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ABSTRACT 

The following research seeks to understand the effects of competition and regulation on the 

development of new industries. Specifically, the issue of whether or not leiissez faire markets best 

promote industry growth and good economic performance is investigated. This work challenges 

prevailing neoclassical economic assumptions regarding the efficacy of competition and unfettered 

markets. Drawing on lines of research in economic sociology, institutional analysis, and 

organizational theory. I examine how public and private regulatory agencies, including states and 

associations, are used by firms to facilitate cooperation and organize economic activity. Contrary 

to prevailing neoclassical economic assumptions, 1 find that regulatory institutions are not 

necessarily a means of denying competitors access to markets, inflating prices, and gouging 

consumers, but rather a means by which economic actors overcome problems of collective action. 

Unfettered competition. I find, thwarts the growth and development of new industries that rely upon 

inputs that possess "collective goods properties", specifically, technical knowledge and a legitimate 

reputation. 

This research is historical and comparative. I study the development of America's aviation 

industry over the period 1903-1938. This period marks the birth of the industry through its rise to 

early maturity. Competitive pressures to control key technologies and develop appropriate 

standards for the use of aircraft created problems of collective action that undermined the fledgling 

industry's ability to establish viable markets for its goods and services. Industry members found 

they were unable to manage their proprietary activities through unfettered markets and private firms 

and, thus, turned to more cooperative arrangements to govern their economic affairs. Producers 

formed an cissociation to pool their patented technology, solve free-rider problems, pursue uniform 

regulatory measures for the operation of aircraft, and conduct a national campaign to make the 

public "airminded". Not until these institutional arrangements were established did America's 

aviation industry move beyond its nascent stage of development and begin to experience good 

economic performance. 



10 

CHAPTER ONE 

Introduction 

How do competition and regulation affect the growth and development of new industries? 

Does organizing economic activity through unregulated markets always promote growth and lead to 

industry development? Or, are there cases in which securing the growth and development of new 

industries requires the use of broader institutional arrangements than those typically afforded by 

laissez faire markets? These questions are particularly relevant when one considers that building 

new industries is an undertaking fraught with risks, not the least of which is failure. Most 

economic enterprises never develop into mature industries. 

Popular belief regarding the efficacy of competition as a powerful force for economic 

growth permeates notions of western capitalism, particularly in the United States. In general, 

neoclassical economic theory argues that successful growth and development is best achieved when 

firms are forced to vie with one another for competitive advantage in the marketplace. Competition 

forces economic actors to make efficient use of their resources, drives inefficient firms from the 

field, and. in the process, generates better and less expensive products and services. Society as a 

whole shares the benefits of economic competition as it reaps these material rewards. Cooperation 

among firms, on the other hand, is regarded with a skepticism by neoclassical economists. Such 

behavior, it is argued, typically allows inefficient producers to remain in business, encourages 

collusion among economic actors to fix prices, thwarts innovation, wastes resources and thus, 

undermines industry performance. 

Contemporary neoclassical economists' antipathy towards cooperative arrangements stems, 

in part, from observations of the effects of government regulation on the performance of American 

transportation and utility industries. Research conducted in the early seventies strongly challenged 

prevailing assumptions that state regulation served the public interest (Stigler 1971; Jordan 1972; 

Posner 1974). Instead, this work found that regulation was a means by which various private 
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interest groups succeeded in "capturing" the state for the purpose of extracting monopoly rents. 

Rather than protecting consumers from exploitative practices, government regulations lead to 

increased prices for goods and service, lower rates of return on industry investments, and prevented 

new firms from entering the market Consequently, this line of research tends to view regulation as 

a type of commodity that economic actors "purchase", if they can, in order to control competition. 

While not denying that state regulation can produce undesirable economic outcomes, 

viewing regulatory arrangements primarily as a barrier to efficiency or a means of extracting 

monopoly rents is overly narrow. With respects to the former, efficiency arguments generally 

assume that firms can either internally produce or easily acquire the inputs necessary for growth 

and good economic performance. Efficiency arguments ignore how the behavior of economic 

actors "transforms the conditions and constraints within which subsequent production takes 

place"{Schneiberg 1996: 5). Likewise, a view of regulatory arrangements primarily as monopoly 

rent seeking behavior ignores the fact that competition is often the main impediment to the 

successful development of firms. Economic actors turn to the state, for instance, because capitalist 

competition generates collective action problems that are unable to be solved privately (Koiko 

1%3; Bowman 1985). Industries that rely on common-pool resources, for example, depend on 

regulatory institutions to govern the use and production of those collective goods (Ostrom 1990; 

Streeck 1989). Without such cooperative arrangements, it is impossible for firms to successfully 

pursue their economic self-interests. As Olson has argued, "unless their is coercion or some other 

special device to make individuals act in their common interest, rational self-interested individuals 

will not act to achieve their common or group interest (Olson 1965: 2; original emphasis). 

Consequently, firms that are dependent upon collective goods for conducting their economic 

activities have a powerful incentive to secure cooperative institutions in order that they may obtain 

higher shared benefits. Unuridled competition is not likely to advance economic actors' common 

interests adequately or, in the worst case scenario, at all. Thus, in cases where economic actors are 

dependent upon collective goods for their economic activities, the motivating reasons behind 
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pursuing eitlier public or private regulation is not necessarily to take advantage of consumers or 

restrict the entrance of firms into the market, but rather to avoid ruinous competition that threatens 

the survival of firms and. ultimately, the growth and development of industries. 

Research in economic sociology, organizational analysis, and political science have 

demonstrated that economic actors use a variety public and private institutions to facilitate 

cooperation and insulate key inputs and achievements from the corrosive effects of unbridled 

market forces. Organizing economic enterprises through associations (Streeck and Schmitter 1985: 

Schneiberg 1996), networks (Powell 1990; Powell et. al. 1996), regimes of flexible specialization 

(Sabel et. ai. 1989), and states (Schneiberg and Hollingsworth 1990) has enabled economic actors 

to over come problems of collective action (Van de Ven and Garud 1989). By helping industry 

participants solve their collective action problems, these institutional arrangements permit 

competition to proceed in a constructive manner; thus, resulting in overall good economic 

performance and industry development (Aldrich and Hoi 1994). 

Context of Study 

In the following study, I argue that unbridled competition is likely to undermine the growth 

and development of new industries when firms depend on inputs or achievements that possess 

"collective goods properties". When such is the case, i maintain that developing viable markets and 

obtaining good economic performance will require firms to restrain competition through the use 

and creation of public or private institutions. Such institutional arrangements prove to be necessary 

because competitive pressures generally force individual firms to attend to their immediate short-

term interests at the expense of contributing to collective investments necessary for good overall 

economic performance, the development of sustainable markets, and consumer protection. Since 

inputs and achievements that possess collective goods properties are subject to free-rider problems, 

industry participants typically must decide whether they will use such investments to achieve their 

own economic ends, or whether they will cooperate and share in their production with rivals in 
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order to promote the total industry. Because controlling an industry's inputs or free riding on the 

achievements of other firms may confer a competitive advantage to individual economic actors, and 

because cooperation entails considerable costs, firm centered actions are more likely to result than 

cooperative responses, however. Thus, institutions that impose restraints upon competitive self-

serving behavior are necessary to ensure that industry members cooperate in the face of collective 

action problems and not just pursue their own individual economic interests. Subsequendy, rather 

than undermining competition, thwarting innovation, or gauging consumers, cooperative 

institutional arrangements "check" the destructive aspects of competitive self-serving behavior that 

typically "pits" individual firms' immediate economic interests against more long-term industry 

objectives. 

I apply my arguments to an analysis of America's aviation industry for the period 1903-

1938. This period marks the birth of the industry through its rise to early maturity. I study the 

aviation industry because competitive pressures to control key technical inputs and develop 

appropriate standards for the use of aircraft created problems of collective action that undermined 

the industry's ability to establish viable markets for its goods and services. Industry participants 

found that they were unable to manage their proprietary activities through unfettered markets and 

private firms and, thus, turned to more cooperative arrangements to govern their economic affairs. 

Aircraft manufactures formed an association to solve free-rider problems, pool key aeronautic 

patents, pursue uniform regulatory measure for the operation and construction of aircraft, and carry-

out an industry-wide promotional campaign to make the public "air-minded". These collective 

measures played a pivotal role in aircraft production and promulgating ideas about appropriate 

forms of passenger air transportation systems that helped legitimate commercial airline services. 

Consequently, America's aviation industry provides a fertile context for studying how competition 

and regulation shapes the growth and development of new industries. 

I also chose to study the aviation industry because of the profound impact its had on 

American society. The development of the airplane and systems of air transportation have greatly 
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shrunk geographic and social distances in a manner equal to, if not greater than, that of the railroads 

in the nineteenth century. By the early to mid I930's, for instance, distances between east and west 

coast American cities were no longer measured in days, but rather in hours. Airline travel afforded 

the public a more direct route to their destination and thus, considerable savings in time. Business 

practices were also changed by the advent of air transportation. Airmail reduced the amount of 

"^oat time" on written checks, thereby generating greater interest profits for check depositors. On 

a more somber note, the airplane fundamentally transformed the nature of warfare and. hence. 

America's approach to international affairs. Specifically, the airplane's development neutralized the 

Atlantic and Pacific Oceans as a defensive barriers for the nation. As a consequence. America's 

policy of isolationism, in regards to matters of geopolitical afTairs, became an untenable diplomatic 

strategy. 

Yet for all of these changes, the development of America's aviation industry was never a 

foregone conclusion. For nearly a quarter century, it remained a peripheral industry struggling on 

the edge of failure. Given the favorable conditions prevalent during the industry's infancy, the fact 

that it took so long to develop is puzzling. At the time, the United States possessed one of the 

world's largest internal markets, a vibrant economy and a fairly prosperous population. These 

conditions could have provided the economic underpinnings for the infant industry. In addition, the 

country had a well skilled and growing labor force capable of supporting an aircraft manufacturing 

sector. Geographically, America was ideally suited to an industry that could provide a reliable 

system of coast to coast transportation. The country's lack of internal national borders meant that 

there were no issues of sovereignty to contend with in connecting the nation's coasts and 

hinterlands through a system of air transportation. America's railroads had already demonstrated 

that there existed a demand for both passenger and freight service between the Atlantic and Pacific 

coasts, as well as to points in between. Last, and perhaps most puzzling, is the fact that airplane 

was a successful American invention. Its development in the United States preceded that in Europe 

by five years. 
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Despite being an American invention, however, its technical, military, and commercial 

development occurred more rapidly in Great Britain and most of Western Europe. For example, as 

of 1914, eleven years after the airplane was successfully developed and flown in the U.S., 

American aircraft manufacturers had managed to produce a total of 49 airplanes. And, while the 

military placed orders for an additional 366 aircraft in the following year, producers were only able 

to deliver a total of 54. By comparison, the combined military aircraft production for France, Great 

Britain, and Germany in 1914 was 2,649. airplanes. This is a remarkable achievement when one 

considers that the airplane had not been successfully developed in Europe until the last quarter of 

1908, roughly five years after it appearance in the U.S. Equally remarkable is the fact that, by 

1913, European aircraft, in particular those manufactured by French aircraft producers, had 

captured international records for speed, altitude, and endurance. American aviation was so far 

behind Europe was American that not a single aircraft of U.S. design went into production during 

the First World War. 

Matters were no different in the development of commercial aviation. As eariy as 1919, 

Germany. France and Great Britain had all embarked on national and inter-national systems of 

passenger air transportation. By 1921, France had developed eight airiines that operated according 

to regularly scheduled time tables. Similarly, Great Britain and Germany fielded three and two 

regulariy scheduled airlines respectively. Within three years, every major city in France and 

Germany was linked by a system of air transportation. Each of the three nations also established 

airline routes to their overseas colonial possessions by the mid 1920's.. In contrast, regularly 

scheduled passenger airlines did not begin in the U.S. until the late 1920's. On the surface, then, it 

appears that America's aviation industry should have developed sooner than it did. Analyzing the 

causes of its delayed emergence is the focus of my study. Before proceeding, however, i briefly 

review some of the arguments, presented by industry historians, for aviation's delayed development 

in the U.S. 



16 

Prevailing Historical Arguments* 

Generally speaking, industry historians assert that aviation's slow development was the 

result of limited public and private demand for the industry's products and services. Efforts to 

explain airplane manufacturers early developmental troubles, for example, typically claim that the 

price of aircraft was financially prohibitive. As a result, the general public expressed little interest 

in commercial aircraft. Arguments regarding exorbitant prices are inadequate, however, in that 

they fail to examine how producers' competitive struggles to secure key technical inputs were 

responsible for the inflation of aircraft prices. Rather, they assert that the novelty of the airplane 

and the desire for large profits was the reason for the high price of aircraft. Similarly, some 

industry observers attribute the slow development of commercial airlines in the 1920's to a lack of 

demand for air transportation services. Missing from these assertions, however, is a compelling 

account for why the public shunned air transportation in the 1920's but chose to support airlines in 

the early 1930's. Similar short-comings are to be found with the arguments given for the limited 

production of military aircraft Blame for this sectors underdevelopment is directed towards the 

short-sightedness of government officials. Generally stated, those who take this position maintain 

that state actors failed to grasp the airplane's significance as a weapon of warfare and, therefore, did 

not aid the industry's manufacturers by ordering large enough quantities of aircraft Although there 

is some basis in fact for this argument - initial orders for military aircraft were limited- it fails to 

address how manufacturers' competitive struggles over aircraft patents held-up advances in aircraft 

design and performance as well as factory investments necessary for the mass production of 

aircraft Consequently, the major short-coming of prevailing historical arguments for the industry's 

slow development is that they tend to be overly simplistic and generally incomplete. 

* The roltowing sources were used for this scctioa: Henry L. Smith (£965) Airways: The History of Commercial 
Aviation in the United Slates. New York: RiKseil 1 & Russell; Charles H. Gibbs-Smith (1970) Aviation: .\n Historical 
Sur\ cy from lis Origins to the End of World War U. London: Her Majesty's Stationary Office. R.E.G. Davies (1972) 
Airlines of the United States Since 1914. Washington D.C.: Smithsonian Institutioa Press. Kenneth S. Davis (1959) 
The Hero: Charles A. Lindbergh and the American Dream. Doubleday. 
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A common short-coming to these arguments is that they suffer from problems of left 

censoring. That is, few industry historians pay serious attention to the industry's formative years, 

i.e., the period prior to the First World War. Those that do, however, generally treat this period as 

an anomaly or as a discrete event that was largely inconsequential to the industry's growth and 

development. As a result, prevailing historical arguments for aviation's slow development typically 

infer causal relationships between public behavior and the industry's stunted growth. More often 

than not little effort is given to understanding how industry members' behavior, prior to the war, 

shaped the developmental problems they experienced in its aftermath. Furthermore, in failing to 

examine the broader institutional context in which aviation markets were created, industry 

historians often fall back upon individualistic explanations for aviation's development. Typically 

these explanations single out the accomplishments of aeronautic pioneers, like Charles Lindbergh 

for example, and assert that their actions were responsible for aviation's sudden growth in the late 

I920's. 

Other historical arguments are factually incorrect For example, some industry observers 

maintain that commercial airline's delayed development was the result of technological constraints. 

Briefly stated, such claims assert that the technical advancements required for passenger aircraft 

construction did not exist in the years immediately following World War I. Without large 

passenger transport planes, commercial airiine operations were incapable of turning a profit While 

the latter claim is true, the former is simply false. In August of 1919, the Lawson Aircraft 

Company of Milwaukee, Wisconsin, successfully produced twin-engine 26 passenger commercial 

aircraft, capable of maintaining speeds of 125 mph. Lawson flew his aircraft around the midwest 

looking to attract buyers but failed in his efforts. Explanations that posit technological constraints 

to commercial airline development in the I920's also fail to take into account European producers, 

like Caproni of Italy. Junkers of Germany, and Farman of France who were manufacturing 

passenger aircraft for export in the eariy 1920's. American business concerns could have purchased 
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these machines for use over America's airways. Consequently, it appears that prevailing historical 

arguments do not adequately explain aviation's delayed development in the United States. 

In contrast to the more common arguments mentioned above. I maintain that aviation's 

delayed growth was the result of two collective action problems faced by the industry's participants. 

The first problem concerned manufacturers' need to access the prerequisite technical inputs 

necessary for successful aircraft production. Initial reliance upon private individuals and firms to 

manage aviation's key technical patents resulted in their being privately controlled and hoarded. 

This behavior produced a protracted legal dispute which lasted from 1908 to 1917. As a result, the 

production of aircraft was held-up, new producers were prevented from Joining the industry's ranks, 

established manufacturers were nearly driven from the field, innovation and refinements in aircraft 

design and performance were stifled, and the industry was prevented from meeting market demand. 

The second problem faced by industry participants was establishing the legitimacy of their 

proprietary activities. Solving this problem was crucial to the establishment of a commercial airline 

sector. Before the public would embrace the airplane as a valid and form of transportation, they 

had to be convinced that both it and the act of flying were safe and reliable. The initial lack of 

regulatory institutions for governing the operation and construction of aircraft thwarted the 

adoption of a common set of industry standards and practices for the construction and operation of 

aircraft. Absent uniform standards and practices, industry participants engaged in economic 

enterprises that produced numerous accidents and fatalities. The nature of the enterprises and the 

accidents and deaths they caused sullied the nascent industry's public image and reputation, thereby 

undermining the legitimacy of the airplane as a reliable vehicle for mass transportation. 

Specifically, the retarding effects of the industry's initial economic enterprises impeded their efforts 

to implement more viable markets down the line, namely commercial airline services. 

Solving both problems necessitated the use and creation of institutions that went beyond 

the American regulatory norm of laissez-faire markets. In regards to the problem of effectively 

governing the industry's prerequisite technical inputs, manufacturers were unable to resolve this 



19 

matter privately and thus, found it necessary to enlist the state's involvement. State actors took 

responsibility for defining a set of solutions, offering firms incentives to cooperate, and helping 

producers build an institution which governed the use of the industry's technical inputs and made 

them available to all manufacturers. This institutional arrangement, enabled producers to 

manufacture aircraft free from the threat of litigation, thereby removing a major impediment to the 

industry's growth and development 

With regards to the second problem, cooperation among industry members, as well as 

between industry members and the state, was necessary for establishing the legitimacy of the 

airplane and the act of flying. Before the public would support commercial air transportation, they 

had to be convinced that both were safe and reliable means of travel. Implementing regulatory 

measures for ensuring the safety of aircraft operation and construction, however, was thwarted by 

factionalism among industry participants. Non-complementary economic projects prevented 

industry members from reaching a private solution to their safety and reputation problems. Unable 

to overcome this problem on their own, producers and advocates for commercial air transportation 

successfully pursued the establishment of Federal regulation, which imposed uniform safety, 

certification, licensing, and inspection standards on the operation of aircraft. In addition, 

manufactures and commercial airline advocates cooperated in undertaking promotional campaigns 

to reconstitute aviation's public image, bolster its reputation, and make the public "air minded", 

thereby selling them on the idea of commercial air transportation. In so doing, industry members 

succeeded in legitimating their proprietary activities emd secured the growth and development of a 

viable air transportation sector. 

I now turn to a review of the relevant lines of research that guide and inform my analysis of 

America's aviation industry. 
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Literature Review; Collective Action Problems and the Acquisition of Technical Knowledge 

Economic actors face a variety of constraints in attempting to carry-out their commercial 

enterprises. Typically, those constraints entail securing access to prerequisite inputs or 

achievements necessary for effectively competing in a particular market Indeed, according to the 

resource dependency perspective, successfully managing resource constraints is one of the key 

challenges firms face (Pfeffer and Salancik 1978). More often than not, firms depend on external 

sources for fmance capital, raw materials, skilled labor, new technologies and key technical 

information. Securing these inputs, however, is not always an easy prospect for economic actors. 

In part, this is because various prerequisite inputs or achievements often possess collective good 

properties. Rather than investing in these inputs or achievements themselves, individual firms may 

attempt to free-ride on the investments made by their competitors. When such behaviors become 

commonplace, contributing firms may no longer find it rational for them to continue making 

investments in their industry's prerequisite inputs or achievements (Streeck 1989; 1991). 

