t�e�d� �p�r�o�c�e�s�s�e�s� �l�e�a�d�i�n�g� �t�o� �c�l�o�s�e�l�y� �n�e�s�t�e�d� �g�o�a�l�s�)�.� �A�s� �t�h�e� �q�u�i�v�e�r� �o�f� 

� � 

�°�°� �W�e�s�t�e�r�n� �n�o�v�e�l�s� �s�u�c�h� �a�s� �Z�a�n�e� �G�r�e�y�'�s� �T�h�e� �U�.�P�.� �T�r�a�i�l� �(�N�e�w� �Y�o�r�k�:� �G�r�o�s�s� �&� 
�D�u�n�l�a�p�,� �1�9�1�8�)� �a�n�d� �a�d�v�e�n�t�u�r�e� �f�a�n�t�a�s�i�e�s� �s�u�c�h� �a�s� �E�d�g�a�r� �R�i�c�e� �B�u�r�r�o�u�g�h�s�'�s� �A�t� �t�h�e� �E�a�r�t�h�'�s� 
�C�o�r�e� �(�N�e�w� �Y�o�r�k�:� �D�e�l� �R�e�y�,� �1�9�9�0� �[�1�9�1�4�]�)� �c�a�s�t� �t�h�e� �e�n�g�i�n�e�e�r� �a�s� �h�e�r�o�,� �a� �t�r�a�d�i�t�i�o�n� �t�h�a�t� 
�c�o�n�t�i�n�u�e�d� �i�n� �p�u�l�p� �f�i�c�t�i�o�n� �u�n�t�i�l� �q�u�i�t�e� �r�e�c�e�n�t�l�y�.� �S�e�e� �R�o�b�e�r�t� �A�.� �H�e�i�n�l�e�i�n�,� �T�h�e� �D�o�o�r� �i�n�t�o� 
�S�u�m�m�e�r� �(�N�e�w� �Y�o�r�k�:� �S�i�g�n�e�t� �B�o�o�k�s�,� �1�9�5�7�)�;� �L�a�r�r�y� �N�i�v�e�n� �a�n�d� �J�e�r�r�y� �P�o�u�r�n�e�l�l�e�,� �L�u�c�i�f�e�r�'�s� 

�m�m�e�r� �(�C�h�i�c�a�g�o�,� �I�L�:� �P�l�a�y�b�o�y� �P�r�e�s�s�,� �1�9�7�7�)�;� �o�r� �L�a�r�r�y� �N�i�v�e�n�,� �J�e�r�r�y� �P�o�u�r�n�e�l�l�e�,� �a�n�d� 
�M�i�c�h�a�e�l� �B�a�r�n�e�s�,� �F�a�l�l�e�n� �A�n�g�e�l�s� �(�N�e�w� �Y�o�r�k�:� �B�a�e�n� �B�o�o�k�s�,� �1�9�9�1�)�,� �f�o�r� �e�x�a�m�p�l�e�s� �o�f� �t�h�e� 
�e�v�o�l�u�t�i�o�n� �o�f� �t�h�e� �i�m�a�g�e� �o�f� �t�h�e� �e�n�g�i�n�e�e�r�.� 

�* �� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �M�e�r�r�i�t�t�,� �E�n�g�i�n�e�e�r�i�n�g�.� 

�5�3



�a�l�g�o�r�i�t�h�m�s� �i�n�c�r�e�a�s�e�d�,� �f�i�r�s�t� �a�r�i�t�h�m�e�t�i�c�a�l�l�y�,� �a�n�d� �t�h�e�n� �g�e�o�m�e�t�r�i�c�a�l�l�y�,� �e�n�g�i�n�e�e�r�s� 
�w�e�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �l�e�d� �t�o� �b�e�l�i�e�v�e� �t�h�e�y� �c�o�u�l�d� �d�o� �a�n�y�t�h�i�n�g�.�"� 

�I�f� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �e�n�g�i�n�e�e�r�s� �o�n� �P�r�o�g�r�e�s�s�i�v�i�s�m� �i�s� �o�p�e�n� �t�o� �q�u�e�s�t�i�o�n�,� �t�h�e� �i�m�p�a�c�t� 

�o�f� �P�r�o�g�r�e�s�s�i�v�e� �p�o�l�i�t�i�c�s� �o�n� �e�n�g�i�n�e�e�r�i�n�g� �i�s� �m�o�r�e� �r�e�a�d�i�l�y� �d�i�s�c�e�r�m�b�l�e�.� �A�s� �t�h�e� �p�o�p�u�l�a�t�i�o�n� 

�g�r�e�w�,� �s�o�,� �t�o�o�,� �d�i�d� �t�h�e� �s�i�z�e� �a�n�d� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �f�e�d�e�r�a�l� �g�o�v�e�r�n�m�e�n�t�.� �U�n�t�i�l�!� �t�h�e� �l�a�t�e� 

�n�i�n�e�t�e�e�n�t�h� �c�e�n�t�u�r�y� �t�h�e� �l�a�r�g�e�s�t� �d�i�v�i�s�i�o�n� �o�f� �t�h�e� �f�e�d�e�r�a�l� �b�u�r�e�a�u�c�r�a�c�y�,� �t�h�a�t� �1�s�,� �t�h�e� �a�g�e�n�c�y� 

�t�h�a�t� �e�m�p�l�o�y�e�d� �t�h�e� �g�r�e�a�t�e�s�t� �n�u�m�b�e�r� �o�f� �c�i�v�i�l�i�a�n�s�,� �w�a�s� �t�h�e� �p�o�s�t� �o�f�f�i�c�e�.� �M�o�s�t� �o�f� �t�h�o�s�e� 

�e�m�p�l�o�y�e�e�s� �w�e�r�e�,� �o�f� �c�o�u�r�s�e�,� �n�o�t� �b�a�s�e�d� �i�n� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.� �T�h�e�y� �s�t�a�f�f�e�d� �t�h�e� �h�u�n�d�r�e�d�s� 

�o�f� �l�o�c�a�l� �p�o�s�t� �o�f�f�i�c�e�s� �s�c�a�t�t�e�r�e�d� �a�c�r�o�s�s� �t�h�e� �n�a�l�i�o�n�.� �B�y� �t�h�e� �1�8�8�0�s�,� �h�o�w�e�v�e�r�,� �t�h�e� �d�e�m�a�n�d� 

�f�o�r� �i�n�c�r�e�a�s�e�d� �f�e�d�e�r�a�l� �r�e�g�u�l�a�t�i�o�n� �a�n�d� �s�e�r�v�i�c�e�s� �h�a�d� �l�e�d� �t�o� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a�g�e�n�c�i�e�s� �s�u�c�h� 

�a�s� �t�h�e� �I�n�t�e�r�s�t�a�t�e� �C�o�m�m�e�r�c�e� �C�o�m�m�i�s�s�i�o�n� �(�1�8�8�7�)� �a�n�d� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �F�o�r�e�s�t� �S�e�r�v�i�c�e� 

�(�1�8�7�6�)�.� �T�h�e�s�e� �a�g�e�n�c�i�e�s� �o�f�t�e�n� �c�a�m�e� �i�n�t�o� �e�x�i�s�t�e�n�c�e� �a�s� �s�m�a�l�l� �b�u�r�e�a�u�s� �f�r�e�q�u�e�n�t�l�y� �m�a�n�n�e�d� 

�b�y� �o�n�l�y� �o�n�e� �e�x�p�e�r�t�,� �b�u�t�,� �a�s� �t�h�e� �G�e�r�m�a�n� �s�o�c�i�o�l�o�g�i�s�t� �M�a�x� �W�e�b�e�r� �n�o�t�e�d�,�  ��o�n�c�e� �i�t� �i�s� �f�u�l�l�y� 

�e�s�t�a�b�l�i�s�h�e�d�,� �b�u�r�e�a�u�c�r�a�c�y� �i�s� �a�m�o�n�g� �t�h�o�s�e� �s�o�c�i�a�l� �s�t�r�u�c�t�u�r�e�s� �w�h�i�c�h� �a�r�e� �h�a�r�d�e�s�t� �t�o� 

�d�e�s�t�r�o�y�.�"� 

�T�h�e� �F�o�r�e�s�t� �S�e�r�v�i�c�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �o�r�i�g�i�n�a�t�e�d� �a�s� �a�n� �o�f�f�i�c�e� �w�i�t�h�i�n� �t�h�e� �B�u�r�e�a�u� �o�f� 

�L�a�n�d� �O�r�g�a�n�i�z�a�t�i�o�n� �i�n� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �t�h�e� �I�n�t�e�n�o�r�.� �F�o�l�l�o�w�i�n�g� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� 

� � 

�°�*� �D�a�v�i�d� �C�l�a�r�k�e�,� �A�r�g�u�m�e�n�t�s� �i�n� �F�a�v�o�r� �o�f� �S�h�a�r�p�s�h�o�o�t�i�n�g� �(�P�o�r�t�l�a�n�d�,� �O�R�:� �T�i�m�b�e�r� 
�P�r�e�s�s�,� �1�9�8�4�)�,� �3�4�.� �C�f�.� �E�u�g�e�n�e� �S�.� �F�e�r�g�u�s�o�n�,� �E�n�g�i�n�e�e�r�i�n� �M�i�n�d ��s� �E� 
�(�C�a�m�b�r�i�d�g�e�,� �M�A�:� �M�I�T� �P�r�e�s�s�,� �1�9�9�2�)�.� 

�©� �S�_�N�.� �E�i�s�e�n�s�t�a�d�t�,� �e�d�.�,� �W�e�b�e�r� �o�n� �C�h�a�r�i�s�m�a� �i�t�u�t�i�o�n� �B�u�i�l�d�i�n�g�:� �S�e�l�e�c�t� 
�P�a�p�e�r�s� �(�C�h�i�c�a�g�o�:� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�6�8�)�,� �7�5�.� 
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�n�a�t�i�o�n�a�l� �f�o�r�e�s�t� �r�e�s�e�r�v�e�s� �i�n� �t�h�e� �1�8�9�0�s�,� �i�t�s� �i�m�p�o�r�t�a�n�c�e� �i�n�c�r�e�a�s�e�d�.� �B�y� �1�9�0�6� �C�h�i�e�f� 

�F�o�r�e�s�t�e�r� �G�i�f�f�o�r�d� �P�i�n�c�h�o�t� �h�a�d� �s�u�c�c�e�e�d�e�d� �i�n� �e�s�t�a�b�l�i�s�h�i�n�g� �t�h�e� �f�o�r�e�s�t� �s�e�r�v�i�c�e� �a�s� �a�n� 

�a�u�t�o�n�o�m�o�u�s� �a�g�e�n�c�y� �w�i�t�h�i�n� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �A�g�n�c�u�l�t�u�r�e� �f�o�l�l�o�w�i�n�g� �A�g�n�c�u�l�t�u�r�e�'�s� 

�a�s�s�u�m�i�n�g� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �m�a�n�a�g�i�n�g� �t�h�e� �r�e�s�e�r�v�e�s�.� �F�r�o�m� �o�n�e� �e�m�p�l�o�y�e�e� �i�t� �h�a�d� �g�r�o�w�n� 

�t�o� �h�u�n�d�r�e�d�s�.� �I�n� �1�8�9�8� �t�h�e� �C�o�n�g�r�e�s�s� �b�u�d�g�e�t�e�d� �$�2�8�,�5�0�0� �f�o�r� �F�o�r�e�s�t�r�y�'�s� �o�p�e�r�a�t�i�o�n�s�.� �T�e�n� 

�y�e�a�r�s� �l�a�t�e�r� �t�h�e� �F�o�r�e�s�t� �S�e�r�v�i�c�e� �s�p�e�n�t� �$�3�,�5�7�2�,�9�2�2�,� �a�n� �i�n�c�r�e�a�s�e� �o�f� �o�v�e�r� �1�2� �t�h�o�u�s�a�n�d� 

�p�e�r�c�e�n�t�. ��°� 

�P�i�n�c�h�o�t�,� �i�n� �f�a�c�t�,� �h�a�d� �c�r�e�a�t�e�d� �s�u�c�h� �a� �m�i�n�i�-�e�m�p�i�r�e� �f�o�r� �h�i�m�s�e�l�f� �w�i�t�h�i�n� �t�h�e� 

�g�o�v�e�r�n�m�e�n�t� �t�h�a�t� �h�e� �b�e�g�a�n� �t�o� �f�e�e�l� �i�n�v�u�l�n�e�r�a�b�l�e�.� �A�f�t�e�r� �T�a�f�t�'�s� �e�l�e�c�t�i�o�n� �t�o� �t�h�e� �P�r�e�s�i�d�e�n�c�y� 

�i�n� �1�9�0�8� �P�i�n�c�h�o�t� �f�r�e�q�u�e�n�t�l�y� �c�l�a�s�h�e�d� �w�i�t�h� �m�e�m�b�e�r�s� �o�f� �t�h�e� �n�e�w� �a�d�m�i�n�i�s�i�r�a�t�i�o�n�.� �i�n� �1�9�0�9� 

�h�e� �w�a�s� �f�i�r�e�d�.� �W�h�i�l�e� �s�o�m�e� �a�g�e�i�i�c�i�e�s� �d�i�s�p�l�a�y�e�d� �m�o�r�e� �a�g�g�r�e�s�s�i�o�n� �t�h�a�n� �o�t�h�e�r�s� �i�n� 

�e�x�p�a�n�d�i�n�g� �t�h�e�i�r� �s�c�o�p�e�  �� �G�i�f�f�o�r�d� �P�i�n�c�h�o�t�,� �f�i�r�s�t� �h�e�a�d� �o�f� �t�h�e� �F�o�r�e�s�t� �S�e�r�v�i�c�e�,� �h�a�s� �b�e�e�n� 

�d�e�s�c�r�i�b�e�d� �a�s� �"�a� �b�u�r�c�a�u�c�r�a�t�i�c� �c�m�p�i�r�c�-�b�u�i�l�d�c�r�" ��'� �-�-� �o�n�c�e� �i�n� �p�l�a�c�c�,� �n�o�n�c� �c�v�e�r� �s�c�c�m�c�d� �t�o� 

�s�h�r�i�n�k�.� �A�s� �W�a�t�s�o�n� �c�o�m�m�e�n�t�s�,� �"�t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �h�a�d� �b�e�e�n� �q�u�i�e�t�l�y� 

�e�x�t�e�n�d�i�n�g� �i�l�s� �a�c�t�i�v�i�t�i�e�s� �s�o� �t�h�a�i� �b�y� �1�9�1�3� �p�r�o�b�a�b�l�y� �n�o� �f�e�d�e�r�a�l� �a�g�e�n�c�y� �h�a�d� �y�r�e�a�i�e�r� �p�o�w�e�r� 

�o�f� �a� �s�e�g�m�e�n�t� �o�f� �t�h�e� �e�c�o�n�o�m�y�.�" �� 

� � 

 �� �E�k�i�r�c�h�,� �|� �1�0�-�2�0�1�;� �D�a�v�i�d� �F�.� �C�l�a�r�y�,� �T�i�m�b�e�r� �a�n�d� �t�h�e� �F�o�r�e�s�t� �S�e�r�v�i�c�e� �(�L�a�w�r�e�n�c�e�:� 
�U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s� �o�f� �K�a�n�s�a�s�,� �1�9�8�6�)�.� 

 �� �J�o�h�n� �M�i�l�t�o�n� �C�o�o�p�e�r� �j�r�,� �P�i�v�o�t�a�l� �D�e�c�a�d�e�s�:� �T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �1�9�0�0�-�1�9�2�0� �(�N�e�w� 
�Y�o�r�k�:� �W�.� �W�.� �N�o�r�t�o�n� �a�n�d� �C�o�m�p�a�n�y�,� �1�9�9�0�)�,� �4�8�.� 

 �� �R�i�c�h�a�r�d� �L�.� �W�a�t�s�o�n� �j�r�,� �T�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �N�a�t�i�o�n�a�l� �P�o�w�e�r�:� �n�i�t�e�d� 
�1�9�0�0�-�1�9�1�9� �(�W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s� �o�f� �A�m�e�r�i�c�a�,� �1�9�8�2� �[�1�9�7�6�]�)�,� �1�6�6�.� 
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�T�h�e� �U�S�D�A�'�s� �q�u�i�e�t� �e�x�p�a�n�s�i�o�n� �w�a�s� �h�a�r�d�l�y� �a�t�y�p�i�c�a�l�.� �I�n� �h�i�s� �s�t�u�d�y� �o�f� �t�h�e� �o�n�g�o�i�n�g� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�c�i�e�n�c�e� �a�n�d� �g�o�v�e�r�n�m�e�n�t�,� �D�u�p�r�e�e� �d�e�s�c�r�i�b�e�d� �m�a�n�y� �a�g�e�n�c�i�e�s� �t�h�a�t�,� 

�o�n�c�e� �h�a�v�i�n�g� �b�e�e�n� �c�a�l�l�e�d� �i�n�t�o� �e�x�i�s�t�e�n�c�e� �t�h�r�o�u�g�h� �l�e�g�i�s�l�a�t�i�o�n�,� �b�e�g�a�n� �s�i�l�e�n�t�l�y� �b�u�t� �s�t�e�a�d�i�l�y� 

�g�r�o�w�i�n�g�.� �D�u�p�r�e�e� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �g�o�v�e�r�n�m�e�n�t� �s�u�p�p�o�r�t� �o�f� �s�c�i�e�n�c�e� �h�a�s� �b�e�e�n� �m�o�s�t� 

�s�u�c�c�e�s�s�f�u�l� �i�n� �t�h�e� �a�r�e�a�s� �w�h�e�r�e� �t�h�e� �r�e�s�e�a�r�c�h� �w�a�s� �i�n�t�e�n�d�e�d� �t�o� �m�e�e�t� �a� �d�e�f�i�n�i�t�e� �n�e�e�d�,� �s�u�c�h� 

�a�s� �i�n� �s�u�r�v�e�y�i�n�g� �o�r� �i�n� �c�o�m�b�a�t�i�n�g� �d�i�s�e�a�s�e�s� �s�u�c�h� �a�s� �y�e�l�l�o�w� �f�e�v�e�r�. ��?� �E�a�c�h� �s�u�c�c�e�s�s�,� 

�w�h�e�t�h�e�r� �i�t� �b�e� �a�t� �b�u�i�l�d�i�n�g� �d�a�m�s� �o�r� �a�t� �i�m�p�r�o�v�i�n�g� �p�u�b�l�i�c� �h�y�g�i�e�n�e�,� �w�o�u�l�d� �n�a�t�u�r�a�l�l�y� �b�o�l�s�t�e�r� 

�a�r�g�u�m�e�n�t�s� �f�o�r� �i�n�c�r�e�a�s�e�d� �f�u�n�d�i�n�g� �a�n�d� �e�x�p�a�n�s�i�o�n� �o�f� �t�h�e� �r�e�s�p�o�n�s�i�b�l�e� �a�g�e�n�c�i�e�s�.� 

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �g�r�o�w�t�h� �o�f� �t�h�e� �f�e�d�e�r�a�l� �g�o�v�e�r�n�m�e�n�t� �w�a�s� �a�n� �a�l�m�o�s�t� �i�n�e�v�i�t�a�b�l�e� 

�o�u�t�c�o�m�e� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �r�e�f�o�r�m�s�.� �A�s� �n�o�t�e�d� �e�a�r�l�i�e�r�,� �P�r�o�g�r�e�s�s�i�v�i�s�m� �d�i�d� �n�o�t� �e�n�t�a�i�l� 

�i�n�c�r�e�a�s�e�d� �d�e�m�o�c�r�a�c�y� �o�r� �g�r�e�a�t�e�r� �i�n�d�i�v�i�d�u�a�l� �f�r�e�e�d�o�m�.� �T�h�e� �g�o�a�l� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e�s�,� 

�a�f�t�e�r� �a�l�l�,� �w�a�s� �i�n�c�r�e�a�s�e�d� �c�o�n�t�r�e�!� �-�-� �c�o�n�t�r�o�l� �o�f� �b�i�g� �b�u�s�i�n�e�s�s� �a�n�d� �l�a�r�g�e� �c�o�r�p�o�r�a�t�i�o�n�s�,� 

�c�o�n�t�r�o�l� �o�f� �i�m�m�i�g�r�a�t�i�o�n�,� �c�o�n�t�r�o�l� �o�f� �e�d�u�c�a�t�i�o�n�,� �a�n�d�,� �t�h�r�o�u�g�h� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a�g�e�n�c�i�e�s� 

�s�u�c�h� �a�s� �t�h�e� �F�o�r�e�s�t� �S�e�r�v�i�c�e� �a�n�d� �t�h�e� �B�u�r�e�a�u� �o�f� �R�e�c�l�a�m�a�t�i�o�n�,� �c�o�n�t�r�o�l� �o�v�e�r� �n�a�t�u�r�e�.� 

�I�n�c�r�e�a�s�e�d� �r�e�g�u�l�a�t�i�o�n�  �� �t�h�e� �H�e�p�b�u�r�n� �A�c�t� �o�f� �1�9�0�6�,� �t�h�e� �M�a�n�n�-�E�l�k�i�n�s� �A�c�t� �o�f� �1�9�1�0�,� �t�h�e� 

�C�l�a�y�t�o�n� �A�c�t� �o�f� �1�9�1�4�,� �a�n�d� �n�u�m�e�r�o�u�s� �o�t�h�e�r�s� �-�-� �r�e�q�u�i�r�e�d� �h�i�n�i�n�g� �a�n�d� �s�u�p�e�r�v�i�s�i�n�g� �a� 

�p�r�o�w�i�n�g� �a�r�m�y� �o�f� �s�c�i�e�n�t�i�s�t�s� �a�n�d� �e�n�g�i�n�e�e�r�s�,� �i�n�s�p�e�c�t�o�r�s� �a�n�d� �a�n�a�l�y�s�t�s�,� �f�i�l�e� �c�l�e�r�k�s� �a�n�d� 

�t�y�p�i�s�t�s�.� �A�s� �C�h�a�n�d�l�e�r�,� �N�o�b�l�e�,� �a�n�d� �o�t�h�e�r�s� �h�a�v�e� �s�h�o�w�n�,� �t�h�e� �b�u�s�i�n�e�s�s� �w�o�r�l�d� �f�a�c�i�l�i�t�a�t�e�d� �t�h�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n� �o�f� �t�h�e� �e�n�g�i�n�e�e�r� �f�r�o�m� �i�n�d�e�p�e�n�d�e�n�t� �p�r�a�c�t�i�t�i�o�n�e�r� �t�o� �o�r�g�a�n�i�z�a�t�i�o�n� �m�a�n�.� 

� � 

�*� �D�u�p�r�e�e�,� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�.� 
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�N�o�w� �a� �s�i�m�i�l�a�r� �e�v�o�l�u�t�i�o�n� �o�c�c�u�r�r�e�d� �i�n� �t�h�e� �h�a�l�l�s� �o�f� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s� �a�s� �s�p�e�c�i�a�l�i�z�e�d� 

�b�u�r�e�a�u�s� �g�r�e�w� �f�r�o�m� �o�n�e� �o�r� �t�w�o� �e�x�p�e�r�t�s� �w�h�o� �d�i�d� �t�h�e�i�r� �o�w�n� �f�i�e�l�d�w�o�r�k� �t�o� �c�o�m�p�l�e�x� 

�b�u�r�e�a�u�c�r�a�c�i�e�s� �c�o�m�p�l�e�t�e� �w�i�t�h� �m�u�l�t�i�p�l�e� �l�e�v�e�l�s� �o�f� �m�a�n�a�g�e�m�e�n�t�. ��*� �A�g�e�n�c�i�e�s� �s�u�c�h� �a�s� �t�h�e� 

�I�n�t�e�r�s�t�a�t�e� �C�o�m�m�e�r�c�e� �C�o�m�m�i�s�s�i�o�n� �a�n�d� �t�h�e� �F�o�r�e�s�t� �S�e�r�v�i�c�e� �b�u�i�l�t� �l�a�b�o�r�a�t�o�r�i�e�s�,� �a�s� �d�i�d� �t�h�e� 

�m�i�l�i�t�a�r�y�.� �A� �c�a�s�e� �c�o�u�l�d� �b�e� �m�a�d�e� �t�h�a�t� �t�h�e� �g�r�o�w�t�h� �o�f� �f�e�d�e�r�a�l� �e�n�g�i�n�e�e�r�i�n�g� �w�a�s� �s�i�m�p�l�y� �t�h�e� 

�l�o�g�i�c�a�l� �c�u�l�m�i�n�a�t�i�o�n� �o�f� �e�n�g�i�n�e�e�r�i�n�g ��s� �e�x�p�a�n�s�i�o�n� �i�n� �A�m�e�r�i�c�a�n� �g�o�v�e�r�n�m�e�n�t�.� 

�M�u�n�i�c�i�p�a�l�i�t�i�e�s�,� �s�u�c�h� �a�s� �N�e�w� �Y�o�r�k� �a�n�d� �C�h�i�c�a�g�o�,� �h�a�d� �e�m�p�l�o�y�e�d� �l�a�r�g�e� �c�i�t�y� �e�n�g�i�n�e�e�r�i�n�g� 

�s�t�a�f�f�s� �f�o�r� �d�e�c�a�d�e�s�.� �C�o�u�n�t�i�e�s� �a�n�d� �s�t�a�t�e�s� �a�l�s�o� �e�m�p�l�o�y�e�d� �e�n�g�i�n�e�e�r�s� �t�o�,� �a�m�o�n�g� �o�t�h�e�r� 

�t�h�i�n�g�s�,� �o�v�e�r�s�e�e� �p�u�b�l�i�c� �w�o�r�k�s� �c�o�n�t�r�a�c�t�s�.� �E�n�g�i�n�e�e�r�s� �l�o�b�b�i�e�d� �f�o�r� �d�e�c�a�d�e�s� �f�o�r� �t�h�e� �c�r�e�a�t�i�o�n� 

�o�f� �a� �n�a�t�i�o�n�a�l� �D�e�p�a�r�t�m�e�n�t� �o�f� �P�u�b�l�i�c� �W�o�r�k�s� �a�n�a�l�o�g�o�u�s� �t�o� �t�h�e� �s�t�a�t�e� �a�n�d� �l�o�c�a�l� �b�u�r�e�a�u�s� �t�o� 

�c�o�o�r�d�i�n�a�t�e� �f�e�d�e�r�a�l� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t�s�. �� �T�h�e�y� �n�e�v�e�r� �s�u�c�c�e�e�d�e�d�,� �d�e�s�p�i�t�e� �t�h�e�i�r� �e�v�e�r�-� 

�i�n�c�r�e�a�s�i�n�g� �n�u�m�b�e�r�s� �i�n� �f�e�d�e�r�a�l� �e�m�p�l�o�y�m�e�n�t�.� �W�h�e�n� �A�m�e�n�c�a�n� �e�n�g�i�n�e�e�r�s� �f�i�r�s�t� �b�e�g�a�n� 

�a�d�v�o�c�a�t�i�n�g� �s�u�c�h� �a� �c�a�b�i�n�e�t�-�l�e�v�e�l� �d�e�p�a�r�t�m�e�n�t�,� �p�r�o�j�e�c�t�s� �b�o�t�h� �w�i�t�h�i�n� �a�n�d� �o�u�t�s�i�d�e� �t�h�e� 

�f�e�d�e�r�a�l� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�e�r�e� �f�e�w� �e�n�o�u�g�h� �i�n� �n�u�m�b�e�r� �t�h�a�t� �C�o�n�g�r�e�s�s� �s�a�w� �n�o� �r�e�a�s�o�n� 

�t�o� �r�e�m�o�v�e� �o�v�e�r�s�i�g�h�t� �f�r�o�m� �t�h�e� �C�o�r�p�s� �o�f� �E�n�g�i�n�e�e�r�s�.� �B�y� �t�h�e� �1�9�2�0�s�,� �w�h�e�n� �t�h�e� �p�o�l�i�t�i�c�a�l� 

� � 

!"� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �D�o�n�a�l�d� �C�.� �J�a�c�k�s�o�n�,� �"�E�n�g�i�n�e�e�r�i�n�g� �i�n� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a�:� �a� 
�n�e�w� �l�o�o�k� �a�t� �F�r�e�d�e�r�i�c�k� �H�a�y�n�e�s� �N�e�w�e�l�l� �a�n�d� �t�h�e� �U�.� �S�.� �R�e�c�l�a�m�a�t�i�o�n� �S�e�r�v�i�c�e�,�"� �T�e�c�h�n�o�l�o�g�y� 

�a�n�d� �C�u�l�t�u�r�e� �3�4�(�1�9�9�3�)�:� �5�3�9�-�5�7�4�.� 

 ��®� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�n�o�n�y�m�o�u�s�,�  ��R�e�-�o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �t�h�e� �s�c�i�e�n�t�i�f�i�c� �b�u�r�e�a�u�s� �o�f� �t�h�e� 
�g�e�n�e�r�a�l� �g�o�v�e�r�n�m�e�n�t�, �� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �a�n�d� �A�m�e�r�i�c�a�n� �C�o�n�t�r�a�c�t� �J�o�u�r�n�a�l� �F�e�b�r�u�a�r�y� �1�3�,� 
�1�8�8�6�:�1�0�4�-�6�,� �o�r� �A�n�o�n�y�m�o�u�s�,� �E�d�i�t�o�r�i�a�l�,� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �a�n�d� �A�m�e�r�i�c�a�n� �R�a�i�l�w�a�y� 
�J�o�u�r�n�a�l� �1�8�9�6�:�2�7�2�.� 
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�c�l�i�m�a�t�e� �w�o�u�l�d� �h�a�v�e� �b�e�e�n� �m�o�r�e� �o�p�e�n� �t�o� �a�r�g�u�m�e�n�t�s� �f�o�r� �i�n�c�r�e�a�s�e�d� �e�f�f�i�c�i�e�n�c�y�,� �t�h�e� 

�c�u�p�l�u�e�c�i�i�y� �C�o�m�m�u�n�i�t�y� �h�a�d� �m�o�v�e�d� �o�n� �t�o� �o�t�h�e�r� �c�o�n�c�e�r�n�s�.� 

�T�h�e� �p�r�e�c�e�d�i�n�g� �b�r�i�e�f� �r�e�v�i�e�w� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �i�s� �o�f� �n�e�c�e�s�s�i�t�y� �h�i�g�h�l�y� 

�c�u�r�s�o�r�y�.� �A�s� �H�a�y�s� �h�a�s� �n�o�t�e�d� �i�n� �T�h�e� �R�e�s�p�o�n�s�e� �t�o� �I�n�d�u�s�t�r�i�a�l�i�s�m�,� �t�h�e� �p�e�r�i�o�d� �f�r�o�m� �1�8�8�5� �t�o� 

�1�9�1�4� �s�t�a�n�d�s� �a�s� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �t�u�r�b�u�l�e�n�t� �i�n� �U�n�i�t�e�d� �S�t�a�t�e�s� �h�i�s�t�o�r�y�.� �W�h�i�l�e� �m�a�n�y� �s�u�r�v�e�y� 

�h�i�s�t�o�r�i�e�s�,� �s�u�c�h� �a�s�T�i�n�d�a�l�l� �a�n�d� �S�h�i ��s� �A�m�e�m�i�c�a�,� �p�o�i�n�i� �t�o� �e�x�a�m�p�i�e�s� �s�u�c�h� �a�s� �t�h�e� �i�n�s�t�i�t�u�i�i�o�n� 

�o�f� �t�h�e� �s�e�c�r�e�t� �b�a�l�l�o�t� �i�n� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �t�i�m�e� �p�e�r�i�o�d� �a�s� �s�h�i�n�i�n�g� �h�i�g�h� �p�o�i�n�t� �i�n� �p�a�r�t�i�c�i�p�a�t�o�r�y� 

�d�e�i�n�o�c�r�a�c�y�,� �o�t�h�e�r� �h�i�s�t�o�r�i�a�n�s� �h�a�v�e� �u�s�e�d� �e�x�a�m�p�l�e�s� �s�u�c�h� �a�s� �t�h�e� �e�u�g�e�n�i�c�s� �m�o�v�e�m�e�n�t� �t�o� 

�e�m�p�h�a�s�i�z�e� �t�h�a�t� �t�h�e� �u�n�d�e�r�l�y�i�n�g� �t�h�e�m�e� �o�f� �P�r�o�g�r�e�s�s�i�v�i�s�m� �w�a�s� �n�o�t� �o�n�e� �o�f� �r�e�f�o�r�m� �b�u�t� 

�r�a�t�h�e�r� �o�n�e� �o�f� �c�o�n�t�r�o�l�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �G�i�l�d�e�d� �A�g�e� �a�n�d� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �w�e�r�e� �r�i�f�e� �w�i�t�h� 

�c�o�n�t�r�a�d�i�c�t�i�o�n�s�.� �N�u�m�e�r�o�u�s� �s�o�c�i�a�l� �m�o�v�e�m�e�n�t�s� �c�o�m�p�e�t�e�d�f�o�r� �t�h�e� �p�u�b�l�i�c ��s� �a�t�t�e�n�t�i�o�n� �a�s� �t�h�e� 

�e�c�o�n�o�m�i�c� �f�o�u�n�d�a�t�i�o�n� �o�f� �t�h�e� �n�a�t�i�o�n� �s�h�i�f�t�e�d� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e� �t�o� �i�n�d�u�s�t�r�y�.� �T�h�e� �m�i�d�d�l�e� 

�c�l�a�s�s� �v�i�e�w�e�d� �t�h�e� �b�u�r�g�e�o�n�i�n�g� �f�a�c�t�o�r�y� �w�o�r�k� �f�o�r�c�e�s�,� �t�h�e� �t�e�e�m�i�n�g� �m�a�s�s�e�s� �o�f� �i�m�m�i�g�r�a�n�t�s�,� 

�a�n�d� �t�h�e� �g�r�o�w�i�n�g� �u�r�b�a�n�i�z�a�t�i�o�n� �o�f� �A�m�e�r�i�c�a�n� �l�i�f�e� �w�i�t�h� �s�u�s�p�i�c�i�o�n� �a�n�d� �d�i�s�t�a�s�t�e�.� �M�a�n�y� 

�r�e�f�o�r�m�s�,� �s�u�c�h� �a�s� �t�h�e� �c�i�t�y� �m�a�n�a�g�e�r� �m�o�v�e�m�e�n�t�,� �m�a�y� �h�a�v�e� �b�e�e�n� �t�o�u�t�e�d� �a�s� �a� �r�e�s�p�o�n�s�e� �t�o� 

�m�u�n�i�c�i�p�a�l� �c�o�r�r�u�p�t�i�o�n� �b�u�t� �i�n� �f�a�c�t� �h�a�d� �t�h�e� �e�f�f�e�c�t� �o�f� �m�a�k�i�n�g� �t�h�e� �v�o�t�e�s� �o�f� �w�o�r�k�i�n�g� �c�l�a�s�s� 

�c�i�t�y� �d�w�e�l�l�e�r�s� �l�e�s�s� �i�m�p�o�r�t�a�n�t�. �� 

�R�u�t�h� �S�c�h�w�a�r�z� �C�o�w�a�n� �h�a�s� �d�e�s�c�r�i�b�e�d� �h�o�w� �c�h�a�n�g�e�s� �i�n� �t�e�c�h�n�o�l�o�g�y� �d�u�r�i�n�g� �t�h�e� 

�n�i�n�e�t�e�e�n�t�h� �c�e�n�t�u�r�y� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �d�i�s�a�p�p�e�a�r�a�n�c�e� �o�r� �d�e�-�s�k�i�l�l�i�n�g� �o�f� �s�o�m�e� 

� � 

 ��°� �C�f�.� �K�a�t�h�r�y�n� �M�a�r�i�e� �D�u�d�l�e�y�,� �T�h�e� �E�n�d� �o�f� �t�h�e� �L�i�n�e� �(�C�h�i�c�a�g�o�:� �U�n�i�v�e�r�s�i�t�y� �o�f� 
�C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�9�4�)�,� �6�-�1�0�.� 
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�o�c�c�u�p�a�t�i�o�n�s� �w�h�i�l�e� �o�t�h�e�r�s�,� �s�u�c�h� �a�s� �m�a�c�h�i�n�i�s�t�,� �g�r�e�w� �i�n� �i�m�p�o�r�t�a�n�c�e�. � � �� �E�n�g�i�n�e�e�r�i�n�g� �w�a�s� 

�o�n�l�y� �o�n�e� �o�f� �a� �n�u�m�b�e�r� �o�f� �o�c�c�u�p�a�t�i�o�n�s� �t�h�a�t� �h�a�d� �e�i�t�h�e�r� �b�e�e�n� �u�n�k�n�o�w�n� �o�r� �l�i�m�i�t�e�d� �i�n� �s�c�o�p�e� 

�o�n�l�y� �a� �f�e�w� �d�e�c�a�d�e�s� �p�r�e�v�i�o�u�s�l�y�.� �F�r�o�m� �r�e�f�e�r�r�i�n�g� �t�o� �m�e�n� �w�h�o� �d�e�s�i�g�n�e�d� �o�r� �s�u�p�e�r�v�i�s�e�d� 

�c�o�n�s�t�r�u�c�t�i�o�n� �p�r�o�j�e�c�t�s�,� �b�y� �t�h�e� �s�t�a�r�t� �o�f� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �t�h�e� �t�e�r�m� �e�n�g�i�n�e�e�r� �h�a�d� �c�o�m�e� 

�t�o� �m�e�a�n� �a�n� �e�x�p�e�r�t� �a�t� �t�e�c�h�n�i�c�a�l� �w�o�r�k�,� �1�.�e�.�,� �a� �p�e�r�s�o�n� �w�i�t�h� �a�c�c�e�s�s� �t�o� �t�e�c�h�n�o�l�o�g�i�c�a�l� 