Consequently, when collective goods can be privately appropriated without having to contribute to 

their production, economic actors may forgo making investments or contributions towards their 

production altogether (Lazonick 1991; Ostrum 1990). When this occurs, industry growth and 

development is likely to be thwarted or erratic at best. In order to avoid such outcomes, industry 

participants must search for ways to safeguard collective goods form the vagaries of individual 

market rationality. 

Although a variety of inputs and achievements are essential to industry growth and 

development, technical knowledge "makes the birth of an industry possible" (Van de Ven and 

Ganid 1989; 208). Such knowledge provides support for an economic enterprise's proprietary 

activities, increases the odds that a uniform set of product standards and designs are adopted by the 

industry, and helps ensure successful product and service replication. Success in these areas is 

cruci.ll to an emerging industry's growth and development. They demonstrate to the broader 

environment that economic actors are competent and viable in their chosen endeavor (Mansfield 
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1985; Aldrich and Fiol 1994). External actors are more likely to support, or engage in transactions 

with, firms that have established a reputation for competency. 

Various obstacles, however, are likely to prevent individual economic actors from 

acquiring the technical knowledge needed to compete in their respective industries. For instance, 

the nature of the technical knowledge itself, may impede its diffusion to other industry participants. 

This Is likely to be the case when the knowledge in question governs the production of innovative, 

technologically sophisticated, products and/or services. In such cases, technical knowledge is often 

implicit and embedded within the productive capacities of those firms that were initially 

responsible for its production (Powell et. al. 1996). As a result, it is exceedingly difficult for new 

industry members to internally generate those competencies on their own and thus, their attempts at 

product/service replication are likely to be imperfect or altogether unsuccessful (Barney 1986; Reed 

and DelFillippi 1990). 

Competitive pressures are also likely to thwart firms' access to key technical inputs. 

Within all industries, firms struggle to produce goods or services that set them apart from one 

another. Typically, for example, firms look to provide products that either perform better, or are 

more reliable, appeal to broader consumer tastes, or are easier for consumers to use. than those 

products offered by their competitors. A firm gains a competitive advantage when it achieves a 

position in one or more of these areas that is both valued by customers and superior to that of its 

rivals (Clark 1987). When competitors are unable to internally generate the technical inputs 

required for product/service replication, pioneering firms hold an "upper hand" within the emerging 

industry. Consequently, pioneering firms have an incentive to exploit the situation by either tightly 

controlling or hoarding their technical knowledge and expertise. By choosing to exploit their 

unique productive capabilities, industry pioneers can sustain periods of superior economic 

performance (Barney 1986). In so doing, they can gain monopoly advantage and come to dominate 

their industry's markets. From the vantage point of individual firms, tightly controlling or hoarding 

key technical inputs makes sense because it furthers their immediate economic self-interests. 
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Sharing technical knowledge with one's competitors lowers an industry's barriers to entry and. 

thereby, increases the number of competent rivals that pioneering Arms have to vie with for market 

share and potentially scarce resources. Those economic actors that choose to share their technical 

knowledge run the risk of helping their rivals "get ahead of the game" (Aldrich and Rol 1994). Or, 

at the very least, they may help their rivals obtain an equivalent position in the market. Helping 

new industry participants learn what works and how, as well as what does not and why, enables 

competitors to "get it right" without necessarily have to incur the same start-up costs as industry 

founders. Thus, in electing to share their core technical competencies with new rival firms, 

industry pioneers may be furthering their own demise. 

In addition to competitive pressures, certain institutions may obstruct the spread of 

technical knowledge among industry participants. The rights to its use. for example, are generally 

governed by different regimes of appropriability. "A regime of appropriability refers to the 

environmental factors, excluding firm and market structure, that govern an innovator's ability to 

capture the profits generated by an innovation. The most important dimension of such a regime are 

the nature of the technology and the efficacy of the legal mechanisms of protection" (Teece 1987: 

188). For example, where technological innovation is embedded in a particular process, and thus 

is tacit in its nature, trade secret protection is likely to prevent the transmission of the technology in 

question to the broader environment Similarly, patent systems also prevent the diffusion of 

product technology to other economic actors. Generally, they grant patent holders a legal 

monopoly over a given technology for a set period of time (Van de Ven and Garud 1989). Patent 

systems are intended to protect the rights of patent holding individuals or firms and afford them the 

opportunity to profit from their invention or discovery. Within an emerging industry, they may also 

dampen competition from imitating firms as patent systems "buy" entrepreneurs time to assemble 

the additional capital requirements and external ties to suppliers and consumers needed for 

competing in the industry's markets (Teece 1987). The ownership and control of patents may also 

be used as a strategy to hoard technical knowledge and prevent other economic actors from 
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competing in a given industry or particular market. Economic actors can accomplish this task by 

either refusing to license their patents or by demanding financially prohibitive fees for their use. In 

economies where governments do not impose compulsory licensing of new technologies, the 

former strategy is likely to be successful. Economic actors may impose substantial license fees for 

the right to access their patented technologies because they know that rival Firms have no other 

recourse but to pay the amount if they wish to produce the industry's goods and services. As 

previously noted, firms that possess and are able to exploit their control over prerequisite technical 

inputs stand to gain a competitive advantage in their industry's markets. This alone may be all the 

incentive patent controlling firms need to monopolize technical knowledge. 

Firms that demand substantial license fees may do so for less strategic reasons, however. 

Costly license fees may be the result of patent owners' inability to accurately assess the financial 

value of the technical knowledge that their patents cover. That is. because patents frequently 

govern new innovative products or processes, which are often slow in gaining market acceptance, 

assessing their value can be difficult. Patent-owning firms may have few precedents upon which to 

set the price of their license fees (Teece 1981). Consequently, those who control the rights to 

innovative products or services are faced with a conundrum. On the one hand, under-pricing their 

licenses may rob them of potentially large profits, should their inventions prove successful and 

catch-on in the marketplace. On the other hand, overpricing license fees poses a barrier to industry 

entry, limits the number of new participants, and reduces the odds that a given innovation "takes 

hold" and is successful. Under these conditions, patent-owning firms are equally likely to 

experience diminishing financial returns for the technical knowledge they control. 

Whether as a result of competitive self-interest, or the inability to calculate the appropriate 

value of patented innovations, hoarding technical knowledge, or imposing excessive costs for its 

use, is likely to thwart an emerging industry's growth and development. Such behavior prevents 

new ventures from successfully imitating the actions of pioneering firms (Anderson and Tushman 

1990) and may have a damaging impact on the industry as a whole. Hoarding behaviors stymie the 
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broadening of an industry's knowledge base, thereby limiting its ability to increase productive 

output during periods of rapidly expanding market demand. When founding firms hoard technical 

knowledge, or impose excessive costs for acquisition rights, they may unwittingly generate other 

industry-retarding behaviors. Economic actors that cannot internally generate the core 

competencies of pioneering firms, nor acquire them through legitimate means, may refuse to honor 

patent claims. They may also resort to poaching other firms' key personnel in an effort to obtain the 

inputs required for them to compete within their markets (Streeck 1989; 1991). These actions, 

particularly the former, are likely to impose steep costs on the industry as well as on individual 

firms. Such actions generally produce expensive legal battles, escalate labor costs, disrupt 

productivity and hinder a new industry's ability to establish itself in a given economy. Hoarding 

behaviors are also likely to intensify intra-industry rivalry, force firms to waste precious resources 

searching for alternative technologies, and erode the basis for trust, thereby undermining future 

prospects for collective action. 

When weighed against the benefits that sharing technical knowledge confers to the total 

industry, hoarding behaviors appear economically "short-sighted". Although unfettered access to 

technical knowledge lowers barriers to entry, thereby potentially increases the number of one's 

competitors, it also expands an infant industry's entire market. From the standpoint of consumers, 

expanded markets generally bring lower-priced products and services. They also increase the odds 

that a new venture will "take hold" as a larger segment of the population is exposed to its 

proprietary activities. Such exposure is important to an emerging industry's ability to acquire the 

broader societal legitimacy necessary for its continued growth and development. As a nascent 

industry obtains greater legitimacy, its ability to retain present and attract future constituents is 

strengthened (Aldrich and Fiol 1994). Although sharing technical knowledge entails certain risks 

for individual economic actors, from an industry-wide developmental standpoint, the benefits are 

both substantial and extensive. Thus, establishing viable cooperative arrangements for the 

governance of key technical inputs is likely to be an important prerequisite for the growth and 
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development of new industries. One means by which economic actors can accomplish this task is 

through cross-licensing agreements. 

Cross-licensing agreements permit the exchange of individual patent rights among firms in 

a particular industry. This arrangement allows licensed firms to use the governed technology 

without the threat of infringement Such arrangements are likely to be implemented when ongoing 

product development is contingent upon cumulative technology. In such cases, firms are likely to 

produce overlapping developments and mutually blocking patents that lead to hold-ups and thwart 

innovation. Cross-licensing agreements provide firms with the means to surmount, or avoid, these 

problems altogether. As such, they greatly reduce transaction costs. When firms have a mutual 

dependency on each others patented technology, a cross-licensing agreement: 

allows firms greater means of earning a return on innovation (to help fund further R&D), 
while allowing firms to concentrate their innovation and patenting activities according to 
their comparative advantage. In this way, firms can develop complementary rather than 
duplicative technology, thereby benefiting the public interest (Grindley and Teece 1997). 

Research by Grindley and Teece (1997). for example, shows how cross-licensing agreements 

implemented in various electronic related industries ensured firms access to prerequisite 

technology. Once in place, these arrangements permitted firms privy to the agreements freedom of 

product design and manufacture. For example, in the case of commercial radio manufacture, 

producers needed access to a number of basic technologies developed and controlled by private 

individuals and major corporations like Marconi, General Electric, Westinghouse, AT&T, and 

Telefunken. Consequendy, it was impossible to manufacture any radio system without infringing 

on the patents owned by these and various other firm. The result was deadlock. Not until, at the 

prompting of the state, the primary patent holders formed the Radio Corporation of America (RCA) 

and pooled their patents for all shareholders to use, was the industry able to manufacture viable 

radio systems free from the threat of litigation (Grindley and Teece 1997). 
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Collective Action Problems and the Establishment of Legitimacy 

While the growth and development of new industries is contingent upon securing various 

tangible inputs, intangible or symbolic assets are equally important to the process. Typically 

intangible assets include things like a positive public image and a reputation for proficiency and 

competence. Emerging industries, however, generally lack such assets because they have yet to 

establish their legitimacy. According to organizational theorists, legitimacy is one factor that 

influences whether or not an emerging industry moves beyond its infancy and attains successful 

growth and development (Aldrich and Rol 1994). Legitimacy affects the ability of firms to attract 

personnel and capital and thus, has a bearing on firms' chances of survival (Pfeffer and Salancik 

1978; Hannan and Freeman 1989). Because of their nascent status, however, new enterprises 

generally lack both sociopolitical and cognitive legitimacy. Sociopolitical legitimacy consists of an 

organization's endorsement by other key institutional actors, powerful organizations, government 

officials and the general public. Endorsements by the state or the support from powerful elites, for 

example, signal to the broader environment that an emerging industry's proprietary activities are 

useful and valid, that they conform to prevailing social, political, and economic norms of behavior 

and, therefore, are worthy of consumer support Such endorsements, especially those from the 

state, are particularly important to emerging industries. They provide stable and reliable conditions 

under which economic actors can organize, cooperate, compete, and engage in exchanges (Powell 

1991: Fligstein 1996). Such third party endorsements also enhance the reputation of an industry as 

they embed its members within a status hierarchy of generally well established organizations (Scott 

1994). 

Cognitive legitimacy, on the other hand, refers to the taken-for-granted assumption that the 

organization is appropriate and right, that it "fits" within a widely shared system of norms, values, 

and beliefs (Hannan and Freeman 1986; Scott 1987). Public perceptions regarding an emerging 

industry's "fitness" within these prevailing systems are important in that they influence key 
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constituents' and consumers' responses to the industry's proprietary activities. Such perceptions 

take on a "life of their own" and shape the course of individual behavior. Put more succinctly, how 

people think about and respond to an industry is, in part, determined by the beliefs they develop 

regarding that industry's behavior and the meanings they attach to its economic activities. 

Subsequently, emerging industry's are more likely to obtain cognitive legitimacy if their proprietary 

activities can be linked in the public mind to prevailing institutional logics or existing 

organizational forms (Friedland and Alford 1991). Furthermore, providing an account or framing 

one's economic activities in accordance with prevailing institutional logics improves an emerging 

industry's chances of garnering external endorsements. 

While sociopolitical and cognitive legitimacy impact an industry's growth and development 

in different ways, "these two facets of legitimacy (are| complementary and fundamentally 

interrelated. Although cognitive legitimacy can be achieved without sociopolitical approval, the 

latter is considered to be a vital source of, or impediment to, the former" (Baum and Powell 1995: 

530). In part, this is so because modem economic enterprises operate within an institutional 

environment populated by government agencies, other professions, and broader social influences 

that provide both constraints and opportunities for action (Baum and Powell 1995; Powell 1991) 

Because firms compete for social as well as economic "fitness" (Aldrich 1979), they must typically 

take into account the broader institutional environment as they struggle to conduct their proprietary 

activities. Without sociopolitical approval, modem economic enterprises often find that they 

cannot get past their rudimentary stages of development 

Securing sociopolitical and cognitive legitimacy, however, is problematic for emerging 

industries. Such enterprises are faced with the liability of newness (Stinchcombe 1965). Lacking 

an established reputation, emerging industries enter an economic arena without the history of a 

proven track record. As such, they face the prospect of having to establish ties to an environment 

that neither fully understands their proprietary activities nor acknowledges their existence. 

"Without widespread knowledge and understanding of their activities, entrepreneurs may have 
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difficulty maintaining the support of key constituencies" (Aldrich and Fiol 1994: 649). When this 

is the case, economic actors within an emerging industry are likely to find that cooperation with one 

another is crucial to eFtablishing sociopolitical and cognitive legitimacy. In part, this is because 

those lobbied or singled out for support make their decisions based upon what they observe and 

understand about the industry's proprietary activities (Fiol 1991). Inter-firm cooperation Is more 

likely than individual efforts to generate a consensus around the role of an industry's products and 

services as well as the standards those firms will adhere to. Such a consensus is likely to compel 

the support of key constituents because it helps resolve misunderstandings and misconceptions that 

typically surround nascent industries' economic activities. When those economic activities entail 

the use of complex, dangerous, or novel technologies, inter-firm cooperation will be particularly 

crucial to securing the endorsement of cautious state agencies or actors (Aldrich and Fiol 1994). 

Collective marketing campaigns and joint lobbying efforts, for example, can be effective strategies 

for securing a regulatory regime that protects an industry from the reputational damage wrought by 

irresponsible firms. 

For an emerging industry, however, the inter-flrm cooperation required to secure the 

endorsement of state agencies and the creation of regulatory regimes can be difficult to mobilize. 

Such is the case because emerging industries are typically marked by inter-firm competitive 

struggles to champion economic projects whose product and service standards and designs are often 

firm specific. Individual firms have an incentive to triumph in these struggles, in part, because 

success enables them to impose their standards and designs on the entire industry (Utterback 1994). 

For entrepreneurial firms, success may mean becoming the industry leader, the one who sets the 

yardstick by which all other firms within the industry are judged. Bom of the "winning" firm's 

technical capacities, collateral assets, or business and marketing strategies, winners are likely to 

secure a competitive advantage over their rivals because they do not have to make additional, and 

potentially costly, investments in these areas. When such struggles become intractable and an 

emerging industry is unable to implement uniform standards and designs for its products or 
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services, however, its members may be forced to pursue government regulation or undertake the 

creation of private governance structures to resolve the problem. Such actions, though, are not 

likely to be supported by all of an infant industry's members because regulatory structures "defme 

the relations of competition, cooperation, and market-specific definitions of how firms should be 

organized" (Fligstein 1996: 658) As such, they dictate what forms of economic activity are 

permissible and what forms are forbidden. As Fligstein reminds us, "Such laws are never neutral. 

They favor certain groups or firms" over others (19%: 660). Consequently, obtaining sociopolitical 

approval is bound to be a contested process borne of competitive struggles between economic 

actors (Baum and Powell 1995). 

Despite the fact that obtaining sociopolitical approval is a difficult process, economic 

actors have strong incentives to engage in the task. State regulatory agencies, professional 

associations, and legal institutions are important mechanisms for promulgating ideas throughout 

organizational fields and broader economic environments (Davis and Powell 1992). Thus, 

endorsements from these entities are powerful public declarations that a particular economic 

enterprise is appropriate and deserving of wider societal recognition and support. As alluded to 

above, those economic actors who win such approval find it easier to implement iheir economic 

projects and their conception of appropriate product standards and designs. In a very real sense 

then, those economic actors who manage to secure sociopolitical approval are in a position to shape 

the institutional terrain of their industries. Rao (1994), for example, demonstrates how automobile 

certification contests organized by third-party intermediaries conferred credibility upon automobile 

manufacturers whose cars won the competitions. Victories in these product certification contests 

allowed winners to promulgate their vision of what constituted appropriate practices and industry 

standards among the emerging field of auto producers. Similarly, Galasklewicz (1991) 

demonstrates how local leaders within the business community of Minneapolis-St Paul were able 

to impose their standards for appropriate charitable gift giving through the use of third party 
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organizations that publicly recognized and presented awards to corporations that gave either two 

percent or five percent of their pretax income to charity. 

Framing and the Mobilization of Legitimacy 

Given the importance of sociopolitical and cognitive legitimacy to the process of industry 

growth and development, one must ask how do industry participants mobilize and secure these two 

forms of legitimacy? Fligstein (19%) sheds light on this question. He argues that the formation of 

a new market or organizational field is one in which firms struggle to assemble resources, 

legitimate the new form of economic activity, and integrate it with the prevailing institutional order. 

The various strategies they use to succeed in these struggles is contingent, in part, upon individual 

firms perception of the current social structure. In newly emerging markets or organizational fields 

where the identities and status hierarchies of participants have yet to be determined, and where the 

"understandings" that structure perceptions of how the market is to operate have yet to be 

established, chosen strategies are likely to resemble social movements because. "Actors in different 

firms are trying to convince other firms to go along with their conception of the market" (Rigstein 

1996: 663). This implies that, through tiie use of appropriate frames, an economic actor, or groups 

of actors, can persuade and convince others to give their support to a particular economic project 

As Snow and Benford argue, "Frames define the grievances and interests of aggrieved constituents, 

diagnose causes, assign blame, provide solutions, and enable collective attribution process to 

operate" (1992: 150). 

In the context of new industries, then, successfully framing problems and solutions to 

growth and development sets the stage for what gets resolved and how. Appropriately used frames 

will provide key constituents, firms, and the larger public with common sense understandings that 

validate the economic enterprise in question. In so doing, frames help shape collective perceptions 

about that economic activity and influence public acceptance for one form of product or service 

over another. Successful frames are rarely created anew, however. Economic actors, firms. 
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political and economic life and "apply" them to their particular projects. As Meyer and Rowan 

point out. "Institutional entrepreneurs create frames by selecting items from a preexisting cultural 

menu" (Meyer and Rowan 1977: 345). Economic actors who select frames that link to, or draw 

upon, other dominant frames or prevailing institutional logics stand a better chance of securing the 

endorsement of key constituents than economic actors who rely upon frames that are more 

disparate. However, when rival firms champion incompatible frames, the frame that gamers greater 

political support from the state, powerful elites, and other established industries will emerge on top 

(Rao 1998). Consequently, the use of appropriate frames is an important part of the process by 

which economic actors mobilize legitimacy for the success of their economic projects. 

Before proceeding with my study, I turn to a discussion of the methods and data I employ 

in my analysis of the effects of competition and regulation on the growth and development of 

America's aviation industry. 

Methods and Data 

In the following study, I employ a qualitative method of analysis that utilizes both primary 

historical documents and secondary sources. Through the use of a step model approach, I provide a 

flne-grained and highly detailed description of the sequence of events that precipitated the aviation 

industry's developmental problems. In so doing, I Identify the specific collective action dilemmas 

industry participants encountered as they attempted to establish viable markets for their products 

and services. I show how these problems adversely affected the overall industry and explain why 

they necessitated a change in the governance structures that regulated inter-firm competition. 

In examining the effects of competition and regulation on aviation's development. I divide 

the industry into separate historical periods. I begin with the birth of the airplane in 1903 and 

document the problem producers faced in establishing a viable means of governing the technology 

required for the manufacture of aircraft I show how the inability to solve this problem prevented 
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the industry from moving forward with production and further refinements in aircraft development. 

State intervention in 1917 lead to the creation of an institutional arrangement that granted collective 

access to aviation technology. Using the logic of causal inference. I evaluate the impact of this 

arrangement on the industry by comparing the number of aircraft produced after its implementation 

to the number of aircraft manufactured in the years prior to its establishment. Subsequently, for the 

purpose of this study, I treat aircraft production as one measure of industry development 

My second analysis focuses on the industry from 1903 through 1938. In order to examine 

the problem industry members faced in attempting to establish a viable system of air transportation, 

I also divide this period into two segments. The first segment begins with the birth of the airplane 

in 1903 and ends with establishment of Federal regulation in 1926. For this period, 1 trace the 

various impediments to aviation's sociopolitical and cognitive legitimacy. 1 show how the 

economic behaviors of industry participants engendered a negative public image towards both 

flying and the airplane as reliable means of transportation. 1 also document the various strategies 

industry advocates initially took to rectify this problem and explain why they failed to succeed. 

Not until industry participants cooperated with one another to secure uniform safety, certification, 

and inspection standards for the operation of commercial aircraft did passenger air transportation 

become a possibility. Efforts to secure these inputs culminated in the passage of Federal regulation 

in 1926. In my analysis of the events leading up to Federal aeronautic regulation, I elucidate the 

linkages among the public image projected by the economic enterprises of aeronautic firms, the 

impact they had on industry members institution building strategies, the methods employed to 

rectify the problem, and their affect on the state's willingness to support the industry. 

The second segment of this analysis begins after the passage of Federal regulation in 1926 

and ends in 1938. After having obtained a regulatory regime for governing the commercial 

operation of aircraft, industry participants still faced the task of selling their project to the public. 

Again. I document the strategies employed by air transportation advocates and industry members to 

legitimate commercial airline services. Specifically, I show how through collective marketing and 
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lobbying efforts the industry was able to forge ties to third-party actors including: other established 

organizations, social elites, and educational institutions. I examine the linkages among the third-

party actors and industry advocates, the cognitive frames they invoked, and the promotional 

strategies they undertook, in order to assess their impact on reconstituting aviation's image and 

legitimating commercial airlines as a viable means of public transportation. Growth in the number 

of passengers carried on commercial airlines is used as one measure of the industry having 

achieved cognitive legitimacy. I compare the timing of the growth in passenger numbers to the 

timing of the promotional strategies employed by the industry to assess the effects of the latter upon 

the former. In addition. I also track changes in the "tone" of aviation editorials and articles in 

various periodicals for the period under investigation. Shifts from "negative" public assessments to 

"positive" public assessments are used as an additional measure of legitimacy. I compare the 

timing of these shifts to the timing of the promotional strategies undertaken by the industry in order 

to assess their conjunctural effect on commercial airline growth and development. 

Although my main focus is on America's aviation industry, specifically the causes of its 

delayed growth and development. I draw brief comparisons to Europe's and Great Britain's aviation 

industries, for the period under investigation, in an attempt to elucidate general patterns of 

development and significant U.S. and European differences. 

My primary data sources include: government documents regarding aircraft manufacturers 

governance problems: firm memorandums to state agencies and actors: speeches by important 

industry members involved in the operation and oversight of aviation enterprises: first person 

accounts of the industry in the form of autobiographies: media sources, including: newspaper 

articles and editorials; national periodicals; aviation trade magazines; and company promotional 

literature including advertisement and information pamphlets. Secondary data sources are used to 

provide historical background on the industry, its various key participants, and the organizations 

central to its struggle for development By using an array of diverse data sources, I am best able to 

document, explain, and understand how the industry's problems and their solutions unfolded over 
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time. The use of multiple sources also provides a more robust picture of the industry, thereby 

helping to ensure a more accurate and precise analysis of its problems and the strategies invoked to 

solve them. 

The remainder of this dissertation consists of five chapters. In the second chapter, 1 

document the technical prerequisites necessary for aircraft production. Access to these technical 

prerequisites was essential to producers proprietary activities. I explain how industry participants 

initially "governed" these technical inputs and examine the negative consequences that particular 

governance structure had on the nascent industry's growth and development. I then proceed to 

show in chapter three how political factors external to the industry forced aircraft producers and 

state actors to solve this problem by creating a cooperative institution to administer and govern the 

use of aviation's key technical inputs. I also document how industry actors went about designing 

the institution and the various steps they took to ensure compliance and avoid the potential for 

similar future dilemmas. Further, I show how this solution improved industry performance and 

permitted sector development to proceed. 

Chapters four and five continue with the same format In chapter four, I document the 

industry's struggle to develop a commercial aviation market, specifically passenger airline service. 

I show how the lack of uniform regulatory standards for aircraft construction and operation 

undermined the legitimacy of the airplane £is a viable mode of passenger transportation. Reliance 

upon laissez faire governance structures lead to economic behaviors that produced short-term 

financial pay-offs at the expenses of long-term sector development. Specifically, the airplanes 

initial use as a means of aerial entertainment, lead to accidents and fatalities that fostered a negative 

public image of flying and sullied the infant industry's reputation. As a result, efforts by various 

industry members to build a commercial air transportation sector ran afoul of a non-receptive 

public. In chapter five, I document how industry participants legitimated their economic activity by 

securing a state regulatory regime that imposed uniform operation standards on commercial 

aircraft Such regulation, however, did not, in-and-of-itself, lead to direct public support for 
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commercial airline operations. Legitimating passenger airline transportation required additional 

cooperative investments to reconstitute aviation's public image and reputation, including: 

investments in public promotional campaigns, aerial tours, and model airline construction 

sponsored by social elites. Chapter six concludes the study with a summary of my arguments and 

flndings. as well as a discussion of their implications for further study. Also included in the last 

chapter are a few select examples of other industries that experienced similar developmental 

struggles. 1 include these examples in an effort to extend the generality of my arguments beyond 

the parochial confines of America's aviation industry. 
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CHAPTER TWO: 

KNOWLEDGE SHARING OR PRIVATE APPROPRIATION OF AVIATION'S PREREQUISITE 

TECHNICAL ACHIEVEMENTS ? 

Introduction 

Between 1903-1916, efTorts to establish a viable market for aircraft met with little success 

in the United States. Industry members had to solve numerous problems in order to effectively 

manufacture, market, and sell their product to consumers. The public had to be exposed to the 

invention, its purpose and value as a commodity needed to be established, rules for its operation 

had to be created, and the appropriate resources needed to be assemble in order to produce aircraft 

Each of these problems required considerable cooperation between industry participants. 

Competitive pressures for individual profits, however, undermined collective efforts to promote the 

welfare of the entire industry. 

Nowhere were was competition more intense than in aircraft producers' struggles to obtain 

aeronautic technology. The construction of functional aircraft required the use of an invention, 

"known as a wing-warping device", that provided lateral stability while in flight. Without this 

technology, it was impossible to produce aircraft capable of remaining aloft. Further innovations or 

additional technical inventions that could improve or enhance the operation of aircraft were of littie 

value without access to the wing-warping device. Access to that device, however, was impeded by 

the inventors who developed and patented the invention. Ensuing legal batties between competing 

inventors prevented the licensing of aviation's prerequisite technology to other industry 

participants. As a result, entrance to aviation's manufacturing sector was blocked, the price of 

aircraft inflated, further advances in aircraft design and performance were impeded, and existing 

producers were forced to pursue developmental dead-ends in an attempt to free themselves from 

their dependency on the disputed patents. Consequentiy, when political events suddenly increased 

the demand for aircraft, manufacturers were unable to capitalize on the opportunity until they 
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resolved their patent dispute. I argue that their reliance upon a system of private patent 

appropriation and control, lead to the industry's poor performance and acted as a drag upon 

aviation's growth and development. Overcoming this problem, required the creation of a new 

institution to govern the industry's private technical inputs in a manner that would ensure all 

producers had unfettered access to them. Building this institution required inter-firm cooperation 

and the support of the state. 

In this chapter, I document the private appropriation of aviation's basic technical inputs and 

the impact it had on the industry's growth and development. I begin by providing a brief historical 

account of aeronautic investigators who labored to solve the problem of mechanical flight, and the 

eventual development of the airplane. From there. I proceed to explain the technical inputs 

necessary for building the industry. Next, I explain the conflict that the airplane's inventors faced 

as a result of being members of both a scientific community as well as business entrepreneurs. I 

argue that the rules of scientific discovery clashed with the logic of economic enterprise, and that 

the inventors' pursuit of financial gain prevented the complete dissemination of aviation's technical 

inputs to the broader aeronautic community. The chapter continues with my documenting the 

failed efforts of aviation's pioneers to "go it alone" euid commercially exploit their invention. This I 

contrast with the successful developmental inroads made first by foreign then by domestic 

inventors, as a result of the "leakage" of aviation's technical information. These inroads brought 

financial remuneration to other industry members. Consequently, patent-owning inventors faced 

strong incentives to assert their control over that technology. They chose to enforce their patent 

claims and demanded financially prohibitive licensing and royalty fees. Finally, I document the 

ensuing legal dispute, its impact on both the manufacturing and exhibition sector and producers' 

responses to the actions of industry's patent owners. 
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Solving the Problem of Mechanical Flight: Aviation's Prerequisite Technical Achievement 

Solving the problem of mechanical flight was the prerequisite technical achievement 

necessary for the development of an aviation industry. In 1809, Sir George Cayley defined this 

problem in a publication entitled; "On Aerial Navigation". According to Cayley, the construction 

of a "flying machine" capable of transporting passengers and freight was contingent upon "making 

a surface support a given weight by the application of power to the resistance of the air" (Moolman 

1980; Morris and Smith 1953). This problem vexed Cayley until his death in 1857; as it did other 

engineers, inventors and aeronautical investigators for nearly a century after his article had first 

been published. 

Cayley's contributions to the development of aeronautics were, however, extensive. He 

conducted and recorded numerous experiments with gliders in which he came to discover basic 

aeronautic principles. For example, Cayley grasped the importance of "streamlining" to reduce 

wind resistance. He also discovered that the problem of flight entailed matters of stability and 

control and therefore incorporated vertical and horizontal rudders into the design of his gliders. It 

was Cayley who theorized that the lift needed to alight and sustain the weight of an aircraft and its 

pilot, could best be achieved through the use of two parallel wings. Consequently, he advocated 

using a "bi-plane" configuration in the construction of flying machines. Most importantly, Cayley's 

research transformed the pursuit of human flight into a worthy branch of science. His work 

provided the foundation for modem aviation, lead to the establishment of the Britain's Aeronautical 

Society in 1866, and aided inventors and engineers from Britain, France, Germany and the United 

States, in their investigations (Gibbs-Smith 1966; Bilstein 1984; Moolman 1980). 

By roughly 1840, Cayley's aeronautic theories and empirical research began influencing 

the work of other British inventors, like William Samuel Henson, who patented and published his 

own design for an "aerial steam carriage". A monoplane configuration with a 150 foot curved 

wingspan, using two six blade propellers driven by a 30 hp steam engine, Henson's design was a 
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prophetic preview of the modem airplane. Seven years after patenting the design, the inventor 

managed to build the machine. However, the plane's steam engine proved too heavy and the "aerial 

steam carriage" never made it off the ground. Unable to secure additional capital, Henson 

abandoned his work. But, although Henson failed to achieve flight, his focus on producing an 

artificially powered machine gave birth to the "engine school" of aeronautics. This school of 

thought largely reduced the problems of human mechanical flight to the application of power, and 

tended to ignore other critical aspects of flying and aircraft design - most notably the importance of 

aerodynamics and the need for actual experimentation (Moolman 1980). 

Following Henson. French engineer Felix du Temple built a model monoplane propelled 

by a steam engine. In 18S7, du Temple's model aircraft managed to fly under its own power. By 

1874, the engineer produced a full scale steam drive "man-carrying monoplane". Like Henson's 

1847 "aerial steam carriage", du Temple's machine proved unable to fly, although the craft did 

manage to briefly clear the ground by a couple of inches. The limited success of du Temple further 

convinced other advocates of the "engine school", notably Clement Ader and Hiram Maxim, that 

flight could be obtained through the application of greater power or a drastic reduction in the 

weight of the machine. Ader chose the latter course of action and began working on his flying 

machine in 1882, completing it seven years later. The machine was powered by a 20 hp steam 

engine and weighed a scant 653 pounds including the pilot On October 9, 1890, Ader's machine 

barely replicated du Temple's achievement. However, it was enough to secure Ader French 

Government funding to the sum of 6S0,000-francs. While Ader proceeded to design and build a 

new machine, British inventor. Hiram Maxim, completed his own. Unlike Ader's. at 8,000 pounds 

with a total lifting surface of 4,000 square feet and powered by two 180 hp steam engines, Maxim's 

machine was a behemoth. Despite its impressive size, on July 31,1894, the contraption was able to 

do no better than its predecessors. With Ader's complete failure three years later, the dominance of 

the "engine school" came to an end in Europe. However, in the United States, it would find one last 
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proponent at the beginning of the 20th century: Samuel P. Langiey, secretary of the Smithsonian 

Institute (Mooiman 1980; Morris and Smith 1953). 

Despite the decline of the "engine school", the quest to solve the mystery of mechanical 

flight did not come to an end. It merely proceeded in another direction. In 1864, Fernando 

d'Estemo published a thought-provoldng article on flight, in which he argued that the motive power 

for an aerial machine could be provided by using the wind itself. This argument was reiterated by 

amateur ornithologist Louis Moulliard, who maintained that a rigid flat surface flxed to a properiy-

designed apparatus could enable a man to soar through the air without the aid of artiflcial power. 

Although vague and abstract with respect to the necessary apparatus, d' Ernesto's and Mouillard's 

claim that the application of artiflcial power was not needed in order for man to fly represented a 

sharp departure from the thinking of the "engine school" advocates. Similarly, the 1866 

publication, "Aerial Locomotion", by British engineer Francis Herbert, pointed the way towards an 

alternative approach to solving the problem of flight. Herbert argued that aerial investigators 

should master the control of unpowered gliders in the air, before attempting to leave the ground in 

artificially powered machines. Hence, Herbert became a proponent of the "glider school". From 

his perspective, solving the problem of human flight was contingent upon learning how to fly. This 

required, in part, a systematic investigation of the "lifting" capacities of various curved and planed 

surfaces, in order to determine their ability to support the weight of a human being while gliding in 

the air. In this respect, Herbert was strongly influenced by Sir George Cayley. Herbert's own 

research brought attention to the importance of aircraft wing design. He discovered, through 

extensive model tests, that cambered or curved wings provided better lift than flat wing surfaces. 

He also learned that the front portion of a wing provided most of the lift necessary for sustained 

flight. And, Herbert empirically confirmed Cayley's theory that a bi-plane wing configuration 

provided greater lifting ability than single-wing designs (Mooiman 1980). 

Perhaps due to the fact that the 19th century was the age of the industrial revolution, glider 

research was overshadowed by the "engine school" advocates. With their steam engines, the latter's 
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mechanical contraptions surely must have appeared modem and visionary next to the wooden and 

fabric construction of the glider. But it was proponents of the "glider school" who had the greater 

success with flight; most notably German engineer. Otto Liiienthai. His steadfast conviction in 

gliding as a preliminary step towards mastering powered flight led him in 1891 to begin 

experimenting with a series of gliders of various designs. Over the course of the next five years, he 

conducted nearly 2,000 successful glides; some achievied aerial distances and altitudes of 1,150 

and 50 feet respectively. While the "flying machines" of Ader and Maxim were only departing 

from the ground by mere inches, Liiienthai was proving that it was possible for human beings to 

fly, albeit without an engine (Bilstein 1984; Morris and Smith 1953). 

Lilienthal's achievements were remarkable by 19th century standards. His gliders enabled 

him to sail horizontally into the wind and climb to points in the air greater than those from which he 

started. These were feats never before achieved. In addition, Liiienthai, like Francis Herbert, 

conducted numerous experiments with various wing shapes to determine their "lifting" capacity. 

The results were compiled into the first air pressure and lift tables, latter to be published by Octave 

Chanute. But, despite these achievements, Liiienthai failed to overcome the obstacle that most 

hindered his gliders' flying ability; the problem of stability and control. Thus, although he had 

made 2.000 glides, his total flying time amounted to less than 5 hours. This was because his gliders 

lacked the "technology" that would have enabled them to be maneuvered in any manner other than 

straight ahead flight Furthermore, his gliders were difficult to control. Steering was accomplished, 

if at all, by shifting one's weight. Turning was practically impossible and the glider's lack of 

stability kept it at the mercy of the buffeting winds, often resulting in nose dives, tail spins and 

crashes. These problems lead to Lilienthal's death on August 9, 1896, when a sharp gust of wind 

knocked his glider over, and sent it plunging to the ground. For all intents and purposes, the 

failures of Ader, Maxim and the death of Liiienthai brought aerial research in Europe to a near stop. 

However, in the United States. Octave Chanute picked up where Liiienthai had left off (Bilstein 

1984; Moolman 1980). 
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Chanute was a man of considerable talent and one of America's most gifted civil engineers. 

As a member of the Western Society of Engineers, he possessed extensive connections to other 

scientists and inventors. Although bom in the United States, his family came from France and he 

retained strong ties to the country whose language he spoke fluently. Further, his scientific 

standing was well regarded throughout Europe. When Chanute turned his attention to flying in the 

1892, he was sixty years old and his age prevented him from conducting his own glider 

experiments. However, his considerable wealth enabled him to flnance the aerial investigations of 

other "glider school" advocates. Men like Israel Lancaster, Edward Huffaker, John J. Montgomery 

and August Herring built and experimented with gliders under Chanute's direction from 1892 until 

1903. Like Lilienthal, Chanute's "students" achieved modest aerial success. Based on the shores of 

Lake Michigan, they experimented with bi-plane and tri-plane glider configurations. Glides of up 

to 300 feet above the lake's surface were achieved and distances of ISO feet were recorded. But, 

Chanute's gliders, like those of Lilienthal, had the same problems of stability and control. As a 

result, further progress was not forthcoming. Although making the jump from glider flights to 

engine powered machines eluded Chanute, he contributed greatly to the field of aeronautics with 

his publication, "Progress with Rying Machines", a comprehensive survey of nearly a century's 

worth of aeronautic research that became aviation's bible. The Smithsonian Institute's Secretary, 

Samuel P. Langley, recommended the book to Orville and Wilbur Wright in 1899, when the 

brothers wrote for a list of published works on flight that might aid them in their own 

investigations. The following year, the Wrights began a correspondence with Chanute and became 

the newest members of America's infant aeronuatic community (Moolman 1980; Morris and Smith 

1953; Bilstien 1984). 

Consequently, by the time the Wrights undertook their formal investigation of mechanical 

flight, there existed a rich body of aeronautical research that the brothers were able to immerse 

themselves. Further, there were organizations and institutional actors that supported aeronautic 

investigations. The Wrights began their investigation by systematically reviewing the theories of 
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Cayley and Herbert, as well as their empirical discoveries. They studied the details of Ader's and 

Maixim's machines, as well as the steam-powered models being tested by Langley at the 

Smithsonian. Further they poured over the glider flights of Lilienthal and the glider designs of 

Chanute. Like Mouillaid, the Wrights became convinced that artificial power was not a necessary 

prerequisite to solving the mystery of human flight, and they embraced Herbert's advice that 

investigators should master the control of unpowered gliders before attempting to take to the air in 

power driven machines. Hence, like Lilienthal and Chanute, the Wrights became advocates of the 

glider school and maintained that the secret of powered flight could only be discovered by 

experimenting with full-scale gliders in the laboratory of the air (Morris and Smith 1953). 