�k�n�o�w�l�e�d�g�e� �n�o�t� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �g�e�n�e�r�a�l� �p�u�b�l�i�c�.� �A�s� �I� �w�i�l�l� �d�e�m�o�n�s�t�r�a�t�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�c�h�a�p�t�e�r�s�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �w�h�a�t� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �o�n�e� �d�r�a�w�s� �a�b�o�u�t� �t�h�e� �G�i�l�d�e�d� �A�g�e� �a�n�d� 

�P�r�o�g�r�e�s�s�i�v�e� �E�r�a�,� �o�n�e� �t�h�i�n�g� �d�i�d� �s�t�a�n�d� �o�u�t� �i�n� �t�h�e� �y�e�a�r�s� �f�o�l�l�o�w�i�n�g� �t�h�e� �e�n�d� �o�f� �t�h�e� �C�i�v�i�l� 

�W�a�r� �a�n�d� �p�r�e�c�e�d�i�n�g� �t�h�e� �G�r�e�a�t� �D�e�p�r�e�s�s�i�o�n� �o�f� �t�h�e� �1�9�3�0�s�.� �A� �s�p�i�r�i�t� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� 

�o�p�t�i�m�i�s�m� �p�e�r�m�e�a�t�e�d� �t�h�e� �c�o�u�n�t�r�y� �a�n�d� �h�e�l�p�e�d� �e�l�e�v�a�t�e� �t�h�e� �e�m�e�r�g�i�n�g� �A�m�e�r�i�c�a�n� �e�n�g�i�n�e�e�r� 

�t�o� �t�h�e� �s�t�a�t�u�s� �o�f� �c�u�l�t�u�r�a�l� �h�e�r�o�.� �C�h�a�n�d�l�e�r� �m�a�y� �h�a�v�e� �w�o�n�d�e�r�e�d� �w�h�e�r�e� �t�h�e� �e�n�g�i�n�e�e�r�s� �w�e�r�e� 

�d�u�r�i�n�g� �t�h�e� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a�,� �b�u�t�,� �a�s� �S�c�h�u�l�t�z� �a�n�d� �M�c�S�h�a�n�e� �r�e�m�i�n�d� �u�s�,� �e�n�g�i�n�e�e�r�s� �d�i�d� �n�o�t� 

�n�e�e�d� �t�o�p�a�r�t�i�c�i�p�a�t�e� �i�n� �p�o�l�i�t�i�c�a�l� �m�o�v�e�m�e�n�t�s� �t�o� �s�u�p�p�o�r�t� �r�e�f�o�r�m� �o�r� �c�o�n�t�r�i�b�u�t�e� �t�o� �s�o�c�i�a�l� 

�p�r�o�g�r�e�s�s�.� �I�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r�s� �I� �w�i�l�l� �s�h�o�w� �t�h�a�t� �i�n� �a�n� �a�g�e� �t�h�a�t� �i�n�c�r�e�a�s�i�n�g�l�y� 

�w�o�r�s�h�i�p�p�e�d� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �c�o�n�t�r�o�l�,� �e�n�g�i�n�e�e�r�s� �n�e�g�o�t�i�a�t�e�d� �s�u�c�c�e�s�s�f�u�l�l�y� �a�n� �i�d�e�n�t�i�t�y� �f�o�r� 

�t�h�e�m�s�e�l�v�e�s� �t�h�a�t� �p�o�s�i�t�i�o�n�e�d� �t�h�e�i�r� �o�c�c�u�p�a�t�i�o�n� �t�o� �s�e�r�v�e� �a�s� �a�n� �e�x�e�m�p�l�a�r� �f�o�r� �t�h�e� �r�e�s�t� �o�f� 

�s�o�c�i�e�t�y�. �� 

� � 

 �� �R�u�t�h� �S�c�h�w�a�r�t�z� �C�o�w�a�n�,� �A� �S�o�c�i�a�l� �H�i�s�t�o�r�y� �o�f� �A�m�e�r�i�c�a�n� �T�e�c�h�n�o�l�o�g�y� �(�C�h�i�c�a�g�o�:� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�9�7�)�,� �p�p�.� �1�7�8�-�1�9�3�.� 

�8� �S�e�e� �C�o�w�a�n�,� �S�o�c�i�a�l� �H�i�s�t�o�r�y�,� �p�p�.� �2�0�9�-�2�1�3�.� �C�f�.� �J�o�r�d�a�n�,� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�;� 
�S�i�n�c�l�a�i�r�,�  ��I�n�v�e�n�t�i�n�g�, �� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�;� �T�i�c�c�h�i�,� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�.� �S�e�e� �a�l�s�o� �H�o�w�a�r�d� 
�S�e�g�a�l�,� �T�e�c�h�n�o�l�o�g�i�c�a�l� �l�a�n�i�s�m� �i�n� �r�i�c�a�n� �(�C�h�i�c�a�g�o�:� �U�n�i�v�e�r�s�i�t�y� �o�f� 
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�C�h�a�p�t�e�r� �T�w�o�:� �T�h�e� �G�r�o�w�t�h� �o�f� �L�o�c�a�l� �E�n�g�i�n�e�e�r�i�n�g� �C�l�u�b�s� 

�T�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �e�n�j�o�y�s� �a� �r�e�p�u�t�a�t�i�o�n� �f�o�r� �b�e�i�n�g� �a� �n�a�t�i�o�n� �o�f� �j�o�i�n�e�r�s�.� �A�m�e�r�i�c�a�n�s� 

�j�o�i�n� �w�o�m�e�n�'�s� �c�l�u�b�s�,� �f�r�a�t�e�r�n�a�l� �o�r�d�e�r�s�,� �y�o�u�t�h� �g�r�o�u�p�s�,� �c�h�u�r�c�h�e�s�,� �h�o�b�b�y� �c�l�u�b�s�,� �p�o�l�i�t�i�c�a�l� 

�i�n�t�e�r�e�s�t� �g�r�o�u�p�s�,� �p�r�o�f�e�s�s�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�,� �a�n�d� �a� �b�e�w�i�l�d�e�r�i�n�g� �v�a�r�i�e�t�y� �o�f� �o�t�h�e�r� �v�o�l�u�n�t�a�r�y� 

�a�s�s�o�c�i�a�t�i�o�n�s�.� �B�e�g�i�n�n�i�n�g� �w�i�t�h� �t�o�d�d�l�e�r�s �� �p�l�a�y� �g�r�o�u�p�s� �a�n�d� �c�o�n�t�i�n�u�i�n�g� �o�n� �t�h�r�o�u�g�h� �s�c�h�o�o�l�,� 

�w�o�r�k�,� �a�n�d� �f�i�n�a�l�l�y� �r�e�t�i�r�e�m�e�n�t�,� �m�a�n�y� �A�m�e�r�i�c�a�n�s� �b�e�l�o�n�g� �t�o� �m�u�l�t�i�p�l�e� �f�o�r�m�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�f�o�r� �m�o�s�t� �o�f� �t�h�e�i�r� �l�i�v�e�s�.� �S�t�i�l�l�,� �a�s� �J�a�m�e�s� �Q�.� �W�i�l�s�o�n�,� �M�a�y�e�r� �N�.� �Z�a�l�d�,� �a�n�d� �o�t�h�e�r�s� �h�a�v�e� 

�n�o�t�e�d�,� �t�h�i�s� �p�r�o�p�e�n�s�i�t�y� �f�o�r� �a�s�s�o�c�i�a�t�i�n�g� �w�i�t�h� �v�o�l�u�n�t�a�r�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �h�a�s� �n�o�t� �p�r�o�c�e�e�d�e�d� 

�e�v�e�n�l�y�. �� �B�u�r�s�t�s� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�r�o�l�i�f�e�r�a�t�i�o�n� �f�o�l�l�o�w� �d�e�c�a�d�e�s� �o�f� �r�e�l�a�t�i�v�e� �i�n�a�c�t�i�v�i�t�y� 

�a�n�d� �d�e�c�l�i�n�e�,� �4�s� �w�e�i�l� �a�s� �v�a�r�y�i�n�g� �f�r�o�m� �g�r�o�u�p� �t�o� �g�r�o�u�p�,� �d�e�p�e�n�d�i�n�g� �o�n� �v�a�r�i�a�b�l�e�s� �s�u�c�h� �a�s� 

� � 

�C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�8�5�)�.� 

 �� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �J�a�m�e�s� �Q�.� �W�i�l�s�o�n�,� �P�o�l�i�t�i�c�a�l� �O�r�g�a�n�i�z�a�t�i�o�n�s� �(�N�e�w� �Y�o�r�k�:� �B�a�s�i�c� 
�B�o�o�k�s�,� �I�n�c�.�,� �1�9�7�3�)�;� �M�a�y�e�r� �N�.� �Z�a�l�d�,� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �C�h�a�n�g�e�:� �T�h�e� �P�o�l�i�t�i�c�a�l� �E�c�o�n�o�m�y� �o�f� 
�t�h�e� �Y�M�C�A� �(�C�h�i�c�a�g�o�:� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�h�i�c�a�g�o� �P�r�e�s�s�,� �1�9�7�0�)�.� �I�n�  ��T�h�e� �e�c�o�l�o�g�y� �o�f� 
�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �f�o�u�n�d�i�n�g�.� �A�m�e�r�i�c�a�n� �l�a�b�o�r� �u�n�i�o�n�s�,� �1�8�3�6�-�1�9�8�5�, �� �A�m�e�n�c�a�n� �J�o�u�r�n�a�l� �o�f� 
�S�o�c�i�o�l�o�g�y� �9�2�(�1�9�8�7�)�:�9�1�0�-�4�3�,� �M�i�c�h�a�e�l� �T�.� �H�a�n�n�a�n� �a�n�d� �J�o�h�n� �F�r�e�e�m�a�n� �s�u�g�g�e�s�t� �t�h�a�t� 
 ��J�e�g�i�t�i�m�a�t�i�o�n� �o�f� �a� �f�o�r�m� �i�n�c�r�e�a�s�e�s� �i�t�s� �f�o�u�n�d�i�n�g� �r�a�t�e�. �� �M�o�r�e� �r�e�c�e�n�t�l�y�,� �p�o�l�i�t�i�c�a�l� �s�c�i�e�n�t�i�s�t� 
�R�o�b�e�r�t� �D�.� �P�u�t�n�a�m� �h�a�s� �r�e�p�o�r�t�e�d� �t�h�a�t� �h�i�s� �r�e�s�e�a�r�c�h� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �A�m�e�r�i�c�a�n�s� �a�r�e� �a�g�a�i�n� 
�l�o�s�i�n�g� �i�n�t�e�r�e�s�t� �i�n� �a�f�f�i�l�i�a�t�i�n�g� �w�i�t�h� �v�o�l�u�n�t�a�r�y� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �R�o�b�e�r�t� �D�.� 
�P�u�t�n�a�m�,�  ��T�h�e� �S�t�r�a�n�g�e� �D�i�s�a�p�p�e�a�r�a�n�c�e� �o�f� �C�i�v�i�c� �A�m�e�r�i�c�a�, �� �T�h�e� �A�m�e�r�i�c�a�n� �P�r�o�s�p�e�c�t� �n�o�.� 
�2�4�(�W�i�n�t�e�r� �1�9�9�6� �[�h�t�t�p�:�/�/�e�p�n�.�o�r�g�/�p�r�o�s�p�e�c�t�/�2�4�/�2�4�p�u�t�n�.�h�t�m�l�]�)�.� 
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�s�o�c�i�a�l� �c�l�a�s�s�,� �o�c�c�u�p�a�t�i�o�n�,� �g�e�n�d�e�r�,� �e�t�h�n�i�c�i�t�y�,� �a�n�d� �e�d�u�c�a�t�i�o�n�.� �A�t� �d�i�f�f�e�r�e�n�t� �t�i�m�e�s� �b�l�u�e� 

�c�o�l�l�a�r� �w�o�r�k�e�r�s� �h�a�v�e� �b�e�e�n� �m�o�r�e� �o�r� �l�e�s�s� �l�i�k�e�l�y� �t�o� �j�o�i�n� �v�o�l�u�n�t�a�r�y� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�h�a�n� �t�h�e�i�r� 

�w�h�i�t�e� �c�o�l�l�a�r� �c�o�u�n�t�e�r�p�a�r�t�s�,� �w�o�m�e�n� �m�o�r�e� �o�r� �l�e�s�s� �l�i�k�e�l�y� �t�h�a�n� �m�e�n�. �� 

�T�h�e� �1�8�7�0�s� �a�n�d� �e�a�r�l�y� �1�8�8�0�s� �w�i�t�n�e�s�s�e�d� �t�h�e� �f�o�u�n�d�i�n�g� �o�f� �n�a�t�i�o�n�a�l� �p�r�o�f�e�s�s�i�o�n�a�l� 

�s�o�c�i�e�t�i�e�s� �s�u�c�h� �a�s� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �M�e�c�h�a�n�i�c�a�l� �E�n�g�i�n�e�e�r�s� �a�n�d� �t�h�e� �A�m�e�r�i�c�a�n� 

�B�a�r� �A�s�s�o�c�i�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �r�e�s�u�r�g�e�n�c�e� �o�f� �t�h�e� �l�a�b�o�r� �m�o�v�e�m�e�n�t� �i�n� �t�h�e� �f�o�r�m� �o�f� �t�h�e� 

�K�n�i�g�h�t�s� �o�f� �L�a�b�o�r� �a�n�d� �t�h�e� �t�e�m�p�e�r�a�n�c�e� �m�o�v�e�m�e�n�t� �i�n� �t�h�e� �f�o�r�m� �o�f� �t�h�e� �W�o�m�e�n�'�s� �C�h�n�s�t�i�a�n� 

�T�e�m�p�e�r�a�n�c�e� �U�n�i�o�n�.� �W�h�i�l�e� �t�h�o�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �s�t�a�k�e�d� �c�l�a�i�m�s� �t�o� �n�a�t�i�o�n�a�l� �m�e�m�b�e�r�s�h�i�p�,� 

�l�o�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�l�s�o� �p�r�o�l�i�f�e�r�a�t�e�d�.� �R�o�b�e�r�t� �H�.� �W�i�e�b�e� �d�e�s�c�r�i�b�e�s� �t�h�e� �p�e�o�p�l�e� �o�f� �t�h�e� 

�G�i�l�d�e�d� �A�g�e� �a�s� �b�e�i�n�g� �"�l�i�k�e� �s�o� �m�a�n�y� �f�r�e�e� �f�l�o�a�t�i�n�g� �p�a�r�t�i�c�l�e�s�,� �g�r�o�u�p�s� �o�f� �w�o�r�r�i�e�d� �c�i�t�i�z�e�n�s� 

�t�o�s�s�e�d� �a�b�o�u�t�,� �a�t�t�a�c�h�e�d� �t�h�e�m�s�e�l�v�e�s� �t�o� �a� �c�a�u�s�e�,� �t�h�e�n� �s�c�a�t�t�e�r�e�d� �a�g�a�i�n�.�"�*�'� �E�n�g�i�n�e�e�r�s�,� 

�d�o�c�t�o�r�s�,� �l�a�w�y�e�r�s�,� �a�n�d� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �w�e�r�e� �n�o�t� �i�m�m�u�n�e� �t�o� �t�h�e� �u�r�g�e� �t�o� �o�r�g�a�n�i�z�e�.� 

�W�h�i�l�e� �f�a�r�m�e�r�s� �f�o�r�m�e�d� �l�o�c�a�l� �c�h�a�p�t�e�r�s� �o�f� �t�h�e� �F�a�r�m�e�r�s� �A�l�l�i�a�n�c�e� �o�r� �t�h�e� �G�r�a�n�g�e� �a�n�d� 

�c�h�u�r�c�h� �w�o�m�e�n� �f�l�o�c�k�e�d� �t�o� �t�h�e� �W�C�T�U�,� �e�n�g�i�n�e�e�r�s� �b�e�g�a�n� �o�r�g�a�n�i�z�i�n�g� �c�l�u�b�s� �w�h�e�r�e� �t�h�e�y�,� 

�t�o�o�,� �c�o�u�l�d� �m�e�e�t� �t�o� �f�u�r�t�h�e�r� �c�a�u�s�e�s� �o�r� �p�u�r�s�u�e� �i�s�s�u�c�s� �o�f� �m�u�t�u�a�l� �i�n�t�e�r�c�s�t�.� �I�n� �1�8�7�0�,� �a�s� �f�e�w� 

�a�s� �f�o�u�r� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �e�x�i�s�t�e�d�:� �t�h�e� �B�o�s�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �t�h�e� �C�i�v�i�l� 

� � 

�®�°� �S�e�e� �M�a�r�k� �C�.� �C�a�m�e�s�,� �R�i�t�u�a�l� �a�n�d� �M� �i�n� �V�i�c�t�o�r�i� �e�r�i�c�a� �(�N�e�w� 
�H�a�v�e�n�,� �C�T�:� �Y�a�l�e� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� �1�9�8�9�)� �f�o�r� �a�n� �e�x�t�e�n�s�i�v�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �p�o�p�u�l�a�r�i�t�y� 
�o�f� �o�n�e� �p�a�r�t�i�c�u�l�a�r� �t�y�p�e� �o�f� �v�o�l�u�n�t�a�r�y� �o�r�g�a�n�i�z�a�t�i�o�n� �o�r� �A�m�i�t�a�i� �E�t�z�i�o�n�i�,� �e�d�i�t�o�r�,� �A� 

�a�n�z�a�t�i�o�n�s� �(�N�e�w� �Y�o�r�k�:� �H�o�l�t�,� �R�i�n�e�h�a�r�t� �a�n�d� 
�W�i�n�s�t�o�n�.� �I�n�c�.�,� �1�9�6�9� �[�1�9�6�1�]�}�)� �f�o�r� �a� �m�o�r�e� �g�e�n�e�r�a�l� �d�i�s�c�u�s�s�i�o�n� �o�f� �f�o�r�m�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

� � 

�8�)� �W�i�e�b�e�,� �6�6�.� 

�6�1



�E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� �N�o�r�t�h�w�e�s�t�,� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �S�t�.� �L�o�u�i�s�,� �a�n�d� �t�h�e� �R�e�n�s�s�e�l�a�e�r� 

�S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�.� �L�o�c�a�l� �c�l�u�b�s�,� �s�u�c�h� �a�s� �t�h�e� �B�r�o�o�k�l�y�n� �W�a�-�c�a�-�m�a�-�h�a�-�g�a� �C�l�u�b�,� 

�m�a�y� �h�a�v�e� �b�e�e�n� �f�o�u�n�d�e�d� �e�a�r�l�i�e�r� �o�r� �f�l�o�u�r�i�s�h�e�d� �e�l�s�e�w�h�e�r�e�,� �b�u�t� �l�e�f�t� �f�e�w� �r�e�c�o�r�d�s� �o�f� �t�h�e�i�r� 

�e�x�i�s�t�e�n�c�e�. �� �T�h�e� �M�a�r�c�h� �1�5�,� �1�8�7�0� �i�s�s�u�e� �o�f� �T�h�e� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �M�i�n�i�n�g� �J�o�u�r�n�a�l� �n�o�t�e�d� 

�t�h�a�t�,� �"�I�t� �s�e�e�m�s� �t�o� �b�e� �a� �d�i�f�f�i�c�u�l�t� �m�a�t�t�e�r� �t�o� �m�a�i�n�t�a�i�n� �i�n� �t�h�i�s� �c�o�u�n�t�r�y� �a�c�t�i�v�e� �a�n�d� �m�u�t�u�a�l�l�y� 

�p�r�o�f�i�t�a�b�l�e� �a�s�s�o�c�i�a�t�i�o�n�s� �o�f� �c�i�v�i�l�,� �m�i�n�i�n�g�,� �o�r� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�s�.� �T�h�e�y� �l�a�n�g�u�i�s�h�,� �o�r� 

�d�i�e�,� �o�r� �r�u�n� �i�n�t�o� �t�h�e� �h�a�n�d�s� �o�f� �a� �f�e�w� �m�e�n�,� �w�h�o�,� �.� �.� �.� �c�a�r�r�y� �t�h�e� �b�u�r�d�e�n� �o�f� �t�h�e� �w�h�o�l�e�.�"�®� 

�E�v�e�n� �t�h�e� �t�w�o� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�  �� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�s� �a�n�d� �t�h�e� 

�A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �-�-� �w�e�r�e� �s�t�i�l�l� �s�m�a�l�l� �a�n�d� �s�t�r�u�g�g�l�i�n�g�,� �s�c�a�r�c�e�l�y� 

�d�e�s�e�r�v�i�n�g� �t�h�e�i�r� �s�e�l�f�-�d�e�s�i�g�n�a�t�i�o�n� �a�s� �n�a�t�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �I�n� �t�h�e� �e�a�r�l�y� �y�e�a�r�s� �o�f� 

�R�e�c�o�n�s�t�r�u�c�t�i�o�n�,� �t�h�e� �A�S�C�E� �w�a�s�,� �i�n� �f�a�c�t� �i�f� �n�o�t� �i�n� �n�a�m�e�,� �e�s�s�e�n�t�i�a�l�l�y� �a� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� 

�c�l�u�b� �w�i�t�h�i�n� �N�e�w� �Y�o�r�k� �C�i�t�y�.� 

�W�i�t�h�i�n� �t�w�e�n�t�y� �y�e�a�r�s� �t�h�e� �n�u�m�b�e�r� �o�f� �r�e�a�d�i�l�y� �d�o�c�u�m�e�n�t�e�d� �l�o�c�a�l� �c�l�u�b�s� �h�a�d� 

�s�w�o�l�l�e�n� �t�o� �o�v�e�r� �f�i�f�t�y�,� �w�i�t�h� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �r�e�p�o�r�t�i�n�g� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �n�e�w� �c�l�u�b�s� �o�n� 

�a�l�m�o�s�t� �a� �w�e�e�k�l�y� �b�a�s�i�s�,� �a�n�d� �n�a�t�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� �h�a�d� �g�r�o�w�n� �d�r�a�m�a�t�i�c�a�l�l�y� �i�n� �s�i�z�e� �a�n�d� 

�i�n�f�l�u�e�n�c�e� �a�s� �w�e�l�l� �a�s� �i�n�c�r�e�a�s�e�d� �i�n� �n�u�m�b�e�r�.� �T�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �E�l�e�c�t�r�i�c�a�l� 

�E�n�g�i�n�e�e�r�s�,� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �M�e�c�h�a�n�i�c�a�l� �E�n�g�i�n�e�e�r�s�,� �t�h�e� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� 

� � 

�*�?� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�n�o�n�y�m�o�u�s�,�  ��T�h�e� �O�l�d�e�s�t� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �i�n� �t�h�e� �U�n�i�t�e�d� 
�S�t�a�t�e�s�, �� �E�n�y�i�n�e�e�r�n�n�g�y� �N�e�w�s� �a�n�d� �A�m�e�n�c�a�n� �R�a�i�l�w�a�y� �J�o�u�m�a�l� �M�a�r�c�h� �2�1�,� �1�8�9�5�:�1�8�4�.� 

�8�3� �A�n�o�n�y�m�o�u�s�,� �"�A�s�s�o�c�i�a�t�i�o�n�s� �o�f� �E�n�g�i�n�e�e�r�s�, �� �T�h�e� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �M�i�n�i�n�g� 
�J�o�u�r�n�a�l� �M�a�r�c�h� �1�5�,� �1�8�7�0�.� 

�6�2



�o�f� �I�r�r�i�g�a�t�i�o�n� �E�n�g�i�n�e�e�r�s�,� �a�n�d� �o�t�h�e�r� �g�r�o�u�p�s� �c�l�a�i�m�i�n�g� �a� �n�a�t�i�o�n�a�l� �m�e�m�b�e�r�s�h�i�p� �a�p�p�e�a�r�e�d�.� 

�F�r�o�m� �s�c�a�r�c�e�l�y� �a� �d�o�z�e�n� �a�c�t�i�v�e� �m�e�m�b�e�r�s� �i�n� �t�h�e� �1�8�6�0�s� �t�h�e� �A�S�C�E� �g�r�e�w� �t�o� �o�v�e�r� �a� 

�t�h�o�u�s�a�n�d� �m�e�m�b�e�r�s� �b�y� �t�h�e� �1�8�9�0�s�.� �A�s� �F�i�g�u�r�e� �1� �i�l�l�u�s�t�r�a�t�e�s�,� �t�h�e� �p�e�r�i�o�d� �f�r�o�m� �1�8�8�5� �t�o� 

� � 

� � 

� � 

� � 

� � � � 
�1�8�4�8� �1�8�5�6� �1�8�6�4� �1�8�7�2� �1�8�8�0� �1�8�8�8� �1�8�9�6�1�9�0�2� 

�F�i�g�u�r�e� �1�G�r�o�w�t�h� �o�f� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�,� �1�8�4�8�-� 

�1�9�0�2� 

�1�8�9�6� �w�i�t�n�e�s�s�e�d� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� �n�u�m�e�r�o�u�s� �n�e�w� �e�n�g�i�n�e�e�r�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�T�h�e� �n�e�w�l�y� �f�o�r�m�e�d� �l�o�c�a�l� �c�l�u�b�s� �a�n�d� �a�s�s�o�c�i�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� �s�m�a�l�l� �t�o� �l�a�r�g�e�,� 

�f�r�o�m� �h�i�g�h�l�y� �i�n�f�o�r�m�a�l� �t�o� �t�i�g�h�t�l�y� �s�t�r�u�c�t�u�r�e�d�,� �w�i�t�h� �v�a�r�y�i�n�g� �s�c�h�e�d�u�l�e�s� �o�f� �m�e�e�t�i�n�g�s�.� �I�n� 

�1�8�8�4�,� �f�o�r� �e�x�a�m�p�l�e�,� �a� �s�a�n�i�t�a�r�y� �e�n�g�i�n�e�e�r� �r�e�s�i�d�i�n�g� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y�,� �C�h�a�r�l�e�s� �F�.� �W�i�n�g�a�t�e�,� 

�o�r�g�a�n�i�z�e�d� �w�h�a�t� �b�e�c�a�m�e� �k�n�o�w�n� �a�s� �t�h�e� �T�w�i�l�i�g�h�t� �C�l�u�b�.� �T�h�e�r�e� �w�e�r�e� �n�o� �d�u�e�s�,� �n�o� �w�r�i�t�t�e�n� 

�6�3



�r�u�l�e�s� �o�r� �b�y�-�l�a�w�s�,� �n�o� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �m�e�m�b�e�r�s�h�i�p� �b�e�y�o�n�d� �t�h�e� �v�a�g�u�e� �w�i�s�h� �t�h�a�t� �a� 

�p�a�r�t�i�c�i�p�a�n�t� �b�e� �a�  ��c�l�u�b�b�a�b�l�e� �f�e�l�l�o�w�. � �� �T�h�e� �g�r�o�u�p� �m�e�t� �o�n�e� �e�v�e�n�i�n�g� �a� �w�e�e�k� �a�t� �a� �g�o�o�d� 

�r�e�s�t�a�u�r�a�n�t� �t�o� �d�i�s�c�u�s�s� �a� �c�u�r�r�e�n�t� �t�o�p�i�c� �i�n� �s�c�i�e�n�c�e� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �o�v�e�r� �d�i�n�n�e�r�.� �T�h�e� 

�e�v�e�n�i�n�g ��s� �t�o�p�i�c� �a�n�d� �a� �c�h�a�i�r�p�e�r�s�o�n� �t�o� �g�u�i�d�e� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �w�e�r�e� �d�e�s�i�g�n�a�t�e�d� �i�n� �a�d�v�a�n�c�e� 

�a�n�d� �d�i�n�e�r�s� �p�a�i�d� �f�o�r� �t�h�e�i�r� �o�w�n� �m�e�a�l�s�,� �b�u�t� �b�e�y�o�n�d� �t�h�a�t� �l�o�o�s�e� �s�t�r�u�c�t�u�r�e� �f�e�w� �r�u�l�e�s� �a�p�p�l�i�e�d�.� 

�A�t� �t�h�e� �o�t�h�e�r� �e�x�t�r�e�m�e� �w�e�r�e� �g�r�o�u�p�s�,� �s�u�c�h� �a�s� �t�h�e� �D�e�n�v�e�r� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�n�e�r�s�,� �t�h�a�t� 

�p�r�o�p�o�s�e�d� �a� �f�o�r�m�a�l� �c�o�n�s�t�i�t�u�t�i�o�n� �a�n�d� �s�t�r�i�c�t� �g�r�a�d�e�s� �o�f� �m�e�m�b�e�r�s�h�i�p� �a�l�m�o�s�t� �b�e�f�o�r�e� �i�s�s�u�i�n�g� 

�a� �c�a�l�l� �f�o�r� �m�e�m�b�e�r�s�.� �T�h�e� �e�d�i�t�o�r�s� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �o�c�c�a�s�i�o�n�a�l�l�y� �w�a�r�m�e�d� �n�a�s�c�e�n�t� 

�c�l�u�b�s� �a�n�d� �s�o�c�i�e�t�i�e�s� �t�o�  ��g�o� �s�l�o�w� �o�n� �t�h�e� �s�u�b�j�e�c�t� �o�f� �C�o�n�s�t�i�t�u�t�i�o�n�s� �a�n�d� �B�y�-�l�a�w�s�, � � �� �a�s� �t�h�e�y� 

�h�a�d� �a�p�p�a�r�e�n�t�l�y� �s�e�e�n� �m�a�n�y� �e�m�b�r�y�o�n�i�c� �l�o�c�a�l� �c�l�u�b�s� �b�e�c�o�m�e� �s�o� �b�o�g�g�e�d� �d�o�w�n� �i�n� �t�h�e� 

�m�i�n�u�t�i�a�e� �o�f� �a� �c�o�n�s�t�i�t�u�t�i�o�n� �t�h�a�t� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �p�r�o�v�e�d� �s�t�i�l�l�-�b�o�r�n�.� 

�T�h�e� �f�o�u�n�d�e�r�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �a�n�d� �a�s�s�o�c�i�a�t�i�o�n�s� �h�a�d� �t�w�o� �g�e�n�e�r�a�l� �m�o�d�e�l�s� �t�o� 

�s�e�i�e�c�t� �f�r�o�m� �w�h�e�n� �o�r�g�a�n�i�z�i�n�g� �l�u�c�a�l� �g�r�o�u�p�s�,� �t�h�e� �i�n�c�l�u�s�i�v�e� �m�o�d�e�l� �s�i�m�i�l�a�r� �t�o� �t�h�a�t� �o�f� �t�h�e� 

�A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�s� �o�r� �t�h�e� �e�x�c�l�u�s�i�v�e� �e�x�a�m�p�l�e� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� 

�S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�.� �T�a�b�l�e� �1� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�a�g�e� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �s�i�x� �g�e�n�e�r�a�l� 

�t�y�p�e�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �a�n�d� �s�o�c�i�e�t�i�e�s� �t�h�a�t� �a�p�p�e�a�r�e�d� �b�e�t�w�e�e�n� �t�h�e� �C�i�v�i�l� �W�a�r� �a�n�d� 

�1�9�1�0�.� 

�T�h�e� �A�S�C�E� �h�a�d� �f�r�o�m� �i�t�s� �i�n�c�e�p�t�i�o�n� �v�i�e�w�e�d� �i�t�s�e�l�f� �a�s� �b�e�i�n�g� �v�e�r�y� �m�u�c�h� �r�e�s�p�o�n�s�i�b�l�e� 

�f�o�r� �s�e�t�t�i�n�g� �s�t�a�n�d�a�r�d�s� �f�o�r� �e�n�g�i�n�e�e�r�i�n�g� �p�r�a�c�t�i�c�e�.� �T�h�e� �A�S�C�E� �C�o�n�s�t�i�t�u�t�i�o�n� �s�t�r�i�c�t�l�y� �d�e�f�i�n�e�d� 

� � 

�*�*� �A�n�o�n�y�m�o�u�s�,�  ��S�u�r�v�e�y�o�r�s� �a�s�s�o�c�i�a�t�i�o�n�s�, �� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �a�n�d� �A�m�e�r�i�c�a�n� 
�C�o�n�t�r�a�c�t� �J�o�u�r�n�a�l� �J�u�n�e� �1�4�,� �1�8�8�4�:� �3�0�0�.� 

�*�°� �T�h�i�d�.