From the Wright's perspective, the problem of mechanical flight could be divided into three 

areas. The first problem was the construcdon of a sustaining wing. Second was the generation and 

application of power required to propel the machine through the air. Considerable progress had 

been achieved on the first two problems, or so the Wrights believed. The last problem, according to 

the Wrights, constituted a separate area of research that had to be approached independently from 

the others. This was the problem of maintaining stability and control while in the air. Essentially, 

stability and control dealt with the skills and prerequisite technology that would permit an airplane 

to maintain its equilibrium and fly. as opposed to merely sailing through the air like a glider. From 

Lilienthal's short aerial sojourns, nose-dives, tailspins and numerous crashes, the Wrights correctly 

deduced that flying require the ability to maintain equilibrium. This was no easy task given the 

unpredictable and constantly shifting air currents. Compounding the difficulty of the problem was 

the fact that two types of equilibrium had to be maintained; lateral or side to side; and fore and aft 

or front to back (McFariand 1953; Wright 1920; Moolman 1980). 

Maintaining lateral equilibrium, the Wrights theorized, could be achieved by "bending" 

(the Wrights used the term "wing-warping") the left and right outer edges of a glider's wings in 

opposite directions when experiencing changes in wind currents. For example, if the left wing was 

subjected to an upward draft of air, thus forcing the right wing lower, the pilot needed a means of 
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bending the outer edge of the left wing downward to reduce leftward lift, while bending the edge of 

the right wing upward to increase rightward lift Such a process would work, the Wrights 

theorized, by presenting the leading edge of the wings to the air at different angles of incidence; 

thus securing unequal lift on the top and bottom side of each wing's surface and thereby restoring 

the glider's lateral equilibrium. The trick to testing their theory was to devise a mechanism for 

bending the outer edges of a glider's wings that did not compromise the structural integrity of the 

craft. Here the Wrights turned their attention to the bi-plane gliders designed by Octave Chanute. 

If the horizontal wing trussings (braces that secured the top wings to the bottom wings of the bi

plane) could be removed and replaced with vertical ones, this would enable the outer edges of the 

wings to be "bent" or "warped'. Thus, the Wrights built a model bi-plane glider patterned after one 

designed by Chanute but without the horizontal wing trussings. To test their theory, they attached 

two cords to the outer edges of the glider's wings that would warp them when manipulated by the 

operator of the craft. Flying the glider from the ground, as one would a kite, the Wrights 

discovered that their method for maintaining stability and control worked. Whenever the model 

glider's lateral equilibrium was disrupted, manipulation of the cords "warped" the outer edges of the 

wings, thereby changing their angle of incidence to the wind and restoring the glider's lateral 

equilibrium (McFariand 1953; Morris and Smith 1953; Wright 1920). 

In September 1900, fourteen months after their successful unmanned model flight, the 

Wrights completed a full-scale bi-plane glider, again based upon one of Chanute's designs. 

Incorporated into the glider was a system of cables and pulleys attached to the inner facing edges of 

the wings and secured to the pilot's seat. These cables would warp the wings when manipulated by 

the pilot in order to maintain the glider's lateral equilibrium. Moving the seat slightly to the left 

pulled the leading edges of the right wings downward and simultaneously forced the leading edges 

of the left wings upwards. A slight rightward movement of die pilot's seat produced the opposite 

affect. By October 1900, the brothers had conducted a dozen successfully-manned glider flights. 

Their system for maintaining lateral equilibrium proved successful and the Wright had made a 
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major breakthrough in aeronautics. They discovered the "wing-warping principle" (Wright 1920; 

Morris and Smith 19S3). What this meant was that the Wrights, unlike their predecessors and 

contemporaries, were able to control their machine and actually fly as opposed to merely gliding. 

With the use of their wing-warping device (the system of cables and pulleys) the Wrights achieved 

flights of greater distances and duration than had Lilienthal or Chanute's students. Further, their 

device enabled them to restore their glider's equilibrium when it was disrupted by sudden drafts of 

wind. 

However, despite their success with the problem of lateral equilibrium, the brothers' glider 

experienced poor lifting ability and thus had difficulty maintaining front to back equilibrium. This 

problem had also been encountered by Lilienthal and Chanute. The Wrights were uncertain as to 

whether the cause of the problem was due to the structure of their machine, the shape of its wings 

or to an error in the mathematical air pressure tables they were using to design their wings surface. 

These were the tables that had been compiled by Lilienthzil and published by Chanute. Since their 

accuracy was unquestioned by the aeronautic community, the Wrights concluded that the problem 

with their gliders lifting ability was due to the shape of its wings' design. Through a series of crude 

experiments the Wrights compared the lifting qualities of various curved wing surfaces. From 

these they deduced that better lift could be obtained with wings that possessed a deeper depth of 

curvature or camber than their previous glider employed. However, flights they conducted in 1901 

with a new glider met with failure as the deeper wing curvature made their machine's lifting ability 

worse. In addition, they experienced a number of dangerous tailspins when warping the wings to 

regain lateral balance. These problems lead the Wrights to suspect that Lilienthal's mathematical 

tables were inaccurate (Morris and Smith 19S3; Wright 1920). 

In order to verify Lilienthal's tables, the Wrights built a small wind timnel and conducted 

their own air pressure experiments. The wind tunnel enabled them to determine the exact direction 

of the wind and hence obtain more accurate measurements. Through a series of experiments, they 

discovered that larger wing spans with a lesser curvature achieved better lifting ability. Small scale 
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models were built and tested, once again, by flying them like a kite. These tests confirmed that 

Lilienthal's tables were inaccurate. Consequently, the brothers constructed a new full-scale glider 

using the measurements they obtained from their wind tunnel experiments. In addition, the Wrights 

suspected that the tailspins they had experienced were caused by the inability to adjust the tail 

rudders. These were initially rigidly fixed and immovable like those of Lilienthal's and Chanute's 

gliders. The brothers came to believe that steering and controlling the glider required use of the 

rudders in conjunction with the warping of the wings. Consequently, they connected the cables that 

operated the wing warping to the rear rudders. Now, whenever the wings were warped the rear 

rudders were simultaneously adjusted. With these new refmements. the Wrights' 1902 glider 

performed perfectly. Their new wing design afforded their glider remarkable lifting capacity and 

the ability to adjust the rear rudders, in simultaneous conjunction with the wing-warping, increased 

maneuverability. The following year the brothers added a motor and propellers of their own 

design and manufacture to their glider. And, on IDecember 17, 1903, Wilbur Wright became the 

first person to pilot a machine launched into the air entirely through its own power (Wright 1920; 

Morris and Smith 1953; Bilstein 1984). The Wrights had managed to successfully develop the 

airplane. 

Technical Achievements: Scientific Discovery or Commercial Opportunity? 

Despite this monumental accomplishment, the most important contribution the Wrights 

made to aviation was solving the problem of stability and control. Their discovery of the wing 

warping principle and their invented method of control made sustained flight possible and gave 

"birth" to modem aviation. Without these basic technical achievements it was impossible to 

construct a functional and air worthy flying machine. From a developmental standpoint, the 

success of the Wrights meant that the aeronautic community had overcome the first prerequisite for 

building an aviation industry. Continued progress required sharing those basic inputs to facilitate 

additional refinements in the design and performance of the airplane. These refinements were 
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necessary to enhance the airplanes commercial applicability. Furthermore, industry participants 

needed access to the Wrights' achievements to establish a manufacturing sector for the production 

of aircraft. Additionally, public exposure was necessary to "market" the airplane for it was a 

technical innovation that literally "had to be seen to be believed". No one would purchase such a 

machine without assurances that it could do what the manufacturers claimed. 

The prospect of sharing their technical achievements with others, however presented the 

Wrights with a catch-22. While permitting others access to their invention was beneficial to 

industry growth and development, there were no guarantees that doing such would serve the 

interests of the Wrights. Sharing the results of their research with others and exposing their 

invention to the pubic entailed certain risks. Others could "free ride" and infringe upon their 

achievements, thus undermining the Wrights" control of the basic technology required to build 

airplanes and denying them financial recompense for their invention. To prevent this, the Wrights, 

in 1903. filed patent applications in the U.S. and Europe to protect their invention and method of 

control. Despite this action, issues of knowledge sharing and private appropriation became serious 

matters for the Wrights, as solving the problem of mechanical flight went from being a cooperative 

scientific undertaking, to an opportunity for individual commercial profit. In part, the conflicting 

nature of these matters was due to the fact that the Wrights operated in two "different worlds" with 

two different sets of rules. In one worid, they wore the "hats of sdentists" in the other, they wore 

the "hats of business entrepreneurs". 

The Wrights' formal segue into the "worid of science" was the result of their association 

with Octave Chanute. an accomplished scientist and engineer who was well regarded in both the 

United States and France. His stature in the sdentific community lent credibility to the Wrights 

and their experiments. By all accounts the brothers were outsiders to the "worid of science" as they 

lacked professional training and academic credentials. In 1901 and eariy 1903, Chanute arranged 

for Wilbur Wright to address the Western Society of Engineers. At these meetings, Wilbur shared 

the results of his and Orville's glider experiments and discussed their method for attaining stability 



48 

and control. His first address had the distinction of being reprinted in the Smithsonian Institute's 

1902 annual report In addition, Chanute addressed the Aero Club of France where he described 

the brothers successful glider flights. He also provided the club's joumeil, as well as the Revue de 

Sciences, with an article on the Wrights' experiments including photographs and scale drawings of 

their gliders' structural characteristics (Gibbs-Smith 1966; Morris and Smith 19S3). 

These events elevated the Wrights' status as scientists. They also subjected the brothers to 

the rules of scientific investigation. Namely, that they share the results of their research with others 

who were working on the problems of flight and cooperate in advancing the field of aeronautics. 

The address before the Western Society of Engineers and Chanute's disclosures to the French 

aeronautic community conformed to those rules. The Wrights also acknowledged their 

indebtedness to the contributions others had made to their research. Once they had successfully 

developed the airplane, however, they regarded their achievement as an original and predominately 

singular contribution to the field of aviation. The Wrights recognized the commercial potential of 

their invention and intended to profit from its manufacture. To protect their achievements, they 

chose to patent their invention and refused to share additional results of their research until their 

patent was granted, fearing that doing such would jeopardize their patent claims. Not surprisingly, 

the Wrights' decision to hold-back their discovery until being granted their patents did not please 

their brethren in the scientific community. None begrudged the Wrights recognition or felt that 

they were not entitled to profit form their discovery, but some, like Chanute, argued that the refusal 

to share their discovery would slow the progress of aeronautic science (Morris and Smith 1953; 

Prendergast 1981). 

Hence, the Wrights were "pulled" by the contradictory rules of science and economic 

enterprise. Science, in many respects, is a collaborative or "socialized" enterprise where research is 

typically conducted as a group activity. Thus, the "product" or "discovery" of that group is a public 

good. Conflict is likely to emerge when those discoveries possess scientific value and practical 

commercial applications in the early stages of their development To the extent that those 
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collective goods can be privately appropriated or hoarded, such behavior can yield a competitive 

advantage and lead to market dominance. Thus, the logic or rules of business enterprise dictates 

treating commercially applicable discoveries as "private property". However, in an emergent 

industry individually rational behavior, like hoarding, can thwart development Entrepreneurs may 

lack the resources to "go it alone" and find themselves unable to develop, promote and manufacture 

their product in ways sufficient enough to allow them to capitalize on their discovery, let alone 

facilitate the growth of an industry. Furthermore, by denying other industry participants access to 

basic technical know-how, hoarding behaviors can reduce the odds that a given invention "catches 

on" and is "supported" in the market by such key constituents as consumers and financiers. 

Such was the dilemma that confronted the Wrights. Their achievements were made 

possible, in part, because of prior aeronautic research. Quite naturally, from the standpoint of the 

aeronautic community, those technical inputs constituted a "collective good" and were regarded as 

a form of "community property". Access to them was necessary for conducting additional research 

and advancing the field of aeronautic science. This required the cooperation and willingness of the 

Wrights to "share" those achievements with aeronautic scientists, engineers, and inventors. 

Likewise, from the standpoint of the broader industry's development, participants needed access to 

those technical inputs for the manufacture and operation of aircraft Without access to those inputs, 

tiie combined aeronautic community - science and industry - would be forced to expend resources 

and waste time searching for an alternative method of maintaining stability and control, in order to 

produce functional aircraft capable of sustained flight. ConsequenUy, how to best "govern" 

aviation's prerequisite technical inputs presented a collective action problem for the emerging 

industry. The successful resolution of this problem was essential to industry growth and 

development The Wrights' decision to patent their method of continol, and their refusal to publicly 

demonstrate their invention or share the results of their research with others, indicated that they 

intended to control access to aviation's prerequisite technical inputs and "go it alone" with efforts to 

commercially exploit their invention. 
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Efforts to Go It Alone: Hoarding Aviation's Technical Achievements 

After solving the problem of mechanical flight and successfully developing the airplane in 

December of 1903, the Wrights continued to perfect their invention and flying skills in secret. Over 

the course of the following two years, they avoided public demonstrations and sought ways to 

commercially exploit their invention without having to license its manufacture to others. In 

addition, they declined an offer of financial assistance intended to aid them in their endeavor. The 

offer came from Boston millionaire Godfrey Lowell Cabot, with whom the Wrights became 

aquatinted through their association with Octave Chanute. In 1904, Cabot inquired into the 

feasibility of using the airplane to transport freight. The Wrights explained that such was possible 

with additional refinements. Cabot offered to invest in any securities the Wrights might wish to sell 

in order to develop, manufacture and market their invention. Such capital would have enabled the 

Wrights to establish a factory for the production aircraft. Accepting Cabot's offer, however, would 

have also required that the Wrights relinquish some control over their operations and their 

invention. In all likelihood, it would have also meant redirecting their productive efforts away from 

military aircraft and the potentially lucrative contracts the state would award. Developing a viable 

market for commercial transport aircraft required additional investments in marketing and 

infrastructure in order to convince individuals to purchase the product. Such investments were 

undoubtedly very costly and had less chance of "paying ofT* than military contracts, which merely 

required the Wrights to produce aircraft. That is, a military market for armaments was already 

established. Fulfilling a contract for delivery was far easier than developing a completely new 

niche for their invention. At the same time, however, by pursuing milit£U7 contracts, the Wrights 

were creating an image of the airplane as a technology for warfare. As such, further technical 

inputs would be directed towards advancing the airplane's development down that path and away 

from commercial markets. Whatever the actual reasons, the Wrights declined Cabot's offer and 

made the decision to develop and market their invention without using the capital of others 

(McFariand 19S3; Morris and Smith I9S3). 
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In the same year they declined Cabot's financial assistance, the Wrights contacted the War 

Department with an offer to manufacture planes for aerial surveillance. Their offer was flatly 

rejected by the U.S. Board of Ordnance and Fortification. Simply put, the Board did not believe 

that the Wrights, or anyone else's, airplane had reached a stage of practical development and 

operation. Here, the Wrights' decision not to publicly demonstrate their invention, worked to their 

disadvantage. Most likely, the Boards' actions were influenced by past events, specifically the 

failure of the Samuel P. Langley, an advocate of the "motor school" of mechanical flight. Langley, 

the Secretary of the Smithsonian Institute, was working on the problem of flight at the same time as 

the Wrights. He had achieved some success with steam powered model "^ying machines" called 

aerodromes. Due to his success with models, Langley received $100,000 from the Government to 

develop a practical "man carrying" flying machine for military use. He failed to deliver. On 

December 3, 1903 before a crowd of nearly a thousand people in Washington D.C., Langley's 

machine crashed into the Potomac River upon takeoff. His failure and the fact that it cost tax

payers $100,000. drew public ridicule and scorn from the press and fueled skepticism about 

powered flight in general (Morris and Smith 1953; Bilstein 1984; Crouch 1981). While the 

Wrights' achieved success a mere two weeks after Langley's failure, their accomplishment had not 

garnered any public attention. As the Wrights had intentionally labored in relative isolation. Only 

a handful of people had actually witnessed the event (Bilstein 1984; Wright 1920). Thus, it is not 

surprising that the Board of Ordnance and Fortification rejected the brothers' offer outright In 

short, the Board was unaware that the problem of mechanical flight had been solved and that the 

airplane was a reality. 

The Wrights, however, were not deterred by the Board's rejection. The following year, 

1905, they wrote the War Department again and made a new offer to build military airplanes for 

aerial reconnaissance. In their letter, the Wrights stated that: 

We are prepared to furnish a (flying) machine on contract, to be accepted only after 
trial trips in which the conditions of the contract have been fulfilled; the machine to 
carry an operator and supplies of fuel, etc., sufficient for a flight of one hundred 
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niiles;...We are also willing to take contracts to build machines carrying more than 
one man (Wilbur and Orville Wright to the Secretary of War, October 9, 1905). 

Furthermore, the Wrights stressed that they had already developed the machine and were willing to 

proceed with its manufacture if the government was willing to place orders. The President of the 

Board of Ordnance and Fortification replied: 

Before the question of making a contract with you for the furnishing of a flying 
machine is considered it will be necessary for you to furnish this Board with the 
approximate cost of the completed machine, the date upon which it would be 
delivered and with such drawings and descriptions thereof as are necessary to enable its 
construction to be understood and a definite conclusion as to its practicability to be arrived 
at. Upon receipt of this information, the matter will receive the careful consideration of the 
Board (Major General, J.B. Bates, General Staff, President of Board to the Wrights, 
October 16, 1905). 

The Wrights responded that before they could set a price for the machine and a time of delivery, the 

Board would have to provide the specific performance conditions that the airplane had to achieve in 

its official trials. Until this was done, they could not comply with the Board's requirements (The 

Wrights to the President of Board of Ordnance and Fortification, October 19, 1905). On October 

24, 1905, the Board recommended: 

That Messrs. Wright be informed that the Board does not care to formulate any 
requirements for the performance of a flying machine or to take any further action 
on the subject until such a machine is pnxluced which by actual operation is shown 
to be able to produce horizontal flight and carry and operator (Board's decision attached to 
the bottom of the Wrights' October 19,1905, letter). 

Clearly the board wanted a successful demonstration of the Wrights' airplane before entering into a 

binding contract, however, the brothers refused to comply and their "almost paranoid secretiveness 

about their invention made them exasperating to deal with". "Even after the patents they applied 

for were granted, beginning in July of 1904 (in Europe), they refused to reveal details of their 

machine, much less the machine itself, in advance of a firm agreement" (Prendergast 1981: 29). 

Unable to negotiate a contract with the U.S. govenunents, the Wrights turned their efforts towards 

France and Great Britain. Athough the European Governments were receptive to the Wrights' 

offer, negations moved at a snail's pace (Shrader 1953) 
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As 1905 came to an end and 1906 got underway, the Wrights' decision to "go it alone" had 

not worked to their advantage. They failed to secure either foreign or domestic government 

contracts and had declined capital for the development of a commercial application of the airplane. 

Their unwillingness to publicly demonstrate the airplane had thwarted their efforts to profit from 

their invention. Further, the Wrights' private appropriation of aviation's' prerequisite technical 

achievements was not beneficial to the industry's development in the United States. Since they had 

first flown in December of 1903, no one else had managed to replicate their achievement. Nor 

would anyone else until July of 1908. The problem of maintaining stability and control continued 

to vex aeronautic engineers and inventors alike and thus American aviation came to a standstill. By 

the time the Wrights were granted their U.S. patent in 1906, however, matters began to change as 

French inventors "closed in" on the brothers' discovery. 

The Logic of Commodification and the Production of Aviation's Collective Goods 

As of 1906, the Wrights held both foreign and domestic patents for their method of control 

and their invention of the airplane. This gave them the legal right to license aviation's basic 

technology to other industry participants, or monopolize it for their own commercial benefit. Over 

the previous three years, the Wrights acted cautiously "keeping a lid" on their achievements as they 

looked for ways to financially exploit their invention. Their efforts did not come to fruition and the 

brothers' decision to "hoard" their patented technology worked against aviation's progress. 

The "leakage" of the Wrights' technical achievements to inventors, first in France and then 

in the United States, however, helped produce a conducive environment for the commercial 

development of the airplane. The disclosures and scale drawings provided by the Wrights' 

confidant. Octave Chanute, to France's Aeronautic Society in 1902, enabled French inventors to 

begin replicating the accomplishment of the Wright brothers. Because the information provided by 

Chanute was incomplete - at the time the Wrights still had not perfected their method of control -

European progress was slow and erratic. For nearly six years, French inventors toiled to discover 
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what the Wrights had perfected by 1903. Beginning in 1906 the technical information and scale 

drawings Chanute provided, combined with the research of Cayley and Liiienthal, began to pay-off 

as the French fmally succeeded in constructing and flying aircraft that infringed on the Wrights' 

design (McFariand 1972; Gibbs-Smith 1966; Morris and Smith 1953; Prendergrast 1981). 

Ernest Archdeacon, a member of the Aero Club of France, contracted glider manufacturers 

Gabriel and Charles Volsin to build an aeroplane based on the Wrights' 1902 glider design. 

Although they were unaware that the Wrights had modified the design by 1903, the airplane that 

the Voisins produced proved successful enough to enable Archdeacon to make a few modest 

"hops" in the machine. Inspired by the Voisins' success, others like aristocratic entrepreneur, 

Alberto Santos-Dumont. and automotive accessory manufacturer, Louis Bleriot, used the designs of 

Cayley, the Wrights and Liiienthal to construct their own personal aircraft Aerial progress in these 

machines was somewhat better. For example, in October 1906, Santos-Dumont managed to fly his 

biplane a distance of 720 feet in slightly over 21 seconds. Nine months latter, Bleriot surpassed 

Santos-Dumont's distances. He conducted three flights, the longest of which covered 1,978 feet. In 

October of 1907, Henri Farman also made three flights, the longest of which at 2,530 feet was 

nearly double the distance of Bleriot's most successful foray into the air (Morris and Smith 1953; 

Prendergast 1981). Three months later, Farmen captured the attention of Europe when he won the 

Grand Prix d'Aviation. The event was organized by Ernest Archdeacon and French oil magnate 

Henry Deutch de la Meurthe. Both men put-up a prize of 50,000 francs which was to be awarded 

for the first officially recorded powered flight around a measured course of one kilometer. On 

January 13, 1908, Farman, piloting a plane built by the Voisins that incorporated features of the 

Wrights' design, accomplished the feat. Although the flight was less than a mile in length, the 

Times of London reported that 

Today has been an epoch-making date, that of the victory before official witnesses 
of human intelligence in its efforts to solve the problem which brought Icarus to grief, 
which tormented the brain of Leonardo da Vinci. Nothing of this kind has ever been 
accomplished before (cited in Prendergast 1981:30). 
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The assessment of the Times was not wholly accurate. In 1905, the Wrights had flown 

distances in excess of twenty-five miles and managed to remain airborne for forty-five minutes 

(McFarland 1953). However, unlike Farman's public accomplishments, the flight made by the 

Wrights had never been independently confirmed (Morris and Smith 1953). This is not to 

downplay the aerial success of the French aviators. Although their flights were considerably short 

in duration, they gave the appearance that France had achieved an early lead in the field of 

mechanical flight. They also had a significant impact on the development of aviation in general. 

To begin with, the flights captivated the attention of the general public. These were the Hrst 

successful public demonstrations of the airplane. European newspapers covered these events 

exposing even larger numbers of people to this new invention. With the exposure came increased 

interest and enthusiasm for aviation. Both were ultimately important to the creation of a market for 

aviation's products and services. Further, the flights of the French aviators demonstrated that the 

technical achievements necessary for building aircraft were spreading to a broader aeronautic 

community, albeit the European aeronautic community. 

Access to the Wrights' technical achievements also brought initial improvements in the 

design of the airplane. For example, Bleriot made a number of novel refinements that became 

standard to the design of the airplane. He positioned the engine in the front of his aircraft whereas 

the Wrights' engine was situated behind the pilot Bleriot also combined the horizontal and vertical 

rudders, locating them in the tail section of the airplane. Prior to this refinement, the horizontal 

rudder was located in the front with the vertical rudder occupying the rear. These refinements 

streamlined the general design and reduced the amount of drag encountered by the airplane. 

Bleriot was also the first to experiment with a monoplane design, whereas the Wrights, and 

everyone else, continued to use the biplane configuration (Morris and Smith 1953). Thus, from the 

standpoint of aviation's development, the leakage of the Wrights' technical achievements was a 

positive occurrence. That leakage sowed the seeds of France's aviation industry and contributed to 

a flurry of aeronautic activity. 
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While France was making its inroads in aviation, events in the United States began to 

create competition for the Wright Brothers in 1907. During that year, Alexander Graham Bell, 

along with two engineers, an Army lieutenant and a motor manufacturer named Glenn Curtiss, 

established the Aerial Experimental Association (AEA). The purpose of the association was to 

collaborate in the development of practical "flying machines" to be used for experimental and 

scientific purposes. Four different motor-driven aircraft were built by the AEA's members. The 

two most successful planes were designed and piloted by Curtiss. Dubbed the "June Bug", the first 

plane was flown by Curtiss on July 4,1908, before neariy 1,000 spectators at Hammondsport, New 

York, making him the first person to successfully fly an airplane before a public audience in the 

United States. This event was sponsored by the Aero Club of America and Curtiss' aerial exploits 

won him the Scientific American Trophy in recognition of the AEA's progress with flying machines 

(Morris and Smith 1953: Bilstein 1984; Prendergast et. al. 1981). Aviation, it seemed, had flnzilly 

"arrived" in America and Curtiss was dubbed its pioneer. In contrast, the Wrights were being 

overshadowed on both ends of the Atlantic. As Wilbur Wright explained in a letter to his brother. 

"[ have been taking great pains to have the chief points of our patents well published so as to let the 

general public become accustomed to linking these ideas with us before others attempt to steal 

them" (to Orville Wright, July 5, 1908; in McFariand 1953: 906). Consequently, now that the 

knowledge required to manufacture airplanes was being unlawfully appropriated by others, the 

Wrights had a strong incentive to stake-out their patent claims and enforce their patent rights. 

The initial success of French aviators did not provoke legal action from the Wrights. In 

part, this was due to the fact that their aerial accomplishments paled in comparison to those of two 

brothers. Mechanically the foreign aircraft were not as advanced as those built by the Wrights, for 

French airplane inventors had yet to completely replicate the brothers' system of maintaining 

stability and control. Thus, they did not perceive the success of the French aircraft as a serious 

threat to their invention. Further, the handful of aircraft built by French inventors were being 

employed for experimental discovery and public demonstrations. (Morris and Smith 1953; GIbbs-
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Smith 1966; Prendergast 1981). Further still, and most Importantly, the Wrights held European 

patents (McFartand 19S3). In ail likelihood, they felt that their invention and achievements were 

securely protected from commercial exploitation without their acquiescence. So long as the flights 

of foreign aviators and the construction of airplanes that infringed on the Wrights' invention did not 

bring financial remuneration, the brothers chose not to enforce their foreign patent rights. By mid 

1908, however, matters changed as the "logic of com modification" turned the scientific 

experimentation of aircraft into "for profit" demonstrations in both France and the United States. 

The success of the French aviators attracted the interest of the European and U.S. 

governments. In February of 1908. the Wrights finally secured their long sought after contract with 

the U.S. War Department Upon successful demonstration and delivery of one "flying machine", 

the brothers were to receive $25,000 dollars, an amount $175,000 less than they had originally 

demanded in 1904. Negotiations begun in 1906 with France, however, were brought to a halt by 

the accomplishments of French inventors, as government officials held out in hopes of getting the 

invention at a lower price (Morris and Smith 1953). Commercial prospects materialized though, 

when a syndicate of French businessmen offered to take out licenses to produce Wright aircraft, 

provided the brothers would successfully demonstrate their machine. Subsequently, these events 

forced the Wrights to take action. In August of 1908, they held successful public demonstrations of 

their airplane at Le Mans, France. Their machine out performed their European competitors and 

their success lead to French government contracts and the "formation of Wright-licensed companies 

in France, and latter in Germany and Britain" (Prendergast 1981: 34). But, the Wright 

demonstrations were "of even greater value to the aviators on the Continent". "At last they could 

see for themselves how the Wrights dealt with the problem of lateral control; the enigma that had 

retarded European aviation for so long now had been reduced for them to simple mechanics" 

(Prendergast 1981:34). 

The 1908 aerial demonstrations in France and the United States also fostered a market for 

exhibition flying meets. Inventors and pilots, typically one and the same during this period, found 
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that there was money to be made flying. The novelty of the airplane lead wealthy individuals to 

offer prize money for aerial performances. With the prize money came considerable fame and 

recognition for the pilots. However, these events threatened to undermine the Wrights' claim to 

pioneer status in the field of aviation. Pressure to assert their patent privileges mounted as the 

Aericti Experimental Association (AEA) began replicating the success that the Wright achieved in 

France and markets for exhibition events spread to the United States. 

Curtiss' aerial accomplishments with the AEA. in 1908, threatened to usurp the Wrights' 

control over aviation's basic technology. This prompted the brothers to take action. After Curtiss 

won the Scientific American trophy. Orville wrote to him stating that 

1 learn from the Scientific American that your June Bug has movable surfaces at the 
tips of the wings, adjustable to different angles on the right and left sides for 
maintaining lateral balance. In our letter to Lieutenant Selfridge of January 18th, in 
which he asked for information on the construction of flyers, we referred him to several 
publications containing descriptions of the structural features of our machine and to our 
U.S. patent No. 821,393. We did not intend, of course, to give permission to use the 
patented features of our machine for exhibitions or in a commercial way... Claim 14 of our 
patent... speciflcally covers the combination of sustainable surfaces which we are informed 
you are using. We believe it will be very difficult to develop a successful machine without 
the use of some of the features covered in this patent.. 

Orville went on to explain that 

The commercial part of our business is taking so much of our time that we have not been 
able to undertake public exhibitions. If it is your desire to enter the exhibition business, we 
would be glad to take up the matter of a license to operate under our patents for that 
purpose (to Glenn H. Curtiss, July 20,1908; in McFarland 1953: 907). 

Curtiss declined Orville Wright's licensing offer, explaining that he did not intend to enter the 

exhibition business and that flights of the AEA's aircraft were for scientiflc and experimental 

purposes only (Orville to Wilbur Wright, July 29, 1908; in McFariand 1953: 909). With Curtiss' 

assurance, the Wrights chose not to enforce their patent claims against the AEA. However, the 

AEA took nothing to chance. Their legal representatives reviewed the Wrights' patent claims to 

determine whether or not the "June Bug" infringed on the brothers method of control. While the 

Wrights employed the "wing-warping" device for maintaining lateral balance. Bell, however, had 

devised "ailerons" for this purpose and they were used in the airplanes Curtiss flew. Not 
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surprisingly, attorneys for the AEA determined that the aileron was not an infringement upon the 

Wrights' wing-warping device (Morris and Smith 1953). 

Despite Curtiss' assurances that the AEA did not have commercial intentions for its 

airplanes, matters changed in the following nine months. Flying was becoming a lucrative venture 

in the U.S., bringing Curtiss both fame and fortune. No longer were the association's flights being 

conducted merely for scientific investigation and discovery. From France, exhibition events spread 

to the United States where larger sums of money were awarded for various aerial achievements. 

For example, the publisher of the New York World, Joseph Pulitzer, offered $10,000 to the first 

pilot who managed to fly from Albany to New York in twenty four hours, which Curtiss promptly 

won. Additionally, an air race was staged between Belmont Park and the Statue of Liberty with 

$10,000 going to the winning pilot Not to be out done, William Randolph Hearst offered $50,000 

for the first successful cross country flight (Gibbs-Smith 1966; Morris and Smith 1953). Like the 

exhibitions staged in France the previous two years, those held in the U.S. garnered considerable 

fmancial remuneration for aviators, like Curtiss. cuid earned him the public reputation as America's 

aviation pioneer. 

When the AEA dissolved in March of 1909, Curtiss acquired the commercial rights to the 

association's designs and patents and decided to begin manufacturing and selling airplanes. With 

financial capital obtained from the President of the Aero Club of America. Cortlandt F. Bishop, 

Curtiss established the first airplane manufacturing company in the United States. The Aero Club 

of America had been established in 1905 to promote aviation. The organization originally 

consisted of model airplane enthusiasts and balloonists, but grew to include private flyers as 

aviation's popularity increased. The capital the club provided to Curtiss enabled him to begin 

manufacturing operations. Curtiss' first contract was a private order for one airplane purchased by 

the Aeronautical Society of New York for $5,000. The amount was $20,000 less than the cost of 

the airplane the Wrights had sold to the War Department Curtiss also manufactured a new airplane 

for himself and flew it to win additional prize money and his second Scientific American trophy in 
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July of 1909. The following month, Curtiss entered his airplane in the first international aviation 

meet and exposition in Rheims, France. Prize money totaled $40,000 dollars and receipt of the first 

international flying trophy, the Gordon Bennett Cup donated by the publisher of the New York 

Herald. Curtiss won the speed contest and was awarded the Gordon Bennet Cup (Bilstein 1984; 

Morris and Smith 1953). Having learned of Curtiss' actions, Orville wrote his brother 

...I think the best plan is to start suit against Curtiss, the Aeronautic Society, etc., at 
once. This will cdl attention to the public the fact that their machine is an infringement 
of ours. Mr. Cordely favors starting suits in Europe at once and prosecuting them 
vigorously. It may be a good idea to resign (or withdraw), our names as honorary members 
of the Society, if suit is brought against it. If suit is brought before the races are run at 
Rheims, the effect will be better than after (to Wilbur Wright, Aug. 10, 1909- in 
McFariand 1953: 960-61). 

Shortly thereafter, the Wrights filed lawsuits against Curtiss and the Aeronautic Society to prevent 

them from manufacturing, selling or exhibiting their aircraft for profit. In their lawsuit, the Wrights 

contended that the aileron used by Curtiss in the design of his aircraft infringed upon their patent 

claims. Given that the aileron and the wing-warping device were the only two invented 

mechanisms for maintaining an airplane's lateral stability and control, the Wrights' lawsuit raised 

the serious issue of whether or not anyone but they were legally entitled to manufacture and operate 

aircraft for profit 

The Wrights' decision to assert their patent claims and sue Curtiss for infringement, came 

at a time when conditions for the industry's growth and development were materializing. By 

August of 1909, public exhibitions had awakened interest in aviation. Aerial demonstrations drew 

attention to the airplanes' potential commercial and private applications. Government contracts 

were underway and within two months, the Wrights incorporated their small company in Dayton, 

Ohio. The list of their financial backers was impressive. Wealthy capitalists, including Russel 

Alger, August Belmont, Robert Collier, Andrew Freeman, Morton Plant and Comelious Vanderbilt 

financed the company's formation and assumed control of the Wright patents as well as 

responsibility for all litigation. In exchange, the Wrights received a $100,000 cash payment, 40% 

of the firm's stock, royalties on every plane it manufactured and retained general supervision of the 
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business. The Wright Company was capitalized at $1,000,000; a sum more than double the 

backing that Curtiss had received from the Aero Club of America's President, Cortlandt F. Bishop 

(Shrader 1953; Morris and Smith 1953). 

Events conducive to aviation's growth and development were made possible because 

inventors and aviators had been able to "appropriate" the basic prerequisite technical inputs 

required for constructing aircraft. That is, collective benefits were obtained by allowing the 

technology to be treated as a common good and permitting others to "free ride" on the Wrights' 

achievements. This fostered the spread of aviation and increased the odds that the invention of the 

airplane would "take-hold"; thereby generating markets that could support an aviation industry. As 

proFit making opportunities and foreign competition materialized, however, so too did incentives 

for "restricting" access to aviation's basic technical achievements. That is, it was no longer in the 

Wrights' interest, financial and otherwise, to allow others free-ridership and to treat their 

achievements as a common good. Thus, the Wrights sought to put the proverbial "genie back in the 

bottle". After initially "sharing" their achievements with other industry participants, the Wrights 

began to demand financial compensation for the privilege of using aviation's basic technical inputs. 

By enforcing their royalty claims, the Wrights were making aircraft production less profitable for 

their competitors. Their actions brought a rebuke from their friend. Octave Chanute, who wrote 

Wilbur saying: "I am afraid my friend, that your usually sound judgment has been warped by the 

desire for great wealth" (cited in Prendergast 1981: 116). 

Legal Disputes Over Appropriation and their Effect on Industry £>evelopment 

In April of 1910, the Federal District Court in Buffalo, New York, handed down a ruling 

that sustained the validity of the Wrights' patent claim. The ruling declared that their patent, as 

granted, was broad and controlling and that the aileron used by Curtiss infringed upon the Wrights' 

wing-warping device. Curtiss, subsequendy, was issued an injimction temporarily prohibiting him 

from manufacturing, selling or commercially operating aircraft that employed the aileron as its 
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method of control (New York Herald; April 21.1910). The court's ruling potentially meant the end 

of Curtiss' infant business. Although he filed an appeal, in order to continue manufacturing or 

operating airplanes, he had to have the injunction set aside. Curtiss accomplished this by posting 

an initial bond of $10,000. Thereafter, he was required to post additional bonds for every aircraft 

he manufactured and every exhibition event in which he flew. The bond requirements increased the 

selling price of his airplanes. I^rior to the District Court's ruling, Curtiss sold his airplanes for 

$5,000. After he was forced to post bond, their price rose to $7,500. Curtiss' legal fees and the 

posted bonds exhausted most of his earnings from exhibition flying and the few airplanes he 

manufactured and sold (Morris and Smith 1953; Bilstein 1984). Uncertainty over the final outcome 

of the patent dispute tended to keep new aircraft manufacturing firms from entering the field of 

aviation. Further, on account of the appeal, the Wrights were unwilling to license their invention 

until the matter was resolved, fearing that doing such would undermine their chances of prevailing 

against their competitor (Rae 1968; McFarland 1953). 

Consequently, there was an added element of financial risk at stake for those contemplating 

Joining the aviation industry, either as a manufacturer or a commercial operator. The District 

Court's ruling established a precedent that favored the Wrights. This produced a dilemma for both 

present and prospective industry participants. Those currendy engaged in the industry were legally 

required to post bonds or face the prospects of having their operations shut down and the airplanes 

impoimded. For prospective manufacturers facing the normal capital requirements that accompany 

the start of any business, the bonds constituted an additional monetary burden to their operations. 

Like the Curtiss Company, new producers were legally required to post bond on every airplane they 

manufactured and operated. However, if Curtiss prevailed against the Wrights, the bond money 

would be returned. But, if his appeal was denied, the posted bonds would be forfeited (Morris and 

Smith 1953; Bilstein 1984). These matters did not bode well for the nascent industry's ability to 

establish a firm financial footing. While the Wright Company was unencumbered by the costs of 

having to post bonds, and while the court's ruling appeared to give the firm legal monopoly rights 



63 

over aircraft production - a position favorable to tiie firm's long-term manufacturing prospects -

investors could not be certain about the final outcome of the appeal. 

Near the end of 1910. the Wright Company approached Curtiss with an offer to settle the 

lawsuit. The offer stipulated that Curtiss was to pay $1,000 royalty per manufactured airplane, 

$50,000 for a license to continue manufacturing operations, and $100 for everyday that his 

exhibition team flew. Further, the settlement was to be retroactive which meant that Curtiss would 

have to pay back royalties for the planes he had manufactured and the flights he had flown for prize 

money over the past three years. Curtiss believed that the terms would flnandally ruin his business 

and declined the Wrights' offer. However, he did make efforts to negotiate a settlement with the 

Wrights out of court but was unable to persuade the Wrights to settle the dispute. Thus, they 

continued to pursue the matter in the courts (McParland 1953; Morris and Smith 1953; Prendergast 

1981). This proved to be a lengthy and drawn-out process and lasting another three years before 

the New York Federal Court of Appeals rendered its verdict Over the course of those years, little 

progress was made towards developing a viable aircraft manufacturing sector in the U.S.. as most 

entrepreneurs waited for a definitive ruling on the dispute. 