�t�h�e� �c�r�i�t�e�r�i�a� �f�o�r� �f�u�l�l� �m�e�m�b�e�r�s�h�i�p�.� �L�a�y�t�o�n�,� �M�e�i�k�s�i�n�s�,� �a�n�d� �o�t�h�e�r�s� �h�a�v�e� �c�r�i�t�i�c�i�z�e�d� �t�h�e� 

�A�S�C�E� �f�o�r� �e�l�i�t�i�s�t� �t�e�n�d�e�n�c�i�e�s�,� �b�u�t� �t�h�a�t� �i�s� �e�x�a�c�t�l�y� �w�h�a�t� �m�a�n�y� �o�f� �t�h�e� �A�S�C�E� �m�e�m�b�e�r�s� 

�s�t�r�i�v�e�d� �f�o�r�.� �I�n� �N�o�v�e�m�b�e�r� �1�8�7�5�,� �a�t� �a� �t�i�m�e� �w�h�e�n� �t�h�e� �A�S�C�E� �m�e�m�b�e�r�s�h�i�p� �r�o�l�i�s� �w�e�r�e� �s�t�i�l�l� 

�T�a�b�l�i�c� �1�.�-�-� �T�y�p�c�s� �o�f� �E�n�g�i�n�c�c�r�i�n�g� �C�l�u�b�s� 

� � � 

� � 

�E�x�c�l�u�s�i�v�e� 

� � 

� � � 
�I�n�c�l�u�s�i�v�e� 

� � 

� � 

�N�a�t�i�o�n�a�l� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� 
�o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�s� 

�S�t�a�t�e� �M�i�c�h�i�g�a�n� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �M�o�n�t�a�n�a� �S�o�c�i�e�t�y� �o�f� 
�S�u�r�v�e�y�o�r�s� �&� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� 

� � 

�S�p�e�c�i�a�l� �I�n�t�e�r�e�s�t� �L�a�k�e� �S�u�p�e�r�i�o�r� 

� � 

� � 

� � � � � � 
�M�i�n�i�n�g� �I�n�s�t�i�t�u�t�e� 

�L�o�c�a�l� �E�n�g�i�n�e�e�r�i�n�g� �S�t�.� �P�a�u�l� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� 
�E�n�g�i�n�e�e�r�s� 

�L�o�c�a�l� �T�e�c�h�n�i�c�a�l� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �o�t� 
�S�o�c�i�e�t�y� �M�i�l�w�a�u�k�e�e� 

�E�t�h�n�i�c� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� � � �v�o�n� �N�e�w� �Y�o�r�k� � � 
� � 

�f�a�i�r�l�y� �s�m�a�l�l� �a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �f�a�c�e�d� �c�o�m�p�e�t�i�t�i�o�n� �f�o�r� �t�e�n�t�i�a�l� �m�e�m�b�e�r�s� �f�r�o�m� 

�r�a�p�i�d�l�y� �g�r�o�w�i�n�g� �r�e�g�i�o�n�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s�,� �s�u�c�h� �a�s� �t�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� 

�N�o�r�t�h�w�e�s�t� �a�n�d� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �P�h�i�l�a�d�e�l�p�h�i�a�,� �t�h�e� �C�o�m�m�i�t�t�e�e� �o�n� �S�o�c�i�e�t�y� �P�o�l�i�c�y� 

�d�e�c�l�a�r�e�d�:� 

�T�h�e�r�e� �i�s� �t�h�e� �o�b�j�e�c�t�i�v�e� �m�e�t�h�o�d�,� �o�r� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �t�h�e� �S�o�c�i�c�t�y� �u�p�o�n� 
�t�h�e� �p�u�b�l�i�c�.� �A�s� �t�h�e� �S�o�c�i�e�t�y� �b�e�c�o�m�e�s� �m�o�r�e� �a�n�d� �m�o�r�e� �k�n�o�w�n� �f�o�r� �t�h�e� �h�i�g�h� 
�p�r�o�f�e�s�s�i�o�n�a�l� �s�t�a�n�d�i�n�g� �o�f� �i�t�s� �m�e�m�b�e�r�s�,� �f�o�r� �t�h�e� �e�x�t�e�n�t� �a�n�d� �v�a�l�u�e� �o�f� �t�h�e�i�r� �w�o�r�k�s�,� 
�a�n�d� �f�o�r� �t�h�e� �e�x�c�e�l�l�e�n�c�e� �o�f� �t�h�e�i�r� �t�e�c�h�n�i�c�a�l� �p�a�p�e�r�s� �a�n�d� �d�i�s�c�u�s�s�i�o�n�s�,� �o�t�h�e�r� 
�e�n�g�i�n�e�e�r�s� �w�i�l�l� �b�e� �m�o�r�e� �a�n�x�i�o�u�s� �t�o� �j�o�i�n� �i�t�;� �r�a�i�s�i�n�g� �i�t�s� �s�t�a�n�d�a�r�d� �o�f� �q�u�a�l�i�f�i�c�a�t�i�o�n� 
�f�o�r� �m�e�m�b�e�r�s�h�i�p� �w�i�l�l� �b�e�c�o�m�e� �e�a�s�i�e�r�,� �t�h�e� �p�u�b�l�i�c� �w�i�l�l� �b�e� �m�o�r�e� �d�e�s�i�r�o�u�s� �o�f� 
�i�n�t�r�u�s�t�i�n�g� �[�s�i�c�]� �w�o�r�k�s� �t�o� �i�t�s� �m�e�m�b�e�r�s�,� �a�n�d� �i�t� �w�i�l�l� �g�i�v�e� �c�h�a�r�a�c�t�e�r� �t�o� �t�h�o�s�e� �w�h�o� 

�6�5



�b�e�l�o�n�g� �t�o� �i�t�,� �a�n�d� �c�r�e�d�i�t� �t�o� �t�h�o�s�e� �w�h�o� �c�o�n�t�r�i�b�u�t�e� �t�o� �i�t�s� �p�h�y�s�i�c�a�l� �r�e�s�o�u�r�c�e�s�,� �.�.� �.� 
�T�h�e� �r�e�f�l�e�x� �a�c�t�i�o�n� �o�f� �t�h�e�s�e� �e�x�t�e�r�n�a�l� �i�n�f�l�u�e�n�c�e�s� �w�i�l�l� �b�e� �o�f� �p�e�r�s�o�n�a�l� �a�d�v�a�n�t�a�g�e� �t�o� 
�t�h�e� �m�e�m�b�e�r�s�,� �a�n�d� �b�o�t�h� �t�h�e� �S�o�c�i�e�t�y� �a�n�d� �t�h�e� �p�u�b�l�i�c� �w�i�l�l� �b�e� �b�e�n�e�f�i�t�e�d�. �� 

�E�v�e�n� �w�h�e�n� �t�h�e� �A�S�C�E� �w�a�s� �v�e�r�y� �c�l�e�a�r�l�y� �n�o� �l�o�n�g�e�r� �t�h�e� �o�n�l�y� �p�r�o�f�e�s�s�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� 

�a�v�a�i�l�a�b�l�e� �f�o�r� �w�o�r�k�i�n�g� �e�n�g�i�n�e�e�r�s� �t�o� �c�h�o�o�s�e� �t�o� �j�o�i�n�,� �t�h�e� �m�e�m�b�e�r�s�h�i�p� �r�e�s�i�s�t�e�d� �l�o�o�s�e�n�i�n�g� 

�t�h�e� �m�e�m�b�e�r�s�h�i�p� �c�r�i�t�e�r�i�a�.� �A�s� �l�a�t�e� �a�s� �1�9�0�5�,� �f�o�r� �e�x�a�m�p�l�e�,� �d�i�s�c�u�s�s�i�o�n�s� �a�t� �t�h�e� �a�n�n�u�a�l� 

�m�e�e�t�i�n�g� �r�e�v�o�l�v�e�d� �-�-� �a�s� �t�h�e�y� �h�a�d� �f�o�r� �t�h�e� �p�r�e�v�i�o�u�s� �t�w�e�n�t�y� �y�e�a�r�s� �a�n�d� �w�o�u�l�d� �c�o�n�t�i�n�u�e� �t�o� 

�f�o�r� �t�h�e� �n�e�x�t� �t�w�e�n�t�y� �-�-� �a�r�o�u�n�d� �t�h�e� �i�s�s�u�e� �o�f� �a�m�e�n�d�i�n�g� �t�h�e� �C�o�n�s�t�i�t�u�t�i�o�n� �t�o� �a�l�l�o�w� �l�e�s�s� 

�q�u�a�l�i�f�i�e�d� �e�n�g�i�n�e�e�r�s� �a�n�d� �o�t�h�e�r� �i�n�t�e�r�e�s�t�e�d� �p�e�r�s�o�n�s� �t�o� �j�o�i�n�.� �W�h�i�l�e� �o�n�e� �g�r�o�u�p� �o�f� �m�e�m�b�e�r�s� 

�p�u�s�h�e�d� �f�o�r� �e�x�p�a�n�d�i�n�g� �t�h�e� �b�o�u�n�d�a�r�i�e�s� �o�f� �t�h�e� �s�o�c�i�e�t�y� �a�n�d� �i�n�c�r�e�a�s�i�n�g� �i�t�s� �m�e�m�b�e�r�s�h�i�p� 

�r�o�l�i�s�,� �a�n�o�t�h�e�r� �g�r�o�u�p� �a�d�v�o�c�a�t�e�d� �t�h�e� �o�p�p�o�s�i�t�e� �p�o�s�i�t�i�o�n�,� �R�a�t�h�e�r� �t�h�a�n� �a�l�l�o�w�i�n�g� �m�o�r�e� 

�p�e�r�s�o�n�s� �t�o� �j�o�m�,� �m�e�m�b�e�r�s� �s�u�c�h� �a�s� �B�.� �R�.� �G�r�e�e�n� �b�e�l�i�e�v�e�d� �t�h�e� �c�r�i�t�e�r�i�a� �n�e�e�d�e�d� �t�o� �b�e� �m�a�d�e� 

�m�o�r�e� �r�e�s�t�r�i�c�t�i�v�e�,� �n�o�t� �l�e�s�s�.� 

�G�r�e�e�n� �a�r�g�u�e�d� �t�h�a�l� �"�M�e�m�b�e�r�s�h�i�p� �i�n� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� 

�s�h�o�u�l�d� �b�e� �a�b�o�v�e� �a�l�l� �t�h�i�n�g�s�,� �a� �c�r�e�d�e�n�t�i�a�l� �o�f� �s�t�a�n�d�i�n�g� �a�s� �a�n� �e�n�g�i�n�e�e�r�.� �.�.�"�* �� �I�n�a� �t�i�m�e� 

�w�h�e�n� �s�t�a�t�e� �l�e�g�i�s�l�a�t�u�r�e�s� �v�i�e�w�e�d� �l�i�c�e�n�s�i�n�g� �e�n�g�i�n�e�e�r�s� �a�s� �a� �p�o�s�s�i�b�l�e� �c�h�e�c�k� �o�n� �s�h�o�d�d�y� 

�e�n�g�i�n�e�e�r�i�n�g� �p�r�a�c�t�i�c�e�s�,� �a� �l�e�g�i�s�l�a�t�i�v�e� �m�o�v�e� �t�h�e� �A�S�C�E� �s�t�r�e�n�u�o�u�s�l�y� �r�e�s�i�s�t�e�d�,� �m�a�n�y� 

�m�e�m�b�e�r�s� �a�r�g�u�e�d� �A�S�C�E� �m�e�m�b�e�r�s�h�i�p� �i�t�s�e�l�f� �s�e�r�v�e�d� �a�s� �c�e�r�t�i�f�i�c�a�t�i�o�n� �o�f� �c�o�m�p�e�t�e�n�c�e�.� �A�t� 

�t�h�e� �1�9�0�6� �a�n�n�u�a�l� �m�e�e�t�i�n�g�,� �d�u�r�i�n�g� �t�h�e� �d�e�b�a�t�e� �o�v�e�r� �p�r�o�p�o�s�e�d� �a�m�e�n�d�m�e�n�t�s� �t�o� �t�h�e� �s�o�c�i�e�t�y�'�s� 

� � 

�*� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �1�(�1�8�7�5�)�:�3�1�7�-�3�1�8�.� �S�e�e� �a�l�s�o� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� 
�A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �3�2�(�1�9�0�6�)�:�2�1�1� �p�a�s�s�i�m�.� �C�f�.� �H�e�n�r�y� �H�a�n�s�m�a�n�n�,� �"�A� 
�t�h�e�o�r�y� �o�f� �s�t�a�t�u�s� �o�r�g�a�n�i�z�a�t�i�o�n�s�,�"� �J�o�u�r�n�a�l� �o�f� �L�a�w�,� �E�c�o�n�o�m�i�c�s�,� �a�n�d� �O�r�g�a�n�i�z�a�t�i�o�n� 
�2�(�1�9�8�6�)�:�1�1�9�-�3�0�;� �o�r� �J�a�m�e�s� �Q�.� �W�i�l�s�o�n�,� �4�1�.� 

�* �� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �X�X�X�I� �(�1�9�0�5�)�:�2�9�1�.� 

�6�6



�c�o�n�s�t�i�t�u�t�i�o�n�,� �o�n�e� �m�e�m�b�e�r� �n�o�t�e�d� �t�h�a�t� �"�O�n� �a�c�c�o�u�n�t� �o�f� �t�h�e�s�e� �w�o�r�d�s� �w�h�i�c�h� �r�e�q�u�i�r�e� �t�h�a�t� �a� 

�m�a�n� �s�h�o�u�l�d� �b�e� �c�o�m�p�e�t�e�n�t� �t�o� �p�r�a�c�t�i�c�e� �e�n�g�i�n�e�e�r�i�n�g�,� �t�h�e� �C�h�i�e�f� �o�f� �E�n�g�i�n�e�e�r�s� �o�f� �o�u�r� 

�D�e�p�a�r�t�m�e�n�t� �h�a�s� �m�a�d�e� �a� �n�i�l�e� �t�h�a�t� �a� �a�a�n� �c�a�n�n�o�t� �b�e� �e�m�p�l�o�y�e�d� �a�s� �C�i�v�i�l� �E�n�g�i�n�e�e�r� �u�n�l�e�s�s� 

�h�e� �i�s� �e�l�i�g�i�b�l�e� �t�o� �m�e�m�b�e�r�s�h�i�p� �i�n� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�.�"�*� �F�r�a�n�k� 

�E�l�}�j�o�t�t� �h�a�s� �n�o�t�e�d� �t�h�a�t� �a�t� �t�h�e� �t�u�r�n� �o�f� �t�h�e� �c�e�n�t�u�r�y� �m�a�n�y� �s�o�-�c�a�l�l�e�d� �e�n�g�i�n�e�e�r�s� �w�e�r�e� �m�e�n� 

�w�h�o� �h�a�d� �w�o�r�k�e�d� �b�r�i�e�f�l�y� �i�n� �s�o�m�e� �s�u�b�o�r�d�i�n�a�t�e� �c�a�p�a�c�i�t�y� �a�n�d� �t�h�e�n� �f�e�l�t� �f�r�e�e� �t�o� �s�o�l�i�c�i�t� �w�o�r�k� 

�o�n� �t�h�e�i�r� �o�w�n�.� �I�t� �i�s� �n�o�t� �s�u�r�p�r�i�s�i�n�g� �q�u�e�s�t�i�o�n�s� �r�e�g�a�r�d�i�n�g� �C�o�m�p�e�t�e�n�c�e� �w�e�r�e� 

�c�o�m�m�o�n�p�l�a�c�e�. �� 

�M�a�n�y� �o�b�s�e�r�v�e�r�s� �c�o�n�s�i�d�e�r�e�d� �t�h�e� �A�S�C�E� �t�o� �b�e� �t�h�e� �m�o�s�t� �d�i�f�f�i�c�u�l�t� �s�o�c�i�e�t�y� �t�o� �j�o�i�n�.� 

�T�h�e� �s�e�c�o�n�d� �o�l�d�e�s�t� �c�o�n�t�i�n�u�o�u�s�l�y� �f�u�n�c�t�i�o�n�i�n�g� �p�r�o�f�e�s�s�i�o�n�a�l� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�y� �i�n� �t�h�e� 

�c�o�u�n�t�r�y�,� �t�h�e� �A�S�C�E� �c�o�n�s�i�s�t�e�n�t�l�y� �m�a�i�n�t�a�i�n�e�d� �m�g�o�r�o�u�s� �m�e�m�b�e�r�s�h�i�p� �c�r�i�t�e�r�i�a�.� �T�h�e� �s�o�c�i�e�t�y� 

�h�a�d� �s�e�v�e�r�a�l� �d�i�f�f�e�r�e�n�t� �g�r�a�d�e�s� �o�f� �m�e�m�b�e�r�s�h�i�p�:� �J�u�m�o�r�,� �A�s�s�o�c�i�a�t�e�,� �A�s�s�o�c�i�a�t�e� �M�e�m�b�e�r�,� 

�M�e�i�n�b�e�r�,� �a�n�d� �F�e�l�l�o�w�.� �E�v�e�n� �t�h�e� �l�e�a�s�t� �n�g�o�r�o�u�s� �c�a�t�e�g�o�r�y�,� �J�u�n�i�o�r�,� �r�e�q�u�i�r�e�d� �t�w�o� �y�e�a�r�s� �o�f� 

�e�n�g�i�n�e�e�r�i�n�g� �e�x�p�e�r�i�e�n�c�e�,� �a�l�t�h�o�u�g�h� �b�y� �1�9�0�5� �t�h�e� �S�o�c�i�e�t�y� �h�a�d� �-�-� �a�f�t�e�r� �a� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� 

�r�a�n�c�o�r�o�u�s� �d�e�b�a�t�e� �-�-� �a�g�r�e�e�d� �t�o� �s�u�b�s�t�i�t�u�t�e� �a� �d�e�g�r�e�e� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �f�r�o�m� �a� �r�e�p�u�t�a�b�l�e� 

�s�c�h�o�o�l� �f�o�r� �t�h�e� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� �F�u�l�l� �m�e�m�b�e�r�s�h�i�p� �r�e�q�u�i�r�e�d� �t�h�a�t� �t�h�e� �p�r�o�s�p�e�c�t�i�v�e� 

�m�e�m�b�e�r� �b�e� �o�f� �r�e�c�o�g�m�z�e�d� �s�t�a�n�d�i�n�g� �m�n� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�f�e�s�s�i�o�n�,� �a� �r�e�q�u�i�r�e�m�e�n�t� 

�g�e�n�e�r�a�l�l�y� �i�n�t�e�r�p�r�e�t�e�d� �t�o� �m�e�a�n� �t�h�a�t� �t�h�e� �a�p�p�l�i�c�a�n�t� �b�e� �a�b�l�e� �t�o� �p�r�o�v�e� �h�e� �h�a�d� �s�u�p�e�r�v�i�s�e�d� �a� 

�m�a�j�o�r� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t�.� �I�n� �a�d�d�i�t�i�o�n�,� �w�h�e�r�e� �o�t�h�e�r� �s�u�c�i�e�l�i�e�s� �r�e�q�u�i�r�e�d� �t�h�a�t� �a�t� �l�e�a�s�t� 

� � 

�*�8� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �3�2�(�1�9�0�6�)�:�2�4�4�-�4�5�.� 

�*�°� �F�r�a�n�k� �E�l�l�i�o�t�t�,� �W�h�e�n� �T�h�e� �R�a�i�l�r�o�a�d� �W�a�s� �K�i�n�g� �(�L�a�n�s�i�n�g�,� �M�I�:� �B�u�r�e�a�u� �o�f� �H�i�s�t�o�r�y�,� 
�M�i�c�h�i�g�a�n� �D�e�p�a�r�t�m�e�n�t� �o�f� �S�t�a�t�e�,� �1�9�8�8� �[�1�9�6�5�]�)�.� 
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�t�w�e�n�t�y�-�f�i�v�e� �p�e�r�c�e�n�t� �o�f� �t�h�e� �m�e�m�b�e�r�s�h�i�p� �r�e�j�e�c�t� �p�r�o�s�p�e�c�t�i�v�e� �m�e�m�b�e�r�s�,� �a�s� �f�e�w� �a�s� �t�h�r�e�e� 

�n�e�g�a�t�i�v�e� �v�o�t�e�s� �c�o�u�l�d� �b�a�r� �a�n� �a�p�p�l�i�c�a�n�t� �f�r�o�m� �m�e�m�b�e�r�s�h�i�p� �i�n� �t�h�e� �A�S�C�E�.� �F�i�n�a�l�l�y�,� �a�s� �l�a�t�e� 

�a�s� �1�9�0�6� �a� �p�r�o�p�o�s�e�d� �a�m�e�n�d�m�e�n�t� �t�o� �t�h�e� �c�o�n�s�t�i�t�u�t�i�o�n� �e�x�p�l�i�c�i�t�l�y� �s�t�a�t�e�d� �t�h�a�t� �a�n� �a�p�p�l�i�c�a�n�t� 

�f�o�r� �M�e�m�b�e�r� �m�u�s�i�  ��h�a�v�e� �b�e�e�t�i� �i�n� �t�h�e� �a�c�t�i�v�e� �p�r�a�c�t�i�c�e� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�i�n�g� �f�o�r� �n�o�t� �l�e�s�s� 

�t�h�a�n� �t�e�n� �y�e�a�r�s�;� �s�h�a�l�l� �h�a�v�e� �h�a�d� �r�e�s�p�o�n�s�i�b�l�e� �c�h�a�r�g�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �w�o�r�k� �o�f� �i�m�p�o�r�t�a�n�c�e� 

�a�n�d� �m�e�r�i�t� �f�o�r� �a�t� �l�e�a�s�t� �f�i�v�e� �y�e�a�r�s�,� �a�n�d� �s�h�a�l�l� �b�e� �q�u�a�l�i�f�i�e�d� �b�o�t�h� �t�o� �d�e�s�i�g�n� �a�n�d� �d�i�r�e�c�t� 

�e�n�g�i�n�e�e�r�i�n�g� �w�o�r�k�s�.�" �� �I�t� �w�a�s� �a� �r�e�q�u�i�r�e�m�e�n�t� �t�h�a�t� �m�a�n�y� �p�o�t�e�n�t�i�a�l� �m�e�m�b�e�r�s�,� �s�u�c�h� �a�s� 

�p�r�o�f�e�s�s�o�r�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g�,� �w�e�r�e� �u�n�a�b�i�e� �i�v� �m�e�c�t�,� �a�l�i�h�o�u�g�h� �t�h�e� �s�a�m�e� �p�r�o�p�o�s�e�d� 

�a�m�e�n�d�m�e�n�t� �d�i�d� �s�u�g�g�e�s�t� �t�h�a�t� �"�t�h�e� �p�e�r�f�o�r�i�n�a�i�i�c�e� �o�f� �t�h�e� �d�u�t�i�e�s� �o�f� �p�r�o�f�e�s�s�o�r� �i�i�i� �a�n�y� �o�f� �t�h�e� 

�b�r�a�n�c�h�e�s� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�i�n�g� �i�n� �a� �t�e�c�h�n�i�c�a�l� �s�c�h�o�o�i� �o�f� �h�i�g�h� �g�r�a�d�e� �s�h�a�l�l� �b�e� �c�o�n�s�i�d�e�r�e�d� 

�e�q�u�i�v�a�l�e�n�t� �t�o� �a�n� �e�q�u�a�l� �n�u�m�b�e�r� �o�f� �y�e�a�r�s� �o�f� �a�c�t�i�v�e� �p�r�a�c�t�i�c�e�. �� 

�D�u�r�i�n�g� �d�i�s�c�u�s�s�i�o�n�s� �r�e�g�a�r�d�i�n�g� �p�e�r�m�i�t�t�i�n�g� �e�n�g�i�n�e�e�r�s� �w�h�o� �b�e�l�o�n�g�e�d� �t�o� �l�o�c�a�l� 

�e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s�,� �s�u�c�h� �a�s� �t�h�e� �E�n�g�i�n�e�e�r�i�i�i�g� �C�l�u�b� �o�f� �W�e�s�t�e�r�n� �N�e�w� �Y�o�r�k�,� �t�o� �l�i�n�k� �u�p� 

�a�u�t�o�m�a�t�i�c�a�l�l�y� �w�i�t�h� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�y�,� �a�s� �s�o�m�e� �m�e�m�b�e�r�s� �p�r�o�p�o�s�e�d�,� �o�t�h�e�r� �m�e�m�b�e�r�s� 

�r�e�m�i�n�d�e�d� �t�h�e� �S�o�c�i�e�t�y� �t�h�a�t� �s�u�c�h� �a� �m�o�v�e� �t�h�r�e�a�t�e�n�e�d� �t�o� �w�e�a�k�e�n� �t�h�e� �l�a�t�t�e�r�'�s� �m�u�c�h� �h�i�g�h�e�r� 

�s�t�a�n�d�a�r�d�s�.� �A�s� �n�o�t�e�d� �a�b�o�v�e�,� �t�h�e� �A�S�C�E� �s�a�w� �m�e�m�b�e�r�s�h�i�p� �i�n� �t�h�e�i�r� �s�o�c�i�e�t�y� �a�s� �b�e�i�n�g� �t�h�e� 

�e�q�u�i�v�a�l�e�n�t� �o�f� �a� �c�e�r�t�i�f�i�c�a�t�i�o�n� �o�f� �c�o�m�p�e�t�e�n�c�e�,� �a�n�d�,� �i�n� �a�n� �e�r�a� �w�h�e�n� �e�n�g�i�n�e�e�r�i�n�g� 

�i�n�c�o�m�p�e�t�e�n�c�e� �o�f�t�e�n� �c�o�n�t�r�i�b�u�t�e�d� �i�o� �d�i�s�a�s�t�r�o�u�s� �a�c�c�i�d�e�n�t�s� �f�o�l�l�o�w�e�d� �b�y� �u�n�s�a�v�o�r�y� 

� � 

�°� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �3�2�(�1�9�0�6�)�:�2�4�3�.� 

�*�!� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �3�2�(�1�9�0�6�)�:�2�4�3�.� �I�t� �w�a�s� �n�o�t� �u�n�t�i�l� �1�9�2�0� �t�h�a�t� �t�h�é� �A�S�C�E� 
�a�d�m�i�t�t�e�d� �a�c�a�d�e�m�i�c�s� �a�s� �M�e�m�b�e�r�s� �w�i�t�h�o�u�t� �t�h�e� �s�t�i�p�u�l�a�t�i�o�n� �t�h�a�t� �t�h�e�y� �b�e� �a�b�l�e� �t�o� �p�r�o�v�e� 
�r�e�s�p�o�n�s�i�b�l�e� �c�h�a�r�g�e� �o�f� �p�r�o�j�e�c�t� �o�u�t�s�i�d�e� �t�h�e� �a�c�a�d�e�m�y�.� �S�e�e� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� 
�4�6�(�1�9�2�0�)�.� 
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�s�c�a�n�d�a�l�s�,� �l�o�w�e�r�i�n�g� �m�e�m�b�e�r�s�h�i�p� �s�t�a�n�d�a�r�d�s� �w�a�s� �c�l�e�a�r�l�y� �u�n�a�c�c�e�p�t�a�b�l�e�.� �E�v�e�n� �m�e�m�b�e�r�s� 

�o�f� �l�o�c�a�l� �s�o�c�i�e�t�i�e�s� �a�d�m�i�t�t�e�d� �l�o�c�a�l� �s�t�a�n�d�a�r�d�s� �w�e�r�e� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�o�s�e� �o�f� �t�h�e� �n�a�t�i�o�n�a�l� 

�s�u�c�i�e�t�y�.� �G�e�o�r�g�e� �A�.� �R�i�c�k�e�r�,� �f�o�r� �e�x�a�m�p�l�e�,� �e�x�p�r�e�s�s�e�d� �t�h�e� �"�k�e�e�n� �d�i�s�a�p�p�o�i�n�t�m�e�n�t �� �h�e� �f�e�l�t� 

�i�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �l�o�c�a�l� �s�o�c�i�e�t�y� �h�e� �h�e�l�p�e�d� �f�o�u�n�d�:� 

�O�u�r� �l�o�c�a�l� �s�o�c�i�e�t�y� �h�a�s� �l�i�v�e�d�,� �a�n�d� �a�t� �t�i�m�e�s� �i�t� �h�a�s� �p�r�o�s�p�e�r�e�d�;� �b�u�t� �h�a�s�t� �n�o�t� �a� 
�s�u�f�f�i�c�i�e�n�t�l�y� �h�i�g�h� �t�o�n�e�,� �i�t� �d�o�e�s� �n�o�t� �p�r�e�s�c�r�i�b�e� �h�i�g�h� �e�n�o�u�g�h� �s�t�a�n�d�a�r�d�s� �f�o�r� 
�a�d�m�i�s�s�i�o�n�.� �I�t� �i�s� �t�o�o� �a�p�t� �t�o� �b�e� �t�h�e� �p�o�l�i�c�y� �o�f� �s�u�c�h� �l�o�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�o� �s�e�c�u�r�e� 
�a�n� �e�x�t�e�n�s�i�v�e� �m�e�m�b�e�r�s�h�i�p� �s�o� �t�h�a�t� �i�t� �m�a�y� �b�e�c�o�m�e� �s�u�c�c�e�s�s�f�u�l� �f�i�n�a�n�c�i�a�l�l�y�,�a�n�d� 
�u�n�l�e�s�s� �i�t� �i�s� �s�u�c�c�e�s�s�f�u�l� �f�i�n�a�n�c�i�a�l�l�y� �o�f� �c�o�u�r�s�e� �i�t� �i�s� �d�o�o�m�e�d� �t�o� �f�a�i�l� �f�i�n�a�l�l�y�.� 

�T�h�e� �d�e�b�a�t�e� �w�i�t�h�i�n� �t�h�e� �A�S�C�E� �h�i�g�h�h�g�h�t�s� �i�h�e� �d�i�f�f�e�r�i�n�g� �v�i�e�w�s� �o�f� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �a� 

�p�r�o�f�e�s�s�i�o�n�a�l� �s�o�c�i�e�t�y�.� �W�h�i�l�e� �t�h�e� �m�e�m�b�e�r�s� �o�f� �a� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�y� �m�i�g�h�t� �d�i�s�c�l�a�i�m� �a�n�y� 

�i�n�t�e�r�e�s�t� �i�n� �f�u�r�t�h�e�r�i�n�g� �b�u�s�i�n�e�s�s� �c�o�n�n�e�c�t�i�o�n�s�,� �t�h�e� �v�i�e�w�s� �t�h�e�y� �e�x�p�r�e�s�s�e�d� �c�o�n�c�e�r�n�i�n�g� �l�o�c�a�l� 

�s�o�c�i�e�t�i�e�s� �s�u�g�g�e�s�t�e�d� �t�h�e�y� �s�a�w� �t�h�e� �l�o�c�a�l�s� �f�u�n�c�t�i�o�n�i�n�g� �i�n� �j�u�s�t� �t�h�a�t� �w�a�y�.� 

�T�h�e� �f�o�c�a�l� �s�u�c�i�e�t�i�e�s�,� �h�o�w�e�v�e�r�,� �w�o�u�l�d� �a�r�g�u�e� �d�i�f�f�e�r�e�n�t�l�y�.� �O�r�g�a�n�i�z�e�r�s� �o�f� �t�h�e� 

�W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �s�t�a�t�e�d� �t�h�e�i�r� �g�o�a�l�s� �a�s� �b�e�i�n�g� �v�e�r�y� �s�i�m�i�l�a�r� 

�t�o� �t�h�o�s�e� �e�x�p�r�e�s�s�e�d� �b�y� �t�h�e� �A�S�C�E�:� �t�o� �a�d�v�a�n�c�e� �"�e�n�g�i�n�e�e�r�i�n�g� �k�n�o�w�l�e�d�g�e� �a�n�d� �p�r�a�c�t�i�c�e�,� 

�a�n�d� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a� �h�i�g�h� �p�r�o�f�e�s�s�i�o�n�a�l� �s�t�a�n�d�a�r�d� �a�m�o�n�g� �i�t�s� �m�e�m�b�e�r�s�.�"� �O�n� �t�h�e� 

�o�t�h�e�r� �h�a�n�d�,� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� �d�i�d� �i�n�v�i�t�e� �l�i�t�e�r�a�l�l�y� �a�n�y�o�n�e� �w�i�t�h� �a�n� 

�i�n�t�e�r�e�s�t� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �t�h�e� �a�d�v�a�n�c�e�m�e�n�t� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �s�c�i�e�n�c�e� �t�o� �j�o�i�n� �t�h�e� 

�O�r�g�a�n�i�z�a�t�i�o�n�.� �R�a�t�h�e�r� �t�h�a�i� �a�s�k�i�n�g� �a�p�p�l�i�c�a�n�t�s� �t�o� �p�r�o�v�i�d�e� �p�r�o�o�f� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� 

�c�o�m�p�e�t�e�n�c�e� �a�s� �a� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �m�e�m�b�e�r�s�h�i�p�,� �t�h�e� �W�S�E� �s�i�m�p�l�y� �a�s�k�e�d� �f�o�r� �r�e�f�e�r�e�n�c�e�s� 

�f�r�o�m� �t�h�r�e�e� �c�u�r�r�e�n�t� �m�e�m�b�e�r�s�.� �F�u�r�t�h�e�r�,� �t�h�e� �s�o�c�i�e�t�y�'�s� �s�e�c�r�e�t�a�r�y� �o�c�c�a�s�i�o�n�a�l�l�y� �w�a�i�v�e�d� �e�v�e�n� 

� � 

�*�?� �P�r� �i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �3�1�(�1�9�0�5�)�:�2�8�8�.� 
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�t�h�i�s� �n�o�m�i�n�a�l� �c�r�i�t�e�r�i�o�n� �f�o�r� �p�r�o�s�p�e�c�t�i�v�e� �m�e�m�b�e�r�s� �n�e�w� �t�o� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �a�r�e�a�.� �T�h�e� 

�m�e�m�b�e�r�s�h�i�p�s� �r�e�c�o�r�d�s� �o�f� �t�h�e� �W�S�E� �r�e�v�e�a�l� �t�h�a�t� �o�v�e�r� �t�h�e� �y�e�a�r�s� �i�t� �w�a�s� �f�a�i�r�l�y� �c�o�m�m�o�n� 

�p�r�a�c�t�i�c�e� �f�o�r� �t�h�e� �s�e�c�r�e�t�a�r�y� �t�u� �a�t�t�a�c�h� �a� �m�e�m�o� �d�i�r�e�c�t�e�d� �t�o� �t�h�e� �m�e�m�b�e�r�s�h�i�p� �c�o�m�m�i�t�t�e�e� 

�n�o�t�i�n�g� �t�h�a�t� �t�h�e� �a�p�p�l�i�c�a�n�t� �o�b�v�i�o�u�s�l�y� �w�a�s� �q�u�a�l�i�f�i�e�d� �f�o�r� �m�e�m�b�e�r�s�h�i�p� �b�y� �v�i�r�t�u�e� �o�f� �h�i�s� 

�p�l�a�c�e� �o�f� �e�m�p�l�o�y�m�e�n�t�.� �T�h�e� �o�t�h�e�r� �l�a�r�g�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �-�-� �t�h�e� �A�m�e�r�i�c�a�n� 

�I�n�s�t�i�t�u�t�e� �o�f� �E�l�e�c�t�r�i�c�a�l� �E�n�g�i�n�e�e�r�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �o�r� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �M�e�c�h�a�n�i�c�a�l� 

�E�n�g�i�n�c�e�r�s� �-�-� �r�a�i�s�e�d� �f�e�w�e�r� �o�b�j�e�c�t�i�o�n�s� �t�o� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �l�o�c�a�l� �c�l�u�b�s� �t�h�a�n� �d�i�d� �t�h�e� �A�S�C�E�.� 

�S�p�e�a�k�i�n�g� �b�e�f�o�r�e� �a� �i�n�e�e�t�i�n�g� �o�f� �i�h�e� �S�c�h�e�n�e�c�t�a�d�y� �S�e�c�t�i�o�n� �o�f� �t�h�e� �A�T�E�E� �o�n� �N�o�v�e�m�b�e�r� �1�,� 

�i�9�0�7�,� �P�a�s�t�-�P�r�e�s�i�d�e�n�t� �T�.� �C�.� �M�a�s�t�i�n� �c�o�i�m�i�m�e�i�i�t�e�d� �t�h�a�t� �"�n�e�v�e�r� �b�e�f�o�r�e� �w�a�s� �t�h�e� 

�e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �b�r�a�n�c�h�e�s� �c�a�r�r�i�e�d� �o�n� �s�o� �s�t�r�e�n�u�o�u�s�l�y�, �� �a�s� �i�t� �w�a�s� �d�u�r�i�n�g� �t�h�e� �p�r�e�c�e�d�i�n�g� 

�f�e�w� �y�e�a�r�s�. �� �E�s�t�a�b�l�i�s�h�e�d� �i�n� �1�8�8�2�,� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �E�l�e�c�t�r�i�c�a�l� �E�n�g�i�n�e�e�r�s�,� �l�i�k�e� 

�i�h�e� �A�S�C�E� �a�n�d� �v�i�h�e�r� �c�h�y�i�n�e�e�r�i�n�g� �s�u�c�i�c�t�i�c�s�,� �g�r�e�w� �r�a�p�i�d�l�y� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �d�e�c�a�d�e�s�.� �B�y� 

�1�9�0�7� �i�t� �c�o�u�l�d� �b�o�a�s�t� �o�f� �o�v�e�r� �5�,�0�0�0� �f�u�l�l� �m�e�m�b�e�r�s�.!"� 

�U�n�l�i�k�e� �t�h�e� �A�S�C�E�,� �w�h�i�c�h� �v�i�e�w�e�d� �i�n�e�m�i�b�e�r�s�h�i�p� �a�s� �d�e� �f�a�c�t�o� �c�e�r�t�i�f�i�c�a�t�i�o�n� �o�f� 

�b�a�t� �"�v�a�r�i�o�u� �a� �p�r�o�f�e�s�s�i�o�n�a�l� �c�o�m�p�e�t�e�n�c�e�,� �t�h�e� �A�I�E�E� �r�e�c�o�g�n�i�z�e�d� �e�a�r�l�y� �t�h�a�t� �"�v�a�r�i�o�u�s� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�n� 

�m�o�s�t� �i�n�s�t�a�n�c�e�s� �h�a�v�e� �b�e�e�n� �f�o�u�n�d�e�d� �f�u�r� �s�p�e�c�i�a�l� �p�u�r�p�o�s�e�s�.�"�°�*� �A�n� �a�r�t�i�c�l�e� �r�e�p�o�r�t�i�n�g� �o�n� �p�e� �£� 

� � 

�I�n�s�t�i�l�t�u�l�e� �a�c�t�i�v�i�t�i�e�s� �i�n� �a� �J�u�n�e� �1�8�8�6� �i�s�s�u�e� �o�f� �S�c� �i�r�i�c�i�a�i� �S�c�i�i�i�c�a�l� �r�e�r� �L�i�s�t�e�d� 

� � 

�°�°� �'�T�_�C�.� �M�a�r�t�i�n�,� �"�T�w�e�n�t�y�-�f�i�v�e� �y�e�a�r�s� �o�f� �I�n�s�t�i�t�u�t�e� �h�i�s�t�o�r�y�, �� �G�e�n�e�r�a�l� �E�l�e�c�t�r�i�c� 
�R�e�v�i�e�w� �X�.�1�(�1�9�0�7�)�:�1�8�-�2�1�.� 

�*�*� �I�b�i�d�.� 

�°�*� �A�n�o�n�y�m�o�u�s�,�  ��T�h�e� �I�n�s�t�i�t�u�t�e� �M�e�e�t�i�n�g�, �� �T�h�e� �E�l�e�c�t�r�i�c�i� �E�l�e�c�t�r�i�c�a�l� �W�o�r�k�e�r� 
�5�(�1� �8�8�6�)�.� 
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�f�i�f�t�e�e�n� �o�r�g�a�n�i�z�a�t�i�o�n�s� �A�T�E�E� �m�i�g�h�t� �b�e� �a�c�t�i�v�e� �i�n�,� �n�o�t�i�n�g� �t�h�a�t� �"�m�o�s�t� �o�f� �t�h�e�m� �a�r�e� �e�f�f�i�c�i�e�n�t� 

�s�o�c�i�e�t�i�e�s�.� �M�a�n�y� �p�e�r�s�o�n�s� �w�h�o� �a�r�e� �e�l�i�g�i�b�l�e� �a�r�e� �i�d�e�n�t�i�f�i�e�d� �w�i�t�h� �s�e�v�e�r�a�l� �o�f� �t�h�e�m�,� �.�.� �.�"�*� 

�A�s� �t�i�m�e� �p�a�s�s�e�d�,� �t�h�e� �I�n�s�t�i�t�u�t�e� �e�x�h�i�b�i�t�e�d� �f�e�w� �q�u�a�l�m�s� �a�b�o�u�t� �a�b�s�o�r�b�i�n�g� �l�o�c�a�l� �c�l�u�b�s�.� 

�T�h�e� �S�c�h�e�n�e�c�t�a�d�y� �S�e�c�t�i�o�n�,� �f�o�r� �e�x�a�m�p�l�e�,� �"�g�r�e�w� �f�r�o�m� �a� �s�m�a�l�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b� 

�f�o�s�t�e�r�e�d� �b�y� �t�h�e� �G�e�n�e�r�a�l� �E�l�e�c�t�r�i�c� �C�o�m�p�a�n�y� �a�n�d� �l�i�m�i�t�e�d� �t�o� �i�t�s� �e�m�p�l�o�y�e�e�s�.�"�* �� �I�n� �1�9�0�3� �t�h�e� 

�S�c�h�e�n�e�c�t�a�d�y� �S�e�c�t�i�o�n� �b�e�c�a�m�e� �t�h�e� �n�i�n�t�h� �r�e�g�i�o�n�a�l� �s�e�c�t�i�o�n� �t�o� �b�e� �o�r�g�a�n�i�z�e�d� �b�y� �t�h�e� �A�I�E�E�;� 

�b�y� �1�9�1�5� �t�h�i�r�t�y�-�o�n�e� �s�u�c�h� �s�e�c�t�i�o�n�s� �e�x�i�s�t�e�d�. �� �M�e�m�b�e�r�s�h�i�p� �i�n� �a� �l�o�c�a�l� �s�e�c�t�i�o�n� �d�i�d� �n�o�t� 

�e�n�t�a�i�l� �m�e�m�b�e�r�s�h�i�p� �i�n� �t�h�e� �n�a�t�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�,� �e�v�i�d�e�n�c�e� �t�h�a�t� �w�o�u�l�d� �s�e�e�m� �t�o� 