The Curtiss Company was not the only target of the Wright Company's litigious actions. 

Exhibition pilots and the profits they earned flying their aircraft were targeted by the Wrights. 

While the commercial aircraft manufacturing sector stagnated, exhibition flying continued to be 

profitable. Both the Wright and Curtiss companies organized their own exhibition teams and hired 

pilots to compete in the events. The teams traveled the United States performing before spectators 

at local fairs, public gatherings and flying competitions organized by the Aero Club of America. 

These were lucrative ventures for the Wright Company. In 1910 alone, the firm's exhibition team 

grossed neariy one million dollars. Their major competitor was the Curtiss exhibition team which, 

by having complied with the indemnity bond requirement, was able to partake in this sector of the 

industry. Like the Wright Company, Curtiss earned similar profits from the exhibition business. 

Both firms paid their pilots well; who on average earned between six and seven thousand dollars for 
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a season of flying (Morris and Smith 1953; Bilstein 1984; Prendergast 1980). However, aviators 

from France and Great Britain, who sought to participate in this sector of the industry, ran afoul of 

the patent controversy. The Wrights maintained that the planes operated by the foreign exhibition 

pilots infringed on their patents and therefor the brothers were entitled to royalties. The Wrights' 

claim was upheld in the Federal Circuit Court of New York. Consequently, foreign aviators, like 

Louis Paulhan, were legally required to post $25,000 indemnity bonds with the Wright Company in 

order to fly in exhibition meets staged in the U.S. (Morris and Smith 1953). 

The court's decision of the courts did not sit well with the Aero Club of America's 

President, Cortlandt F. Bishop, who, as the initial financial backer of the Curtiss Company and 

organizer of the exhibition meets, had a vested interest in the outcome of the lawsuits. As reported 

in the New York Herald, Bishop remarked: 

These decisions...undoubtedly place the Wrights in a very strong position. It. (sic) for 
instance, gives them the right to cause to be seized any machines of a similar kind which 
might seem to them to trespass on their patents, and it also empowers them to invoke the 
law in the case of an aeroplane meeting, where it might have been proposed to make flying 
demonstrations with such machines... 

Commenting on what he thought were the brothers' intentions. Bishop continued: 

I think 1 am not going too far in stating that at one moment the Wright brothers had 
an idea of creating a sort of monopoly or trust in aerial demonstrations and were disposed 
to take steps to prevent competition by the power which the law gave them. This attitude 
struck many people in America as being arbitrary. The press, notably, pointed out that it 
would have the effect of stopping any progress in aviation or experiments in aerial flight 
("Mr. Bishop Talks of Wright Patent" in the New York Herald; April 22. 1910). 

The Scientific American commented on the courts' ruling in a neariy identical manner stating that: 

die Wright brothers have controlled flying for tiie last six months. Unless he filed a 
bond with the court, no aviator who uses a machine equipped with ailerons or wing-
warping devices, operated in conjunction with a vertic^ rudder, could make, sell or operate 
his apparatus in this country (Scientific American. June 1910). 

In a nutshell, the court's ruling meant that the Wrights had legal control over both the production of 

aircraft and their commercial operation. E)espite their denials that they were trying to monopolize 

the aviation industry the Wrights' actions seemed to indicate otherwise. 
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One action in particuJar furthered the suspicions of industry participants. Following the 

circuit court's ruling on foreign exhibition pilots, the Wright Company negotiated an agreement 

with the Aero Club of America. The former agreed to grant licenses only to those promoters of 

exhibition events who were recommended by the club. In exchange, the Wrights were guaranteed a 

percentage of the gate receipts and assurances that the club would collect operating fees from 

independent and foreign aviators who entered the events. Further, the Aero Club of America 

agreed that it would only certify the aerial accomplishments of aviators that occurred at exhibition 

events sanctioned by the Wright Company. The agreement was intended to avoid litigation 

between the firm and exhibition flyers with the Aero Club of America serving as an intermediary 

between the two. However, since the latter was the only U.S. organization officially designated by 

the International Aeronautic Federation to certify the aerial achievements of aviators, the agreement 

had monopolistic implications. Aerial records for speed, flight duration, altitude, aircraft reliability, 

etc.. were typically established at exhibition meets. Certiflcation of these records was necessary to 

establish their legitimacy. Further, the certifications had flnancial ramiflcations. They elevated an 

aviator's status, brought prestige to the aircraft he or she flew, and ultimately enhanced the 

commercial value of both. Consequently, the agreement gave the Wright Company considerable 

control over the exhibition sector, as well as the certification process. By paying its pilots well -

twenty dollars a day and fifty dollars a flight - and threatening to sue those who would not post the 

indemnity bond and take out licenses, the Wright Company was able to minimize its competition in 

the exhibition sector. 

The indemnity bond requirement and its cause - the ongoing patent dispute - prevented 

many foreign aviators from competing in U.S. exhibition events. By 1913, this had become a point 

of contention for the ACA despite its agreement with the Wright Company. As reported in the 

New York Herald: 

...Mortimer Delano, secretary of the Aero Club of America, told a Herald reporter 
yesterday that he thought that open aviation was good for competition, and that foreign 
flyers had been discouraged by litigation over the Wright Company patents. While other 
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countries are forging ahead in aviation, America is at a standstill....(Ajmong the drawbaclcs 
to the aviators from France, who would be willing to come to this country and give 
exhibitions ... are the facts that a large percentage of the gross receipts was asked by 
Orville Wright, and that foreign airman often were involved in litigation when they came to 
the United States. The demand for royalties made by Mr. Wright, has caused Roland Garos 
[French aviator! to abandon his proposed trip to the United States...(New York Herald, 
December 1, 1913). 

Orville Wright responded to the accusations stating that: 

I have heard complaint on the part of the Aero Club of America to the effect that aviation 
has not progressed in this country because we have been extortionate in our demands for a 
percentage of the receipts when foreign aviators fly in this country. 1 have no means of 
knowing that any fault has been found with our attitude on the question. Even if there is a 
complaint of that kind I don't believe it is a just one...the foreign aviators have not paid us 
any royalties, with a few exceptions, and we certainly will not tolerate any infringement 
upon our patent in our own country without being compensated for it... 

Orville continued his statement saying: 

As to the charge that our exactions have been exorbitant...! don't believe there is any basis 
for such an assertion. We are perfectly willing to be fair and equitable, but we do not 
propose that our competitors across the water shall come in here, use our patents, and still 
pay nothing for the privilege...[I|t ought to be considered sufficient tolerance on the part of 
the Wright Company to allow foreign aviators to use its machines, infringing upon its 
patents in their own country without giving them carte blanche in the U. S. ( The New 
York Herald, December 2,1913). 

However, H.B. Lachman. a promoter who was attempting to organize the exhibition meet in 

question challenged Orville Wright's statements reporting: 

[A]s I learned that we would have to give 20% of our gross receipts, which amounts 
to about thirty-three and a third percent of the net, to Orville Wright, I concluded that there 
might be little, if any profit in the venture. Although we have not abandoned all hope of 
giving the exhibitions by these foreign flyers, the idea of paying such a tremendous sum for 
the privilege of holding these meets has cooled our ardor for the scheme...! have been in 
direct communication with Mr. Wright and from the messages I have received from him, 
he does not want foreign machines brought to America. Aviators abroad have a bad 
impression of the United States, and though they would like to show what they can do with 
their machines over here, they are afraid of being involved in litigation...!t is a pity there 
should be any drawback to flying in this country. The foreigners have faster machines and 
they can go to greater altitudes. They are always doing something over there [Europe), 
while here aviation is practically at a standstill (The New York Herald, December 7,1913). 

Glenn Curtiss, concurred with this assessment and asserted that, "public interest in exhibition flying 

here has waned to such an extent that it is no longer a paying venture" (The New York Herald, 

!December7,1913). 
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While the actions of the Wright Company were onerous to exhibition flying, the fact of the 

matter was also that public support of this sector of the industry was on the decline because of its 

inherent nature. Exhibition flying was visual entertainment. As the novelty of watching the 

airplane began to ware thin, the number of spectators diminished, and hence so too its proflts. To 

keep the audiences turning out. new attractions, such as foreign aviators and more dangerous flying 

smnts were required. Spectators were not satisfied with merely watching the airplane take-off, fly a 

few laps around the exhibition grounds and land. For those who had never witnessed the flight of 

an airplane, such feats were flne. But, with the passage of three years this was no longer the case 

and even the more daring exploits began to lose appeal. 

Simply stated, exhibition flying was a developmental dead-end for aviation. In particular, 

the sector was unsafe and often fatal. By 1913. for example, eight of the original ten pilots for the 

Wright and Curtiss flying teams had been killed in aerial crashes that occurred during exhibition 

events! Only one of the Wright team's exhibition pilots lived to fulflll his flying contract (Bilstein 

1984). By 1914, the flnancial prospects of this sector of the industry had diminished and the deaths 

of its aviators ultimately fostered a negative reputation for aviation in general. Further still, 

exhibition flying was an end unto itself. It did not generate additional commercial and technical 

refinements that would aid in the development of other sectors of the industry. Safer, larger aircraft 

capable of flying higher altitudes, farther distances and transporting passengers or cargo were 

antithetical to exhibition flying which demanded small, fast, and lightweight aircraft and the specter 

of crash or two. Ultimately if the industry was to move forward, it would have to do so through the 

production and sale of aircraft, rather than from their public exhibition. 

However, exhibition flying was not the only thing on the decline in the United States. The 

dispute between the Wrights and Curtiss consumed both time and money, leaving little of either for 

additional aerial experiments or the development of new aircraft In particular, the Wrights, "as 

they fought to exact their reward for past labors, virtually ceased to look ahead". "New designs that 

might have kept them in the vanguard of aviation were not forthcoming". The year 1910 was the 
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last in which an airplane manufactured by the Wright Company threatened the rapidly improving 

and pending dominance of European Aircraft "By 1911, European planes had become measurably 

superior both in design and performance" (Prendergast 1981: 117.). French aircraft in particular 

held the world's aerial records for altitude (12,828 feet) speed (82 mph) and endurance (460 miles). 

Nothing produced in the U.S. came close to these achievements and American aircraft, which had 

dominated the speed contest at Rheims, France in 1909, ceased being entered in European 

exhibition events by the end of 1911. Further European progress came in 1913 with the advent of 

the monocoque fuselage - a completely enclosed airframe constructed from stamped sheet metal 

developed by the French. In contrast, the planes built by Wright and Curtiss had open fuselages, 

exposing pilot and passenger to the elements of the weather. It was also a French manufacturer, 

Eugene Bleriot, who during this time developed the operating system that remained standard on 

aircraft for decades; foot pedal controls for operating the airplane's rear rudder, and a central 

"joystick" for manipulating the ailerons, which displaced the Wrights' wing-warping device in 

Europe as the standard method of control. Unlike the Wrights. Curtiss did not demand licenses for 

the use of the aileron patent he controlled. While American aircraft remained single seat mono-

engine designs, Russian manufacturer. Igor Sikorsky, developed a four engine aircraft capable of 

being used for military aerial bombing which was also easy to convert to freight and passenger 

transport. In the latter capacity, the airplane could accommodate fourteen persons (Prendergast 

1981; Morris and Smith 1953; Mooiman 1980; Rabinowitz 1997). Hence, by the beginning of 

1914, nearly five years after the Wrights filed their lawsuit against Curtiss, America's progress in 

aviation had been retarded by the patent fight 

Subsequently, the action's of the Wrights and Glenn Curtiss demonstrate how competitive 

struggles that force firms to focus on their short-term economic interests have the potential to 

undermine the making of a market Such behaviors make further investments, both material and 

non-material, particulariy risky by increasing the level of uncertainty beyond that which industry 

participants already are forced to address. Conducting normal business transaction under such 
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conditions, thus becomes onerous and more costly. A likely result is that an industry's markets 

begin to fail. 

Industry E'articipants' Response to the Legal Ruling 

On January 14, 1914, the New York Federal Court of Appeals upheld the lower court's 

rulings in favor of the Wright Brothers. The court declared that the Wrights' technical 

achievements were pioneering in the art of aviation and therefore their patent claims were entitled 

to a liberal interpretation. This meant that any device which operated upon the same principles 

detailed in the claims of their patent constituted infringement. According to the Court of Appeals, 

this included Curtiss' aileron which although "different in design" was "similar in principle" 

(McFarland 1953; Morris and Smith 19S3). The ruling meant that "practically all the aeroplanes 

thus far manufactured carry infringements on the Wright patent protecting the wing-warping 

device" since they either use that device or the Curtiss aileron (The New York Herald, January 15, 

1914). While the Wright Brothers had won a major legal victory it came at considerable cost to 

them, the industry and the development of the airplane. According to Orville Wright 

The aeroplane has advanced little since we first flew it at Kill Devil Hiil...Defending 
our patent rights has cost us at least $100,000...At present it is necessary for the 
inventor, if he is without money, to obtain the flnancial support of men of wealth. 
The need of financistl support for defense of our patents compelled us to form the Wright 
Company (New York Herald, February 27,1914). 

As a result of the court's ruling, those who sought to commercially operate or manufacture 

airplanes were required to financially compensate the Wright Company, regardless of whether their 

planes used ailerons or wing-warping for maintaining stability and control. In addition, past 

infringements to be monetarily rectified. For Curtiss, the ruling meant financial ruin. The Federal 

Court of Appeals permanendy enjoined his company from producing, selling or operating aircraft 

that employed ailerons as their method of control, until financial restitution was made and the 

appropriate licenses were obtained from the Wright Company. Since this was a Federal Court's 

ruling, further legal appeals were impossible. Curtiss could not continue manufacturing or 
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exhibition operations by posting bonds as had been done in 1910. The ruling could not have come 

at a more inopportune moment for Curtiss. At the time his firm was in the process of producing 

"flying boats" and "hydroaeroplanes" for the U.S. Navy. Although Curtiss had applied for patent 

applications on the designs, both types of aircraft used ailerons for their method of maintaining 

lateral stability and control. Therefore, Curtiss was unable to complete the Navy orders unless 

financial settlements and legal matters were worked out with the Wright Company (McFarland 

1953; Morris and Smith 1953). 

Given that the Wright Company prevailed in its lawsuit against Curtiss, one might expect 

that the patent issue was resolved and that progress developing the industry would resume. With 

the legal matter settled and the status of the Wright patent decided, the major impediment to the 

industry's development should have been eliminated. Afterall. the Federal Court's ruling 

established the "legal protection" that the Wrights had sought for their technical achievements. 

Any manufacture or commercial operation of aircraft which used wing-warping or ailerons for 

maintaining stability and control, would be in direct contravalence of the Court of Appeals' ruling. 

Thus, those who wished to participate in the industry, whether by producing or commercially 

operating aircraft had three options. These options included: honoring the Wright patent and 

complying with the ruling: "building around" the patent: or finding a way of discrediting the 

Wrights' achievement by demonstrating that theirs was not the first practical invention capable of 

mechanical flight; thereby invalidating the primacy of the Wright patent. 

The first option was contingent upon the Wright Company's willingness to "share" their 

invention and license its use to other industry participants. It was also contingent upon industry 

participants ability to pay the licensing and royalty fees demanded by the patent's owners. At the 

time of the Federal Court of Appeals' ruling, however, the Wright Company had taken no steps 

towards deciding the cost of those fees. As Orville Wright informed the New Y ork Herald: 

We are not yet prepared to say what royalties we will enforce against aviators and 
manufacturers in the future... The amount we will levy against manufacturers will depend 
upon circumstances. Those who have manufactured machines in the past and failed or 
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refused to pay anything will have to pay more than others who have not been guilty of any 
such violation. However, we have not flxed any definite figure and are unable to say now 
what exaction we shall make from the average aeroplane manufacturer, although we shall 
not be unreasonable with those who are disposed to treat us fairly (The New York Herald, 
January 15, 1914). 

A month and a half passed before the industry received word regarding terms for the use of the 

Wright patent. In a special dispatch of the New York Herald the paper reported that "with the 

aviation industry of the country in his power", Orville Wright met with his business associates in 

New York to discuss the Wright Company's terms for royalty and license fees. One thousand 

dollars for "each manufactured machine" was "named as a possible price" that would be imposed 

on competing manufactures. Orville Wright argued that this amount was "entirely just" and would 

constitute "only 10% of the selling price of a $10,000 military machine". When questioned about 

the millions of dollars in royalties owed for past infringement, Orville Wright replied, "We expect 

them to come to us for settlement before we grant them any license to continue production" (The 

New York Herald, February 27, 1914). 

Industry participants were unhappy with the Wright Company's' proposal. Alfred J. 

Moisant. entrepreneur, exhibition flier and President of the Moisant Company, a small 

manufacturer who built airplanes using the Curtiss Aileron declared that 

European manufacturers can produce aeroplanes cheaper than we can here by reason of 
their larger market and output...enabling them to obtain better facilities and to gain by 
standardization and the use of special machinery. If we are obligedto add $1.(X)0 royalty to 
the price (of aircraft), or even $500, we could not sell in competition with Europe (llie 
New York Herald, March 28, 1914). 

Indeed, one has to wonder how U.S. aircraft manufacturers would have been able to compete with 

the Wright Company in the domestic, not to mention the foreign, markets. The company 

possessed, as documented above, considerable capital backing. Cash flow was not a problem for 

the Arm. However, new entrants would have to raise comparable financial backing. Given that the 

Wright Company controlled aviation's technical achievements, it would not have to incur the 

$1,000 per plane fee they sought to impose on other producers. Thus, the Wright Company could 

undercut competing manufacturers and by selling their airplanes at a lower cost. Such behavior 
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would enable the Arm to achieve a competitive advantage in the aircraft market. A market which 

after Ave years of patent litigation was woefully underdeveloped. For example, orders for military 

aircraft were sparse through 1914. Even by 1916, total military contracts for the previous eight 

years totaled only fifty-four aircraft According to military records 

four men in four different factories had supplied all of these planes and apparently 
they had contributed most in the development and reduction to practice of the entire 
art of aviation. These names, in order of appearance on the records, are Wright, Curtiss, 
Burgess and Martin. By strange coincidence Wright and Martin joined hands and later 
Curtiss and Burgess came together (NACA: Report of the Sub-Committee on Extents, 
March 23, 1917:1). 

The small number of military purchases meant that commercial markets would have to absorb the 

majority of the industry's output. In that case, the $10,000 selling price the Wright Company used 

as the basis for its fee calculations would have put the airplane out of finandal reach of the average 

consumer. As of 1917, their was virtually no technical difference between commercial and military 

aircraft. Simply put, an airplane was an airplane. Consequently, selling them commercially would 

have driven down the price for military aircraft. It is unlikely that the State would have paid more 

than private citizens to obtain the same product. 

Responding to Moisant's concern over the cost of license fees, Orville Wright stated that, 

while aircraft builders sought licenses, "most of them want to be licensed free of charge. None of 

them has come to us properiy prepared to meet our requirements, which include not only the 

payment of royalties, but some guarantee of the builders fmancial responsibility" (New York 

Herald, March 31, 1914). Wright's allegation that perspective manufacturers lacked fiscal 

soundness, and sought to have the license fees waived, was sharply challenged by John E. Sloane. 