�c�o�n�t�r�a�d�i�c�t� �A�S�C�E� �f�e�a�r�s� �t�h�a�t� �a�l�l� �m�e�m�b�e�r�s� �o�f� �l�o�c�a�l� �c�i�u�b�s� �w�o�u�l�d� �a�u�t�o�m�a�t�i�c�a�l�l�y� �e�x�p�e�c�t� �t�o� 

�b�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�y�.� �O�f� �t�h�e� �7�9�1� �m�e�m�b�e�r�s� �o�f� �t�h�e� �S�c�h�e�n�e�c�t�a�d�y� 

�S�e�c�t�i�o�n� �i�n� �1�9�1�5�,� �o�n�l�y� �3�3�6�,� �o�r� �l�e�s�s� �t�h�a�n� �h�a�l�f�,� �w�e�r�e� �n�a�t�i�o�n�a�l� �m�e�m�b�e�r�s� �o�f� �A�I�E�E�. �� 

�I�n� �f�a�c�t�,� �t�h�e� �m�i�n�u�t�e�s� �o�f� �m�a�n�y� �A�S�C�E� �m�e�e�t�i�n�g�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �n�o�t� �a�l�l� �l�o�c�a�l� �c�l�u�b�s� 

�w�e�r�e� �a�n�x�i�o�u�s� �t�o� �b�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�.� �A�s� �l�a�t�e� �a�s� �1�9�1�6� �m�a�n�y� �l�o�c�a�l� 

�e�n�g�i�n�e�e�r�s� �c�l�u�b�s� �w�e�r�e� �i�n�d�i�c�a�t�i�n�g� �t�h�e�y� �c�h�e�r�i�s�h�e�d� �t�h�e�i�r� �i�n�d�e�p�e�n�d�e�n�c�e�.� �F�u�r�t�h�e�r�,� �m�e�m�b�e�r�s� 

�o�f� �t�h�e� �l�o�c�a�l� �c�l�u�b�s� �r�e�c�o�g�n�i�z�e�d� �c�l�e�a�r�l�y� �t�h�e� �d�i�f�f�e�r�e�n�t� �r�o�l�e�s� �e�n�t�a�i�l�e�d� �i�n� �b�e�i�n�g� �a� �m�e�m�b�e�r� �o�f�,� 

� � 

�*� �T�o�i�d�.� 

�* �� �S�.� �M�.� �C�r�e�g�o�,� �"�H�i�s�t�o�r�y� �o�f� �t�h�e� �S�c�h�e�n�e�c�t�a�d�y� �S�e�c�t�i�o�n� �o�f� �A�I�E�E�, �� �G�e�n�e�r�a�l� �E�l�e�c�t�r�i�c� 
�R�e�v�i�e�w� �1�8�(�1�9�1�5�)�:� �1�0�0�6�-�1�0�0�7�.� 

�"�*� �I�b�i�d�.� 

�®� �C�f�.� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �3�1�(�1�9�0�5�)�:�2�8�7�-�2�9�0� �w�h�i�c�h� �c�o�n�t�a�i�n�s� �a�n� �e�x�t�e�n�s�i�v�e� 
�d�i�s�c�u�s�s�i�o�n� �o�f� �l�o�c�a�l� �c�n�g�i�n�c�e�r�i�n�g� �c�l�u�b�s�.� 

�7�1



�f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �P�h�i�l�a�d�e�l�p�h�i�a� �a�s� �o�p�p�o�s�e�d� �t�o� �b�e�i�n�g� �a� �m�e�m�b�e�r� �o�f� �t�h�e� 

�A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�.� �'�°� 

�I�n� �c�o�n�t�r�a�s�t� �w�i�t�h� �t�h�e� �A�S�C�E ��s� �r�i�g�o�r�o�u�s� �m�e�m�b�e�r�s�h�i�p� �c�n�t�e�r�i�a�,� �t�h�e� �A�m�e�r�i�c�a�n� 

�I�n�s�t�i�t�u�t�e� �o�f� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�s� �w�e�l�c�o�m�e�d� �i�n�t�o� �i�t�s� �r�a�n�k�s� �a�l�m�o�s�t� �a�n�y�o�n�e� �w�i�t�h� �a�n� �i�n�t�e�r�e�s�t�,� 

�f�i�n�a�n�c�i�a�l� �o�r� �w�o�r�k�i�n�g�,� �i�n� �t�h�e� �m�i�n�i�n�g� �i�n�d�u�s�t�r�y�.� �R�a�t�h�e�r� �t�h�a�n� �s�e�r�v�i�n�g� �a�s� �a� �c�r�a�f�t� �g�u�i�l�d� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �s�t�a�n�d�a�r�d�s�,� �t�h�e� �A�I�M�E� �s�h�a�p�e�d� �i�t�s�e�l�f� �t�o� �p�r�o�v�i�d�e� �a�n� �a�r�e�n�a� �f�o�r� 

�s�h�a�r�e�d� �d�i�s�c�o�u�r�s�e� �o�n� �a� �t�o�p�i�c� �o�f� �m�u�t�u�a�l� �i�n�t�e�r�e�s�t�:� �t�h�e� �r�a�p�i�d�l�y� �e�x�p�a�n�d�i�n�g� �m�i�n�i�n�g� �i�n�d�u�s�t�r�y� 

�a�n�d� �i�l�s� �t�e�c�h�n�o�l�o�g�i�c�a�l� �r�e�q�u�i�r�e�m�e�n�t�s�.� �A�t� �t�h�e� �A�I�M�E�'�s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �m�e�e�t�i�n�g�,� �h�e�l�d� �i�n� 

�W�i�l�k�e�s�-�B�a�r�r�e�,� �P�e�n�n�s�y�l�v�a�n�i�a�,� �i�n� �1�8�7�1�,� �t�h�e� �g�r�o�u�p� �s�e�t� �i�t�s� �g�o�a�l�s� �a�s� �b�e�i�n�g� �t�o�:� 

�.�.� �e�n�a�b�l�e� �i�t�s� �m�e�m�b�e�r�s�,� �c�o�m�p�r�i�s�i�n�g� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�s� �a�n�d� �o�t�h�e�r� �p�e�r�s�o�n�s� 
�i�n�t�e�r�e�s�t�e�d� �i�n� �m�i�n�i�n�g� �a�n�d� �m�e�t�a�l�l�u�r�g�y�,� �t�o� �m�e�e�t� �t�o�g�e�t�h�e�r� �a�t� �f�i�x�e�d� �p�e�r�i�o�d�s� �f�o�r� �t�h�e� 
�p�u�r�p�o�s�e� �o�f� �r�e�a�d�i�n�g� �p�a�p�e�r�s� �u�p�o�n� �a�n�d� �d�i�s�c�u�s�s�i�n�g� �s�u�b�j�e�c�t�s� �w�h�i�c�h� �h�a�v�e� �f�o�r� �t�h�e�i�r� 
�a�i�m� �t�h�e� �e�c�o�n�o�m�i�c�a�l� �p�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �u�s�e�f�u�l� �m�i�n�e�r�a�l�s� �a�n�d� �m�e�t�a�l�s�,� �a�n�d� �t�h�e� 
�s�a�f�e�t�y� �a�n�d� �w�e�l�f�a�r�e� �o�f� �t�h�o�s�e� �e�m�p�l�o�y�e�d� �i�n� �t�h�e�s�e� �i�n�d�u�s�t�r�i�e�s�,� �a�n�d� �t�o� �c�i�r�c�u�l�a�t�e� 
�a�m�o�n�g� �i�t�s� �m�e�m�b�e�r�s�,� �b�y� �m�e�a�n�s� �o�f� �i�t�s� �p�u�b�l�i�c�a�t�i�o�n�s�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�u�s� 
�o�b�t�a�i�n�e�d�. �� 

�T�h�e� �A�I�M�E� �d�i�d� �e�s�t�a�b�l�i�s�h� �g�r�a�d�e�s� �o�f� �m�e�m�b�e�r�s�,� �w�i�t�h� �f�u�l�l� �M�e�m�b�e�r�s� �b�e�i�n�g� �t�h�o�s�e� �p�e�r�s�o�n�s� 

�d�i�r�e�c�t�l�y� �e�m�p�l�o�y�e�d� �a�s� �m�i�n�i�n�g� �e�n�g�i�n�e�e�r�s�,� �a�n�d� �A�s�s�o�c�i�a�t�e� �M�e�m�b�e�r�s� �a�s� �a�l�l� �o�t�h�e�r� �p�e�r�s�o�n�s� 

�i�n�t�e�r�e�s�t�e�d� �i�n� �m�i�n�i�n�g� �a�n�d� �m�e�t�a�l�l�u�r�g�y�.� �A�s�s�o�c�i�a�t�e� �m�e�m�b�e�r�s� �w�e�r�e� �e�n�t�i�t�l�e�d� �t�o� �a�l�l� �t�h�e� 

�p�r�i�v�i�l�e�g�e�s� �o�f� �m�e�m�b�e�r�s�h�i�p� �o�p�e�n� �t�o� �M�e�m�b�e�r�s� �w�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �b�e�i�n�g� �i�n�e�l�i�g�i�b�l�e� �t�o� 

�s�e�r�v�e� �a�s� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �p�r�e�s�i�d�e�n�t�:� �i�n� �d�r�a�f�t�i�n�g� �t�h�e� �b�y�-�l�a�w�s� �t�h�e� �o�r�g�a�n�i�z�e�r�s� 

� � 

 �� �S�e�e� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �4�2�(�1�9�1�6�)�:� �3�1�9�-�4�3�.� 

�'� �A�n�o�n�y�m�o�u�s�,� �"�T�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�s� �W�i�i�k�e�s�b�a�r�r�e� 
�M�e�e�t�i�n�g�, �� �L�h�e� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �M�i�n�i�n�g� �J�o�u�r�n�a�l� �X�1�.�2�2�(�M�a�y� �3�0�,� �1�8�7�1�)�:� �3�3�7�-�3�3�8�.� �C�f�.� 
�T�a�m�m�y� �M�.� �B�e�a�z�l�e�y�,�  ��I�t� �s�t�a�r�t�e�d� �i�n� �W�i�l�k�e�s�-�B�a�r�r�e�:� �A�I�M�E� �c�e�l�e�b�r�a�t�e�s� �i�t�s� �1�2�5�t�h� 
�a�n�n�i�v�e�r�s�a�r�y�,�"� �J�O�M� �4�8�(�1�9�9�6�)�:� �1�6�-�1�7�.� 

�7�2



�s�p�e�c�i�f�i�c�a�l�l�y� �r�e�s�e�r�v�e�d� �t�h�e� �o�f�f�i�c�e� �o�f� �p�r�e�s�i�d�e�n�t� �f�o�r� �a� �M�i�n�i�n�g� �E�n�g�i�n�e�e�r�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� 

�A�I�M�E� �w�a�s� �a�m�o�n�g� �t�h�e� �f�i�r�s�t� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s� �t�o� �a�c�c�e�p�t� �w�o�m�e�n�,� �l�i�s�t�i�n�g� �E�l�l�e�n� 

�R�i�c�h�a�r�d�s� �o�f� �B�o�s�t�o�n�,� �M�a�s�s�a�c�h�u�s�e�t�t�s�,� �a�s� �a� �m�e�m�b�e�r� �i�n� �t�h�e� �1�8�7�0�s� �|� �O�v�e�r�a�l�l�,� �t�h�e� �p�r�i�m�a�r�y� 

�o�r�i�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �g�r�o�u�p� �i�s� �c�l�e�a�r�l�y� �t�h�a�t� �o�f� �a� �t�r�a�d�e� �a�s�s�o�c�i�a�t�i�o�n�,� �n�o�t� �t�h�a�t� �o�f�a� �c�r�a�f�t� �g�u�i�l�d�,� 

�a�n�d� �t�h�e�y� �d�e�c�l�i�n�e�d� �t�o� �b�e�c�o�m�e� �i�n�v�o�l�v�e�d� �i�n� �m�a�n�y� �o�f� �t�h�e� �i�s�s�u�e�s� �t�h�a�t� �t�h�e� �s�o�c�i�e�t�i�e�s� �w�i�t�h� �a�n� 

�e�x�c�l�u�s�i�v�e� �o�r�i�e�n�t�a�t�i�o�n� �f�o�u�n�d� �i�m�p�o�r�t�a�n�t�.� 

�I�n� �1�8�8�2�,� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �A�I�M�E� �d�e�c�i�i�n�e�d� �1�0� �b�e�c�o�m�e� �i�n�v�o�l�v�e�d� �i�n� �e�s�t�a�b�l�i�s�h�i�n�g� 

�s�t�a�n�d�a�r�d�s� �f�o�r� �e�n�g�i�n�e�e�r�i�n�g� �d�e�g�r�e�e�s� �a�t� �t�e�c�h�n�i�c�a�l� �c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s�,� �a� �t�o�p�i�c� �i�n� 

�w�h�i�c�h� �b�o�t�h� �t�h�e� �A�S�C�E� �a�n�d� �A�S�M�E� �t�o�o�k� �a�n� �a�c�t�i�v�e� �i�n�t�e�r�e�s�t�.�'�"�?� �T�h�e� �A�I�M�E�'�s� �o�r�i�e�n�t�a�t�i�o�n� �a�s� 

�a�n� �i�n�d�u�s�t�r�y� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �r�a�t�h�e�r� �t�h�a�n� �a�s� �a� �r�e�s�t�r�i�c�t�i�v�e� �c�r�a�f�t� �g�u�i�l�d� �o�c�c�a�s�i�o�n�a�l�l�y� �p�r�o�v�o�k�e�d� 

�g�i�b�e�s� �f�r�o�m� �t�h�e� �o�t�h�e�r� �s�o�c�i�e�t�i�e�s� �o�r� �i�t�s� �m�e�m�b�e�r�s�.� �E�d�i�t�o�r�i�a�l� �c�o�m�m�e�n�t�s� �i�n� �C�a�s�s�i�e�r�'�s� 

�M�a�g�a�z�i�n�e�,� �4� �t�r�a�d�e� �p�e�r�i�o�d�i�c�a�l� �s�p�e�c�i�a�l�i�z�i�n�g� �t�a� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �i�s�s�u�e�s�,� �o�f�i�e�n� 

�s�c�o�f�f�e�d� �o�p�e�n�t�y� �a�t� �t�h�e� �s�u�p�p�o�s�e�d� �i�n�c�o�m�p�e�t�e�n�c�e� �o�f� �m�i�n�i�n�g� �e�n�g�i�n�e�e�r�s� �o�r� �m�a�d�e� �t�h�e�m� �t�h�e� 

�b�u�t�t� �o�f� �j�o�k�e�s�.� �I�n� �1�8�9�1�,� �f�o�r� �e�x�a�m�p�l�e�,� �i�n� �t�h�e� �"�R�e�f�l�e�c�t�i�o�n�s� �a�n�d� �O�b�s�e�r�v�a�t�i�o�n�s�"� �c�o�l�u�m�n� �t�h�e� 

�e�d�i�t�o�r� �r�e�p�o�r�t�e�d� �t�h�a�t� �p�o�p�u�l�a�r� �o�p�i�n�i�o�n� �h�a�d� �i�t� �t�h�a�t� �t�h�e�r�e� �w�e�r�e� �"�t�h�r�e�e� �d�e�g�r�e�e�s� �o�f� �l�i�a�r�s�,� 

�w�h�i�c�h� �a�r�e� �s�a�i�d� �t�o� �t�h�e� �b�e� �t�h�e� �l�i�a�r�,� �t�h�e� �d�~�d� �l�i�a�r�,� �a�n�d� �t�h�e� �m�i�n�i�n�g� �e�n�g�i�n�e�e�r�. ��'!"� 

�A�s� �n�e�w� �o�n�p�a�n�i�z�a�i�i�o�n�s� �e�m�e�r�g�e�d�,� �t�h�e� �m�o�d�e�l� �e�a�c�h� �p�r�o�u�p� �s�e�l�e�c�t�e�d� �g�e�n�e�r�a�l�l�y� 

�r�e�f�l�e�c�t�e�d� �t�h�e� �s�a�m�e� �c�o�n�t�r�a�s�t� �i�n� �g�o�a�l�s�.� �I�n� �g�e�n�e�r�a�l�,� �t�h�o�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�h�a�t� �i�n�t�e�n�d�e�d� �t�o� 

�l�i�m�i�t� �m�e�m�b�e�r�s�h�i�p� �t�o� �s�p�e�c�i�f�i�c� �e�n�g�i�n�e�e�r�i�n�g� �d�i�s�c�i�p�l�i�n�e�s�,� �s�u�c�h� �a�s� �s�u�r�v�e�y�o�r�s� �a�s�s�o�c�i�a�t�i�o�n�s� 

� � 

�'�?� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�S�C�E� �8�(�1�8�8�2�)�:�6�7�.� 

�A�n�o�n�y�m�o�u�s�,� �"�R�e�f�l�e�c�t�i�o�n�s� �a�n�d� �O�b�s�e�r�v�a�t�i�o�n�s�, �� �C�a�s�s�i�e�r ��s� �M�a�g�a�z�i�n�e� �1�8�9�1�:� �4�.� 

�7�3



�o�r� �c�i�v�i�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s�,� �f�o�l�l�o�w�e�d� �t�h�e� �m�o�d�e�l� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �t�h�e� �A�S�C�E�.� �T�h�e�s�e� 

�g�r�o�u�p�s�,� �s�u�c�h� �a�s� �t�h�e� �M�i�c�h�i�g�a�n� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �a�n�d� �S�u�r�v�e�y�o�r�s�,� �o�r�g�a�n�i�z�e�d� 

�i�n� �L�a�n�s�i�n�g� �i�n� �1�8�8�0�,� �f�o�c�u�s�e�d� �o�n� �i�s�s�u�e�s� �s�u�c�h� �a�s� �e�s�t�a�b�l�i�s�h�i�n�g� �p�r�o�f�e�s�s�i�o�n�a�l� �c�o�m�p�e�t�e�n�c�e� 

�a�n�d� �m�a�i�n�t�a�i�n�i�n�g� �c�e�r�t�a�i�n� �m�i�n�i�m�u�m� �s�t�a�n�d�a�r�d�s�.� �S�i�m�i�l�a�r�l�y�,� �t�h�e� �M�i�m�n�e�s�o�t�a� �S�t�a�t�e� 

�S�u�r�v�e�y�o�r�s� �a�n�d� �E�n�g�i�n�e�e�r�s� �A�s�s�o�c�i�a�t�i�o�n� �o�r�g�a�n�i�z�e�d� �i�n� �S�t�.� �P�a�u�l� �i�n� �1�8�9�5� �w�i�t�h� �t�h�e� �e�x�p�l�i�c�i�t� 

�p�u�r�p�o�s�e� �o�f� �"�s�e�c�u�r�i�n�g� �u�n�i�f�o�r�m�i�t�y� �i�n� �t�h�e� �r�e�c�o�r�d�s� �o�f� �c�o�u�n�t�y� �s�u�r�v�e�y�o�r�s�.�.�.� �.�"�"�*� �M�o�s�t� �o�f� 

�t�h�e�s�e� �s�t�a�l�e� �s�o�c�i�e�t�i�e�s� �o�f� �c�i�v�i�l� �e�n�g�i�n�e�e�r�s� �a�n�d� �s�u�r�v�e�y�o�r�s� �W�e�r�e� �p�r�o�m�p�l�e�d� �t�o� �o�r�g�a�n�i�z�e� 

�b�e�c�a�u�s�e� �o�f� �a� �p�e�r�c�e�i�v�e�d� �t�e�e�d�,� �a�s� �e�x�p�r�e�s�s�e�d� �i�n� �t�h�e� �c�a�l�l� �f�o�r� �m�e�m�b�e�r�s� �i�s�s�u�e�d� �i�n� �M�i�c�h�i�g�a�n� 

�f�i�f�t�e�e�n� �y�e�a�r�s� �p�r�i�o�r� �t�o� �t�h�a�t� �o�f� �M�i�n�n�e�s�o�t�a�,� �"�o�f� �g�r�e�a�t�e�r� �u�n�i�f�o�r�m�i�t�y� �i�n� �o�u�r� �m�e�t�h�o�d�s� �o�f� 

�p�r�a�c�t�i�c�e�,� �a�n�d� �a� �d�e�m�a�n�d� �f�o�r� �g�r�e�a�t�e�r� �c�e�r�t�a�i�n�t�y� �i�n� �r�e�s�u�l�t�s� �i�n� �o�u�r� �w�o�r�k�.�" ��*�*� �F�e�a�r� �o�f� 

�e�x�p�e�n�s�i�v�e� �l�a�w�s�u�i�t�s� �t�r�i�g�g�e�r�e�d� �b�y� �b�o�u�n�d�a�r�y� �d�i�s�p�u�t�e�s� �w�a�s� �a�n� �o�b�v�i�o�u�s� �f�a�c�t�o�r�,� �a�s� �t�h�e� 

�v�i�y�a�n�i�z�e�r�s� �o�f� �t�h�e� �M�i�c�h�i�g�a�n� �s�o�c�i�e�t�y� �n�o�t�e�d� �t�h�a�t� �"�o�u�r� �r�e�s�u�l�t�s� �s�h�o�u�l�d� �a�l�w�a�y�s� �b�e� �s�u�c�h� �a�s� 

�w�i�l�l� �b�e� �s�u�s�t�a�i�n�e�d� �b�y� �t�h�e� �c�o�u�r�t�s�.� �W�i�t�h� �s�u�c�h� �r�e�s�u�l�t�s� �w�e� �c�a�n� �s�a�t�i�s�f�y� �o�u�r� �p�a�t�r�o�n�s� �a�n�d� �a�v�o�i�d� 

�l�i�t�i�g�a�t�i�o�n� �b�y� �t�h�e�m�.�"�'�®� �S�i�x�t�y�-�s�e�v�e�n� �s�u�r�v�e�y�o�r�s� �a�n�d� �e�n�g�i�n�e�e�r�s� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�i�s� �c�a�i�l� �t�o� 

�m�e�e�t� �i�n� �L�a�n�s�i�n�g�,� �d�e�s�p�i�t�e� �t�h�e� �d�i�f�f�i�c�u�l�t�i�e�s� �o�f� �t�r�a�v�e�l�i�n�g� �i�n� �M�i�c�h�i�g�a�n� �i�n� �t�h�e� �w�i�n�t�e�r�,� �a�n�d� 

�q�u�i�c�k�l�y� �a�g�r�e�e�d� �o�n� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �a� �c�o�m�m�i�t�i�e�e� �t�o�v� �w�o�r�k� �w�i�t�h� �t�h�e� �S�t�a�t�e� �l�a�n�d� �o�f�f�i�c�e� 

�t�o� �d�e�v�e�l�o�p� �a� �m�a�n�u�a�l� �o�f� �s�t�a�n�d�a�r�d�s� �o�f� �p�r�a�c�t�i�c�e� �t�o� �b�e� �u�s�e�d� �s�t�a�t�e�w�i�d�e�.� 

� � 

 �� �A�n�o�n�y�m�o�u�s�,�  ��M�i�n�n�e�s�o�t�a� �S�t�a�t�e� �S�u�r�v�e�y�o�r�s� �a�n�d� �E�n�g�i�n�e�e�r�s� �A�s�s�o�c�i�a�t�i�o�n�, �� 
�E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �a�n�d� �A�m�e�r�i�c�a�n� �R�a�i�l�w�a�y� �J�o�u�r�n�a�l� �F�e�b�r�u�a�r�y� �1�4�,� �1�8�9�5�:�5�0�.� 

�'�°�>� �S�e�c�r�e�t�a�r�y�'�s� �R�e�p�o�r�t� �o�f� �t�h�e� �P�r�o�c�e�e�d�i�n�g�s�,� �F�i�r�s�t� �A�n�n�u�a�l� �M�e�e�t�i�n�g� �o�f� �t�h�e� 
�M�i�c�h�i�g�a�n� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �S�u�r�v�e�y�o�r�s� �a�n�d� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �M�a�r�c�h� �2�5�,� �1�8�8�0�.� 

�1�%� �T�h�i�d�.� 
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�T�h�e� �p�a�t�t�e�r�n� �o�f� �g�r�o�w�t�h� �e�x�h�i�b�i�t�e�d� �b�y� �t�h�e� �M�i�c�h�i�g�a�n� �s�o�c�i�e�t�y� �i�s� �t�y�p�i�c�a�l� �o�f� �m�o�s�t� 

�s�t�a�t�e� �s�o�c�i�e�t�i�e�s� �o�r�g�a�n�i�z�e�d� �b�y� �s�u�r�v�e�y�o�r�s� �a�n�d� �c�i�v�i�l� �e�n�g�i�n�e�e�r�s�.� �M�e�m�b�e�r�s� �d�e�v�o�t�e�d� �m�o�s�t� �o�f� 

�t�h�e� �f�i�r�s�t� �a�n�n�u�a�l� �m�e�e�t�i�n�g� �t�u� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �q�u�e�s�t�i�o�n�s�,� �f�o�r�m�u�l�a�t�i�n�g� �m�e�m�b�e�r�s�h�i�p� �c�o�t�e�r�n�a�,� 

�a�n�d� �a�g�r�e�e�i�n�g� �o�n� �a� �c�o�n�s�t�i�t�u�t�i�o�n�.� �M�e�m�b�e�r�s� �o�f� �t�h�e� �n�e�w� �s�o�c�i�e�t�y� �t�h�e�n� �s�p�e�n�t� �t�h�e� �r�e�m�a�i�n�d�e�r� 

�o�f� �t�h�e� �m�e�e�t�i�n�g� �t�o� �a� �g�e�n�e�r�a�l� �d�i�s�c�u�s�s�i�o�n� �o�f� �s�u�r�v�e�y�i�n�g� �p�r�a�c�t�i�c�e�s�,� �b�u�t� �n�o� �i�n�d�i�v�i�d�u�a�l� �p�a�p�e�r�s� 

�w�e�r�e� �p�r�e�s�e�n�t�e�d�.� �T�h�e� �s�e�c�o�n�d� �a�n�n�u�a�l� �m�e�e�t�i�n�g�,� �h�e�l�d� �i�n� �L�a�n�s�i�n�g� �i�n� �M�a�r�c�h� �1�8�8�1�,� �f�o�l�l�o�w�e�d� 

�a� �S�i�m�i�l�a�r� �p�a�t�t�e�r�n� �w�i�t�h� �d�i�s�c�u�s�s�i�o�n�s� �f�o�c�u�s�i�n�g� �o�n� �t�h�e� �p�r�o�p�o�s�e�d� �m�a�n�u�a�l� �p�r�e�c�e�d�e�d� �t�h�e� 

�d�e�m�o�n�s�i�i�a�t�i�o�n� �o�f� �n�e�w� �i�n�s�t�r�u�m�e�n�t�s� �t�h�a�t� �c�l�o�s�e�d� �o�u�t� �t�h�e� �m�e�c�t�i�n�g�.� �I�t� �w�a�s� �n�o�t� �u�n�t�i�l� �t�h�e� 

�f�o�u�r�t�h� �n�e�c�t�i�n�g�,� �h�e�l�d� �a�t� �L�a�n�s�i�n�g� �J�a�n�u�a�r�y� �9�-�1�1�,� �1�8�8�3�,� �t�h�a�t� �a� �f�o�r�m�a�l� �p�r�o�g�r�a�m� �o�f� �p�a�p�e�r� 

�s�e�s�s�i�o�n�s� �e�m�e�r�g�e�d�.� �B�y� �1�8�8�3� �t�h�e� �i�n�i�t�i�a�l� �f�u�n�d�a�m�e�n�t�a�l� �q�u�e�s�t�i�o�n�s� �r�e�g�a�r�d�i�n�g� �s�u�r�v�e�y�i�n�g� 

�m�e�e�t�i�n�g� �s�i�f�i�e�d�.� �D�i�s�c�u�s�s�i�o�n�s� �o�f� �r�e�s�o�l�u�t�i�o�n�s� �a�s� �l�o� �t�h�e� �b�e�s�t� �w�a�y� �t�o� �m�a�r�k� �a� �c�o�m�e�r� �w�e�r�e� 

�r�e�p�l�a�c�e�d� �b�y� �p�a�p�e�r�s� �o�f� �n�o�r�e� �g�e�n�e�r�a�l� �c�i�v�i�l� �e�n�g�i�n�e�e�r�i�n�g� �i�n�t�e�r�e�s�t�,� �s�u�c�h� �a�s� �a� �"�L�o�p�g�i�n�g� 

�R�a�i�l�r�o�a�d�s�"� �a�n�d�  ��C�o�n�s�t�r�u�c�t�i�o�n� �a�n�d� �C�a�r�e� �o�f� �W�a�t�e�r�w�o�r�k�s� �S�u�i�t�a�b�l�e� �f�o�r� �S�m�a�l�l� �C�i�t�i�e�s� �i�n� 

�M�i�c�h�i�g�a�n�.�"� �T�h�u�s�,� �s�u�r�v�e�y�i�n�g� �i�s�s�u�e�s� �d�o�m�i�n�a�t�e� �t�h�e� �f�i�r�s�t� �f�e�w� �a�n�n�u�a�l� �c�o�n�v�e�n�t�i�o�n�s� �a�n�d� 

�t�h�e�n�,� �a�s� �t�h�e� �s�u�r�v�e�y�o�r�s� �a�n�d� �c�i�v�i�l� �e�n�g�i�n�e�e�r�s� �s�u�c�c�e�e�d� �i�n� �p�e�r�s�u�a�d�i�n�g� �s�t�a�t�e� �l�e�g�i�s�l�a�t�u�r�e�s� �t�o� 

�r�e�g�u�l�a�t�e� �s�u�r�v�e�y�i�n�g� �p�r�a�c�t�i�c�e�,� �t�h�e� �s�o�c�i�e�t�i�e�s �� �s�p�h�e�r�e�s� �o�f� �i�n�t�e�r�e�s�t� �e�x�p�a�n�d�.� 

�O�t�h�e�r� �g�r�o�u�p�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�o�s�e� �t�h�a�t� �w�e�r�e� �o�p�e�n� �t�o� �a�l�l� �e�n�g�i�n�e�e�r�s� �a�n�d� �m�e�n� �o�f� 

�s�c�i�e�n�c�e�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �s�p�e�c�i�a�l�t�y�,� �s�u�c�h� �a�s� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �N�e�w� �Y�o�r�k�,� �f�o�u�n�d�e�d� �i�n� 

�1�8�8�8�,� �d�e�c�l�a�r�e�d� �t�h�e�m�s�e�l�v�e�s� �u�n�a�b�a�s�h�e�d�l�y� �s�o�c�i�a�l� �i�n� �o�n�e�n�t�a�t�i�o�n� �a�n�d� �s�o�u�g�h�t� �o�n�l�y� �t�o� 

�p�r�o�v�i�d�e� �a� �c�o�n�v�i�v�i�a�l� �a�l�m�o�s�p�h�e�r�e� �f�o�r� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�e�c�h�a�u�c�a�l� �t�o�p�i�c�s� �o�f� �m�u�t�u�a�l� 
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�i�n�t�e�r�e�s�t�.� �L�i�k�e� �t�h�e� �T�e�c�h�n�i�c�a�l� �C�l�u�b� �o�f� �C�h�i�c�a�g�o�,� �w�h�i�c�h� �s�t�a�t�e�d� �i�t�s� �g�o�a�l�s� �a�s� �b�e�i�n�g� �"�t�o� 

�e�n�c�o�u�r�a�g�e� �f�e�l�l�o�w�s�h�i�p� �a�m�o�n�g� �e�n�g�i�n�e�e�r�s� �a�n�d� �a�r�c�h�i�t�e�c�t�s� �a�n�d� �p�r�o�m�o�t�e� �b�y� �s�o�c�i�a�l� �i�n�f�l�u�e�n�c�e� 

�W�w� �1�0�7� �t�h�e� �b�e�s�t� �i�n�t�e�r�e�s�t�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �a�l�l�i�e�d� �p�r�o�f�e�s�s�i�o�n�s�,�"� �t�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �s�o�u�g�h�t� 

�t�o� �i�n�c�l�u�d�e� �a�s� �i�n�a�n�y� �e�n�g�i�n�e�e�r�s� �a�n�d� �s�c�i�e�n�t�i�s�t�s� �a�s� �p�o�s�s�i�b�l�e� �i�n� �t�h�e�i�r� �m�e�m�b�e�r�s�h�i�p�.� 

�T�h�e� �f�i�r�s�t� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b� �o�r�g�a�n�i�z�e�d� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �f�o�r� �w�i�t�c�h� �c�l�e�a�r� 

�d�o�c�u�m�e�n�t�a�t�i�o�n� �i�s� �r�e�a�d�i�l�y� �a�c�c�e�s�s�i�b�l�e� �w�a�s� �t�h�e� �B�o�s�t�o�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�.� 

�O�r�g�a�n�i�z�e�d� �i�n� �1�8�4�8� �a�n�d� �f�o�r�m�a�l�l�y� �i�n�c�u�r�p�o�r�a�t�e�d� �i�n� �t�h�e� �C�o�m�m�o�n�w�e�a�l�t�h� �o�f� �M�a�s�s�a�c�h�u�s�e�t�t�s� 

�t�h�r�e�e� �y�e�a�r�s� �l�a�t�e�r�,� �t�h�e� �B�o�s�t�o�n� �c�l�u�b ��s� �f�o�u�n�d�e�r�s� �i�n�c�l�u�d�e�d� �s�u�c�h� �e�m�i�n�e�n�t� �e�n�g�i�n�e�e�r�s� �a�s� 

�J�a�m�e�s� �P�u�g�h� �K�i�r�k�w�o�o�d� �a�n�d� �J�a�m�e�s� �L�a�u�r�i�e�,� �b�o�t�h� �o�f� �w�h�o�m� �a�l�s�o� �h�e�l�p�e�d� �o�r�g�a�n�i�z�e� �t�h�e� 

�A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �i�n� �N�e�w� �Y�o�r�k� �C�i�t�y� �a� �f�e�w� �y�e�a�r�s� �l�a�t�e�r�.� 

�M�e�m�b�e�r�s�h�i�p� �n�u�m�b�e�r�s� �f�o�r� �t�h�e� �B�o�s�t�o�n� �o�r�g�a�n�i�z�a�t�i�o�n� �i�n�c�r�e�a�s�e�d� �s�l�o�w�l�y� �f�o�r� �t�h�e� �f�i�r�s�t� �t�h�r�e�e� 

�d�e�c�a�d�e�s� �o�f�i�t�s� �e�x�i�s�t�e�n�c�e�.� �A�s� �l�u�t�e� �a�s� �1�8�8�0� �t�h�e� �s�e�c�r�e�t�a�r�y�'�s� �a�n�n�u�a�l� �r�e�p�o�r�t� �n�o�t�e�d� 

�m�e�m�b�e�r�s�h�i�p� �r�o�l�l� �o�f� �u�n�d�e�r� �o�n�e� �h�u�n�d�r�e�d�.� �C�o�m�p�a�r�e�d� �t�o� �o�r�g�a�n�i�z�a�t�i�o�n�s� �s�u�c�h� �a�s� �t�h�e� �C�i�v�i�l� 

�E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� �N�o�r�t�h�w�e�s�t�, �� �f�o�u�n�d�e�d� �i�n� �C�h�i�c�a�g�o� �i�n� �1�8�6�8�,� �o�r� �t�h�e� �E�n�g�i�n�e�c�r�s� 

�C�l�u�b� �o�f� �P�h�i�l�a�d�e�l�p�h�i�a�,� �t�h�e� �B�o�s�t�o�n� �c�l�u�b� �g�r�e�w� �s�l�o�w�l�y� �a�n�d� �r�e�m�a�i�n�e�d� �s�m�a�l�l�,� �a�l�t�h�o�u�g�h� 

�m�e�m�b�e�r�s�h�i�p� �d�i�d� �t�o�p� �3�0�0� �b�y� �t�h�e� �1�8�9�0�s�.� 

�T�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� �N�o�r�t�h�w�e�s�t�,� �i�n� �c�o�n�t�r�a�s�t� �w�i�t�h� �t�h�e� �B�o�s�t�o�n� �c�l�u�b�,� 

�b�e�g�a�n� �s�m�a�l�]� �b�u�t� �g�r�e�w� �r�a�p�i�d�l�y�.� �T�h�e� �i�n�i�t�i�a�l� �m�e�m�b�e�r�s�h�i�p� �o�f� �t�w�e�n�t�y�-�t�w�o� �c�i�v�i�l� �e�n�g�i�n�e�e�r�s�,� 

�w�h�i�c�h� �i�n�c�l�u�d�e�d� �n�a�t�i�o�n�a�l�l�y� �k�n�o�w�n� �f�i�g�u�r�e�s� �s�u�c�h� �a�s� �C�h�a�r�l�e�s� �P�a�i�n�e�,� �t�h�e� �G�e�n�e�r�a�l� 

� � 

 ��* �� �A�n�o�n�y�m�o�u�s�,�  ��T�h�e� �T�e�c�h�n�i�c�a�l� �C�l�u�b�, �� �E�n� 
�J�o�u�r�n�a�l� �F�e�b�r�u�a�r�y� �2�7�,� �1�8�9�6�:� �S�u�p�p�l�e�m�e�n�t� �6�1�.� 

� � 

�8� �I�n� �1�8�8�1� �t�h�e� �s�o�c�i�e�t�y� �c�h�a�n�g�e�d� �i�t�s� �n�a�m�e� �t�o� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�.� 
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�S�u�p�e�r�i�n�t�e�n�d�e�n�t� �o�f� �t�h�e� �L�a�k�e� �S�h�o�r�e� �a�n�d� �M�i�c�h�i�g�a�n� �S�o�u�t�h�e�r�n� �R�a�i�l�w�a�y�,� �a�n�d�.� �S�.� 

�C�h�e�s�b�r�o�u�g�h�,� �C�i�t�y� �E�n�g�i�n�e�e�r� �f�o�r� �C�h�i�c�a�g�o�,� �q�u�i�c�k�l�y� �d�o�u�b�l�e�d�,� �t�h�e�n� �t�r�e�b�l�e�d�.� �U�n�l�i�k�e� �t�h�e� 

�B�o�s�t�o�n� �c�l�u�b�,� �h�o�w�e�v�e�r�,� �t�h�e� �N�o�r�t�h�w�e�s�t�e�r�n� �o�r�g�a�n�i�z�a�t�i�o�n� �e�n�j�o�y�e�d� �t�h�e� �a�d�v�a�n�i�a�g�e� �o�f� 

�e�x�t�e�n�s�i�v�e� �c�o�v�e�r�a�g�e� �o�f� �i�t�s� �a�c�t�i�v�i�t�i�e�s� �b�y� �T�h�e� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s�,� �a� �t�r�a�d�e� �p�e�r�i�o�d�i�c�a�l� 

�p�u�b�l�i�s�h�e�d� �i�n� �C�h�i�c�a�g�o� �i�n� �t�h�e� �e�a�r�l�y� �1�8�7�0�s�.� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �m�o�v�e�d� �i�t�s� �o�f�f�i�c�e�s� �t�o� �N�e�w� 

�Y�o�r�k� �C�i�t�y� �a� �f�e�w� �y�e�a�r�s� �l�a�t�e�r�,� �b�u�t� �n�o�t� �b�e�f�o�r�e� �s�e�r�v�i�n�g� �a�s� �a�n� �u�n�o�f�f�i�c�i�a�l� �r�e�c�r�u�i�t�e�r� �f�o�r� �t�h�e� 

�C�h�i�c�a�g�o� �c�l�u�b�.�' �� 

�r�e�p�r�o�d�u�c�e�d� �i�n� �f�u�i�l� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n ��s� �c�o�n�s�t�i�t�u�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �i�i�s�t�i�i�n�g� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� 

�U�w�s�T�t� �a�d�i�n�i�s�s�i�v�a� �a�n�d� �m�e�m�b�e�r�s�h�i�p� �d�u�e�s�.� �W�h�i�l�e� �t�h�e� �e�d�i�t�o�r� �d�i�d� �n�u�i� �e�x�p�l�i�c�i�i�l�y� �u�r�g�e� �r�e�a�d�e�r�s� �t�o� 

�a�s�s�o�c�i�a�t�e� �w�i�t�h� �t�h�e� �C�h�i�c�a�g�o� �c�i�u�b�,� �h�e� �d�i�d� �n�o�t�e� �t�h�a�t�  ��B�y� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �o�f�f�i�c�i�a�l� 

�f� �n�a�i�n�e�s� �g�i�v�e�n� �i�n� �t�h�e� �l�a�s�t� �i�s�s�u�e� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �i�t� �w�i�l�l� �b�e� �s�e�e�n� �t�h�a�t� �a� 

�c�o�n�s�i�d�e�r�a�b�l�e� �n�u�m�b�e�r� �a�r�e� �t�h�o�s�e� �o�f� �C�i�g�i�n�e�e�r�s� �w�h�o� �r�a�n�k� �w�i�t�h� �t�h�e� �h�i�g�h�e�s�t� �c�l�a�s�s� �i�n� �t�h�e�i�r� 

�p�r�o�f�e�s�s�i�o�n� �i�n� �t�h�e� �w�o�r�l�d�,� �w�h�i�l�e� �w�i�i�h� �t�h�e� �n�a�m�e�s� �o�f� �m�a�n�y� �o�f� �t�h�e� �o�t�h�e�r�s� �a�r�e� �a�s�s�o�c�i�a�t�e�d� 

�e�s�t�i� 

�s�o�m�e� �o�f� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �e�n�g�i�n�e�e�r�i�n�g� �w�o�r�k�s� �i�n� �t�h�e� �c�o�u�n�t�r�y�. �� �A� �f�e�w� �i�i�n�e�s� �f�u�r�t�h�e�r� 

� � 

�T�h�e� �E� �E�n�g�i�n�e�e�n�n�g� �N�e�w�s� �u�n�d�e�r�w�e�n�t� �a� �n�u�m�b�e�r� �o�f� �n�a�m�e� �c�h�a�n�g�e�s� �a�s� �y�e�a�r�s� �p�a�s�s�e�d�.� 
�a� �4� �n�l� �3�1�m� �l�t� �b�e�g�i�n� �a�s� �E� �n�y�i�n�e�e�r� �a�n�d� �S�u�r�v�e�y�o�r�,� �c�h�a�n�g�e�d� �t�o� �E�n� �I� �e�y�o�r�,� �t�h�e�n� 

�i�o� �@� �E�n�g�i�n�e�s�r�i�n�g� �N�e�w�s�,� �i�n�g�e�n� �t�h�e�n� �E�n�g�i�n�g�s�r�i�n�g� �N�e�w�s� �a�n�d� �C�o�n�t�r�a�c�t� �j�o�u�r�n�a�l� �E�n�g�i�n�e�g�r�i�n�g� 
�,� �a�n�d� �f�i�n�a�l�l�y�,� �4� �i�n� �i�9�1�4�,� �m�e�r�g�e�d� �w�i�t�h� �t�h�e� 

�-�~� �w�T�.� � � � 

� � 

�J� �i�o� �b�e�c�o�m�e� 

� � 

 � �� �A�n�o�n�y�m�o�u�s�,�  ��T�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� �N�.�W�.�, �� �T�h�e� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� 
�O�c�t�o�b�e�r� �1�5�,� �1�8�7�5�:� �1�3�2�.� 

�~
� 

�
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�o�n� �i�n� �t�h�e� �s�a�m�e� �a�r�t�i�c�l�e�,� �t�h�e� �e�d�i�t�o�r� �d�e�c�l�a�r�e�d�  � ��i�t� �i�s� �n�o�t� �i�n�d�u�l�g�i�n�g� �i�n� �s�t�a�t�e�m�e�n�t�s� �o�f� �a�n� �o�v�e�r� 

�s�a�n�g�u�i�n�e� �n�a�t�u�r�e� �w�h�e�n� �w�e� �s�a�y� �t�h�a�t�,� �w�i�t�h� �i�t�s� �p�r�e�s�e�n�t� �s�t�a�r�t�,� �t�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s �� �C�l�u�b� �o�f� 

�t�h�e� �N�o�r�t�h�w�e�s�t� �w�o�u�l�d�,� �w�i�t�h�i�n� �t�w�o� �o�f� �t�h�r�e�e� �y�e�a�r�s�,� �f�a�n�k� �w�i�t�h� �t�h�e� �m�o�s�t� �i�n�f�l�u�e�n�t�i�a�l� 

�s�o�c�i�e�t�i�e�s� �i�n� �t�h�e� �c�o�u�n�t�r�y�. �� �T�h�e� �a�r�t�i�c�l�e� �c�l�o�s�e�d� �w�i�t�h� �a�n� �i�n�v�i�t�a�t�i�o�n� �t�o� �e�n�g�i�n�e�e�r�s� �a�n�d� 

 ��s�c�i�e�n�t�i�f�i�c� �m�e�n �� �t�o� �c�o�n�s�i�d�e�r� �j�o�i�n�i�n�g� �t�h�e� �s�o�c�i�e�t�y�,� �n�o�n�r�e�s�i�d�e�n�t� �m�e�m�b�e�r�s� �b�e�i�n�g� �a�s� 

�w�e�l�c�o�m�e� �a�s� �r�e�s�i�d�e�n�t�.� �O�v�e�r� �t�h�e� �y�e�a�r�s� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �r�e�g�u�l�a�r�l�y� �p�r�a�i�s�e�d� �v�a�r�i�o�u�s� �l�o�c�a�!� 

�a�n�d� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �a�s� �w�e�l�l� �a�s� �p�u�b�l�i�s�h�i�n�g� �e�d�i�t�o�n�a�l�s� �u�r�g�i�n�g� �e�n�g�i�d�e�e�r�s� �a�n�d� �s�c�i�e�n�t�i�s�t�s� 

�L�a� �B�T�.� �a�t�.� �t�o� �j�o�i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �b�u�t� �o�n�l�y� �t�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� �N�o�r�t�h�w�e�s�t� 

�l�i�m�i�t�e�d� �m�e�m�b�e�r�s�h�i�p� �t�o�  ��s�u�c�h� �p�e�r�s�o�n�s� �a�s� �h�a�v�e� �b�e�e�n�,� �o�r� �m�a�y� �n�o�w� �b�e�,� �e�n�g�a�g�e�d� �i�n� �t�h�e� 

�a�g�.� �f�a�t�,� �.� �e�e�e� �e�r� �e�a�e� �.� �r�e� �w�o� �n�t�i� �t�t� �s�k�.� �w�f�e�g� �p�i�a�c�t�i�c�e� �o�f� �i�h�e� �p�r�o�f�e�s�s�i�o�n� �o�f� �E�n�g�i�n�e�e�r�i�n�g�,� �a�s� �m�a�v� �b�e� �e�l�e�v�i�e�d�.� �u�p�o�n� �t�h�e� �w�r�i�t�t�e�n� 

�a�s�t�t�t� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n� �o�f� �t�w�o� �m�e�m�b�e�r�s� �o�f� �t�h�e� �C�i�u�b�. ��*�*�*� �I�n� �1�8�7�0� �m�e�m�b�e�r�s� �a�m�e�n�d�e�d� �t�h�e� 

�~� �C�o�n�s�t�i�t�u�t�i�o�n� �t�o� �i�n�c�l�u�d�e� �a�s� �A�s�s�o�c�i�a�t�e� �M�e�m�b�e�r�s� �p�e�r�s�o�n�s�  ��e�n�g�a�g�e�d� �i�n� �e�n�g�i�n�e�e�r�i�n�g�,� �o�r� �i�n� 

�k�i�n�d�r�e�d� �p�u�r�s�u�i�t�s�,� �b�u�t� �w�h�o� �a�r�e� �n�o�i� �e�l�i�g�i�b�l�e� �4�s� �m�e�m�b�e�r�s� �o�f� �i�h�e� �C�i�u�b�. ��' ��?� �A�s�s�o�c�i�a�t�e� 

�m�e�m�b�e�r�s� �c�o�u�l�d� �n�u�t� �v�o�t�e� �s�o� �a�t� �f�i�r�s�i� �w�e�r�e� �n�o�t� �r�e�q�u�i�r�e�d� �t�o� �p�a�y� �d�u�e�s�.� �T�h�i�s� �c�h�a�n�g�e�d� �i�n� 

�t�e�,� �h�o�w�e�v�e�r�,� �w�e�l�c�o�m�e� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �f�u�l�l�y� �i�n� �d�i�s�c�u�s�s�i�o�n�s� �a�n�d� �m
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 ��*� �A�n�o�n�y�m�o�u�s�,�  ��C�o�n�s�t�i�t�u�t�i�o�n� �o�f� �t�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �t�h�e� �N�o�r�t�h�w�e�s�t�, �� �T�h�e� 
�E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �O�c�t�o�b�e�r� �1�5�,� �1�8�7�5�:� �1�3�3�.� 
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�m�e�m�b�e�r�s� �w�a�s� �c�o�m�m�o�n� �p�r�a�c�t�i�c�e� �i�n� �t�h�e� �e�a�r�l�y� �y�e�a�r�s� �o�f� �m�a�n�y� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s�.� �A�s� �t�h�e� 

�c�l�u�b�s� �g�r�e�w�,� �h�o�w�e�v�e�r�,� �m�o�s�t� �a�m�e�n�d�e�d� �t�h�e�i�r� �b�y�-�l�a�w�s� �t�o� �p�e�r�m�i�t� �a� �l�e�s�s� �c�u�m�b�e�r�s�o�m�e� 

�p�r�o�c�e�s�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �o�r�g�a�n�i�z�e�d� �i�n� �t�h�e� �D�i�s�t�r�i�c�t� 

�o�f� �C�o�l�u�m�b�i�a� �i�n� �1�9�0�5�,� �c�r�e�a�t�e�d� �a� �m�e�m�b�e�r�s�h�i�p� �c�o�m�m�i�t�t�e�e� �t�o� �r�e�v�i�e�w� �a�p�p�l�i�c�a�t�i�o�n�s� �f�o�r� 

�a�d�m�i�s�s�i�o�n� �t�o� �t�h�e� �s�o�c�i�e�t�y�.� �C�a�n�d�i�d�a�t�e�s� �h�a�d� �t�o� �p�r�o�v�i�d�e� �r�e�f�e�r�e�n�c�e�s� �f�r�o�m� �t�h�r�e�e� �c�u�r�r�e�n�t� 

�m�e�m�b�e�r�s� �a�s� �w�e�l�l� �a�s� �g�i�v�i�n�g� �a� �b�r�i�e�f� �r�e�s�u�m�e� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �e�x�p�e�r�i�e�n�c�e�.� 

�I�f� �t�h�e� �M�e�m�b�e�r�s�h�i�p� �C�o�m�m�i�t�t�e�e� �a�p�p�r�o�v�e�d� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�,� �i�t� �w�a�s� �f�o�r�w�a�r�d�e�d� �t�o� 

�t�h�e� �W�S�E� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�i�o�n� �w�i�t�h� �a� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �t�h�a�t� �t�h�e� �c�a�n�d�i�d�a�t�e� �b�e� �a�d�m�i�t�t�e�d� �t�o� 

�t�h�e� �S�o�c�i�e�t�y�.� �T�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �A�S�C�E�,� �i�n�i�t�i�a�l�i�v� �a�l�s�o� �a�s�k�e�d� �t�h�e� �e�n�t�i�r�e� 

�m�e�m�b�e�r�s�h�i�p� �t�o� �v�o�t�e� �o�n� �p�r�o�p�o�s�e�d� �n�e�w� �m�e�m�b�e�r�s�,� �b�u�t� �a�s� �m�e�m�b�e�r�s�h�i�p� �r�o�l�l�s� �g�r�e�w� 

�a�m�e�n�d�e�d� �t�h�e�i�r� �c�o�n�s�t�i�t�u�t�i�o�n�s� �t�o� �p�e�r�m�i�t� �t�h�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �o�r� �M�e�m�b�e�r�s�h�i�p� 

�C�o�m�m�i�t�t�e�e�s� �t�o� �a�c�c�e�p�t� �o�r� �r�e�j�e�c�t� �c�a�n�d�i�d�a�t�e�s�.� 

�E�n�g�i�n�e�e�r�s� �f�o�u�n�d�e�d� �c�l�u�b�s� �i�n� �m�e�t�r�o�p�o�l�i�t�a�n� �a�r�e�a�s� �a�n�d� �i�n� �s�m�a�l�l�e�r� �t�o�w�n�s�,� �f�r�o�m� 

�N�e�w� �Y�o�r�k� �C�i�t�y� �t�o� �P�h�o�e�n�e�x�v�i�l�l�e�,� �P�e�n�n�s�y�l�v�a�n�i�a�,� �a�n�d� �e�n�g�a�g�e�d� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �a�c�t�i�v�i�t�i�e�s�.� 

�B�y� �t�h�e� �1�8�9�0�s� �s�i�x� �d�i�s�t�i�n�c�t� �t�y�p�e�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s� �h�a�d� �a�p�p�e�a�r�e�d�:� �n�a�t�i�o�n�a�l� 

�s�i�n�g�l�e� �d�i�s�c�i�p�l�i�n�e� �s�o�c�i�e�t�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�;� �n�a�t�i�o�n�a�l� 

�s�p�e�c�i�a�l� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�,� �s�u�c�h� �a�s� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �H�e�a�t�i�n�g� �a�n�d� �V�e�n�t�i�l�a�t�i�n�g� 

�E�n�g�i�n�e�e�r�s�;� �s�t�a�t�e� �s�i�n�g�l�e� �d�i�s�c�i�p�l�i�n�e� �s�o�c�i�e�t�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� 

�a�n�d� �S�u�r�v�e�y�o�r�s� �o�f� �I�n�d�i�a�n�a�;� �l�o�c�a�l� �s�i�n�g�l�e� �d�i�s�c�i�p�l�i�n�e� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s�,� �s�u�c�h� �a�s� �t�h�e� �C�i�v�i�l� 

�E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �C�l�e�v�e�i�a�n�d�;� �l�o�c�a�l� �m�u�l�t�i�-�d�i�s�c�i�p�l�i�n�e�,� �o�r� �u�m�b�r�e�l�l�a� �s�o�c�i�e�t�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� 

�T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y� �o�f� �t�h�e� �P�a�c�i�f�i�c� �C�o�a�s�t�;� �a�n�d� �l�o�c�a�l� �e�t�h�n�i�c� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s�,� �s�u�c�h� �a�s� 

�7�9



�a�l�l� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �t�e�c�h�n�i�c�a�l� �s�o�c�i�e�t�i�e�s�,� �a�n�d� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �s�o�c�i�e�t�y� �d�e�c�i�d�e�d� �f�o�r� �i�t�s�e�l�f� 

�w�h�a�t� �m�a�t�e�r�i�a�l�s� �i�t� �w�a�n�t�e�d� �p�u�b�l�i�s�h�e�d� �i�n� �t�h�e� �A�E�S� �j�o�u�r�n�a�l�.� �I�n� �r�e�c�a�l�l�i�n�g� �t�h�e� �o�r�i�g�i�n�s� �f�i�f�t�e�e�n� 

�y�e�a�r�s� �e�a�r�l�i�e�r� �o�f� �t�h�e� �A�E�S� �i�n� �J�a�n�u�a�r�y� �1�8�9�5� �J�.� �B�.� �J�o�h�n�s�o�n� �w�r�o�t�e�:� 

�T�h�e� �A�s�s�o�c�i�a�t�i�o�n� �h�a�s� �b�e�e�n� �c�a�l�l�e�d� �i�n�t�o� �b�e�i�n�g� �b�y� �n�o� �n�a�r�r�o�w� �s�p�i�r�i�t�.� �M�a�n�y� �o�f� �i�t�s� 
�p�r�o�m�o�t�e�r�s� �b�e�l�i�e�v�e� �t�h�a�t� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s� �s�h�o�u�l�d� �b�e� �e�s�t�a�b�l�i�s�h�e�d� �a�n�d� 
�f�o�s�t�e�r�e�d� �i�n� �e�v�e�r�y� �c�e�n�t�e�r� �o�f� �p�o�p�u�l�a�t�i�o�n� �w�h�e�r�e� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�f�e�s�s�i�o�n� �i�s� 
�s�u�f�f�i�c�i�e�n�t�l�y� �s�t�r�o�n�g� �t�o� �s�u�p�p�o�r�t� �o�n�e�;� �.�.�.� �T�h�e�y� �a�l�s�o� �b�e�l�i�e�v�e� �t�h�a�t� �t�h�e�s�e� �l�o�c�a�l� �.� 
�s�o�c�i�e�t�i�e�s� �s�h�o�u�l�d� �b�e� �b�r�o�u�g�h�t� �i�n�t�o� �a�f�f�i�l�i�a�t�i�o�n� �b�y� �a�s�s�o�c�i�a�t�i�o�n� �w�i�t�h� �s�o�m�e� �w�i�d�e�r� 
�s�p�h�e�r�e� �o�f� �a�c�t�i�o�n�.�"�'�!�*� 

�I�n� �1�8�9�5� �c�o�n�s�t�i�t�u�e�n�t� �s�o�c�i�e�t�i�e�s� �p�a�i�d� �a�n�n�u�a�l� �d�u�e�s� �t�o� �t�h�e� �A�E�S� �o�f� �5�0� �c�e�n�t�s� �p�e�r� �i�n�d�i�v�i�d�u�a�l� 

�m�e�m�b�e�r�.� �S�a�l�e�s� �o�f� �a�d�v�e�r�t�i�s�i�n�g� �p�a�g�e�s� �h�e�l�p�e�d� �d�e�f�r�a�y� �p�u�b�l�i�c�a�t�i�o�n� �c�o�s�t�s� �a�n�d� �k�e�p�t� �r�e�q�u�i�r�e�d� 

�c�o�n�t�r�i�b�u�t�i�o�n�s� �f�r�o�m� �m�e�m�b�e�r�s� �r�e�l�a�t�i�v�e�l�y� �l�o�w�.� �I�n� �g�i�v�i�n�g� �h�i�s� �a�n�n�u�a�l� �r�e�p�o�r�t� �a�s� �c�h�a�i�r�m�a�n�,� 

�P�r�o�f�e�s�s�o�r� �J�o�h�n�s�o�n� �n�o�t�e�d� �t�h�a�t� �i�n� �t�h�e� �e�a�r�l�y� �y�e�a�r�s� �o�f� �t�h�e� �A�E�S� �i�t� �h�a�d� �o�c�c�a�s�i�o�n�a�l�l�y� �b�e�e�n� 

�d�i�f�f�i�c�u�l�t� �t�o� �f�i�n�d� �e�n�o�u�g�h� �m�a�t�e�r�i�a�l� �t�o� �j�u�s�t�i�f�y� �a� �m�o�n�t�h�l�y� �p�u�b�l�i�c�a�t�i�o�n� �s�c�h�e�d�u�l�e�,� �b�u�t� �b�y� �t�h�e� 

�m�i�d�-�1�8�9�0�s� �t�h�e� �j�o�u�r�n�a�l� �w�a�s� �w�i�d�e�l�y� �r�e�c�o�g�n�i�z�e�d� �f�o�r� �t�h�e� �h�i�g�h� �q�u�a�l�i�t�y� �o�f� �t�h�e� �t�e�c�h�n�i�c�a�l� 

�p�a�p�e�r�s� �i�n� �i�t�s� �p�a�g�e�s�.�'�!� 

�S�t�a�t�e� �a�n�d� �r�e�g�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �C�o�u�n�t�y� �S�u�r�v�e�y�o�r�s� �a�n�d� 

�C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �o�f� �I�n�d�i�a�n�a� �o�r� �t�h�e� �I�l�l�i�n�o�i�s� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� �a�n�d� �S�u�r�v�e�y�o�r�s� �g�e�n�e�r�a�l�l�y� 

�l�i�m�i�t�e�d� �t�h�e�i�r� �m�e�e�t�i�n�g�s� �t�o� �o�n�e� �a�n�n�u�a�l�l�y�.� �T�h�e�s�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g�s� �l�a�s�t�e�d� �o�n�e� �t�o� �t�h�r�e�e� �d�a�y�s� 

�a�n�d� �i�n�c�l�u�d�e�d� �m�a�n�y� �o�f� �t�h�e� �s�a�m�e� �f�e�a�t�u�r�e�s� �a�s� �t�h�e� �c�o�n�v�e�n�t�i�o�n�s� �o�f� �t�h�e� �n�a�t�i�o�n�a�l� �m�e�e�t�i�n�g�s�,� 

�s�u�c�h� �a�s� �e�x�c�u�r�s�i�o�n�s� �t�o� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t�s�,� �p�a�p�e�r� �s�e�s�s�i�o�n�s�,� �a� �b�u�s�i�n�e�s�s� �m�e�e�t�i�n�g�,� �a�n�d� �a� 

� � 

�"�*� �J�.� �B�.� �J�o�h�n�s�o�n�,� �"�R�e�p�o�r�t� �o�f� �t�h�e� �C�h�a�i�r�m�a�n�, �� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� 
�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s� �J�a�n�u�a�r�y� �1�8�9�5�:� �1�0�0�.� 

�"�>� �T�i�d�.� 
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�b�a�n�q�u�e�t�.� �S�m�a�l�l� �s�o�c�i�e�t�i�e�s� �m�i�g�h�t� �c�o�n�d�u�c�t� �a�l�l� �t�h�e�i�r� �b�u�s�i�n�e�s�s� �i�n� �o�n�l�y� �o�n�e� �d�a�y�,� �w�h�i�l�e� �l�a�r�g�e�r� 

�g�r�o�u�p�s� �n�e�e�d�e�d� �m�o�r�e� �t�i�m�e� �t�o� �t�a�k�e� �c�a�r�e� �o�f� �b�o�t�h� �p�a�p�e�r� �s�e�s�s�i�o�n�s� �a�n�d� �s�o�c�i�e�t�y� �b�u�s�i�n�e�s�s�.� �A�s� 

�s�o�c�i�e�t�i�e�s� �g�r�e�w� �i�n� �s�i�z�e�,� �a�n�n�u�a�l� �m�e�e�t�i�n�g�s� �g�r�e�w�,� �t�o�o�.� �T�h�e� �F�e�b�r�u�a�r�y� �1�8�9�7� �m�e�e�t�i�n�g� �o�f� �t�h�e� 

�W�e�s�t� �V�i�r�g�i�n�i�a� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� �l�a�s�t�e�d� �o�n�l�y� �o�n�e� �d�a�y�,� �b�u�t� �b�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �J�a�n�u�a�r�y� 

�r�e�q�u�i�r�e�d� �t�w�o� �a�s� �t�h�e� �n�u�m�b�e�r� �o�f� �p�a�p�e�r�s� �p�r�e�s�e�n�t�e�d� �d�o�u�b�l�e�d�.� �T�o�p�i�c�s� �d�i�s�c�u�s�s�e�d� �a�t� �t�h�e� 

�J�a�n�u�a�r�y� �2�6�-�2�7�,� �1�8�9�8�,� �m�e�e�t�i�n�g� �i�n�c�l�u�d�e�d� �"�C�i�t�y� �C�o�m�f�o�r�t�s� �i�n� �R�u�r�a�l� �H�o�m�e�s�,�"� �"�T�h�e� 

�I�m�p�o�r�t�a�n�c�e� �o�f� �G�e�o�l�o�g�y� �i�n� �E�n�g�i�n�e�e�r�i�n�g� �P�r�o�b�l�e�m�s�,�"� �"�M�o�d�e�r�n� �T�r�e�n�d�s� �o�f� �E�n�g�i�n�e�e�r�i�n�g� 

�E�d�u�c�a�t�i�o�n�,�"� �a�n�d� �"�P�r�o�f�e�s�s�i�o�n�a�l� �S�t�a�t�i�c�s� �a�n�d� �E�t�h�i�c�s�.�"� 

�M�a�n�y� �o�f� �t�h�e� �s�t�a�t�e� �s�o�c�i�e�t�i�e�s�,� �l�i�k�e� �t�h�e� �l�o�c�a�l� �g�r�o�u�p�s�,� �b�e�g�a�n� �w�i�t�h� �o�n�l�y� �a� �h�a�n�d�f�u�l� �o�f� 

�m�e�m�b�e�r�s�.� �S�i�x� �m�e�n� �a�t�t�e�n�d�e�d� �t�h�e� �1�8�8�1� �f�i�r�s�t� �m�e�e�t�i�n�g� �o�f� �t�h�e� �I�n�d�i�a�n�a� �s�o�c�i�e�t�y�,� �f�o�r� �e�x�a�m�p�l�e�,� 

�w�h�i�l�e� �l�e�s�s� �t�h�a�n� �a� �d�o�z�e�n� �w�e�r�e� �p�r�e�s�e�n�t� �a�t� �t�h�e� �1�8�8�0� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �m�e�e�t�i�n�g� �t�h�a�t� �l�e�d� �t�o� �t�h�e� 

�f�o�r�m�a�t�i�o�n� �o�f� �t�h�e� �M�i�c�h�i�g�a�n� �S�o�c�i�e�t�y� �o�f� �S�u�r�v�e�y�o�r�s� �a�n�d� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�.� �I�t� �s�o�m�e�t�i�m�e�s� 

�r�e�q�u�i�r�e�d� �s�e�v�e�r�a�l� �e�f�f�o�r�t�s� �a�t� �o�r�g�a�n�i�z�i�n�g� �a� �s�t�a�t�e� �s�o�c�i�e�t�y� �b�e�f�o�r�e� �a� �v�i�a�b�l�e� �o�r�g�a�n�i�z�a�t�i�o�n� �w�a�s� 

�e�s�t�a�b�l�i�s�h�e�d�.� �I�t� �w�a�s� �n�o�t� �u�n�c�o�m�m�o�n� �f�o�r� �a� �s�t�a�t�e� �g�r�o�u�p� �t�o� �o�r�g�a�n�i�z�e�,� �h�o�l�d� �o�n�e� �o�r� �t�w�o� 

�a�n�n�u�a�l� �m�e�e�t�i�n�g�s�,� �a�n�d� �t�h�e�n� �v�a�n�i�s�h�.� �T�h�e� �p�e�r�i�p�a�t�e�t�i�c� �l�i�f�e�s�t�y�l�e� �o�f� �m�a�n�y� �o�f� �t�h�e� �m�o�s�t� 

�q�u�a�l�i�f�i�e�d� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l�l�y� �a�c�t�i�v�e� �c�i�v�i�l� �e�n�g�i�n�e�e�r�s� �m�e�a�n�t� �t�h�e�y� �o�f�t�e�n� �d�i�d� �n�o�t� �s�t�a�y� �i�n� �o�n�e� 

�l�o�c�a�l�e� �f�o�r� �v�e�r�y� �l�o�n�g�.� �I�f� �t�h�e� �i�m�p�e�t�u�s� �f�o�r� �o�r�g�a�n�i�z�i�n�g� �a� �s�t�a�t�e� �s�o�c�i�e�t�y� �l�a�y� �i�n� �t�h�e� �i�n�s�p�i�r�a�t�i�o�n� 

�o�f� �o�n�e� �e�n�e�r�g�e�t�i�c� �i�n�d�i�v�i�d�u�a�l�,� �w�h�e�n� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l�'�s� �w�o�r�k� �t�o�o�k� �h�i�m� �t�o� �a� �d�i�f�f�e�r�e�n�t� �s�t�a�t�e�,� 

�t�h�e� �f�l�e�d�g�l�i�n�g� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�y� �h�e� �l�e�f�t� �b�e�h�i�n�d� �r�i�s�k�e�d� �d�y�i�n�g� �f�r�o�m� �l�a�c�k� �o�f� �a� �l�e�a�d�e�r�,� 

�p�a�r�t�i�c�u�l�a�r�l�y� �d�u�r�i�n�g� �t�h�e� �1�8�6�0�s� �a�n�d� �1�8�7�0�s� �w�h�e�n� �t�h�e� �o�v�e�r�a�l�l� �n�u�m�b�e�r�s� �o�f� �e�n�g�i�n�e�e�r�s� �i�n� �a�n�y� 

�o�n�e� �a�r�e�a� �w�e�r�e� �s�t�i�l�l� �q�u�i�t�e� �s�m�a�l�l�.� �L�o�c�a�l� �c�l�u�b�s� �o�f�t�e�n� �e�x�p�e�r�i�e�n�c�e�d� �s�i�m�i�l�a�r� �p�r�o�b�l�e�m�s�.� �M�a�n�y� 
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�d�i�d� �w�e�l�l� �f�o�r� �a� �f�e�w� �y�e�a�r�s�,� �a�n�d� �t�h�e�n� �f�a�d�e�d� �a�w�a�y�.� �E�v�e�n� �t�h�e� �v�e�n�e�r�a�b�l�e� �B�o�s�t�o�n� �S�o�c�i�e�t�y� �o�f� 

�E�n�g�i�n�e�e�r�s�,� �w�h�i�c�h� �c�l�a�i�m�e�d� �t�o� �b�e� �t�h�e� �o�l�d�e�s�t� �c�o�n�t�i�n�u�a�l�l�y� �f�u�n�c�t�i�o�n�i�n�g� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�y� �i�n� 

�t�h�e� �c�o�u�n�t�r�y�,� �e�x�p�e�r�i�e�n�c�e�d� �a� �p�e�r�i�o�d� �o�f� �s�u�c�h� �t�h�o�r�o�u�g�h� �d�o�r�m�a�n�c�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �C�i�v�i�l� �W�a�r� 

�t�h�a�t� �m�a�n�y� �e�n�g�i�n�e�e�r�s� �i�n� �t�h�e� �B�o�s�t�o�n� �a�r�e�a� �b�e�c�a�m�e� �a�w�a�r�e� �o�f� �i�t�s� �e�x�i�s�t�e�n�c�e� �o�n�l�y� �a�f�t�e�r� �t�h�e�y� 

�h�a�d� �a�t�t�e�m�p�t�e�d� �t�o� �i�n�c�o�r�p�o�r�a�t�e� �a� �n�e�w� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�t�h� �t�h�e� �s�a�m�e� �n�a�m�e�.�' ��®� �B�y� �t�h�e� �1�8�9�0�s�,� 

�h�o�w�e�v�e�r�,� �i�n�i�t�i�a�l� �m�e�m�b�e�r�s�h�i�p� �f�o�r� �a�n�y� �l�o�c�a�l� �g�r�o�u�p� �w�a�s� �m�o�r�e� �t�y�p�i�c�a�l�l�y� �a�b�o�u�t� �t�w�o� �d�o�z�e�n�.� 

�B�y� �t�h�e� �e�a�r�l�y� �1�9�0�0�s� �a� �c�a�l�l� �f�o�r� �m�e�m�b�e�r�s� �i�n� �a� �n�e�w� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b� �o�r� �s�o�c�i�e�t�y� �m�i�g�h�t� �d�r�a�w� 

�o�n�e� �h�u�n�d�r�e�d� �o�r� �m�o�r�e� �i�n�t�e�r�e�s�t�e�d� �p�e�r�s�o�n�s�.� �E�v�e�n� �i�n� �t�h�e� �e�a�r�l�y� �1�8�9�0�s� �n�e�w� �n�a�t�i�o�n�a�l� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �c�o�u�l�d� �d�r�a�w� �h�u�n�d�r�e�d�s� �o�f� �c�h�a�r�t�e�r� �m�e�m�b�e�r�s�.� �I�n� �N�e�w� �Y�o�r�k� �C�i�t�y� �f�o�u�r� 

�h�u�n�d�r�e�d� �a�n�d� �t�h�i�r�t�y�-�f�i�v�e� �p�e�r�s�o�n�s� �a�t�t�e�n�d�e�d� �t�h�e� �1�8�9�3� �f�o�u�n�d�i�n�g� �c�o�n�v�e�n�t�i�o�n� �o�f� �t�h�e� �S�o�c�i�e�t�y� 

�o�f� �N�a�v�a�l� �A�r�c�h�i�t�e�c�t�s� �a�n�d� �M�a�r�i�n�e� �E�n�g�i�n�e�e�r�s�.� 

�A�n� �a�l�t�e�r�n�a�t�i�v�e� �v�i�e�w� �o�f� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �t�h�e� �t�r�a�v�e�l�i�n�g� �c�o�n�s�u�l�t�i�n�g� �e�n�g�i�n�e�e�r� �o�n� �t�h�e� 

�g�r�o�w�t�h� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �i�s� �t�h�a�t� �e�x�t�e�n�s�i�v�e� �t�r�a�v�e�l� �m�e�a�n�t� �t�h�a�t� �o�n�e� �o�r� �t�w�o� �m�e�n� �c�o�u�l�d� 

�s�e�r�v�e� �a�s� �c�a�t�a�l�y�s�t�s� �f�o�r� �o�r�g�a�n�i�z�i�n�g� �c�l�u�b�s� �o�v�e�r� �a� �w�i�d�e� �g�e�o�g�r�a�p�h�i�c� �a�r�e�a�.� �C�h�a�r�l�e�s� �P�a�i�n�e�,� �a� 

�w�e�l�l�-�k�n�o�w�n� �r�a�i�l�r�o�a�d� �e�n�g�i�n�e�e�r�,� �w�a�s� �i�n�s�t�r�u�m�e�n�t�a�l� �i�n� �f�o�u�n�d�i�n�g� �b�o�t�h� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� 

�o�f� �E�n�g�i�n�e�e�r�s� �i�n� �C�h�i�c�a�g�o� �a�n�d� �t�h�e� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �C�l�e�v�e�l�a�n�d�.� �O�c�t�a�v�e� �C�h�a�n�u�t�e�,� 

�f�a�m�o�u�s� �a�m�o�n�g� �n�i�n�e�t�e�e�n�t�h� �c�e�n�t�u�r�y� �e�n�g�i�n�e�e�r�s� �f�o�r� �d�e�s�i�g�n�i�n�g� �t�h�e� �f�i�r�s�t� �r�a�i�l�r�o�a�d� �b�r�i�d�g�e� 

�a�c�r�o�s�s� �t�h�e� �M�i�s�s�o�u�r�i� �R�i�v�e�r�,� �w�a�s� �a� �m�e�m�b�e�r� �n�o�t� �o�n�l�y� �o�f� �t�h�e� �A�S�C�E� �(�w�h�i�c�h� �h�e� �s�e�r�v�e�d� �a�s� 

�p�r�e�s�i�d�e�n�t� �i�n� �1�8�9�1�,� �t�e�n� �y�e�a�r�s� �p�r�i�o�r� �t�o� �h�i�s� �p�r�e�s�i�d�e�n�c�y� �o�f� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y�)� �b�u�t� �a�l�s�o� �o�f� 

� � 

�"�©� �D�e�s�m�o�n�d� �F�i�t�z�g�e�r�a�l�d�,� �"�H�i�s�t�o�r�i�c�a�l� �A�d�d�r�e�s�s�, �� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� 
�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s� �X�X�1�(�1�8�9�9�)�:� �2�6�8�-�2�8�0�.� �S�e�e� �a�l�s�o� �E�d�g�a�r� �M�a�r�b�u�r�g�,� �"�N�i�n�e�t�e�e�n�t�h�-� 
�C�e�n�t�u�r�y� �E�n�g�i�n�e�e�r�i�n�g�:� �I�t�s� �E�v�o�l�u�t�i�o�n�,� �a�n�d� �S�o�m�e�t�h�i�n�g� �o�f� �I�t�s� �B�e�g�i�n�n�i�n�g�s� �i�n� �A�m�e�r�i�c�a�,�"� 