Sloane, an auto manufacturer and President of the Sloane Aeroplane Company, told the New York 

Herald that: 

A year ago I went to the Wrights and asked for a license to build aircraft They told 
me nothing could be done until the patent action was decided. I then made a formal written 
application, and in January of this year, before the decision upholding the Wright patent 
was handed down, 1 went to [)ayton, where I spent the day with Orville Wright discussing 
the matter. I also saw him several weeks latter in Mew York. The substance of his 
statements was that he had come to no decision as to royalty and did not know what to do 
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yet. I wrote to him on March 2 that I wanted to form a company with $100,000 to 
$300,000 capital paid up, and asked if the company would be licensed. I received no 
answer, and later sent a telegram reminding him of the letter and asking for a license with 
an agreement to pay a minimum of $25,000 a year. I received a telegram in reply stating 
that the conditions were not satisfactory. We are willing to acknowledge the Wright 
patents and are willing to pay royalty. We are also willing to put up bond for the payment 
of the royalty and we would like to know where we stand (The New York Herald. April I, 
1914). 

While Sloane and the rest of the industry's participants waited for the Wright Company to take 

decisive steps on the matter of licenses, the Curtiss Company chose two alternative courses of 

action. First, Curtiss attempted to discredit the Wright Brothers' accomplishment by proving that 

they had not been the first to successfully develop an air worthy flying machine. Second, Curtiss 

tried to build around the device and free his firms' dependency on the Wrights' technical 

achievement 

In April of 1914, Curtiss was paid $2,000 by the Smithsonian Institute to reconstruct 

Samuel P. Langley's aerodrome. The aerodrome was the airplane that failed to achieve flight in the 

weeks prior to the Wrights' success in 1903. Since the Federal Court of Appeals had determined 

that the Wright Brothers were pioneers in the field of mechanical flight, if the aerodrome could be 

made to fly it would seriously challenge the Wrights' pioneer status and the priority of their patent 

claims. In essence, both would be invalidated; thus removing the basis for the Wrights Company's 

lawsuit against Curtiss. Given that Langley had been the Smithsonian's most distinguished 

secretary, such an accomplishment would also enhance the organization's status and bolster its 

efforts to establish a Federally funded aeronautic research laboratory, and undertaking that began in 

1911 and met with considerable political opposition. But, if the Wright patents were to be 

invalidated, the aerodrome had to be made capable of flight without any modifications to plane's 

original structure. Suspicions that this could not be accomplished were aroused by the secrecy 

surrounding the reconstruction efforts. N^o one was permitted to view the aerodrome while it was 

being rebuilt or to photograph it up close once it had been finished. The reason was that the 

aircraft, as originally constructed, was incapable of flight In order to make the plane air worthy. 
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over thirty-five structural changes were surreptitiously made, some of which directly infringed on 

the Wrights' patent. These changes enabled the aerodrome to alight from the ground for brief 

moments in May and June of 1914 and to finally fly the following year in June of 1915 (McFarland 

19S3; Morris and Smith 19S3; Prendergast 1981). 

Despite the Wright Company's refutation, Curtiss and the Smithsonian maintained that the 

aerodrome had managed to fly in its original configuration. The latter even went so far as to 

display the aerodrome at the Institute, along with the acknowledgment that it was the first heavier 

than air machine capable of sustained flight. Although the incident involving the aerodrome did 

not produce the legal effect Curtiss intended his actions, and the Smithsonian's, illustrate how 

burdensome the private control of aviation's technical achievements had become for the infant 

industry. So costly and disruptive was that control that industry participants and state actors felt 

compelled to engage in an act of deceit to wrest it away. While the affair never made it before the 

court, the resurrected aerodrome raised industry doubts as to whether or not the Wrights were truly 

the first to solve the problem of flight. However, Curtiss' efforts to build around the Wrights' patent 

appeared both more promising and legitimate, [n a letter to the editor of Flight, Curtiss explained 

that 

...the basic element of the claim, as sustained, lies in the simultaneous operation of 
the ailerons and the rear rudder....This problem was solved before the original filing of the 
decision. Professor A.A. Merrill, more than two years ago, exposed the apparent weakness 
of the Wright pretensions to monopoly. A very successful German machine has long used 
a system of lateral balance which in no way appears to conflict with the sustained claims, 
and there are still other machines which seem not to infringe under the decision. I waited 
the flnal decisions of the courts before announcing any change, because I felt confident of 
ultimate success in the litigation, ...[W]e have been experimenting for years with an 
alternative system of control with which we will now equip all are Curtiss machines 
(Glenn H. Curtiss, in Right, The Wright Patents", May 22,1914:558). 

Curtiss' patent attorney had found a loophole in the court's ruling. According to the 

decision, any device that enabled an airplane to obtain lateral control by simultaneously changing 

the angle of incidence of both of its wings and adjusting its rear rudders infringed on the Wright 

patent Thus, according to the specific wording d the ruling, any method of control that did not 
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simultaneously perform the above functions would not legally violate the Federal Courts' decision. 

Using an interlocking mechanism of his own design, Curtiss devised a method for achieving lateral 

control that functioned by independently adjusting each wing's aileron and the rear rudder. 

Although, the new device did not violate the Federal Courts' ruling, however, it did infringe upon 

one of the claims of the Wright patent, albeit a claim not included in the original lawsuit against 

Curtiss and therefore never adjudicated by the courts. This lead to a new round of litigation and as 

a result the Wright Company suspended all efforts to negotiate licensing agreements with other 

manufacturers (McFarland 19S3; Morris and Smith 1953; Pendergast 1981). 

While one may marvel at Curtiss' tenacious behavior, one also has to wonder about the 

veracity of his assertion to the editor of Flight. If, as Curtiss claimed, there existed an alternative to 

the Wrights' technology in 1912 why had he continued with a lawsuit that brought his firm to the 

brink of finandal ruin? Certainly the rational thing to have done would have been to manufacture 

aircraft that employed the alternative technology. Furthermore, it seems inconceivable that Curtiss' 

attorneys, over the course of Ave years of litigation, had failed to uncover all the claims made in the 

Wright patent, and thus did not know that the original patent application covered control devices 

that operated either simultaneously or independently of the wings and rudders. Rather, it appears 

that Curtiss' efforts to build around the Wright patent were a deliberate attempt to re-open the 

patent dispute. Given that the effect of the Federal Courts' ruling on Curtiss' "immediate future 

appeared to be compulsory retirement and almost certain bankruptcy", he had nothing to lose by 

returning to the courts (Morris and Smith, 1953; 123). However, before the validity of Curtiss' 

interlocking device could be determined, external events encroached upon the industry that 

necessitated a final resolution to the patent dilemma. 

Subsequently, the inability of aviation firms to resolve their patent battle prevented the 

industry from moving forward. Developing the industry required that producers have access to the 

technical inputs needed to manufacture air worthy planes. Without those inputs, further advances 

in product design and performance were impossible. Precious resources were committed to legal 



76 

costs, rather than additional research and development. Unable to improve their product, 

establishing commercial markets for aircraft became exceedingly difficult and manufacturers found 

themselves wedded to government contracts for their survival. Thus, the experience of early 

aircraft manufacturers illustrates how in making a market competitive struggles over core technical 

inputs can stymie further product innovation. Avoiding such outcomes, requires firms to cooperate 

with one another to manage and resolve their collective action problems. 

External Solutions: The State's Role in Solving Problems of Economic Governance 

Unable to solve the patent battle privately, various producers looked for solutions outside 

the industry. In particular, they sought the state's help to impose a solution upon the patent owning 

firms whose behavior was preventing them from competing in the field of aircraft production. 

Through their legislative powers, states possess the ability to regulate economic activity. They can 

impose sanctions on economic behavior deemed monopolistic or in restraint of trade, or they can 

take more benign measure and offer incentives, like tax breaks, subsidies, or government contracts, 

to induce firms to resolve their disputes. That is, states are often powerful forces in helping firms 

overcome their economic governance problems. In part, this is because states have vested interests 

in their economies. Things like full employment, tax revenues, and political stability, for example, 

are often necessary for governments to be effective. Thus, ensuring that new industries 

successfully grow and develop is a matter of both economic and political importance. As such, 

states have an incentive to provide economic actors with opportunities, or at least the wherewithal, 

to succeed in their enterprises. Matters were no different for aviation. 

Opportunities for expanding the aviation industry and increasing its economic fortunes 

materialized in 1915 and 1916. The outbreak of World War 1 and the prospect of America's 

participation in the conflict lead Congress to expand the military's budget This enabled the armed 

services to increase their orders for aircraft Contracts for three hundred and sixty-six aircraft were 

issued to the fledgling industry, constituting the largest it had ever received. Unbeknownst to 
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manufacturers, the military anticipated ordering an additional 3,000 to 4,000 more aircraft by the 

end of the fiscal year 1918 (NACA: Special Meetings of the Executive Committee March 22 and 

29,1917). 

The Federal Court of Appeals ruling in favor of the Wright Company and the newly 

emergent manufacturing prospects engendered by the war drew the interests of various automobile 

magnates and other capitalists to the industry. Not surprisingly, their attention was drawn to the 

Wright Company as owner of the industry's controlling patent. An east coast syndicate of 

industrialists, financiers and bankers purchased the firm and its patents from Orville Wright 

Among the syndicates members were representatives of the Chase National Bank, the Guaranty 

Trust Company, and Liberty National Bank. The syndicate purchased the Simplex Auto Company, 

acquired a license to manufacture French aircraft engines and merged operations with Glenn L. 

Martin, a small airplane builder in California. And thus, the Wright-Martin Company was formed 

(Shrader 1953; Morris and Smith 1953; Rae 1968). 

During roughly the same period, Curtiss began reorganizing his company. In need of 

capital to expand his firm at Hammondsport, Curtiss entered into an agreement with John N. 

Willys, President of the Willys-Overland Automotive Company. In exchange for financing the 

expansion. Willys received a substantial minority interest in the firm while Curtiss retained a half 

interest in the company (Morris and Smith 1953). In addition, Curtiss merged his interests with the 

Burgess Company of Marblehead, Massachusetts. Burgess was a reputable manufacturer of racing 

yachts, an expertise that was most likely intended to aid Curtiss in the construction of his 

hydroaeroplanes and flying boats. The main purpose of the merger though, "was to create a larger 

organization capable of meeting the increased demand for aircraft generated by the war and partly 

to consolidate patents held by the two companies so as to strengthen their position in the patent 

controversy between Wright and Curtiss" (Rae 1968:4). 

While the Wright-Martin Company setup operations at the Simplex Auto Factory, two 

other groups of capitalists purchased the Wrights' manufacturing firm in Dayton. Ohio. One of the 
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groups came from Detroit and was lead by an engineer and executive from the Hudson Motor Car 

Company, Howard E. Coffin. Prior to rising through the ranks at Hudson, Coffin had worked with 

Oldsmobiie founder. Ransom E. Olds. Olds' claim to fame was that he had been the first 

manufacturer to achieve quantity production through the implementation of the assembly technique. 

The Detroit group's other prominent members were Henry M. Leland, Jesse G. Vincent, and Harold 

H. Emmons. Leland, like Coffin, worked for Olds and were responsible for standardizing the 

production of the firm's engines. From Olds, Leland went on to produce the Cadilac, equipping the 

vehicles with high performance engmes of his own design. Vincent was an executive with the 

Packard Auto Company in charge of its engineering division. He also played an active role in the 

firm's efforts to design aircraft engines and establish an airplane manufacturing division. Emmons, 

unlike the others, lacked engineering and managerial skills; earning his reputation as an industry 

lawyer (Smith 1942; Morris and Smith 1953). Together they sought to replicate the success they 

achieved producing automobiles by extending the logic of mass assembly to the aircraft industry. 

Mutual ties to General Motors, via Cadillac producer Leland, led to the Detroit group's 

affiliation with Edward A. Deeds, who headed the second group party to the Wright factory 

purchase. Like Leland, Deeds was a leading pioneer in the new technology of mass production. In 

1911, he and inventor Charies F. Kettering established the Dayton Engineering Laboratories 

Company (DELCO) which was eventually bought by General Motors subsidiary. United Motor 

Corporation in 1916. In addition to taking over the Wright factory at Dayton, the groups headed by 

Coffin and Deeds retained the consulting services of Orville Wright. They named their new 

manufacturing firm the "Dayton-Wright Company". However, it had no afilliation with Wright-

Martin and no claims to the Wright patent (Morris and Smith 1953). Like the Curtiss Company, the 

Dayton-Wright firm sought to capitalize on the manufacture of aircraft for the war. 

Other engineers and businessmen had similar ideas and they too began organizing aircraft 

manufacturing companies. In the east, Inglis M. Uppercu, a wealthy New York distributor of 

Packard automobiles, established the Aeromarine Plane and Motor Company. Additionally, the 
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Thomas-Morse Airplane Company was organized in Ithaca, New York. Looking to specialize in 

naval aircraft construction. Chance Vought formed the Lewis and Vought Airplane Company in 

Astoria, Long Island. East Greenwhich, Rhode Island became home to the Gailaudet Aircraft 

Company. This firm was founded by Edson F. Gailaudet; a young electrical engineering graduate 

from Johns Hopkins University. Gailaudet had dabbled with various experimental aircraft designs 

for three years before forming his own company. And, in the Pacific North-West, William Boeing 

established the Boeing Airplane Company. Boeing had made his fortune in the timber industry and 

was a successful maker of boat hulls. He hired two young graduate students from Washington 

University's engineering school to oversee the firm's technical work, neither of whom knew 

anything about the design and manufacture of airplanes (Smith 1965; Rae 1968). 

Despite the organization new aircraft producers, in point of fact, this sector of the industry 

was hardly developed when the demand for aircraft began increasing in 1915 and 1916. 

Inexperience with aircraft design and construction was a typical characteristic of the newly formed 

companies; many of which were essentially "small shops" whose products were wholly 

experimental (Mlngos 1930). However, those persons coming to the field from the ranks of the 

auto industry, believed that the mass production techniques and the process of standardized parts, 

both of which had served the automobile so well, could be easily implemented in aircraft 

construction, thus enabling the industry to achieve similar economies of scale. But, in order to 

manufacture aircraft, die firms needed to obtain licenses and pay royalties to the Wright-Martin and 

Curtiss companies for use of their various patents. However, the patent dispute between Curtiss 

and Wright had been revived by the former and the matter was being pursued by executives of the 

newly formed Wright-Martin Company (Smith 1965). 

As orders for aircraft were placed with the newly established manufacturing concerns. 

Wright-Martin demanded, by circular letter to the trade, the right to license all companies for 

airplane construction on the basis of its patents and threatened builders with lawsuits for 

infringement if they did not comply (NACA: Special Meeting of the Executive Committee; 
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September 27. 1917: 2-3). Recipients of the industry circular charged that the license fees were 

prohibitory from a business point of view and also injurious to the development of the aircraft 

industry in the United States. Letters from those who received notices aptly describe the situation 

as well as the manufacturers anger and frustrations. As one supplier to the industry wrote (The 

following letter excerpts are taken from Appendix C of the minutes, of NACA's Special Sub-

Committee Meeting on Patents held February 4, 1917). 

...the Wright Co. is basing their license upon minimum royalty from every outside 
aeroplane manufacturer amounting to $10,000.00 per year, payable in advance, and 
in addition to this, a 5% royalty upon gross amount of sales over and above the sale 
of $200,000 worth of aeroplanes. We also understand that the Curtiss Co. has 
demanded from aeroplane manufacturers a royalty amounting to from S to 10 percent of 
gross sales of any hydroaeroplanes or flying boats manufactured by outside companies. It 
seems to us that if the Wright -Martin Aircraft Corporation and the Curtiss Co. are 
protected in their claims of such royalty, that there is absolutely no chance for the outside 
manufacturer of aeroplanes to continue in business. Notwithstanding the fact that we are 
supplying the Wright-Martin Aircraft Corporation with our equipment, it would hurt our 
business to a great extent if outside aeroplane manufacturers were pressed by royalties 
upon patent claims to such an extent that they could not continue. It also occurs to us that 
patent claims may be instigated by other companies, and presents such a complex state of 
affairs that aeroplane manufacturers in general would not find it possible to continue with 
aeroplane manitfacturing...Unless it is possible for the aeroplane manufacturers to protect 
themselves in some way against such a mess of complex difficulties, I feel that it will result 
disastrously for the advancement of the aeroplane in this country (From the Atwood 
Aeronautics Company. January 17,1917). 

Commenting on the magnitude of the problem another manufacturer singled out the effects of the 

Wright Company's actions declaring that: 

the unsettled status of the Wright-Martin Corporation in this matter...will have a serious 
effect on the aeroplane industry, crushing out many worthy experimenters, stifling the 
development of new and valuable inventions, and precipitating a controversy between the 
big aeroplane corporations (Wright & Curtiss), which may make it impossible to get 
financial support for any aeroplane enterprise. Apparently in response to the announcement 
by the Wright-Meutin Corporation the Curtiss Company has announced that they will bring 
e^y action against all who make hydroaeroplanes in infringement of the Curtiss patents, 
and there seems to be the possibility of a great row between the Wright and Curtiss factions 
in which all but these two great corporations may be put (From the Gallaudet Aeroplane 
Company, December 23,1916). 

While representatives of the Gallaudet Company felt that the industry's state of affairs, "may make 

it impossible to get financial support for any aeroplane enterprise", others were more certain in their 

assessment Thus, one manufacturer stated that: 
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The Wright patent has been and is. in our opinion, a serious menace to the 
development and growth of the industry. No manufacturer, with the possible 
exception of the Curtiss Company could go forward under the agreement proposed 
There is a score of young men and inventors throughout New England who are 
studying aeronautics but have been unable to secure the necessary capital owing to 
the menace of the Wright patents...(From the Sturtevant Aeroplane and Motor 
Company, December 27, 1916). 

Even those who had financial baclcing were stymied in their efforts to reach an agreement with the 

Wright Corporation that would have permitted them to build aircraft. As one auto manufacturer 

reported on his experience 

Some several months ago, when I heard of the patent fortifications which the Wright 
Company was seeking to build around the aeroplane industry in their control, I called at 
their office, because some of us (manufacturers) were discussing the advisability of starting 
a real aeroplane-manufacturing institution here. I found from discussing the matter with 
their representatives that they had very large ideas for royalties-so large that I considered 
any kind of proposition that they were likely to make as prohibitive, because it would give 
any outside manufacturer such a handicap that it would impossible to overcome it in 
competition with a company which had no such handicap. The substance of my 
conversation with Orville Wright at that time was that the Wright Company felt that no one 
could fly without paying them royalty, and that they were not interested in going into the 
manufacturing end-only to sit b^k and collect royalty—and the royalty idea he had was 
exceedingly exalted. So, my best efforts at that time to establish an aeroplane department in 
connection with the Packard Motor Car Company were frustrated by the Wright patents, as 
they were frustrated, as I have mentioned above, in this letter, by the Wright Company... 
There is no doubt whatever but that this consolidated patent situation has had a very 
deterring influence on the development of aeroplanes in the United States, which 1 regard 
as very unfortunate (From the Packard Motor Car Company. December 29.1916). 

Another manufacturer went as far as recommending outright government intervention in the matter 

stating 

...that the policy of capitalizing the Wright patent by such a syndicate is one which 
should be opposed by the United States Army and Navy, and in fact by any branch 
of the Government interested in aeronautics, as it merely means that the Government is 
obliged to pay an additional 5% in the final analysis. We believe that a far better 
arrangement could be arrived at by the Government taking over the patents if such a thing 
were possible. We have felt from the beginning that the majority of credit is due to the 
Wright brothers, but we do not believe that the New York Corporation, by virtue of their 
capitalization and strength should bleed the Ciovemment and retard the development of 
aviation by wielding a cudgel over manufacturers...(From the Burgess Aircraft Company. 
December 26,1916). 