�a�d�e�l�p�h�i�a� �X�V�I�I�I�(�1�9�0�1�)�:� �1�-�2�1�.� 

� 



�t�h�e� �S�t�.� �L�o�u�i�s� �E�n�g�i�n�e�e�r�s �� �C�l�u�b�,� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �a�n�d� �t�h�e� �K�a�n�s�a�s� �C�i�t�y� 

�E�n�g�i�n�e�e�r�s� �C�l�u�b�.� �H�u�n�t�e�r� �M�c�D�o�n�a�l�d�,� �a�n�o�t�h�e�r� �f�u�t�u�r�e� �A�S�C�E� �p�r�e�s�i�d�e�n�t�,� �w�a�s� �a�c�t�i�v�e� �i�n� �t�h�e� 

�E�n�g�i�n�e�e�r�i�n�g� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �t�h�e� �S�o�u�t�h� �a�n�d� �t�h�e� �A�S�C�E�.� �G�i�v�e�n� �t�h�e� �s�t�r�o�n�g� �b�e�l�i�e�f� �i�n� �t�h�e� 

�v�a�l�u�e� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �a�m�o�n�g� �m�e�m�b�e�r�s� �o�f� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �e�l�i�t�e�,� �i�t� �i�s� �n�o�t� 

�s�u�r�p�r�i�s�i�n�g� �t�o� �f�i�n�d� �m�a�n�y� �l�o�c�a�l� �c�l�u�b� �o�r�g�a�n�i�z�e�r�s� �a�n�d� �o�f�f�i�c�e�r�s�,� �s�u�c�h� �a�s� �G�e�o�r�g�e� �P�e�g�r�a�m� �o�f� 

�t�h�e� �T�e�c�h�n�i�c�a�l� �C�l�u�b� �o�f� �O�m�a�h�a� �a�n�d� �A�l�e�x�a�n�d�e�r� �D�o�w� �o�f� �D�e�t�r�o�i�t�,� �s�e�r�v�i�n�g� �a�s� �d�i�r�e�c�t�o�r�s� �o�r� 

�o�f�f�i�c�e�r�s� �o�f� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �a�s� �w�e�l�l� �a�s� �l�o�c�a�l�.� �F�o�r� �s�o�m�e� �o�f� �t�h�e�s�e� �m�e�n�,� �r�e�c�o�g�n�i�t�i�o�n� �a�n�d� 

�r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�t� �t�h�e� �s�t�a�t�e� �o�r� �l�o�c�a�l� �l�e�v�e�l� �c�a�m�e� �m�a�n�y� �y�e�a�r�s� �p�r�i�o�r� �t�o� �n�a�t�i�o�n�a�l� �r�e�c�o�g�n�i�t�i�o�n�.� 

�D�a�n�i�e�l� �W�e�b�s�t�e�r� �M�e�a�d�,� �f�o�r� �e�x�a�m�p�l�e�,� �h�e�l�p�e�d� �o�r�g�a�n�i�z�e� �a�n�d� �l�a�t�e�r� �s�e�r�v�e�d� �a�s� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� 

�I�l�l�i�n�o�i�s� �S�o�c�i�e�t�y� �o�f� �S�u�r�v�e�y�o�r�s� �a�n�d� �E�n�g�i�n�e�e�r�s� �m�a�n�y� �y�e�a�r�s� �p�r�i�o�r� �t�o� �b�e�c�o�m�i�n�g� �n�a�t�i�o�n�a�l�l�y� 

�k�n�o�w�n� �a�m�o�n�g� �c�i�v�i�l� �e�n�g�i�n�e�e�r�s� �f�o�r� �h�i�s� �w�o�r�k� �i�n� �h�y�d�r�o�e�l�e�c�t�r�i�c� �d�e�v�e�l�o�p�m�e�n�t�.� �A�s� �a� �y�o�u�n�g� 

�m�a�n�,� �M�e�a�d� �s�e�r�v�e�d� �b�o�t�h� �a�s� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �I�l�l�i�n�o�i�s� �S�o�c�i�e�t�y� �a�n�d� �a�s� �a� �v�i�c�e� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� 

�W�e�s�t�e�r�n� �S�o�c�i�e�t�y�.� �M�a�n�y� �y�e�a�r�s� �l�a�t�e�r�,� �i�n� �1�9�3�6�,� �h�e� �s�e�r�v�e�d� �a�s� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �A�S�C�E�.� �F�o�r� 

�o�t�h�e�r�s�,� �s�u�c�h� �a�s� �G�e�o�r�g�e� �H�.� �B�e�n�z�e�n�b�e�r�g� �o�f� �M�i�l�w�a�u�k�e�e�,� �h�e�l�p�i�n�g� �t�o� �e�s�t�a�b�l�i�s�h� �a� �s�t�r�o�n�g� �l�o�c�a�l� 

�c�l�u�b� �l�i�k�e� �t�h�e� �W�i�s�c�o�n�s�i�n� �P�o�l�y�t�e�c�h�n�i�c� �S�o�c�i�e�t�y� �f�o�l�l�o�w�e�d� �a�f�t�e�r� �a�c�t�i�v�e� �i�n�v�o�l�v�e�m�e�n�t� �o�n� �t�h�e� 

�n�a�t�i�o�n�a�l� �l�e�v�e�l�.� 

�I�n� �a�n�y� �e�v�e�n�t�,� �b�y� �t�h�e� �1�8�9�0�s� �t�h�e� �r�a�p�i�d� �g�r�o�w�t�h� �o�f� �o�t�h�e�r� �e�n�g�i�n�e�e�r�i�n�g� �s�p�e�c�i�a�l�t�i�e�s�,� 

�s�u�c�h� �a�s� �e�l�e�c�t�r�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g�,� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� 

�e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �u�m�b�r�e�l�l�a�,� �o�r� �n�o�n�s�p�e�c�i�a�l�i�z�e�d�,� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �i�n� �m�a�n�y� �c�i�t�i�e�s�.� �T�h�e�s�e� 

�p�o�l�y�t�e�c�h�n�i�c� �c�l�u�b�s� �w�e�r�e� �o�r�g�a�n�i�z�e�d�,� �a�s� �t�h�e� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �n�o�t�e�d� �i�n� �r�e�p�o�r�t�i�n�g� �o�n� �t�h�e� 

�A�p�r�i�l� �8�,� �1�8�9�7�,� �c�r�e�a�t�i�o�n� �o�f� �t�h�e� �N�e�b�r�a�s�k�a� �E�n�g�i�n�e�e�r�s� �C�l�u�b�,� �i�n� �s�u�c�h� �a� �w�a�y� �a�s� �t�o� �e�n�c�o�u�r�a�g�e� 

�8�3



�p�a�r�t�i�c�i�p�a�t�i�o�n� �b�y� �a�l�l� �e�n�g�i�n�e�e�r�s� �r�e�g�a�r�d�l�e�s�s� �o�f� �s�p�e�c�i�a�l�i�z�e�d� �t�r�a�i�n�i�n�g�.�'�'�?� �T�h�e� �P�o�l�y�t�e�c�h�n�i�c� 

�S�o�c�i�e�t�y� �o�f� �U�t�a�h�,� �o�r�g�a�n�i�z�e�d� �i�n� �S�a�l�t� �L�a�k�e� �C�i�t�y� �i�n� �M�a�r�c�h� �1�8�9�0�,� �d�e�c�l�a�r�e�d� �i�t�s�e�l�f� �o�p�e�n� �t�o� �a�l�l� 

�c�i�v�i�l�,� �m�e�c�h�a�n�i�c�a�l�,� �e�l�e�c�t�r�i�c�a�l�,� �a�n�d� �m�i�n�i�n�g� �e�n�g�i�n�e�e�r�s�.� �T�h�e� �s�t�a�t�e�d� �g�o�a�l�s� �o�f� �t�h�e� �S�o�c�i�e�t�y� �w�e�r�e� 

�t�h�e� �u�s�u�a�l� �"�p�r�o�f�e�s�s�i�o�n�a�l� �i�m�p�r�o�v�e�m�e�n�t� �o�f� �m�e�m�b�e�r�s�,� �t�h�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� �o�f� �s�o�c�i�a�l� 

�i�n�t�e�r�c�o�u�r�s�e� �a�m�o�n�g� �m�e�n� �o�f� �p�r�a�c�t�i�c�a�l� �s�c�i�e�n�c�e�,� �a�d�v�a�n�c�e�m�e�n�t� �o�f� �s�c�i�e�n�t�i�f�i�c� �p�r�o�f�e�s�s�i�o�n�s�,� 

�[�a�n�d�]� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �a� �c�e�n�t�r�a�l� �p�o�i�n�t� �o�f� �u�n�i�o�n� �a�n�d� �r�e�f�e�r�e�n�c�e� �f�o�r� �i�t�s� �m�e�m�b�e�r�s�.�"�'�'�®� �M�a�n�y� 

�m�e�m�b�e�r�s� �o�f� �l�o�c�a�l� �p�o�l�y�t�e�c�h�n�i�c�s� �a�l�s�o� �b�e�l�i�e�v�e�d� �t�h�a�t� �t�h�e�i�r� �s�i�t�u�a�t�i�o�n� �i�n� �a� �w�e�s�t�e�r�n� �s�t�a�t�e� �o�r� �i�n� 

�s�o�m�e� �o�t�h�e�r� �w�a�y� �w�e�l�l� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �h�e�a�d�q�u�a�r�t�e�r�s� �o�f� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �p�r�o�v�i�d�e�d� 

�t�h�e�m� �w�i�t�h� �u�n�i�q�u�e� �p�e�r�s�p�e�c�t�i�v�e�s� �o�n� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�b�l�e�m�s� �a�n�d� �p�r�o�g�r�e�s�s�.� �G�e�o�r�g�e� �D�i�c�k�i�e�,� 

�p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y� �o�f� �t�h�e� �P�a�c�i�f�i�c� �C�o�a�s�t�,� �a�d�d�r�e�s�s�e�d� �t�h�i�s� �t�h�e�m�e� �o�f� 

�u�n�i�q�u�e�n�e�s�s� �i�n� �h�i�s� �1�9�0�4� �s�p�e�e�c�h� �t�o� �t�h�e� �c�l�u�b�:� 

�T�o� �m�y� �m�i�n�d�,� �o�n�e� �o�f� �t�h�e� �b�e�s�t� �r�e�a�s�o�n�s� �w�h�y� �t�h�e� �e�n�g�i�n�e�e�r�s� �o�f� �t�h�e� �P�a�c�i�f�i�c� �C�o�a�s�t� 
�s�h�o�u�l�d� �m�a�i�n�t�a�i�n� �a�n�d� �f�o�s�t�e�r� �a� �s�t�r�o�n�g� �l�o�c�a�l� �S�o�c�i�e�t�y� �e�m�b�r�a�c�i�n�g� �t�h�e� �d�i�f�f�e�r�e�n�t� 
�b�r�a�n�c�h�e�s� �o�f� �t�h�e� �p�r�o�f�e�s�s�i�o�n� �l�i�e�s� �i�n� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �w�o�r�k� �d�o�n�e� �h�e�r�e� �i�s� �i�n� �m�a�n�y� 
�c�a�s�e�s� �o�r�i�g�i�n�a�l� �b�o�t�h� �i�n� �c�o�n�c�e�p�t�i�o�n� �a�n�d� �e�x�e�c�u�t�i�o�n�.� �.�.�.� �O�u�r� �e�n�g�i�n�e�e�r�s� �s�h�o�u�l�d� 
�r�e�c�o�r�d� �t�h�e�i�r� �e�x�p�e�r�i�e�n�c�e�s� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e�m� �i�n� �t�h�e� �t�r�a�n�s�a�c�t�i�o�n�s� �o�f� �t�h�e� �S�o�c�i�e�t�y� 
�t�h�a�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e�m� �t�o� �t�h�e� �w�o�r�l�d�.� �T�h�i�s�,� �o�f� �c�o�u�r�s�e�,� �r�e�q�u�i�r�e�s� �m�e�e�t�i�n�g�s� �l�i�k�e� �t�h�e� 
�p�r�e�s�e�n�t�.�.�.� �.�'�!�?� 

�T�h�e� �o�r�g�a�n�i�z�i�n�g� �c�o�m�m�i�t�t�e�e�s� �f�o�r� �t�h�e�s�e� �p�o�l�y�t�e�c�h�n�i�c� �c�l�u�b�s� �g�e�n�e�r�a�l�l�y� �i�n�c�l�u�d�e�d� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �s�e�v�e�r�a�l� �d�i�f�f�e�r�e�n�t� �e�n�g�i�n�e�e�r�i�n�g� �d�i�s�c�i�p�l�i�n�e�s�.� �W�h�e�n� �e�n�g�i�n�e�e�r�s� �i�n� 

�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�,� �d�e�c�i�d�e�d� �i�n� �1�9�0�5� �t�o� �e�x�p�l�o�r�e� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �f�o�r�m�i�n�g� �a� �l�o�c�a�l� 

� � 

�1�1�7� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �S�u�p�p�l�e�m�e�n�t� �A�p�r�i�l� �1�5�,� �1�8�9�7�:� �1�3�3� 

�"�8� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �A�p�r�i�l� �5�,� �1�8�9�0�:� �3�2�3�.� 

�"�9� �G�e�o�r�g�e� �W�.� �D�i�c�k�i�e�,� �"�T�h�e� �p�r�e�s�e�n�t� �a�n�d� �f�u�t�u�r�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �o�n� �t�h�e� �P�a�c�i�f�i�c� 
�C�o�a�s�t�, �� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s� �X�X�X�I�H�I�(�1�9�0�4�)�:� �7�3�-�8�4�.� 

�8�4



�e�n�g�i�n�e�e�r�s� �c�l�u�b� �t�h�e� �s�e�v�e�n� �m�a�n� �c�o�m�m�i�t�t�e�e� �i�n�c�l�u�d�e�d� �f�o�u�r� �d�i�s�t�i�n�c�t� �e�n�g�i�n�e�e�r�i�n�g� �s�p�e�c�i�a�l�t�i�e�s�:� 

�m�i�n�i�n�g�,� �e�l�e�c�t�r�i�c�a�l�,� �c�i�v�i�l�,� �a�n�d� �m�e�c�h�a�n�i�c�a�l�.� �T�h�e� �f�a�c�t� �t�h�a�t� �t�h�e�s�e� �t�e�c�h�n�i�c�a�l� �s�o�c�i�e�t�i�e�s� �i�n�v�i�t�e�d� 

�a�l�l� �e�n�g�i�n�e�e�r�s� �a�n�d� �m�e�n� �o�f� �s�c�i�e�n�c�e� �t�o� �j�o�i�n� �d�i�d� �n�o�t� �m�e�a�n� �t�h�e�y� �w�e�r�e� �e�x�c�e�s�s�i�v�e�l�y� �l�i�b�e�r�a�l� �i�n� 

�t�h�e�i�r� �m�e�m�b�e�r�s�h�i�p� �c�r�i�t�e�r�i�a�.� �T�h�e� �W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� �r�e�q�u�i�r�e�d� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �f�r�o�m� �t�h�r�e�e� �c�u�r�r�e�n�t� �m�e�m�b�e�r�s� �a�s� �w�e�l�l� �a�s� �a� �b�r�i�e�f� �b�i�o�g�r�a�p�h�i�c�a�l� �s�k�e�t�c�h� 

�i�n�d�i�c�a�t�i�n�g� �t�r�a�i�n�i�n�g� �a�n�d� �w�o�r�k� �e�x�p�e�r�i�e�n�c�e�.� �O�t�h�e�r�s�,� �s�u�c�h� �a�s� �t�h�e� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y� �o�f� �t�h�e� 

�P�a�c�i�f�i�c� �C�o�a�s�t�,� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �S�a�n� �F�r�a�n�c�i�s�c�o� �i�n� �1�8�8�8�,� �c�r�e�a�t�e�d� �m�e�m�b�e�r�s�h�i�p� �g�u�i�d�e�l�i�n�e�s� �a�s� 

�r�i�g�o�r�o�u�s� �a�s� �t�h�o�s�e� �o�f� �t�h�e� �A�S�C�E�,� �w�i�t�h� �t�h�e� �m�a�j�o�r� �d�i�f�f�e�r�e�n�c�e� �b�e�i�n�g� �t�h�e� �s�u�b�s�t�i�t�u�t�i�o�n� �o�f� �t�h�e� 

�p�h�r�a�s�e� �"�t�e�c�h�n�i�c�a�l� �w�o�r�k�"� �f�o�r� �"�e�n�g�i�n�e�e�r�i�n�g� �p�r�o�j�e�c�t�"�:� 

�A�p�p�l�i�c�a�t�i�o�n� �f�o�r� �a�d�m�i�s�s�i�o�n� �t�o� �t�h�e� �s�o�c�i�e�t�y� �s�h�a�l�l� �b�e� �i�n�d�o�r�s�e�d� �b�y� �t�h�r�e�e� �(�3�)� �m�e�m�b�e�r�s�,� 
�w�h�o� �s�h�a�l�l� �c�e�r�t�i�f�y� �t�h�a�t� �t�h�e�y� �p�e�r�s�o�n�a�l�l�y� �k�n�o�w� �t�h�e� �c�a�n�d�i�d�a�t�e�,� �a�n�d� �t�h�a�t� �h�e� �i�s� �w�o�r�t�h�y� 
�o�f� �a�c�c�e�p�t�a�n�c�e�.� �A�r�t�.� �V�I�:� �A� �m�e�m�b�e�r� �s�h�a�l�l� �b�e� �o�n�e� �q�u�a�l�i�f�i�e�d� �t�o� �d�e�s�i�g�n� �a�s� �w�e�l�l� �a�s� 
�d�i�r�e�c�t� �t�e�c�h�n�i�c�a�l� �w�o�r�k�,� �a�n�d� �w�h�o� �s�h�a�l�l� �h�a�v�e� �b�e�e�n� �e�n�g�a�g�e�d� �p�r�o�f�e�s�s�i�o�n�a�l�l�y� �i�n� �t�h�e� 
�p�r�a�c�t�i�c�a�l� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �s�c�i�e�n�c�e� �f�o�r� �a� �p�e�r�i�o�d� �o�f� �s�e�v�e�n� �(�7�)� �y�e�a�r�s�,� �o�r� �f�o�r� �a� �p�e�r�i�o�d� �o�f� 
�(�5�)� �y�e�a�r�s� �i�f� �a� �g�r�a�d�u�a�t�e� �o�f� �a� �c�o�l�l�e�g�e� �o�r� �t�e�c�h�n�i�c�a�l� �s�c�h�o�o�l�.�' �� 

�T�a�b�l�e� �2� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�a�g�e� �w�a�s� �c�o�m�p�i�l�e�d� �f�r�o�m� �d�a�t�a� �p�r�o�v�i�d�e�d� �i�n� �t�h�e� �J�o�u�r�n�a�l� �o�f� �t�h�e� 

�A�s�s�o�c�i�a�t�i�o�n� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s� �a�n�d� �c�o�m�p�a�r�e�s� �t�h�e� �b�a�s�i�c� �m�e�m�b�e�r�s�h�i�p� �c�r�i�t�e�r�i�a� �f�o�r� 

�n�i�n�e� �l�o�c�a�l� �s�o�c�i�e�t�i�e�s� �i�n� �t�h�e� �m�i�d�-�1�8�9�0�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �m�e�e�t�i�n�g� �t�h�e� �b�a�s�i�c� �c�r�i�t�e�r�i�a�,� 

�p�r�o�s�p�e�c�t�i�v�e� �m�e�m�b�e�r�s� �o�f�t�e�n� �h�a�d� �t�o� �p�r�o�v�i�d�e� �r�e�f�e�r�e�n�c�e�s� �f�r�o�m� �c�u�r�r�e�n�t� �m�e�m�b�e�r�s�.� �I�n� �t�h�e� 

�e�a�r�l�y� �y�e�a�r�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s�,� �a�p�p�l�i�c�a�t�i�o�n�s� �o�f� �n�e�w� �m�e�m�b�e�r�s� �w�o�u�l�d� �b�e� �v�o�t�e�d� �o�n� �b�y� 

�t�h�e� �e�n�t�i�r�e� �m�e�m�b�e�r�s�h�i�p�.� �A�s� �c�l�u�b�s� �g�r�e�w� �i�n� �s�i�z�e�,� �m�o�s�t� �e�s�t�a�b�l�i�s�h�e�d� �m�e�m�b�e�r�s�h�i�p� �c�o�m�m�i�t�t�e�e�s� 

�t�o� �s�c�r�e�e�n� �a�p�p�l�i�c�a�n�t�s� �o�r� �h�a�d� �t�h�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �r�e�v�i�e�w� �c�a�n�d�i�d�a�t�e�s� �f�o�r� �m�e�m�b�e�r�s�h�i�p�.� 

� � 

 ��2�0� �A�n�o�n�y�m�o�u�s�,�  ��L�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s�,�"� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �A�u�g�u�s�t� �9�,� 
�1�8�9�0�:� �1�2�8�.� 
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�L�o�c�a�l� �p�o�l�y�t�e�c�h�n�i�c� �c�l�u�b�s� �i�n� �w�h�i�c�h� �t�h�e� �c�h�a�r�t�e�r� �m�e�m�b�e�r�s� �s�h�a�r�e�d� �a� �c�o�m�m�o�n� �e�t�h�n�i�c� 

�b�a�c�k�g�r�o�u�n�d� �w�e�r�e� �f�o�u�n�d�e�d� �i�n� �m�a�n�y� �n�o�r�t�h�e�r�n� �c�i�t�i�e�s� �i�n� �t�h�e� �1�8�8�0�s� �a�n�d� �1�8�9�0�s�.� �E�n�g�i�n�e�e�r�s� 

�w�h�o� �h�a�d� �e�m�i�g�r�a�t�e�d� �f�r�o�m� �G�e�r�m�a�n�y� �a�n�d� �S�w�e�d�e�n� �o�r�g�a�n�i�z�e�d� �t�e�c�h�n�i�c�a�l� �s�o�c�i�e�t�i�e�s� �m�o�d�e�l�l�e�d� 

�o�n� �t�h�e� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� �t�h�e�y� �h�a�d� �l�e�f�t� �b�e�h�i�n�d�.� �T�h�e�s�e� �s�o�c�i�e�t�i�e�s� �o�f�t�e�n� �h�a�d� �h�u�n�d�r�e�d�s� �o�f� 

�m�e�m�b�e�r�s�.� �A�s� �e�a�r�l�y� �a�s� �1�8�8�3� �t�h�e� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� �v�o�n� �N�e�w� �Y�o�r�k� �r�e�p�o�r�t�e�d� �a� 

�m�e�m�b�e�r�s�h�i�p� �o�f� �2�4�7� �p�e�r�s�o�n�s�,� �w�i�t�h� �1�4�0� �a�c�t�u�a�l�l�y� �i�n� �r�e�s�i�d�e�n�c�e� �i�n� �t�h�e� �c�i�t�y�.� �T�h�e� �T�e�c�h�n�i�s�c�h�e�r� 

�V�e�r�e�i�n� �v�o�n� �N�e�w� �Y�o�r�k�,� �t�h�e� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� �v�o�n� �B�a�l�t�i�m�o�r�e�,� �a�n�d� �t�h�e� �T�e�c�h�n�i�k�e�r� 

�V�e�r�b�a�n�d� �i�n� �P�h�i�l�a�d�e�l�p�h�i�a� �a�l�l� �m�e�t� �r�e�g�u�l�a�r�l�y� �i�n� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �c�i�t�i�e�s� �a�s� �w�e�l�l� �a�s� �c�o�o�p�e�r�a�t�i�n�g� 

�i�n� �h�o�l�d�i�n�g� �l�a�r�g�e� �n�a�t�i�o�n�a�l� �c�o�n�v�e�n�t�i�o�n�s� �o�f� �G�e�r�m�a�n� �e�n�g�i�n�e�e�r�s�.� �A�n� �1�8�8�4� �c�o�n�v�e�n�t�i�o�n� 

�T�a�b�l�e� �2�.�-�M�e�m�b�e�r�s�h�i�p� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�h�e� �c�o�n�s�t�i�t�u�e�n�t� �s�o�c�i�e�t�i�e�s� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� 
�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s� 

�B�o�s�t�o�n� �|� �V�i�r�g�i�n�i�a� �C�l�e�v�e�l�a�n�d� �S�t�.� �L�o�u�i�s� �|� �S�t�.� �P�a�u�l� �|� �M�i�n�n�e�a�p�o�l�i�s� �D�e�n�v�e�r� �|� �M�o�n�t�a�n�a� �|� �P�a�c�i�f�i�c� 
�C�o�a�s�t� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � � � � � � � � � � � � � � � 

�C�r�i�l� �x� �x� �x� �x� �x� �x� �x� �x� �x� 

�M�e�c�h�a�n�i�c�a�l� �x� �x� �x� �x� �x� �x� �x� �x� �x� 

�M�i�n�i�n�g� �x� �x� �x� �x� �x� �X�x� �x� �X�x� �x� 

�E�l�e�c�t�r�i�c�a�l� �x� �4� �x� �x� �x� �x� �4� 

�M�i�f�t�a�r�y� �x� �x� �x� �x� �x� �x� 

�G�e�o�l�o�g�i�s�t�s� �x� �x� �x� �x� �x� �x� 

�A�r�c�h�i�t�e�c�t�s� �x� �x� �x� �x� �x� 

�S�u�r�v�e�y�o�r�s� �x� �x� �x� �x� �x� 

�G�e�n�e�r�a�l� �x� �x� �4� 
�I�n�t�e�r�e�s�t� �i�n� 
�S�c�i�e�n�c�e� 

�Y�e�a�r�s� �o�f� �3� �§� �2� �5� �5� 
�P�r�a�c�t�i�c�e� 
�A�l�o�n�e� 

�C�o�l�l�e�g�e� �x� �x� �x� �x� �x� 
�D�e�g�r�e�e� �&� �a�n�d� �1� �a�n�d� �3� �a�n�d� �2� �a�n�d� �3� 
�Y�e�a�r�s� �o�f� 
�P�r�a�c�t�i�c�e� 
� � 
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�h�e�l�d� �i�n� �P�i�t�t�s�b�u�r�g�h� �f�e�a�t�u�r�e�d� �e�x�c�u�r�s�i�o�n�s� �t�o� �v�a�r�i�o�u�s� �f�a�c�t�o�r�i�e�s� �a�n�d� �f�o�u�n�d�r�i�e�s� �a�s� �w�e�l�l� �a�s� �t�w�o� 

�d�a�y�s� �o�f� �p�a�p�e�r� �s�e�s�s�i�o�n�s�.� �C�h�i�c�a�g�o� �a�l�s�o� �h�a�d� �a� �S�w�e�d�i�s�h� �e�n�g�i�n�e�e�r�s �� �c�l�u�b�,� �a�s� �d�i�d� �N�e�w� �Y�o�r�k� 

�a�n�d� �P�h�i�l�a�d�e�l�p�h�i�a�.� 

�M�a�n�y� �o�f� �t�h�e� �G�e�r�m�a�n� �g�r�o�u�p�s� �r�e�m�a�i�n�e�d� �q�u�i�t�e� �a�c�t�i�v�e� �w�e�l�l� �i�n�t�o� �t�h�e� �t�w�e�n�t�i�e�t�h� 

�c�e�n�t�u�r�y�.� �A�s� �H�a�n�s�-�J�o�a�c�h�i�m� �B�r�a�u�n� �h�a�s� �r�e�p�o�r�t�e�d�,� �t�h�e� �G�e�r�m�a�n�-�A�m�e�r�i�c�a�n� �p�o�l�y�t�e�c�h�n�i�c� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �f�o�r�m�e�d� �a� �h�i�g�h�l�y� �e�f�f�e�c�t�i�v�e� �m�e�c�h�a�n�i�s�m� �f�o�r� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r� �b�e�t�w�e�e�n� �t�h�e� 

�U�n�i�t�e�d� �S�t�a�t�e�s� �a�n�d� �E�u�r�o�p�e� �f�o�r� �m�a�n�y� �y�e�a�r�s�.�' ��!� �O�t�h�e�r�s� �q�u�i�e�t�l�y� �d�i�s�a�p�p�e�a�r�e�d� �a�s� �t�h�e�i�r� 

�f�o�u�n�d�i�n�g� �m�e�m�b�e�r�s� �a�g�e�d� �a�n�d� �y�o�u�n�g�e�r�,� �m�o�r�e� �a�s�s�i�m�i�l�a�t�e�d� �e�n�g�i�n�e�e�r�s� �c�h�o�s�e� �d�i�f�f�e�r�e�n�t� 

�g�r�o�u�p�s� �w�i�t�h� �w�h�i�c�h� �t�o� �a�s�s�o�c�i�a�t�e�.� �I�n� �M�i�l�w�a�u�k�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �m�e�m�b�e�r�s� �o�f� �t�h�e� �o�l�d� 

�V�e�r�e�i�n�e�s� �D�e�u�t�s�c�h�e�r� �I�n�g�e�n�i�e�u�r�e� �c�h�a�n�g�e�d� �t�h�e� �n�a�m�e� �o�f� �t�h�e�i�r� �o�r�g�a�n�i�z�a�t�i�o�n� �t�o� �t�h�e� 

�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �o�f� �M�i�l�w�a�u�k�e�e� �t�o� �b�r�o�a�d�e�n� �i�t�s� �m�e�m�b�e�r�s�h�i�p� �b�a�s�e�.� �M�e�m�b�e�r�s�h�i�p� �i�n� 

�m�a�n�y� �o�f� �t�h�e� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� �h�a�d� �a�l�w�a�y�s� �b�e�e�n� �o�p�e�n� �t�o� �a�n�y� �q�u�a�l�i�f�i�e�d� �e�n�g�i�n�e�e�r� �o�r� �m�a�n� 

�o�f� �s�c�i�e�n�c�e� �a�n�d� �m�e�e�t�i�n�g�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �i�n� �E�n�g�l�i�s�h�.� �W�h�i�l�e� �s�o�m�e� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� 

�a�p�p�e�a�r� �t�o� �h�a�v�e� �b�e�e�n� �p�r�i�m�a�r�i�l�y� �o�r�i�e�n�t�e�d� �t�o�w�a�r�d� �e�n�g�i�n�e�e�r�s�,� �i�n� �o�t�h�e�r� �c�i�t�i�e�s� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �w�e�r�e� �d�e�f�i�n�i�t�e�l�y� �p�o�l�y�t�e�c�h�n�i�c�s�.� �I�n� �1�8�8�3� �t�h�e� �T�e�c�h�n�i�s�c�h�e�r� �V�e�r�e�i�n� �v�o�n� �N�e�w� 

�Y�o�r�k� �h�a�d� �f�o�u�r� �s�e�p�a�r�a�t�e� �s�e�c�t�i�o�n�s�:� �c�i�v�i�l� �e�n�g�i�n�e�e�r�i�n�g�,� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g�,� 

�a�r�c�h�i�t�e�c�t�u�r�e�,� �a�n�d� �c�h�e�m�i�s�t�r�y� �a�n�d� �p�h�y�s�i�c�s�.� 

�F�i�n�a�l�l�y�,� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �M�i�n�i�n�g� �a�n�d� �M�e�t�a�l�l�u�r�g�i�c�a�l� �E�n�g�i�n�e�e�r�s� �(�A�I�M�E�)� 

�m�a�y� �h�a�v�e� �b�e�e�n� �a�m�o�n�g� �t�h�e� �f�i�r�s�t� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s� �t�o� �o�r�g�a�n�i�z�e� �a�l�o�n�g� �t�h�e� �l�i�n�e�s� �o�f� 

� � 

�'�2�1� �H�a�n�s�-�J�o�a�c�h�i�m� �B�r�a�u�n�,�  ��T�h�e� �N�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �G�e�r�m�a�n�-�A�m�e�r�i�c�a�n� 
�T�e�c�h�n�o�l�o�g�i�s�t�s� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �T�r�a�n�s�f�e�r� �B�e�t�w�e�e�n� �G�e�r�m�a�n�y� �a�n�d� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�,� 
�1�8�8�4�-�1�9�3�0�, �� �H�i�s�t�o�r�y� �o�f� �T�e�c�h�n�o�l�o�g�y� �8�(�1�9�8�3�)�:� �1�5�-�3�5�.� 
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�s�p�e�c�i�a�l�i�z�e�d� �i�n�d�u�s�t�r�y� �i�n�t�e�r�e�s�t�s� �r�a�t�h�e�r� �t�h�a�n� �a�s� �a� �c�r�a�f�t� �g�u�i�l�d�,� �b�u�t� �i�t� �w�a�s� �h�a�r�d�l�y� �t�h�e� �l�a�s�t�.� 

�G�a�s�w�o�r�k�s� �e�n�g�i�n�e�e�r�s�,� �r�a�i�l�r�o�a�d� �e�n�g�i�n�e�e�r�s�,� �a�n�d� �w�a�t�e�r�w�o�r�k�s� �e�n�g�i�n�e�e�r�s� �a�l�l� �b�e�g�a�n� �o�r�g�a�n�i�z�i�n�g� 

�r�e�g�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �i�n� �t�h�e� �1�8�8�0�s�.� �T�h�e� �N�e�w� �E�n�g�l�a�n�d� �R�o�a�d�m�a�s�t�e�r�s� �A�s�s�o�c�i�a�t�i�o�n� �w�a�s� 

�f�o�u�n�d�e�d� �i�n� �1�8�8�2�,� �a�s� �w�a�s� �t�h�e� �N�e�w� �E�n�g�l�a�n�d� �W�a�t�e�r�w�o�r�k�s� �A�s�s�o�c�i�a�t�i�o�n�,� �f�o�l�l�o�w�e�d� �r�a�p�i�d�l�y� 

�b�y� �a� �h�o�s�t� �o�f� �o�t�h�e�r�s�.� �T�h�u�s�,� �b�y� �t�h�e� �1�8�9�0�s� �e�n�g�i�n�e�e�r�s� �i�n� �m�a�n�y� �d�i�f�f�e�r�e�n�t� �a�r�e�a�s� �o�f� 

�s�p�e�c�i�a�l�i�z�a�t�i�o�n� �h�a�d� �b�e�g�u�n� �t�o� �o�r�g�a�n�i�z�e� �n�a�t�i�o�n�a�l� �o�r� �r�e�g�i�o�n�a�l� �s�o�c�i�e�t�i�e�s�.� �T�h�e� �S�o�c�i�e�t�y� �o�f� 

�N�a�v�a�l� �A�r�c�h�i�t�e�c�t�s� �a�n�d� �M�a�r�i�n�e� �E�n�g�i�n�e�e�r�s� �w�a�s� �f�o�u�n�d�e�d� �i�n� �1�8�9�3�,� �f�o�r� �e�x�a�m�p�l�e�,� �f�o�l�l�o�w�e�d� �b�y� 

�t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �H�e�a�t�i�n�g� �a�n�d� �V�e�n�t�i�l�a�t�i�n�g� �E�n�g�i�n�e�e�r�s� �i�n� �1�8�9�4�.� �G�r�o�u�p�s� �s�u�c�h� �a�s� 

�t�h�e� �B�o�s�t�o�n� �A�e�r�o�n�a�u�t�i�c�a�l� �S�o�c�i�e�t�y�,� �t�h�e� �L�a�k�e� �S�u�p�e�r�i�o�r� �M�i�n�i�n�g� �I�n�s�t�i�t�u�t�e�,� �a�n�d� �t�h�e� �S�o�c�i�e�t�y� 

�o�f� �A�u�t�o�m�o�b�i�l�e� �E�n�g�i�n�e�e�r�s� �q�u�i�c�k�l�y� �f�o�l�l�o�w�e�d�.� �E�a�c�h� �o�f� �t�h�e�s�e� �g�r�o�u�p�s� �a�p�p�e�a�r�e�d� �a�f�t�e�r� 

�e�n�g�i�n�e�e�r�s� �i�n� �t�h�e�s�e� �f�i�e�l�d�s� �b�e�g�a�n� �t�o� �f�e�e�l� �t�h�a�t� �t�h�e� �c�l�u�b�s� �a�n�d� �s�o�c�i�e�t�i�e�s� �a�l�r�e�a�d�y� �i�n� �e�x�i�s�t�e�n�c�e� 

�c�o�u�l�d� �n�o�t� �m�e�e�t� �t�h�e�i�r� �s�p�e�c�i�f�i�c� �p�r�o�f�e�s�s�i�o�n�a�l� �n�e�e�d�s�.� �I�n� �"�D�e�f�i�n�i�n�g� �p�r�o�f�e�s�s�i�o�n�a�l� �b�o�u�n�d�a�n�e�s�:� 

�c�h�e�m�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �i�n� �t�h�e� �e�a�r�l�y� �2�0�t�h� �c�e�n�t�u�r�y�"� �T�e�r�r�y� �R�e�y�n�o�l�d�s� �a�b�l�y� �d�o�c�u�m�e�n�t�e�d� �t�h�e� 

�b�i�r�t�h� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �C�h�e�m�i�c�a�l� �E�n�g�i�n�e�e�r�s�,� �a� �g�r�o�u�p� �t�h�a�t� �c�a�r�v�e�d� �o�u�t� �a� 

�p�r�o�f�e�s�s�i�o�n�a�l� �i�d�e�n�t�i�t�y� �a�f�t�e�r� �r�e�a�l�i�z�i�n�g� �t�h�a�t� �t�h�e�y� �d�i�d� �n�o�t� �f�i�t� �c�o�m�f�o�r�t�a�b�l�y� �i�n�t�o� �e�i�t�h�e�r� �t�h�e� 

�A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �M�e�c�h�a�n�i�c�a�l� �E�n�g�i�n�e�e�r�s� �o�r� �t�h�e� �A�m�e�r�i�c�a�n� �C�h�e�m�i�c�a�l� �S�o�c�i�e�t�y�.�' �� 

�A�s� �n�o�t�e�d� �a�b�o�v�e�,� �n�o�t� �a�l�l� �s�p�e�c�i�a�l�i�z�e�d� �g�r�o�u�p�s� �w�e�r�e� �n�a�t�i�o�n�a�l� �i�n� �s�c�o�p�e�.� �T�h�e� �L�a�k�e� 

�S�u�p�e�r�i�o�r� �M�i�n�i�n�g� �I�n�s�t�i�t�u�t�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �s�t�r�u�c�t�u�r�e�d� �i�t�s� �m�e�e�t�i�n�g�s� �a�r�o�u�n�d� �t�o�p�i�c�s� �r�e�l�a�t�i�n�g� �t�o� 

�m�i�n�i�n�g� �i�n� �t�h�e� �r�e�g�i�o�n� �s�u�r�r�o�u�n�d�i�n�g� �L�a�k�e� �S�u�p�e�r�i�o�r�.� �A�n�n�u�a�l� �m�e�e�t�i�n�g�s� �r�o�t�a�t�e�d� �a�r�o�u�n�d� �t�h�e� 

�m�i�n�i�n�g� �t�o�w�n�s� �o�f� �t�h�e� �U�p�p�e�r� �M�i�d�w�e�s�t� �t�o� �a�l�l�o�w� �m�e�m�b�e�r�s� �t�o� �s�e�e� �f�i�r�s�t�-�h�a�n�d� �m�i�n�i�n�g� �p�r�a�c�t�i�c�e� 

� � 

 ��2� �T�e�r�r�y� �S�.� �R�e�y�n�o�l�d�s�,� �"�D�e�f�i�n�i�n�g� �p�r�o�f�e�s�s�i�o�n�a�l� �b�o�u�n�d�a�r�i�e�s�:� �c�h�e�m�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� 
�i�n� �t�h�e� �e�a�r�l�y� �2�0�t�h� �c�e�n�t�u�r�y�,�"� �T�e�c�h�n�o�l�o�g�y� �a�n�d� �C�u�l�t�u�r�e� �2�7�(�1�9�8�6�)�:� �6�9�4�-�7�1�6�.� 
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�i�n� �M�i�n�n�e�s�o�t�a�'�s� �M�e�s�a�b�i� �I�r�o�n� �R�a�n�g�e�,� �M�i�c�h�i�g�a�n�'�s� �C�o�p�p�e�r� �C�o�u�n�t�r�y�,� �a�n�d� �M�i�c�h�i�g�a�n�'�s� 

�G�o�g�e�b�i�c� �R�a�n�g�e�.� 

�L�o�c�a�l� �C�l�u�b� �A�c�t�i�v�i�t�i�e�s� 

�M�a�n�y� �o�f� �t�h�e� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �f�o�l�l�o�w�e�d� �s�i�m�i�l�a�r� �f�o�r�m�a�t�s� �i�n� �o�r�g�a�n�i�z�i�n�g� �t�h�e�i�r� 

�a�c�t�i�v�i�t�i�e�s�.� �T�h�e� �r�e�g�u�l�a�r� �m�e�e�t�i�n�g�,� �w�h�e�t�h�e�r� �h�e�l�d� �w�e�e�k�l�y�,� �b�i�w�e�e�k�l�y�,� �o�r� �m�o�n�t�h�l�y�,� �f�e�a�t�u�r�e�d� �a� 

�p�a�p�e�r� �p�r�e�s�e�n�t�a�t�i�o�n�,� �g�e�n�e�r�a�l�l�y� �o�n� �a� �t�e�c�h�n�i�c�a�l� �t�o�p�i�c�.� �T�r�a�v�e�l�o�g�u�e�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �w�h�e�n� 

�a�c�c�o�m�p�a�n�i�e�d� �b�y� �l�a�n�t�e�r�n� �s�l�i�d�e�s� �o�r� �s�t�e�r�e�o�p�t�i�c�a�n� �v�i�e�w�s�,� �w�e�r�e� �a�l�s�o� �p�o�p�u�l�a�r�,� �a�n�d� �s�p�e�a�k�e�r�s� 

�o�c�c�a�s�i�o�n�a�l�l�y� �c�o�m�b�i�n�e�d� �t�h�e� �t�e�c�h�n�i�c�a�l� �w�i�t�h� �t�h�e� �e�x�o�t�i�c�.� �S�p�e�a�k�i�n�g� �b�e�f�o�r�e� �t�h�e� �B�o�s�t�o�n� 

�s�o�c�i�e�t�y� �o�n� �N�o�v�e�m�b�e�r� �1�8�,� �1�8�9�6�,� �f�o�r� �e�x�a�m�p�l�e�,� �E�.� �L�.� �C�o�r�t�h�e�l�l� �d�e�s�c�r�i�b�e�d� �t�h�e� �T�a�m�p�i�c�o� 

�H�a�r�b�o�r� �W�o�r�k�s� �i�n� �M�e�x�i�c�o�.� �H�i�s� �t�a�l�k� �w�a�s� �i�l�l�u�s�t�r�a�t�e�d� �w�i�t�h� �l�a�n�t�e�r�n� �s�l�i�d�e�s�.� �T�h�e� �a�u�t�h�o�r� �o�f� �a� 

�p�a�p�e�r� �m�i�g�h�t� �r�e�a�d� �i�t� �h�i�m�s�e�l�f�,� �b�u�t� �i�n� �t�h�e� �e�a�r�l�y� �y�e�a�r�s� �o�f� �t�h�e� �l�o�c�a�l� �c�l�u�b�s� �i�t� �w�a�s� �a�l�s�o� �c�o�m�m�o�n� 

�p�r�a�c�t�i�c�e� �f�o�r� �t�h�e� �c�l�u�b� �s�e�c�r�e�t�a�r�y� �t�o� �r�e�a�d� �a� �r�e�p�o�r�t� �a�p�p�e�a�r�i�n�g� �i�n� �o�n�e� �o�f� �t�h�e� �t�e�c�h�n�i�c�a�l� �j�o�u�r�n�a�l�s� 

�a�n�d� �t�h�e�n� �o�p�e�n� �t�h�e� �f�l�o�o�r� �t�o� �d�i�s�c�u�s�s�i�o�n�.� 

�S�p�e�a�k�e�r�s� �a�t� �t�h�e� �r�e�g�u�l�a�r� �m�e�e�t�i�n�g�s� �i�n�c�l�u�d�e�d� �b�o�t�h� �m�e�m�b�e�r�s� �o�f� �t�h�e� �l�o�c�a�l� �c�l�u�b�s� �a�n�d� 

�i�n�v�i�t�e�d� �g�u�e�s�t�s�.� �A� �n�u�m�b�e�r� �o�f� �e�n�g�i�n�e�e�r�s� �a�n�d� �s�c�i�e�n�t�i�s�t�s� �a�p�p�a�r�e�n�t�l�y� �e�n�j�o�y�e�d� �t�h�e� 

�o�p�p�o�r�t�u�n�i�t�y� �t�o� �t�r�a�v�e�l� �a�s� �t�h�e�y� �s�p�o�k�e� �o�n� �t�h�e� �s�a�m�e� �t�o�p�i�c� �i�n� �a� �n�u�m�b�e�r� �o�f� �d�i�f�f�e�r�e�n�t� �c�i�t�i�e�s�.� 

�B�e�t�w�e�e�n� �1�8�9�8� �a�n�d� �1�9�0�0�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�.� �H�.� �S�a�b�i�n� �o�f� �N�e�w� �Y�o�r�k� �C�i�t�y� �p�r�e�s�e�n�t�e�d� �h�i�s� 

�r�e�s�e�a�r�c�h� �o�n� �t�h�e� �u�s�e� �o�f� �p�a�i�n�t�s� �t�o� �p�r�o�t�e�c�t� �m�e�t�a�l�s� �t�o� �t�h�e� �B�r�o�o�k�l�y�n� �E�n�g�i�n�e�e�r�s� �C�l�u�b�,� �t�h�e� 

�P�h�i�l�a�d�e�l�p�h�i�a� �E�n�g�i�n�e�e�r�s� �C�l�u�b�,� �t�h�e� �B�o�s�t�o�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s�,� �a�n�d� �t�h�e� �S�c�r�a�n�t�o�n� 

�E�n�g�i�n�e�e�r�s� �C�l�u�b�.� �S�i�m�i�l�a�r�l�y�,� �B�e�r�n�a�r�d� �E�.� �F�e�r�n�o�w� �s�p�o�k�e� �o�n� �t�h�e� �t�o�p�i�c� �o�f� �f�o�r�e�s�t�r�y� �a�n�d� 

�e�n�g�i�n�e�e�r�i�n�g� �i�n� �b�o�t�h� �C�h�i�c�a�g�o� �a�n�d� �C�l�e�v�e�l�a�n�d�.� �F�e�r�n�o�w�,� �i�n� �f�a�c�t�,� �a�p�p�e�a�r�s� �t�o� �h�a�v�e� �b�e�e�n� 
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�e�n�g�a�g�e�d� �i�n� �a� �t�o�u�r� �o�f� �t�h�e� �m�a�j�o�r� �c�i�t�i�e�s� �t�o� �l�o�b�b�y� �f�o�r� �c�h�a�n�g�e�s� �i�n� �f�o�r�e�s�t�r�y� �p�r�a�c�t�i�c�e� �a�n�d� �t�o� 

�p�r�e�a�c�h� �c�o�n�s�e�r�v�a�t�i�o�n�.� �A�l�t�h�o�u�g�h� �n�o�t� �a�s� �w�e�l�l� �r�e�m�e�m�b�e�r�e�d� �a�s� �G�i�f�f�o�r�d� �P�i�n�c�h�o�t�,� �F�e�r�n�o�w� 

�w�a�s� �a� �m�a�j�o�r� �f�i�g�u�r�e� �i�n� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �f�o�r�e�s�t�r�y� �a�s� �a� �s�c�i�e�n�c�e� �a�n�d� �w�r�o�t�e� �o�n�e� �o�f� �t�h�e� 

�e�a�r�l�y� �s�t�a�n�d�a�r�d� �t�e�x�t�b�o�o�k�s� �o�n� �f�o�r�e�s�t� �r�e�s�o�u�r�c�e� �m�a�n�a�g�e�m�e�n�t�.�' �� 

�C�l�u�b� �o�r�g�a�n�i�z�e�r�s� �v�i�e�w�e�d� �t�h�e� �p�a�p�e�r� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �t�h�e� �d�i�s�c�u�s�s�i�o�n�s� �t�h�a�t� 

�f�o�l�l�o�w�e�d� �a�s� �v�i�t�a�l� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� �A�s� �c�l�u�b�s� �g�r�e�w� �i�n� �s�i�z�e� �a�n�d� �f�i�n�a�n�c�i�a�l� 

�s�t�a�b�i�l�i�t�y�,� �s�o�m�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �l�e�a�s�e�d� �o�r� �p�u�r�c�h�a�s�e�d� �h�o�u�s�e�s� �a�n�d� �s�o� �w�e�r�e� �a�b�l�e� �t�o� �p�r�o�v�i�d�e� 

�a�m�e�n�i�t�i�e�s� �c�o�m�p�a�r�a�b�l�e� �t�o� �a�n�y� �g�e�n�t�l�e�m�a�n�'�s� �c�l�u�b� �o�f� �t�h�e� �t�i�m�e�,� �s�u�c�h� �a�s� �r�e�a�d�i�n�g� �r�o�o�m�s�,� �b�u�t� 

�t�h�e� �p�r�i�m�a�r�y� �f�o�c�u�s� �o�f� �t�h�e� �c�l�u�b� �r�e�m�a�i�n�e�d� �t�h�a�t� �o�f� �s�e�r�v�i�n�g� �a�s� �f�o�c�u�s� �f�o�r� �e�x�c�h�a�n�g�i�n�g� �t�e�c�h�n�i�c�a�l� 

�i�n�f�o�r�m�a�t�i�o�n�.� �C�a�r�l� �H�e�r�i�n�g�,� �t�w�e�n�t�y�-�s�e�v�e�n�t�h� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �E�n�g�i�n�e�e�r�s�'� �C�l�u�b� �o�f� 

�P�h�i�l�a�d�e�l�p�h�i�a�,� �e�m�p�h�a�s�i�z�e�d� �t�h�i�s� �i�n� �a�n� �a�d�d�r�e�s�s� �g�i�v�e�n� �a�t� �t�h�e� �1�9�0�5� �a�n�n�u�a�l� �m�e�e�t�i�n�g�:� 

�A�l�l� �t�h�e� �p�r�o�m�i�n�e�n�t� �e�n�g�i�n�e�e�r�s� �o�f� �t�h�i�s� �d�i�s�t�r�i�c�t� �s�h�o�u�l�d� �b�e�l�o�n�g� �t�o� �t�h�e� �c�l�u�b�,� �w�h�i�c�h� 
�s�h�o�u�l�d� �b�e� �t�h�e� �c�l�e�a�r�i�n�g�h�o�u�s�e� �f�o�r� �t�h�e�i�r� �p�a�p�e�r�s� �a�n�d� �o�p�i�n�i�o�n�s�.� �T�h�i�s� �c�l�u�b� �s�h�o�u�l�d� �b�e� 
�t�h�e� �p�l�a�c�e� �w�h�e�r�e� �a�l�l� �t�h�e� �i�m�p�o�r�t�a�n�t� �e�n�g�i�n�e�e�r�i�n�g� �w�o�r�k� �i�n� �t�h�i�s� �n�e�i�g�h�b�o�r�h�o�o�d�,� �a�n�d� 
�e�s�p�e�c�i�a�l�l�y� �i�n� �t�h�i�s� �c�i�t�y�,� �s�h�o�u�l�d� �b�e� �f�i�r�s�t� �d�e�s�c�r�i�b�e�d� �a�n�d� �d�i�s�c�u�s�s�e�d�.�'�*� 
�R�e�g�u�l�a�r� �m�e�e�t�i�n�g�s� �w�e�r�e� �g�e�n�e�r�a�l�l�y� �o�p�e�n� �t�o� �t�h�e� �p�u�b�l�i�c�,� �w�h�i�c�h� �i�n� �t�h�e� �1�8�8�0�s� �a�n�d� 

�1�8�9�0�s� �w�a�s� �u�n�d�e�r�s�t�o�o�d� �t�o� �m�e�a�n� �w�e�l�l� �b�r�e�d�,� �e�d�u�c�a�t�e�d�,� �m�i�d�d�l�e� �c�l�a�s�s� �w�h�i�t�e� �m�e�n�.� �L�o�c�a�l� 

�c�l�u�b�s� �u�s�e�d� �t�h�e� �r�e�g�u�l�a�r� �m�e�e�t�i�n�g�s� �b�o�t�h� �a�s� �a� �m�e�t�h�o�d� �t�o� �r�e�c�r�u�i�t� �n�e�w� �m�e�m�b�e�r�s� �a�n�d� �t�o� 

�e�d�u�c�a�t�e� �t�h�e� �p�u�b�l�i�c�.� �T�h�e� �s�o�c�i�e�t�i�e�s�'� �s�e�c�r�e�t�a�r�i�e�s� �p�l�a�c�e�d� �n�o�t�i�c�e�s�,� �i�n�c�l�u�d�i�n�g� �a�n� �o�c�c�a�s�i�o�n�a�l� 

�b�o�x� �a�d�v�e�r�t�i�s�e�m�e�n�t� �f�o�r� �e�s�p�e�c�i�a�l�l�y� �n�o�t�a�b�l�e� �t�o�p�i�c�s� �o�r� �s�p�e�a�k�e�r�s�,� �f�o�r� �u�p�c�o�m�i�n�g� �l�e�c�t�u�r�e�s� �i�n� 

� � 

�1�2�3� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�n�d�r�e�w� �D�e�n�n�y� �R�o�d�g�e�r�s� �I�I�I�,� �B�e�r�n�a�r�d� �E�d�u�a�r�d� �F�e�r�n�o�w�:� �A� 
�S�t�o�r�y� �o�f� �N�o�r�t�h� �A�m�e�r�i�c�a�n� �F�o�r�e�s�t�r�y� �(�P�r�i�n�c�e�t�o�n�:� �P�r�i�n�c�e�t�o�n� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� �1�9�5�1�)�.� 

�"�4� �C�a�r�l� �H�e�r�i�n�g�,�  ��A�d�d�r�e�s�s� �b�y� �t�h�e� �R�e�t�i�r�i�n�g� �P�r�e�s�i�d�e�n�t�,�"� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� 
�E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �P�h�i�l�a�d�e�l�p�h�i�a� �X�X�1�I�(�1�9�0�5�)�:� �8�7�-�1�1�3�.� 
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�l�o�c�a�l� �n�e�w�s�p�a�p�e�r�s�.� �A� �s�o�c�i�a�l� �h�o�u�r� �f�e�a�t�u�r�i�n�g� �l�i�g�h�t� �r�e�f�r�e�s�h�m�e�n�t�s� �f�o�l�l�o�w�e�d� �t�h�e� �f�o�r�m�a�l� �p�a�p�e�r� 

�p�r�e�s�e�n�t�a�t�i�o�n� �a�t� �m�o�s�t� �l�o�c�a�l� �c�l�u�b�s�.� �T�h�e� �W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �f�o�r� �e�x�a�m�p�l�e�,� 

�p�r�o�v�i�d�e�d� �c�i�g�a�r�s� �t�o� �i�t�s� �m�e�m�b�e�r�s� �a�n�d� �g�u�e�s�t�s�.� �A� �f�e�w� �c�l�u�b� �s�p�o�n�s�o�r�e�d� �"�l�a�d�i�e�s� �n�i�g�h�t�s�"� 

�s�e�v�e�r�a�l� �t�i�m�e�s� �p�e�r� �y�e�a�r�.� �T�h�e� �l�a�d�i�e�s� �n�i�g�h�t� �m�e�e�t�i�n�g�s� �e�n�j�o�y�e�d� �e�s�p�e�c�i�a�l�l�y� �h�i�g�h� �a�t�t�e�n�d�a�n�c�e� 

�b�u�t�,� �p�e�r�h�a�p�s� �b�e�c�a�u�s�e� �c�i�g�a�r� �s�m�o�k�i�n�g� �w�a�s� �f�o�r�b�i�d�d�e�n� �w�h�e�n� �l�a�d�i�e�s� �w�e�r�e� �p�r�e�s�e�n�t�,� �d�i�d� �n�o�t� 

�o�c�c�u�r� �v�e�r�y� �o�f�t�e�n�.� 

�L�a�d�i�e�s� �w�e�r�e�,� �h�o�w�e�v�e�r�,� �g�e�n�e�r�a�l�l�y� �w�e�l�c�o�m�e� �t�o� �a�c�c�o�m�p�a�n�y� �c�l�u�b� �m�e�m�b�e�r�s� �o�n� 

�e�x�c�u�r�s�i�o�n�s� �t�o� �v�a�r�i�o�u�s� �s�i�t�e�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �i�n�t�e�r�e�s�t�.� �E�x�c�u�r�s�i�o�n�s� �s�p�o�n�s�o�r�e�d� �b�y� �l�o�c�a�l� �c�l�u�b�s� 

�r�a�n�g�e�d� �f�r�o�m� �r�e�l�a�t�i�v�e�l�y� �s�i�m�p�l�e�,� �a�s� �w�h�e�n� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� 

�c�o�o�p�e�r�a�t�e�d� �w�i�t�h� �t�h�e� �l�o�c�a�l� �c�h�a�p�t�e�r� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �E�l�e�c�t�r�i�c�a�l� �E�n�g�i�n�e�e�r�s� �i�n� 

�a�r�r�a�n�g�i�n�g� �a� �t�o�u�r� �o�f� �t�h�e� �P�a�t�e�n�t� �O�f�f�i�c�e� �f�a�c�i�l�i�t�i�e�s�,� �a� �s�i�t�e� �t�h�e�y� �w�e�r�e� �a�b�l�e� �t�o� �r�e�a�c�h� �w�i�t�h� �n�o� 

�e�x�t�r�a�o�r�d�i�n�a�r�y� �e�f�f�o�r�t�,� �t�o� �e�l�a�b�o�r�a�t�e� �a�f�f�a�i�r�s� �r�e�q�u�i�r�i�n�g� �m�a�n�y� �m�o�n�t�h�s� �o�f� �a�d�v�a�n�c�e� �p�l�a�n�n�i�n�g�.� 

�A�s� �a�n� �e�x�a�m�p�l�e� �o�f� �t�h�e� �l�a�t�t�e�r�,� �i�n� �S�e�p�t�e�m�b�e�r� �1�8�9�7� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� 

�s�p�o�n�s�o�r�e�d� �a�n� �e�x�c�u�r�s�i�o�n� �t�o� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �a�r�e�a�s� �o�f� �P�e�n�n�s�y�l�v�a�n�i�a� �a�n�d� �N�e�w� �Y�o�r�k�.� 

�A�p�p�r�o�x�i�m�a�t�e�l�y� �2�0�0� �p�e�r�s�o�n�s�,� �i�.�e�.�,� �m�e�m�b�e�r�s� �a�n�d� �t�h�e�i�r� �f�e�m�a�l�e� �g�u�e�s�t�s�,� �t�o�u�r�e�d� �t�h�e� 

�h�y�d�r�o�e�l�e�c�t�r�i�c� �f�a�c�i�l�i�t�i�e�s� �a�t� �N�i�a�g�a�r�a� �F�a�l�l�s�,� �f�o�u�n�d�r�i�e�s� �a�n�d� �s�t�e�e�l� �m�i�l�l�s� �i�n� �t�h�e� �L�e�h�i�g�h� �V�a�l�l�e�y�,� 

�a�n�d� �e�v�e�n� �v�e�n�t�u�r�e�d� �i�n�t�o� �c�o�a�l� �m�i�n�e�s�.� �T�h�e� �f�a�c�t� �t�h�a�t� �a� �n�u�m�b�e�r� �o�f� �r�a�i�l�r�o�a�d� �o�f�f�i�c�i�a�l�s� �w�e�r�e� 

�a�l�s�o� �s�o�c�i�e�t�y� �m�e�m�b�e�r�s� �n�o� �d�o�u�b�t� �h�e�l�p�e�d� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �s�e�c�u�r�e� �p�r�i�v�a�t�e� �c�a�r�s� �a�n�d� �a� 

�f�a�v�o�r�a�b�l�e� �t�r�a�i�n� �s�c�h�e�d�u�l�e�.� �T�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �i�n�v�i�t�e�d� �t�h�e� �S�t�.� �L�o�u�i�s� �e�n�g�i�n�e�e�r�s�,� �w�i�t�h� 

�w�h�o�m� �t�h�e�y� �a�p�p�a�r�e�n�t�l�y� �m�a�i�n�t�a�i�n�e�d� �c�l�o�s�e� �t�i�e�s�, � ��*� �t�o� �j�o�i�n� �t�h�e�m� �o�n� �t�h�e� �e�x�c�u�r�s�i�o�n�.� �I�n�a� 

� � 

�5� �T�h�e� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �b�o�t�h� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s� �a�n�d� �t�h�e� 
�E�n�g�i�n�e�e�r�s �� �C�l�u�b� �o�f� �S�t�.� �L�o�u�i�s� �i�n�c�l�u�d�e� �f�r�e�q�u�e�n�t� �r�e�f�e�r�e�n�c�e�s� �t�o� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� 
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�l�e�t�t�e�r� �r�e�a�d� �t�o� �t�h�e� �S�t�.� �L�o�u�i�s� �c�l�u�b� �i�n� �A�u�g�u�s�t� �1�8�9�7� �t�h�e� �s�e�c�r�e�t�a�r�y� �o�f� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� 

�a�s�s�u�r�e�d� �t�h�e� �S�t�.� �L�o�u�i�s� �e�n�g�i�n�e�e�r�s� �t�h�a�t� �t�h�e�r�e� �w�o�u�l�d� �b�e� �n�o� �d�i�f�f�i�c�u�l�t�y� �i�n� �l�a�y�i�n�g� �o�n� �a�n�o�t�h�e�r� 

�c�a�r� �i�f� �n�e�c�e�s�s�a�r�y�.�' ��°� 

�T�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �a�p�p�e�a�r�s� �t�o� �h�a�v�e� �b�e�e�n� �a�n� �e�x�c�e�p�t�i�o�n�a�l�l�y� �w�e�l�l�-�t�r�a�v�e�l�l�e�d� �c�l�u�b� 

�a�s� �i�t� �a�l�s�o� �s�p�o�n�s�o�r�e�d� �e�x�c�u�r�s�i�o�n�s� �t�o� �O�m�a�h�a� �a�n�d� �o�t�h�e�r� �s�i�t�e�s� �w�e�l�l� �r�e�m�o�v�e�d� �f�r�o�m� �C�h�i�c�a�g�o�,� 

�b�u�t� �a�l�m�o�s�t� �a�l�l� �c�l�u�b�s� �e�n�d�e�a�v�o�r�e�d� �t�o� �g�e�t� �o�u�t� �i�n� �t�h�e� �f�i�e�l�d� �f�o�r� �f�i�r�s�t� �h�a�n�d� �i�n�s�p�e�c�t�i�o�n�s� �o�f� 

�e�n�g�i�n�e�e�r�i�n�g� �w�o�r�k� �i�n� �p�r�o�g�r�e�s�s�.� �T�h�e� �L�o�u�i�s�i�a�n�a� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �b�a�s�e�d� �i�n� �N�e�w� 

�O�r�l�e�a�n�s�,� �f�o�u�n�d� �a�n� �e�x�c�u�s�e� �s�e�v�e�r�a�l� �t�i�m�e�s� �e�a�c�h� �y�e�a�r� �t�o� �c�r�u�i�s�e� �u�p� �o�r� �d�o�w�n� �t�h�e� �M�i�s�s�i�s�s�i�p�p�i� 

�i�n�s�p�e�c�t�i�n�g� �l�e�v�e�e�s� �a�n�d� �s�h�i�p�y�a�r�d�s�.� �T�h�e� �M�i�n�n�e�a�p�o�l�i�s� �a�n�d� �S�t�.� �P�a�u�l� �s�o�c�i�e�t�i�e�s� �c�o�o�p�e�r�a�t�e�d� �i�n� 

�t�r�a�v�e�l�i�n�g� �t�o� �D�u�l�u�t�h� �t�o� �v�i�e�w� �t�h�e� �n�e�w� �S�h�i�p� �C�a�n�a�l�.� �T�h�e� �R�o�c�h�e�s�t�e�r� �(�N�e�w� �Y�o�r�k�)� �e�n�g�i�n�e�e�r�s� 

�j�o�u�r�n�e�y�e�d� �t�o� �B�u�f�f�a�l�o� �w�h�e�r�e� �t�h�e�i�r� �h�o�s�t�s�,� �t�h�e� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �o�f� �W�e�s�t�e�r�n� �N�e�w� �Y�o�r�k�,� 

�t�r�e�a�t�e�d� �t�h�e�m� �t�o� �a� �t�o�u�r� �o�f� �l�o�c�a�l� �i�n�d�u�s�t�r�i�e�s�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �s�e�r�i�o�u�s� �b�u�s�i�n�e�s�s� �o�f� �e�n�g�i�n�e�e�r�i�n�g�,� �w�h�i�c�h� �b�o�t�h� �p�a�p�e�r� 

�p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �e�x�c�u�r�s�i�o�n�s� �w�e�r�e� �m�e�a�n�t� �t�o� �a�d�d�r�e�s�s�,� �a�s� �t�i�m�e� �p�a�s�s�e�d� �l�o�c�a�l� �c�l�u�b�s� �b�e�g�a�n� 

�t�o� �s�p�o�n�s�o�r� �m�o�r�e� �p�u�r�e�l�y� �s�o�c�i�a�l� �e�v�e�n�t�s�,� �s�u�c�h� �a�s� �p�i�c�n�i�c�s�.� �A�n� �a�n�n�u�a�l� �b�a�n�q�u�e�t�,� �u�s�u�a�l�l�y� �h�e�l�d� 

�n�e�a�r� �t�h�e� �s�t�a�r�t� �o�f� �t�h�e� �n�e�w� �y�e�a�r�,� �w�a�s� �a� �f�e�a�t�u�r�e� �o�f� �m�o�s�t� �c�l�u�b�s� �a�l�m�o�s�t� �f�r�o�m� �t�h�e�i�r� �f�o�u�n�d�i�n�g�,� 

�b�u�t� �t�h�e� �b�a�n�q�u�e�t� �n�o�t� �o�n�l�y� �c�o�m�b�i�n�e�d� �b�u�s�i�n�e�s�s� �w�i�t�h� �p�l�e�a�s�u�r�e� �-�-� �e�.�g�.�,� �t�h�e� �r�e�a�d�i�n�g� �o�f� �a�n�n�u�a�l� 

�r�e�p�o�r�t�s� �b�y� �t�h�e� �s�e�c�r�e�t�a�r�y� �a�n�d� �t�r�e�a�s�u�r�e�r� �-�-� �i�t� �w�a�s� �a� �s�t�r�i�c�t�l�y� �s�t�a�g� �a�f�f�a�i�r�.� �S�u�m�m�e�r� �p�i�c�n�i�c�s� 

�i�n�c�l�u�d�e�d� �w�i�v�e�s� �a�n�d� �g�i�r�l�f�r�i�e�n�d�s�.� 

� � 

�c�l�u�b�s� �o�r� �a�p�p�e�a�r�a�n�c�e�s� �o�f� �m�e�m�b�e�r�s� �o�f� �o�n�e� �s�o�c�i�e�t�y� �a�s� �s�p�e�a�k�e�r�s� �a�t� �a� �m�e�e�t�i�n�g� �o�f� �t�h�e� �o�t�h�e�r�.� 

�6� �A�n�o�n�y�m�o�u�s�,�  ��E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �S�t�.� �L�o�u�i�s�, �� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� 
�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s�:� �P�r�o�c�e�e�d�i�n�g�s� �S�e�p�t�e�m�b�e�r� �1�8�9�7�:� �1�7�-�1�8�.� 

�9�2



�G�o�v�e�r�n�a�n�c�e� 

�N�o�t� �s�u�r�p�r�i�s�i�n�g�l�y�,� �a�l�l� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b�s� �i�n� �t�h�i�s� �s�t�u�d�y� �d�i�s�p�l�a�y�e�d� �v�e�r�y� �s�i�m�i�l�a�r� 

�s�t�r�u�c�t�u�r�e�s� �a�n�d� �m�e�t�h�o�d�s� �o�f� �s�e�l�f� �g�o�v�e�r�n�a�n�c�e�.� �T�h�e�y� �m�a�y� �h�a�v�e� �d�i�f�f�e�r�e�d� �i�n� �o�r�i�e�n�t�a�t�i�o�n�,� �t�h�a�t� 

�i�s�,� �i�n� �w�h�e�t�h�e�r� �t�h�e�y� �c�h�o�s�e� �t�o� �b�e� �i�n�c�l�u�s�i�v�e� �o�r� �e�x�c�l�u�s�i�v�e�,� �b�u�t� �e�v�e�n� �t�h�e� �s�m�a�l�l�e�s�t� �g�r�o�u�p�s� 

�a�l�m�o�s�t� �i�m�m�e�d�i�a�t�e�l�y� �c�r�e�a�t�e�d� �a�n� �i�n�t�e�r�n�a�l� �s�t�r�u�c�t�u�r�e� �h�i�g�h�l�y� �r�e�m�i�n�i�s�c�e�n�t� �o�f� �t�h�e� �l�i�n�e� �a�n�d� �s�t�a�f�f� 

�s�y�s�t�e�m�s� �d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �r�a�i�l�r�o�a�d�s�.� �A�f�t�e�r� �o�n�e� �o�r� �t�w�o� �f�a�i�r�l�y� �l�o�o�s�e�l�y� �s�t�r�u�c�t�u�r�e�d� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �m�e�e�t�i�n�g�s�,� �m�e�m�b�e�r�s� �q�u�i�c�k�l�y� �c�r�e�a�t�e�d� �B�o�a�r�d�s� �o�f� �D�i�r�e�c�t�o�r�s� �t�o� �d�e�a�l� �w�i�t�h� 

�r�o�u�t�i�n�e� �a�f�f�a�i�r�s� �a�w�a�y� �f�r�o�m� �t�h�e� �r�e�g�u�l�a�r� �m�e�m�b�e�r�s�h�i�p� �m�e�e�t�i�n�g�s�.� �F�i�g�u�r�e� �2� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� 

�t�y�p�i�c�a�l� �g�o�v�e�r�n�i�n�g� �s�t�r�u�c�t�u�r�e� �o�f� �b�o�t�h� �l�o�c�a�l� �a�n�d� �n�a�t�i�o�n�a�l� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s�.� 

�M�i�n�o�r� �d�i�f�f�e�r�e�n�c�e�s� �d�i�d�,� �o�f� �c�o�u�r�s�e�,� �e�x�i�s�t� �b�e�t�w�e�e�n� �c�l�u�b�s�.� �T�h�e� �t�e�r�m�s� �o�f� �o�f�f�i�c�e� �f�o�r� 

�m�e�m�b�e�r�s� �o�f� �t�h�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �v�a�r�i�e�d�.� �T�h�e� �e�n�t�i�r�e� �b�o�a�r�d� �m�i�g�h�t� �s�e�r�v�e� 

�f�o�r� �o�n�l�y� �o�n�e� �y�e�a�r�,� �o�r� �t�e�r�m�s� �c�o�u�l�d� �b�e� �s�t�a�g�g�e�r�e�d� �f�o�r� �u�p� �t�o� �f�o�u�r� �y�e�a�r�s�.� �T�h�a�t� �i�s�,� �d�e�p�e�n�d�i�n�g� 

�o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�l�u�b�,� �t�h�e� �e�n�t�i�r�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �m�i�g�h�t� �b�e� �r�e�p�l�a�c�e�d� �a�n�n�u�a�l�l�y� �o�r� �a�s� 

�f�e�w� �a�s� �o�n�e� �d�i�r�e�c�t�o�r�'�s� �p�o�s�i�t�i�o�n� �g�o� �u�p� �f�o�r� �e�l�e�c�t�i�o�n� �i�n� �a�n�y� �o�n�e� �y�e�a�r�.� �T�y�p�i�c�a�l�l�y�,� �h�o�w�e�v�e�r�,� 

�d�i�r�e�c�t�o�r�s� �s�e�r�v�e�d� �a� �t�w�o� �y�e�a�r� �t�e�r�m� �w�i�t�h� �h�a�l�f� �t�h�e� �b�o�a�r�d� �m�e�m�b�e�r�s� �b�e�i�n�g� �u�p� �f�o�r� �e�l�e�c�t�i�o�n� 

�e�v�e�r�y� �o�t�h�e�r� �y�e�a�r�.� �O�f�f�i�c�e�r�s�,� �s�u�c�h� �a�s� �t�h�e� �p�r�e�s�i�d�e�n�t� �a�n�d� �s�e�c�r�e�t�a�r�y�,� �g�e�n�e�r�a�l�l�y� �s�e�r�v�e�d� �f�o�r� �o�n�e� 

�y�e�a�r�,� �a�l�t�h�o�u�g�h� �a� �f�e�w� �c�l�u�b�s� �i�n�s�t�i�t�u�t�e�d� �t�w�o� �y�e�a�r� �t�e�r�m�s� �o�f� �o�f�f�i�c�e�.� �H�o�w� �v�u�l�n�e�r�a�b�l�e� �t�o� 

�d�r�a�m�a�t�i�c� �c�h�a�n�g�e�s� �t�h�e� �a�n�n�u�a�l� �e�l�e�c�t�i�o�n�s� �r�e�n�d�e�r�e�d� �t�h�e� �l�o�c�a�l� �s�o�c�i�e�t�i�e�s� �t�h�u�s� �v�a�r�i�e�d� �w�i�d�e�l�y� 

�f�r�o�m� �c�l�u�b� �t�o� �c�l�u�b�.� 

�9�3



�I�n� �t�h�e�i�r� �s�t�u�d�y� �o�f� �a� �m�e�t�r�o�p�o�l�i�t�a�n� �b�a�r� �a�s�s�o�c�i�a�t�i�o�n� �T�e�r�r�e�n�c�e� �C�.� �H�a�l�l�i�d�a�y� �a�n�d� 

�C�h�a�r�l�e�s� �L�.� �C�a�p�p�e�l�l� �s�h�o�w�e�d� �t�h�a�t� �e�v�e�n� �a�n� �o�s�t�e�n�s�i�b�l�y� �d�e�m�o�c�r�a�t�i�c� �p�r�o�c�e�s�s� �c�a�n� �a�l�l�o�w� �a� 

�r�u�l�i�n�g� �e�l�i�t�e� �t�o� �r�e�t�a�i�n� �i�t�s� �c�o�n�t�r�o�l� �o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.�' � �� �S�i�m�i�l�a�r�l�y�,� �t�h�e� �p�r�o�c�e�s�s�e�s� 

� � 

�B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �P�r�e�s�i�d�e�n�t� �o�o�m�n�n�n�n�c�n�n�e�d� �a�n�o� �N�o�m�i�n�a�t�i�n�g� �C�o�m�m�i�t�t�e�e� 

�;� �|� �-�-�-�-� �M�e�e�t�i�n�g�s� �C�o�m�m�i�t�t�e�e� 
�I� �|� 

�|� �!� �-�-�-�-� �M�e�m�b�e�r�s�h�i�p� �C�o�m�m�i�t�t�e�s� 
�l� �|� 
�l� �|� 

�G�e�n�e�r�a�l� �M�e�m�b�e�r�s�h�i�p� � � � � 
� � 

�F�i�g�u�r�e� �2�:� �T�y�p�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�l�u�b� �o�r�g�a�n�i�z�a�t�i�o�n� �s�t�r�u�c�t�u�r�e� 

�d�e�v�e�l�o�p�e�d� �f�o�r� �e�l�e�c�t�i�o�n� �o�f� �o�f�f�i�c�e�r�s� �a�n�d� �d�i�r�e�c�t�o�r�s� �i�n� �l�o�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �s�o�c�i�e�t�i�e�s� �o�f�t�e�n� 

�s�e�r�v�e�d� �t�o� �p�r�e�v�e�n�t� �s�u�d�d�e�n� �c�h�a�n�g�e�s� �i�n� �g�o�v�e�r�n�a�n�c�e� �o�f� �d�i�r�e�c�t�i�o�n�.� �D�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �c�l�u�b�,� 

�t�h�e� �p�e�r�s�o�n� �w�h�o� �s�e�r�v�e�d� �a�s� �p�r�e�s�i�d�e�n�t� �m�i�g�h�t� �b�e� �e�l�e�c�t�e�d� �s�e�v�e�r�a�l� �y�e�a�r�s� �b�e�f�o�r�e� �a�c�t�u�a�l�l�y� 

�t�a�k�i�n�g� �o�f�f�i�c�e� �a�s� �p�r�e�s�i�d�e�n�t�.� �T�h�a�t� �i�s�,� �h�e� �w�o�u�l�d� �f�i�r�s�t� �b�e� �e�l�e�c�t�e�d� �a�s� �a� �v�i�c�e� �p�r�e�s�i�d�e�n�t�,� �s�e�r�v�e� 

�o�n�e� �y�e�a�r� �a�s� �s�e�c�o�n�d� �v�i�c�e� �p�r�e�s�i�d�e�n�t�,� �o�n�e� �y�e�a�r� �a�s� �f�i�r�s�t� �v�i�c�e� �p�r�e�s�i�d�e�n�t�,� �a�n�d� �t�h�e�n� �o�n�e� �o�r� �t�w�o� 

�y�e�a�r�s� �a�s� �p�r�e�s�i�d�e�n�t�.� �F�o�l�l�o�w�i�n�g� �h�i�s� �t�e�r�m� �a�s� �p�r�e�s�i�d�e�n�t�,� �h�e� �w�o�u�l�d� �t�h�e�n� �a�u�t�o�m�a�t�i�c�a�l�l�y� 

�b�e�c�o�m�e� �a� �m�e�m�b�e�r� �o�f� �t�h�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �f�o�r� �a�n�o�t�h�e�r� �o�n�e� �o�r� �t�w�o� �y�e�a�r�s�.� �A�g�r�e�e�i�n�g� �t�o� 

�r�u�n� �f�o�r� �o�f�f�i�c�e� �i�n� �a� �l�o�c�a�l� �s�o�c�i�e�t�y� �c�o�u�l�d� �t�h�u�s� �i�m�p�l�y� �a� �m�i�n�i�m�u�m� �o�f� �a� �f�i�v�e� �y�e�a�r� �c�o�m�m�i�t�m�e�n�t� 

�t�o� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

� � 

�"�2�7� �T�e�r�e�n�c�e� �C�.� �H�a�l�l�i�d�a�y� �a�n�d� �C�h�a�r�l�e�s� �L�.� �C�a�p�p�e�l�l�,� �"�I�n�d�i�c�a�t�o�r�s� �o�f� �D�e�m�o�c�r�a�c�y� �i�n� 
�P�r�o�f�e�s�s�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n�s�:� �E�l�i�t�e� �R�e�c�r�u�i�t�m�e�n�t�,� �T�u�r�n�o�v�e�r�,� �a�n�d� �D�e�c�i�s�i�o�n�-�M�a�k�i�n�g� �i�n� �a� 
�M�e�t�r�o�p�o�l�i�t�a�n� �B�a�r� �A�s�s�o�c�i�a�t�i�o�n�,�"� �A�m�e�r�i�c�a�n� �B�a�r� �F�o�u�n�d�a�t�i�o�n� �R�e�s�e�a�r�c�h� �J�o�u�r�n�a�l� �1�9�7�9�:�6�9�4�-� 
�7�6�7�.� 
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�A�s� �G�u�s�f�i�e�l�d� �i�l�l�u�s�t�r�a�t�e�d� �i�n� �h�i�s� �s�t�u�d�y� �o�f� �t�h�e� �W�C�T�U�,� �t�h�e�r�e� �i�s� �a� �d�a�n�g�e�r� �o�f� �s�t�a�g�n�a�t�i�o�n� 

�a�n�d� �e�v�e�n�t�u�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �d�e�c�l�i�n�e� �i�f� �t�o�o� �l�i�t�t�l�e� �t�u�r�n�o�v�e�r� �t�a�k�e�s� �p�l�a�c�e� �a�m�o�n�g� �a� �v�o�l�u�n�t�a�r�y� 

�a�s�s�o�c�i�a�t�i�o�n�'�s� �r�u�l�i�n�g� �e�l�i�t�e�.�'�"�*� �W�h�i�l�e� �s�o�m�e� �c�l�u�b�s� �s�e�e�m�e�d� �r�e�l�a�t�i�v�e�l�y� �o�b�l�i�v�i�o�u�s� �t�o� �t�h�e� �d�a�n�g�e�r�,� 

�o�t�h�e�r�s� �t�o�o�k� �a�c�t�i�v�e� �s�t�e�p�s� �t�o� �e�n�s�u�r�e� �t�h�e� �i�n�f�u�s�i�o�n� �o�f� �o�c�c�a�s�i�o�n�a�l� �n�e�w� �b�l�o�o�d�.� �M�a�n�y�,� 

�i�n�c�l�u�d�i�n�g� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �w�h�i�l�e� �n�o�t� �s�e�t�t�i�n�g� �e�x�p�l�i�c�i�t� �c�o�n�d�i�t�i�o�n�s� �i�n� �t�h�e�i�r� 

�c�o�n�s�t�i�t�u�t�i�o�n�,� �a�d�o�p�t�e�d� �t�h�e� �t�r�a�d�i�t�i�o�n� �t�h�a�t� �n�o� �p�r�e�s�i�d�e�n�t� �s�e�r�v�e�d� �f�o�r� �m�o�r�e� �t�h�a�n� �o�n�e� �t�e�r�m�.� 

�O�t�h�e�r� �g�r�o�u�p�s�,� �s�u�c�h� �a�s� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �a�m�e�n�d�e�d� �t�h�e�i�r� �b�y�-�l�a�w�s� �t�o� 

�l�i�m�i�t� �t�h�e� �n�u�m�b�e�r� �o�f� �t�e�r�m�s� �m�e�m�b�e�r�s� �o�f� �t�h�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �c�o�u�l�d� �s�e�r�v�e�.� �B�y� �l�i�m�i�t�i�n�g� 

�D�i�r�e�c�t�o�r�s� �t�o� �t�w�o� �t�w�o�-�y�e�a�r� �t�e�r�m�s� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �c�l�u�b� �e�n�s�u�r�e�d� �t�h�a�t� �a� �c�o�m�p�l�e�t�e� �t�u�r�n�o�v�e�r� 

�i�n� �t�h�e� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �w�o�u�l�d� �o�c�c�u�r� �o�n� �a� �r�e�g�u�l�a�r� �b�a�s�i�s�.� �A�s� �t�h�e� �s�a�m�e� �t�i�m�e�,� �b�y� 

�s�t�a�g�g�e�r�i�n�g� �t�h�e� �t�e�r�m�s� �o�f� �o�f�f�i�c�e� �f�o�r� �d�i�r�e�c�t�o�r�s� �a�n�d� �b�y� �h�a�v�i�n�g� �t�h�e� �t�w�o� �m�o�s�t� �r�e�c�e�n�t� �c�l�u�b� 

�p�r�e�s�i�d�e�n�t�s� �s�e�r�v�e� �o�n� �t�h�e� �B�o�a�r�d�,� �t�h�e� �W�a�s�h�i�n�g�t�o�n� �g�r�o�u�p� �n�e�v�e�r� �h�a�d� �a� �m�a�j�o�r�i�t�y� �o�f� �n�e�w� 

�d�i�r�e�c�t�o�r�s� �i�n� �a�n�y� �o�n�e� �y�e�a�r�.� �C�h�a�n�g�e� �w�a�s� �p�o�s�s�i�b�l�e�,� �b�u�t� �r�e�v�o�l�u�t�i�o�n� �u�n�l�i�k�e�l�y�.� 

�T�u�r�n�o�v�e�r� �r�a�t�e�s� �f�o�r� �t�h�e� �s�e�c�r�e�t�a�r�y� �a�n�d� �t�r�e�a�s�u�r�e�r� �p�o�s�i�t�i�o�n�s� �i�n� �m�o�s�t� �c�l�u�b�s� �t�e�n�d�e�d� �t�o� 

�b�e� �l�o�w�.� �H�a�v�i�n�g� �o�n�c�e� �f�o�u�n�d� �c�o�m�p�e�t�e�n�t� �(�o�r� �m�e�r�e�l�y� �w�i�l�l�i�n�g�)� �m�e�m�b�e�r�s� �t�o� �f�i�l�l� �t�h�o�s�e� 

�p�o�s�i�t�i�o�n�s�,� �l�o�c�a�l� �s�o�c�i�e�t�i�e�s� �w�e�r�e� �s�l�o�w� �t�o� �m�a�k�e� �c�h�a�n�g�e�s�.� 

�E�l�e�c�t�i�o�n�s� �t�o� �o�f�f�i�c�e� �g�e�n�e�r�a�l�l�y� �t�o�o�k� �p�l�a�c�e� �a�t� �t�h�e� �a�n�n�u�a�l� �b�u�s�i�n�e�s�s� �m�e�e�t�i�n�g�.� �A� 

�n�o�m�i�n�a�t�i�n�g� �c�o�m�m�i�t�t�e�e� �a�p�p�o�i�n�t�e�d� �b�y� �t�h�e� �c�l�u�b� �p�r�e�s�i�d�e�n�t� �p�r�e�p�a�r�e�d� �a� �s�l�a�t�e� �o�f� �c�a�n�d�i�d�a�t�e�s� �a� 

�m�o�n�t�h� �o�r� �t�w�o� �p�r�i�o�r� �t�o� �t�h�e� �m�e�e�t�i�n�g�.� �T�h�e� �c�o�m�m�i�t�t�e�e� �w�o�u�l�d� �s�o�l�i�c�i�t� �n�o�m�i�n�a�t�i�o�n�s� �a�n�d� 

�s�u�g�g�e�s�t�i�o�n�s� �f�r�o�m� �m�e�m�b�e�r�s� �a�n�d� �t�h�e�n� �c�o�n�t�a�c�t� �p�r�o�s�p�e�c�t�i�v�e� �c�a�n�d�i�d�a�t�e�s� �t�o� �s�e�e� �i�f� �t�h�e�y� �w�e�r�e� 

� � 

�"�8� �J�o�s�e�p�h� �R�.� �G�u�s�f�i�e�l�d�,�  ��T�h�e� �p�r�o�b�l�e�m�s� �o�f� �g�e�n�e�r�a�t�i�o�n�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� 
�s�t�r�u�c�t�u�r�e�, �� �S�o�c�i�a�l� �F�o�r�c�e�s� �3�5�(�1�9�5�7�)�:� �3�2�3�-�3�3�0�.� 
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�b�o�t�h� �w�i�l�l�i�n�g� �a�n�d� �a�b�l�e� �t�o� �s�e�r�v�e� �i�f� �e�l�e�c�t�e�d�.� �A�l�t�h�o�u�g�h� �c�a�n�d�i�d�a�t�e�s� �i�n� �s�o�m�e� �c�l�u�b�s� �r�a�n� 

�u�n�o�p�p�o�s�e�d�,� �a�s� �a� �g�e�n�e�r�a�l� �r�u�l�e� �t�h�e� �n�o�m�i�n�a�t�i�n�g� �c�o�m�m�i�t�t�e�e�s� �t�r�i�e�d� �t�o� �p�r�e�s�e�n�t� �m�e�m�b�e�r�s� �w�i�t�h� 

�c�h�o�i�c�e�s�.� �T�h�e� �b�y�-�l�a�w�s� �f�o�r� �m�a�n�y� �c�l�u�b�s�,� �i�n� �f�a�c�t�,� �s�p�e�c�i�f�i�e�d� �t�h�a�t� �a�t� �l�e�a�s�t� �t�w�o� �n�a�m�e�s� �h�a�d� �t�o� 

�b�e� �p�l�a�c�e�d� �i�n� �n�o�m�i�n�a�t�i�o�n� �f�o�r� �e�a�c�h� �o�p�e�n� �o�f�f�i�c�e�.�' � �� �W�r�i�t�e�-�i�n� �v�o�t�e�s� �w�e�r�e� �a�l�s�o� �p�e�r�m�i�t�t�e�d�.� 

�T�h�e� �c�l�u�b� �s�e�c�r�e�t�a�r�y� �m�a�i�l�e�d� �b�a�l�l�o�t�s� �t�o� �m�e�m�b�e�r�s� �w�h�o� �t�h�e�n� �t�u�r�n�e�d� �t�h�e� �b�a�l�l�o�t�s� �i�n� �a�t� �t�h�e� 

�b�u�s�i�n�e�s�s� �m�e�e�t�i�n�g�.� �W�i�t�h� �m�o�s�t� �c�l�u�b�s�,� �o�n�l�y� �b�a�l�l�o�t�s� �t�u�r�n�e�d� �i�n� �b�y� �m�e�m�b�e�r�s� �a�t�t�e�n�d�i�n�g� �t�h�e� 

�b�u�s�i�n�e�s�s� �m�e�e�t�i�n�g� �c�o�u�n�t�e�d� �t�o�w�a�r�d� �t�h�e� �e�l�e�c�t�i�o�n�:� �m�a�i�l�-�i�n� �b�a�l�l�o�t�s� �w�e�r�e� �n�o�t� �p�e�r�m�i�t�t�e�d�.� 

�T�e�l�l�e�r�s� �w�o�u�l�d� �s�o�r�t� �a�n�d� �c�o�u�n�t� �t�h�e� �b�a�l�l�o�t�s� �a�s� �t�h�e� �b�u�s�i�n�e�s�s� �m�e�e�t�i�n�g� �p�r�o�g�r�e�s�s�e�d�.� 

�A�n�n�o�u�n�c�e�m�e�n�t� �o�f� �t�h�e� �r�e�s�u�l�t�s� �c�o�n�s�t�i�t�u�t�e�d� �a�l�m�o�s�t� �t�h�e� �f�i�n�a�l� �i�t�e�m� �o�n� �t�h�e� �a�g�e�n�d�a�:� �t�h�e� �f�i�n�a�l� 

�i�t�e�m� �g�e�n�e�r�a�l�l�y� �b�e�i�n�g� �a� �s�h�o�r�t� �a�c�c�e�p�t�a�n�c�e� �s�p�e�e�c�h� �b�y� �t�h�e� �n�e�w�l�y� �e�l�e�c�t�e�d� �c�l�u�b� �p�r�e�s�i�d�e�n�t�.� �I�n� 

�t�h�e� �e�v�e�n�t� �t�h�a�t� �t�h�e� �n�o�m�i�n�a�t�i�n�g� �c�o�m�m�i�t�t�e�e� �h�a�d� �b�e�e�n� �a�b�l�e� �t�o� �f�i�n�d� �o�n�l�y� �o�n�e� �p�e�r�s�o�n� �w�i�l�l�i�n�g� 

�t�o� �r�u�n� �f�o�r� �e�a�c�h� �v�a�c�a�n�t� �o�f�f�i�c�e�,� �e�l�e�c�t�i�o�n� �m�i�g�h�t� �b�e� �b�y� �v�o�i�c�e� �v�o�t�e� �-�-� �u�n�a�n�i�m�o�u�s� �a�c�c�l�a�m�a�t�i�o�n� 

�-�-� �r�a�t�h�e�r� �t�h�a�n� �b�o�t�h�e�r�i�n�g� �w�i�t�h� �p�a�p�e�r� �b�a�l�l�o�t�s�.� �W�h�a�t�e�v�e�r� �t�h�e� �s�p�e�c�i�f�i�c� �m�e�t�h�o�d�s� �o�f� �e�l�e�c�t�i�n�g� 

�o�f�f�i�c�e�r�s� �a�n�d� �m�a�n�a�g�i�n�g� �t�h�e� �c�l�u�b�,� �o�v�e�r�a�l�l� �m�o�s�t� �m�e�m�b�e�r�s� �s�e�e�m�e�d� �t�o� �h�a�v�e� �b�e�e�n� �c�o�n�t�e�n�t� �t�o� 

�a�c�c�e�p�t� �t�h�e� �d�i�r�e�c�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �c�l�u�b�'�s� �e�l�i�t�e�.� �T�h�e� �d�a�t�a� �a�v�a�i�l�a�b�l�e� �i�n� �t�h�e� �r�e�c�o�r�d�s� �o�f� 

�v�a�r�i�o�u�s� �l�o�c�a�l� �s�o�c�i�e�t�i�e�s� �a�l�l� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �b�u�s�i�n�e�s�s� �m�e�e�t�i�n�g� �w�a�s� �o�f�t�e�n� �t�h�e� �m�o�s�t� �p�o�o�r�l�y� 

�a�t�t�e�n�d�e�d� �m�e�e�t�i�n�g� �o�f� �t�h�e� �y�e�a�r�.� 

�L�o�c�a�l� �c�l�u�b�s� �v�s�.� �L�o�c�a�l� �s�e�c�t�i�o�n�s� 

�L�o�c�a�l� �s�e�c�t�i�o�n�s� �o�r� �c�h�a�p�t�e�r�s� �o�f� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �d�i�d� �n�o�t� �b�e�c�o�m�e� �c�o�m�m�o�n� 

�u�n�t�i�l� �t�h�e� �t�u�r�n� �o�f� �t�h�e� �c�e�n�t�u�r�y�.� �A�t� �t�h�a�t� �t�i�m�e�,� �a�s� �n�o�t�e�d� �a�b�o�v�e�,� �t�h�e� �A�S�C�E� �d�i�s�c�u�s�s�e�d� �t�h�e� 

� � 

�"�2�°� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s� 
�P�r�o�c�e�e�d�i�n�g�s� �X�I�V�(�1�8�9�5�)�:� �1�8�-�1�9�.� 

�9�6



�n�o�t�i�o�n� �o�f� �a�l�l�o�w�i�n�g� �l�o�c�a�l� �c�l�u�b�s� �t�o� �a�f�f�i�l�i�t�a�t�e� �o�f�f�i�c�i�a�l�l�y� �w�i�t�h� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�y�,� �b�u�t� 

�r�e�j�e�c�t�e�d� �i�t� �o�n� �g�r�o�u�n�d�s� �t�h�a�t� �s�u�c�h� �a� �m�o�v�e� �w�o�u�l�d� �l�e�a�d� �t�o� �a�n� �o�v�e�r�a�l�l� �d�i�m�i�n�i�s�h�m�e�n�t� �i�n� �t�h�e� 

�q�u�a�l�i�t�y� �o�f� �t�h�e� �m�e�m�b�e�r�s�.� �W�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �l�o�c�a�l� �c�l�u�b�s� �a�c�t�u�a�l�l�y� �w�a�n�t�e�d� �t�o� �a�f�f�i�l�i�a�t�e� �w�i�t�h� 

�t�h�e� �A�S�C�E� �i�s�,� �o�f� �c�o�u�r�s�e�,� �d�e�b�a�t�a�b�l�e�.� �L�o�c�a�l� �c�l�u�b�s� �h�a�d� �p�r�o�m�p�t�l�y� �r�e�b�u�f�f�e�d� �o�v�e�r�t�u�r�e�s� 

�i�n�i�t�i�a�t�e�d� �b�y� �t�h�e� �A�S�C�E� �a� �d�e�c�a�d�e� �e�a�r�l�i�e�r�. � ��°� �I�n� �c�o�n�t�r�a�s�t�,� �t�h�e� �A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� 

�E�l�e�c�t�r�i�c�a�l� �E�n�g�i�n�e�e�r�s� �c�r�e�a�t�e�d� �a�f�f�i�l�i�a�t�i�o�n�s� �w�i�t�h� �l�o�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� �w�i�t�h� �a�p�p�a�r�e�n�t�l�y� �l�i�t�t�l�e� 

�f�u�s�s� �o�r� �d�i�s�c�u�s�s�i�o�n�.� 

�I�n� �a�n�y� �c�a�s�e�,� �t�h�e� �r�e�a�l� �p�u�s�h� �f�o�r� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �c�a�m�e� �w�e�l�l� �a�f�t�e�r� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �m�o�s�t� �l�o�c�a�l� �c�l�u�b�s�,� �i�.�e�.�,� �n�o�t� �u�n�t�i�l� �t�h�e� �e�a�r�l�y� �1�9�0�0�s�.� �B�y� �t�h�e�n� �m�o�s�t� �m�a�j�o�r� 

�c�i�t�i�e�s� �c�o�n�t�a�i�n�e�d� �l�a�r�g�e� �e�n�o�u�g�h� �p�o�p�u�l�a�t�i�o�n�s� �o�f� �e�n�g�i�n�e�e�r�s� �w�h�o� �w�e�r�e� �a�l�r�e�a�d�y� �m�e�m�b�e�r�s� �o�f� 

�t�h�e� �n�a�t�i�o�n�a�l� �g�r�o�u�p�s� �t�o� �s�u�p�p�o�r�t� �l�o�c�a�l� �c�h�a�p�t�e�r�s�.� �T�h�e� �g�r�o�w�t�h� �o�f� �c�o�l�l�e�g�e� �e�n�g�i�n�e�e�r�i�n�g� 

�p�r�o�g�r�a�m�s� �m�a�y� �a�l�s�o� �h�a�v�e� �p�l�a�y�e�d� �a� �r�o�l�e�.� �E�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s�,� �w�i�t�h� �t�h�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� 

�o�f� �t�h�e�i�r� �f�a�c�u�l�t�y�,� �b�e�g�a�n� �f�o�r�m�i�n�g� �s�t�u�d�e�n�t� �s�e�c�t�i�o�n�s� �o�f� �t�h�e� �A�S�M�E�,� �A�I�E�E�,� �a�n�d� �A�S�C�E� �i�n� �t�h�e� 

�1�8�9�0�s�.� �O�n�c�e� �t�h�e� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �e�n�d�o�r�s�e�d� �l�o�c�a�l� �s�t�u�d�e�n�t� �s�e�c�t�i�o�n�s�,� �i�t� �w�a�s� �o�n�l�y� �n�a�t�u�r�a�l� 

�f�o�r� �t�h�e� �i�d�e�a� �o�f� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �t�o� �m�o�v�e� �o�f�f� �c�a�m�p�u�s�.� 

�I�n� �g�e�n�e�r�a�l�,� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e� �n�e�w� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �a�n�d� �t�h�e� �e�s�t�a�b�l�i�s�h�e�d� �l�o�c�a�l� 

�a�n�d� �s�t�a�t�e� �s�o�c�i�e�t�i�e�s� �a�p�p�e�a�r� �t�o� �h�a�v�e� �b�e�e�n� �c�o�r�d�i�a�l�.� �L�o�c�a�l� �c�l�u�b�s� �c�o�-�s�p�o�n�s�o�r�e�d� �e�x�c�u�r�s�i�o�n�s� 

�a�n�d� �l�e�c�t�u�r�e�s� �w�i�t�h� �t�h�e� �l�o�c�a�l� �s�e�c�t�i�o�n�s�.� �I�n� �a� �n�u�m�b�e�r� �o�f� �c�i�t�i�e�s� �t�h�e� �e�s�t�a�b�l�i�s�h�e�d� �l�o�c�a�l� �c�l�u�b�,� 

�w�h�a�t�e�v�e�r� �i�t�s� �o�w�n� �p�r�i�m�a�r�y� �d�i�s�c�i�p�l�i�n�a�r�y� �o�r�i�e�n�t�a�t�i�o�n�,� �e�v�o�l�v�e�d� �i�n�t�o� �a� �q�u�a�s�i�-�u�m�b�r�e�l�l�a� 

�o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �c�o�-�o�r�d�i�n�a�t�e�d� �j�o�i�n�t� �e�f�f�o�r�t�s� �b�e�t�w�e�e�n� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �a�n�d� �e�n�c�o�u�r�a�g�e�d� 

� � 

�'�°� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �A�p�r�i�l� �1�9�,� �1�8�9�0�:� �3�7�1�,� �o�r� �E�n�g�i�n�e�e�r�i�n�g� 
�N�e�w�s� �M�a�y� �2�4�,� �1�8�9�0�:� �4�9�1�.� 
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�i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� �c�o�m�m�u�n�i�c�a�t�i�o�n�.� �I�n� �M�i�l�w�a�u�k�e�e�,� �a�s� �n�o�t�e�d� �a�b�o�v�e�,� �t�h�e� �n�e�e�d� �f�o�r� 

�i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� �c�o�m�m�u�n�i�c�a�t�i�o�n� �s�e�r�v�e�d� �a�s� �o�n�e� �o�f� �t�h�e� �p�r�i�m�a�r�y� �m�o�t�i�v�e�s� �f�o�r� �f�o�u�n�d�i�n�g� �t�h�e� 

�E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �o�f� �M�i�l�w�a�u�k�e�e�,� �a�s� �i�t� �d�i�d� �a�l�s�o� �i�n� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�i�t�h� �t�h�e� 

�W�a�s�h�i�n�g�t�o�n� �S�o�c�i�e�t�y� �o�f� �E�n�g�i�n�e�e�r�s�,� �b�u�t� �c�l�u�b�s� �s�u�c�h� �a�s� �t�h�e� �E�S�M� �a�n�d� �t�h�e� �W�S�E� �w�h�i�c�h� 

�o�r�g�a�n�i�z�e�d� �c�o�n�t�e�m�p�o�r�a�n�e�o�u�s�l�y� �w�i�t�h� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �w�e�r�e� �t�h�e� �e�x�c�e�p�t�i�o�n� �a�t� �t�h�e� �t�u�r�n� �o�f� �t�h�e� 

�c�e�n�t�u�r�y�,� �n�o�t� �t�h�e� �r�u�l�e�.� �M�o�r�e� �t�y�p�i�c�a�l� �w�e�r�e� �g�r�o�u�p�s� �s�u�c�h� �a�s� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� 

�P�h�i�l�a�d�e�l�p�h�i�a�.� 

�T�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �m�a�d�e� �i�t�s� �m�e�e�t�i�n�g� �r�o�o�m�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �u�s�e� �b�y� �t�h�e� �l�o�c�a�l� 

�s�e�c�t�i�o�n�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �M�e�c�h�a�n�i�c�a�l� �E�n�g�i�n�e�e�r�s�,� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� 

�H�e�a�t�i�n�g� �a�n�d� �V�e�n�t�i�l�a�t�i�n�g� �E�n�g�i�n�e�e�r�s�,� �a�n�d� �o�t�h�e�r�s�,� �a�s� �w�e�l�l� �a�s� �p�u�b�l�i�s�h�i�n�g� �t�h�e�i�r� �m�i�n�u�t�e�s� �a�n�d� 

�m�e�e�t�i�n�g� �a�n�n�o�u�n�c�e�m�e�n�t�s� �a�s� �p�a�r�t� �o�f� �t�h�e� �J�o�u�r�n�a�l� �o�f� �t�h�e� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �o�f� �P�h�i�l�a�d�e�l�p�h�i�a�.� 

�S�i�m�i�l�a�r�l�y�,� �i�n� �C�l�e�v�e�l�a�n�d� �t�h�e� �C�l�e�v�e�l�a�n�d� �E�n�g�i�n�e�e�r�s� �C�l�u�b� �j�o�i�n�e�d� �w�i�t�h� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �a�n�d� 

�t�e�c�h�n�i�c�a�l� �c�l�u�b�s� �i�n� �o�b�t�a�i�n�i�n�g� �a� �b�u�i�l�d�i�n�g� �t�o� �b�e� �u�s�e�d� �b�y� �a�l�l� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�n� 

�t�h�e� �c�i�t�y�.� �I�n� �M�i�l�w�a�u�k�e�e� �t�h�e� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�y� �o�f� �M�i�l�w�a�u�k�e�e� �e�v�e�n�t�u�a�l�l�y� �b�e�g�a�n� 

�p�u�b�l�i�c�a�t�i�o�n� �o�f� �a� �m�o�n�t�h�l�y� �m�a�g�a�z�i�n�e�,� �M�i�l�w�a�u�k�e�e� �E�n�g�i�n�e�e�r�,� �t�h�a�t� �p�r�o�v�i�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �o�n� 

�a�l�l� �t�h�e� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �a�n�d� �c�l�u�b�s� �w�i�t�h�i�n� �t�h�e� �c�i�t�y�.� �C�o�n�t�r�a�r�y� �t�o� �P�u�r�s�e�l�l ��s� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �t�h�e� 

�e�m�e�r�g�e�n�c�e� �o�f� �l�o�c�a�l� �s�e�c�t�i�o�n�s� �o�f� �n�a�t�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� �w�o�u�l�d� �t�h�r�e�a�t�e�n� �t�h�e� �v�i�a�b�i�l�i�t�y� �o�f� �l�o�c�a�l� 

�c�l�u�b�s�,� �t�h�e� �c�a�s�e� �o�f� �t�h�e� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y� �o�f� �t�h�e� �P�a�c�i�f�i�c� �C�o�a�s�t� �a�p�p�e�a�r�s� �t�o� �h�a�v�e� �b�e�e�n� �a� 

�s�p�e�c�i�a�l� �c�a�s�e�,� �n�o�t� �t�h�e� �r�u�l�e�.�! � �� 

� � 

�'�5�!� �S�e�e� �P�u�r�s�e�l�l�,� �p�r�e�v�i�o�u�s�l�y� �c�i�t�e�d�.� 
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�I�t� �w�a�s� �n�o� �d�o�u�b�t� �t�r�u�e� �t�h�a�t� �t�h�e� �t�y�p�i�c�a�l� �e�n�g�i�n�e�e�r� �w�o�u�l�d� �b�e�h�a�v�e� �a�s� �a�n� �a�c�t�i�v�e� 

�m�e�m�b�e�r� �i�n� �o�n�l�y� �o�n�e� �o�r� �t�w�o� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �T�h�a�t� �i�s�,� �h�e� �w�o�u�l�d� �a�t�t�e�n�d� �m�e�e�t�i�n�g�s� �r�e�g�u�l�a�r�l�y�,� 

�v�o�l�u�n�t�e�e�r� �t�o� �s�e�r�v�e� �o�n� �v�a�r�i�o�u�s� �c�o�m�m�i�t�t�e�e�s�,� �s�i�g�n� �u�p� �f�o�r� �e�x�c�u�r�s�i�o�n�s�,� �a�n�d� �s�o� �o�n� �f�o�r� �o�n�l�y� 

�t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �i�n�t�e�r�e�s�t�e�d� �h�i�m� �t�h�e� �m�o�s�t�.� �H�o�w�e�v�e�r�,� �t�h�a�t� �s�a�m�e� �e�n�g�i�n�e�e�r� �a�p�p�a�r�e�n�t�l�y� 

�f�e�l�t� �f�e�w� �q�u�a�l�m�s� �a�b�o�u�t� �s�u�p�p�o�r�t�i�n�g� �m�u�l�t�i�p�l�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �f�i�n�a�n�c�i�a�l�l�y�,� �i�.�e�.�,� �t�h�r�o�u�g�h� �t�h�e� 

�p�a�y�m�e�n�t� �o�f� �m�e�m�b�e�r�s�h�i�p� �f�e�e�s� �a�n�d� �a�n�n�u�a�l� �d�u�e�s�.� �F�o�r� �p�r�a�c�t�i�t�i�o�n�e�r�s� �o�f� �a�n� �o�c�c�u�p�a�t�i�o�n� �t�h�a�t� 

�o�f�t�e�n� �r�e�f�e�r�r�e�d� �t�o� �i�t�s�e�l�f� �a�s� �n�o�t� �b�e�i�n�g� �a�s� �s�o�c�i�a�b�l�e� �a�s� �t�h�e� �a�v�e�r�a�g�e� �m�a�n�,� �e�n�g�i�n�e�e�r�s� �w�e�r�e� 

�i�n�v�e�t�e�r�a�t�e� �j�o�i�n�e�r�s�.�'�°�*� �T�h�e� �o�b�i�t�u�a�r�i�e�s� �o�f� �a�n�y� �e�n�g�i�n�e�e�r� �e�x�c�e�p�t� �t�h�e� �m�o�s�t� �j�u�n�i�o�r� �f�r�o�m� �t�h�e� 

�G�i�l�d�e�d� �A�g�e� �a�n�d� �P�r�o�g�r�e�s�s�i�v�e� �E�r�a� �l�i�s�t� �m�e�m�b�e�r�s�h�i�p�s� �i�n� �o�r�g�a�n�i�z�a�t�i�o�n� �a�f�t�e�r� �o�r�g�a�n�i�z�a�t�i�o�n�:� 

�l�o�c�a�l� �s�e�c�t�i�o�n�s�,� �l�o�c�a�l� �c�l�u�b�s�,� �f�r�a�t�e�r�n�a�l� �o�r�d�e�r�s�,� �c�h�u�r�c�h� �s�o�c�i�e�t�i�e�s�,� �p�o�l�i�t�i�c�a�l� �p�a�r�t�i�e�s�,� �a�n�d� �s�o� 

�n�.�'�*� �A�s� �l�o�n�g� �a�s� �t�h�e� �d�o�m�i�n�a�n�t� �c�u�l�t�u�r�e� �s�u�p�p�o�r�t�e�d� �t�h�e� �p�r�a�c�t�i�c�e� �o�f� �m�u�l�t�i�p�l�e� �m�e�m�b�e�r�s�h�i�p�s�,� 

�t�h�a�t� �i�s�,� �a�s� �l�o�n�g� �a�s� �i�t� �r�e�m�a�i�n�e�d� �s�o�c�i�a�l�l�y� �a�c�c�e�p�t�a�b�l�e� �t�o� �j�o�i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �w�i�t�h�o�u�t� �a�l�s�o� 

�p�a�r�t�i�c�i�p�a�t�i�n�g� �f�u�l�l�y� �i�n� �a�l�l� �o�f� �i�t�s� �a�c�t�i�v�i�t�i�e�s�,� �v�o�l�u�n�t�a�r�y� �a�s�s�o�c�i�a�t�i�o�n�s� �s�u�c�h� �a�s� �l�o�c�a�l� �s�e�c�t�i�o�n�s� 

�a�n�d� �l�o�c�a�l� �c�l�u�b�s� �c�o�u�l�d� �e�x�i�s�t� �a�n�d� �e�v�e�n� �t�h�r�i�v�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �B�e�i�n�g� �a� �m�e�m�b�e�r� �o�f� �t�h�e� �l�o�c�a�l� 

�c�h�a�p�t�e�r� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �w�o�u�l�d� �n�o� �m�o�r�e� �p�r�e�c�l�u�d�e� �a�n� 

�e�n�g�i�n�e�e�r� �f�r�o�m� �a�l�s�o� �j�o�i�n�i�n�g� �t�h�e� �W�e�s�t�e�r�n� �S�o�c�i�e�t�y� �t�h�a�n� �i�t� �w�o�u�l�d� �i�n�h�i�b�i�t� �h�i�m� �f�r�o�m� �b�e�c�o�m�i�n�g� 

�a� �M�a�s�o�n� �o�r� �s�e�r�v�i�n�g� �a�s� �a� �c�h�u�r�c�h� �v�e�s�t�r�y�m�a�n�.� �T�h�e� �o�n�l�y� �c�o�n�s�t�r�a�i�n�t� �w�a�s� �f�i�n�a�n�c�i�a�l�:� �h�o�w� 

� � 

�'�2� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �E�n�g�i�n�e�e�r�i�n�g� �N�e�w�s� �A�p�r�i�l� �2�9�,� �1�8�8�2�:� �1�3�9�.� 

�'�3� �S�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �A�n�o�n�y�m�o�u�s�,�  ��W�i�l�l�i�a�m� �P�o�w�e�l�l� �S�h�i�n�n�,� �P�a�s�t� �P�r�e�s�i�d�e�n�t� �A�m�.� 
�S�o�c�.� �C�.� �E�.�, �� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �1�8�(�1�8�9�2�)�:� 
�1�2�3�-� �1�2�9�,� �A�n�o�n�y�m�o�u�s�,�  ��T�h�o�m�a�s� �C�u�r�t�i�s� �C�a�k�e�,� �P�a�s�t� �P�r�e�s�i�d�e�n�t� �A�m�.� �S�o�c�.� �C�.� �E�.�, �� 

�¢� �y�i�n�e�e�r�s� �2�9�(�1�9�0�3�)�:� �3�9�9�-�4�0�3�:� 
�A�n�o�n�y�m�o�u�s�,�  ��T�h�o�m�a�s� �M�o�o�r�e� �J�a�c�k�s�o�n�,� �M� �"�A�m�.� �S�o�c�.� �C�.� �E�.�, �� �» �� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �t�h�e� 
�A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �S�o�c�i�e�t�y� �o�f� �C�i�v�i�l� �E�n�g�i�n�e�e�r�s� �3�8�(�1�9�1�2�)�:� �1�6�5�0�-�5�1�.� 
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