Taken collectively, the accounts given by industry participants indicate that there was a 

lack of "goodwill" and "trust" among manufacturers which could have provided the basis for a 
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cooperative resolution to the patent dilemma. Matters were only made worse when the speculation 

that the Curtiss Company would follow Wright-Martin with similar demands for license and royalty 

fees proved conect. Two patents in particular owned by Curtiss were essential to the design and 

construction of certain types of aircraft that the U.S. Navy sought to procure. These were the 

patents for the design and construction of hydroaeroplanes and flying boats. Both of these aircraft 

possessed the capability of landing and taking off on water. Those who bid on Naval airplane 

contracts, like the Gallaudet Airplane Company of Norwich Connecticut, received notification 

which stated that 

We beg to call your attention to our controlling hydroaeroplane patent No. 1,203.505 and 
our flying boat patent No. 1,142,754 granted to Glenn H. Curtiss. The first patent applies 
to hydroaeroplanes generally, both single and twin engine constructions. The second 
patent applies to flying boats generally and additionally to hydroaeroplanes having the 
flying boat type or boat bottom. We are informed Uiat you are building or have plans for 
machines falling within the scope of one or the other of these patents. On this account we 
have thought that you should know it is our intention to take action under these patents in a 
short time. You are doubtless aware that we have pending a number of applications 
covering various essential features of commercial hydroaeroplanes and flying boat 
construction and which we expect to issue in a few months (J.P. Tarbox, Patent Attorney 
for the Curtiss Aeroplane & Motor Corp., December 13, 1916). 

And it must have been with some satisfaction that the Curtiss Company sent the following notice to 

its rival; the Wright-Martin Corporation. 

Y ou have probably been informed through the publication which has occurred in the 
newspapers and magazines of the issuance of this corporation on Oct. 31. 1916 of an 
additional patent on Hydroaeroplanes No. 1,203,550, granted to Glenn H. Curtiss. While 
the Flying Boat patent which issued in June of last year, of which you already aware, 
covers chiefly flying boats and hydroaeroplanes having pontoons or flying brat form, this 
recentiy issued patent covers hydroaeroplanes generally both of the single and twin float 
types. We thought that you would like to know that we intend to take legal action on these 
patents. (J.P. Tarbox Patent Attorney for the Curtiss Company, December 5,1916 ). 

Other notices of infringement sent by Curtiss to the Benoist, Sturtevant, and Thomas-Morse 

Aeroplane Companies dispensed with the pleasantries and got straight to the point simply stating. 

The seaplanes and flying boats which you are manufacturing constitute an infringement of our 

Flying Boat Patent No. 1,142,754, granted June 8th, 1915, to Glenn H. Curtiss. (J.P. Tarbox, Patent 

Attorney for the Curtiss Company September 22,1916) 
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The license and royalty fees demanded by Curtiss and Wright-Martin placed a large 

flnancial burden on the new aircraft producers. Some firms refused to accept additional orders, 

while other increased their bids on military contracts from $1,600 to $1,900 per aircraft (NACA: 

Report of the Sub-Committee on Patents; March 23, 1917; Special Meetings of the Executive 

Committee March 22 and 29, 1917). Further, the unresolved status of Curtiss and Wright-Martin's 

patent dispute, created an atmosphere of uncertainty within the industry. New manufacturers were 

faced with the threat of additional patent litigation and the prospects of having to fold their 

operations. As industry member Howard Mingos has commented on the patent situation: 

...half of the issued patents were of no legitimate value while the other half were so 
basic that without them an airplane could not be builL Each patent had the potential 
to cause a lawsuit. When a builder produces a flying machine he invariably was 
threatened with court action for the infringement of an airplane patent He might even pay 
royalties to one or two patent owners and still be confronted with claims from several 
others (Mingos 1930:6). 

What began as a dispute over the infringement of one patent had escalated to an all-out patent war. 

Following the lead of the Wrights, Curtiss had filed patent applications for every aeronautic device 

and design that he developed beginning in 1912. By September 1917, the number of patents held 

by his company totaled 207. They covered, among other things: catapults for launching aircraft; 

exhaust heaters for air inlets; two types of landing gear; folding wing designs for naval aircraft; 

three designs for flying boat hulls; two flying boat designs; the hydroaeroplane; the aileron and a 

control system for its operation; pontoon landing systems; stabilizing wing pontoons; universal 

wing post sockets; hydroaeroplane wing designs; and a system that automatically operated the rear 

rudders of an airplane. Of Curtiss' patents, seven were deemed controlling. That is they had a 

direct bearing on the construction of the airplane. In contrast, the Wright-Martin Company held a 

total of six patents, only one of which, the 1906 patent for the wing-warping device, was 

controlling. As of late 1917, no other U.S. manufacturer held any aircraft patents. (NACA; Minutes 

of Special Meeting of Executive Committee; September 27th and 29th, 1917). Consequently, the 

uncertainty created by the patent situation deterred "expansion in the productive capacity needed to 
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meet the prospective demands for airplanes" (W.F. Durand, NACA acting Chairman to Fred W. 

Baker, President of the Aeronautical Society of America; August 17, 1917: 2). Simply stated, 

producers were unwilling to make additional financial investments in their firms until the patent 

matter was brought to a conclusion (NACA: Special Meetings of the Executive Committee March 

22 and 29. 1917). 

Thus, while the increased demand for aircraft provided a market incentive for new 

manufacturers to enter the field of aircraft construction, it also provided an opportunity for the 

industry's dominant patent owners, Curtiss and Wright-Martin, to act opportunistically and exploit 

their control over aviation's core patented technology. Both firms acted in their own rational 

economic self-interest by attempting to dominate aircraft production and secure the largest financial 

remuneration possible for the use of their patents. As owners of the industry's basic technology, 

neither firm had to absorb the costs associated with using them. In addition, neither faced the same 

cost of capitalization necessary for expanding their productive capacity. Wright-Martin, through its 

ownership of the basic Wright patent, had secured $9,000,000 in capital which enabled it to expand 

its operations. Similariy. the Curtiss Company's merger with Burgess and the finances obtained 

from John Willys enabled the firm to expand its production facilities. Thus, both of the industry's 

dominant patent owning firms were well established and capable of taking on additional aircraft 

contracts; despite the patent dispute between the two firms. 

Small producers and new firms drawn to the field by the prospect of securing military 

contracts were at a competitive disadvantage, however. Most lacked the capital to invest in the 

expansion of their facilities, while others were unwilling to make those investments in light of the 

industry's uncertain state of affairs. Through their ownership of core aviation patents. Wright-

Martin and Curtiss were in a position to limit their competition and monopolize aircraft production. 

Such behavior would permit them to gamer the lion's share of aircraft orders and enable them to 

dominate the aircraft manufacturing field. Since both firms stood to benefit, financially and 

otherwise, from the current situation it was not in their immediate interest to cooperate with the 
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new firms in resolving the patent dilemma. That is, their immediate economic interests ran counter 

to the collective interests of the industry. Specifically, having aviation's patents opened up to all 

producers to ensure the industry's expansion, and foster the quantity production of aircraft free from 

the threat of litigation, came at the immediate "expense" of Curtiss and Wright-Martin. Thus, any 

resolution of the patent dilemma had to provide some "incentive" to these Arms for subordinating 

their immediate economic self-interests to the larger collective interest of developing the industry's 

manufacturing sector. Manufacturers inability to resolve the patent dispute within the industry, 

necessitated the involvement of State institutional actors to force Curtiss and Wright-Martin into a 

cooperative settlement. 

Summary 

In this chapter, 1 have shown how the development of the U.S. aviation industry was 

undermined by individual inventors' efforts to monopolize the basic technical inputs needed for the 

production and commercial operation of aircraft. I argued that inventors who controlled the inputs, 

through their ownership of various aeronautic patents, retarded aviation's development by initially 

refusing to "share" their discovery with other industry actors and then by demanding excessive 

monetary compensadon for the right to use the patents. Specifically, as market opportunities for 

aerial exhibitions developed and demand for aircraft increased, thus producing the potential for 

large profits, patent owners sought to exploit the situation by securing the greatest license and 

royalty fees possible. Such behavior. I maintain, was economically rational from the standpoint of 

individual patent owners. Their actions were an attempt to financially profit from the contributions 

they had made to aviation. 

Industry participants from whom the fees were demanded, however, regarded the patent 

owner's behavior as an attempt to dominate the industry and monopolize aircraft production. 

Subsequently, the actions of the patent owners fostered a "collective irrattonality" among producers 

which generated poor performance consequences for the nascent industry. Specifically, it lead to 
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protracted litigation, icept new manufacturing concerns from joining the field, retarded further 

advances in the development of the airplane and prevented producers from taking advantage of 

market opportunities generated by the war in Europe. Consequently, I argue, that firms' reliance 

upon a system of private governance, lead to the industry's overall poor performance and acted as a 

drag upon aviation's growth and development. Industry actors were unable to resolve the problem 

on their own, I maintain, because it was not in the interest of individual patent owners to make the 

acquisition of their patented technology less costly for their rivals. 

In order for the growth and development of aviation to proceed, the industry's collective 

action problem had to be resolved. Such a resolution required the use and creation of public and 

private institutions. In particular, the involvement of state actors was necessary for defining a 

viable set of solutions and providing incentives to bring aircraft manufacturers to the "collective 

bargaining table". Using its authority and resources, the state forced industry members to resolve 

their internal dispute by "pooling" aviation's basic technical inputs, and administering their use 

through a manufacturers' association. The actions of the state in helping to resolve the dispute, and 

the process of building the institution to govern the industry's patents, are documented in the 

following chapter. 
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CHAPTER THREE; 

INSTITUTIONAL SOLUTIONS TO THE PATENT DILEMMA 

Introduction 

As of 1916, aircraft manufacturers' failure to resolve the patent dispute on their own 

threatened to prevent the nascent industry from capitalizing on the increased demand for aircraft 

generated by the war in Europe. The war, however, also brought new political realities to the 

industry. America's commitment to its allies, and its own government's efforts to procure aircraft, 

meant that the state could not permit the patent dispute to continue. Thus, state actors forced 

manufacturers into a settlement that entailed the use and creation of cooperative institutions. The 

threat of having their patents appropriated, induced aircraft producers to reconcile their individual 

and immediate economic interests with more collective and long-term ones. Using a combination 

of carrots and sticks, the state both proffered and sanctioned a cooperative solution that called for 

the "pooling" of aviation patents and the formation of an industry association to govern aviation's 

basic technical inputs. Subsequently, by removing these inputs from the control of individual 

manufacturers, matters of technology sharing and appropriation were resolved and the development 

of the aircraft manufacturing sector was able to proceed. 

This chapter is divided into six sections in which I document the resolution of aviation's 

collective action dilemma. In the first section, I briefly describe the industry's changing economic 

environment and maintain that accompanying political realities forced the state to involve itself in 

the aircraft manufacturers' patent dispute. I then proceed to explain the solutions proffered by the 

state, showing those involved "borrowing a page" from another industry in settling on a cooperative 

agreement that pooled aviation's basic technical inputs. The third section describes the process by 

which state actors and industry participants went about designing and implementing an institutional 

arrangement broad enough in its scope to prevent potential future disputes. Issues of external 

legitimacy are presented in the fourth section. Here I document opposition to the implemented 
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solution, which culminated in the involvement of the U.S. Attorney General. His ruling on the 

affair essentially legitimated the industry's agreement and the association that was created to 

oversee its administration. The Attorney General's ruling serves to illustrate that institutional actors 

face not only internal constraints to collective action, but external ones as well. In the remaining 

two sections I review the performances consequences the cooperative agreement had on the 

industry and conclude with a summary and discussion. 

Changes in the Industry's Environment: Emerging Political Realities 

When World War I broke out in Europe on June 28, 1914, it produced a new market 

opportunity for the aircraft industry, one that manufacturers were eager to exploit. Within the first 

year of the war, the airplane had proven a valuable tactical asset to Europe's armies. As the war 

began to take its toll on the production of foreign aircraft. European countries turned to U.S. 

manufacturers. In particular. Great Britain provided capital to the Curtiss Company to expand its 

production facilities in order to produce airplanes of British design for England and Ireland's 

military (Curtiss Corporation, 1917). Likewise, France had engaged the services of Wright-Martin. 

The firm was granted a license to manufacture the Hispano-Suiza engine which was being used in 

France's military aircraft (NACA July 10, 1917). These events boosted the fledgling industry 

which, at the time, was woefully underdeveloped and mired in its patent dispute. The industry 

consisted of sixteen small businesses employing an average of ten workers (Bilstein 1984). Many 

were new experimental firms possessing little capital and limited production facilities. Some 

produced aeronautical equipment and airplane engines. Others experimented with new aircraft 

designs and a few actually built airplanes. Though, by all accounts, the Wright and Curtiss 

companies dominated what littie aircraft production took place (Morris and Smith 19S3). 

Exactly how much aircraft production occurred has been difficult to determine. As one 

historian who has chronicled aviation's development, has claimed, "It would be impossible to give 

the total number of planes produced after the Wrights first flew at Kitty Hawk; in addition to the 
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few planes made by established manufacturers, hundreds of backyard builders were busy during the 

prewar years" (Bilstetn 1984:34). Another industry scholar has reported that. There was hardly an 

American aircraft industry to speak of before World War I". "Even as late as 1914, records indicate 

that only 49 aircraft were produced that year" (Simonson 1968: 23). Domestic military delivery 

orders provide a more detailed account and were the first reliable records kept of aircraft 

production. Between 1908 and 1916, the U.S. military received a total of fifty-four aircraft all of 

which were produced by Curtiss and Wright-Martin. (NACA March 23, 1917). Records for 

commercial and civilian aircraft production, first kept in 1912, show that between that time and 

1917 not one airplane was manufactured for the U.S. market, while roughly more than eighty had 

been sold as exports by the start of World War I (Bilstein 1984). 

Consequently, World War I provided an opportunity to boost the nascent industry's 

financial fortunes. It also changed the context of the industry's economic environment. That is, it 

began to turn the industry's focus away from the exhibition sector, and the development of other 

commercial markets, and focused it solely on the production of planes suited for military purposes. 

Although the United States was officially a neutral nation, by 1915 it was slowly moving towards 

participation in the European conflict Army and Naval officers were dispatched to England and 

France to observed their aerial research and production facilities. Before long, America's armed 

services recognized the importance of the airplane as an instrument of warfare. In 1916, Congress 

increased the military budget and funds were allotted for the purchase of additional aircraft. 

Subsequentiy, the military placed orders for 366 airplanes. These orders were, "...divided up 

among nine factories which represent[ed] the entire producing capacity of the country". By March 

of 1917, however, "only sixty-four had been delivered" (NACA March 22,1917: 1). Both Wright-

Martin and Curtiss issued aircraft manufacturers with demands for license and royalty fees and 

threatened legal action for none compliance. Recipients of the demands deemed the terms 

financially prohibitive and production ground to a halt (NACA February 4,1917). Despite the fact 

that there was a $64,000,000 allotment for the purchase of military aircraft, the nation's armed 



90 

services had but a handful of airplanes when the country entered the war tin April 1917 (Smith 

1965). 

The political tealities of World War I meant that the state had a vested interest in seeing the 

aircraft industry's collective action problem resolved. America's commitments to its allies and its 

military's immediate aerial needs meant that the state could not allow manufacturers to "hoard" 

aviation's basic technologies from the rest of the industry or charge exorbitant fees for its use. 

Thus, events external to aviation began to shape industry action. As December 1916 drew to a 

close, the patent dispute disrupted the military's procurement efforts. Uncertainty over how to best 

resolve the matter lead the Secretary of the Navy, Josephus Daniels, to call upon the National 

Advisory Committee for Aeronautics (NACA) to intercede and help the industry effect a solution. 

In Daniels' words to NACA's Executive Committee Chairman: 

Various combinations are threatening all other airplane and seaplane companies with suits 
for infringement of patents. The result is the demoralization of the entire trade. It is 
difficult to get orders filled because some companies will not expend anymore money on 
their plants for fear that suits brought against them will force them out of business. To 
prevent themselves, in case they are forced to pay large license fees, the companies have 
greatly increased the sale prices of their products. It is thought that NACA might be able 
in some way to render assistance to the Navy by undertaking the study of this question and 
suggesting some line of action to be taken (cited in Mingos 1930; 26-27). 

Daniel's' request provided a golden opportunity for NACA to legitimate its role as an advisory 

board in matters pertaining to aviation. Although its efforts to establish a national aeronautic 

research laboratory had not succeeded, the agency now had a chance to help organize the industry's 

manufacturing sector and harness its productive capacity for the war effort and the years beyond. 

Although the board's members lacked the authority to make aviation policies, and were only 

empowered to act in an advisory capacity, the fact that they were appointed by the President and 

came from the ranks of academia, industry and the armed services meant that their 

recommendations and proposal carried considerable weight ( Roland 1985). 

Joining NACA in its efforts was the Aircraft Production Board which had been organized 

under the Secretary of War, Newton D. Baker. The board was established to oversee the military's 
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aircraft pnx;urement program and Howard E. Coffin, executive vice president of tlie Hudson Motor 

Car Company and member of the syndicate that formed the Dayton-Wright Aircraft Company, was 

made its chairman (Morris and Smith 1953). Coffin was to play a pivotal role in the search for a 

solution to the patent dilemma. As chairman of the Aircraft Production Board and a member of the 

syndicate directing the Dayton-Wright, he had a vested interest in helping airplane producers secure 

access to the industry's basic patent Further, Coffin was intimately aware of the negative impact 

that the private appropriation of aviation's basic technology was having on the industry. Earlier in. 

he had been instrumental in helping the newly emergent aircraft producers form a trade 

organization - the Aircraft Manufacturers Association (AMA) - to promote cooperation and bring 

an end to the patent dispute (Aviation; August 1,1917). However, the association had not achieved 

success in ti^iis matter because, in the words of one industry official, Howard Mingos, many of the 

manufacturing leaders, "were not on speaking terms with one another." 'They could not forget old 

rivalries and jealousies; even though the possibility of a vast increase in business promised to place 

them in the same class as big business" (Mingos 1930: 27). Neither Wright-Martin nor the Curtiss 

companies had joined the association. As the two firms who controlled the industry's basic patents, 

their participation in the association was necessary if any privately-initiated cooperative effort to 

end the dispute was to succeed and permit the quantity production of aircraft. Consequently, what 

the AMA really represented was an alliance of non patent owning firms organized primarily in 

opposition to the industry's two technology hoarding concerns. Not surprisingly. Coffin advocated 

opening up the Wright patent to all producers of aircraft Expressing his position to NACA's 

executive committee. Coffin said: 

I am thoroughly of the opinion that we should take such steps as will open the Wright 
patent freely to all manufacturers. It may be wise to use this patent as a rallying point for 
the industry, but no financial penalty of consequence should be exacted from individual 
manufacturers. It is only through some such arrangement as will permit the free extension 
of the commercial possibilities of aircraft through civilian channels that we may hope to 
build up a proper volume of business over a period of years. In short, 1 believe that we can 
and must arrange for the purchase of this patent on the part of the Government, at a 
reasonable figure, before we can hope to develop the quantity manufacture of aircraft (cited 
in NACA February 4, 1917: 2-3). 
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Coffin's suggestion that the state purchase the Wright patent was but one of the options that NACA 

would consider in the following months. 

Proposed Patent Solutions: Purchase, Condemn, or Pool? 

On February 1,1917 NACA's executive committee convened to discuss appropriate actions 

for resolving the patent dispute. At the time, the committee was unaware that the Curtiss Company 

bad applied for and held various aviation patents that were equal in magnitude to those controlled 

by Wright-Martin. All attention thus focused on the actions of the latter firm and, as per Coffin's 

prior suggestion, NACA's members decided to recommend that the Government acquire the basic 

Wright patent. Charles D. Walcott, the committee's chairman, was instructed to draft a legislative 

proposal for President Wilson's approval calling for the appropriation of $1,000,000 to enable the 

Secretary of War to secure the patent either through purchase, condemnation or donation. In the 

interim. Coffin suggested that a subcommittee be appointed to interview the directors and counsel 

for the Wright-Martin Corporation in order to solicit their views on the matter and to see if a 

cooperative arrangement might not first be achieved. The committee consented and it was agreed 

that Walcott's letter to the President would be withheld until after the meeting with Wright-Martin's 

representatives (NACA February 1,1917). 

Two days latter, select members of NACA's executive committee and chairman of the 

Aircraft Production Board, Coffin, held a confidential meeting with the President of Wright-

Martin, E.F. Hagar, and the firm's legal counsel, Frederick P. Fish. Walcott, chairman of NACA's 

executive committee, informed Hagar and Hsh that the purpose of the meeting was to hear the 

company's position "in relation to the Wright patent, and if possible, reach some understanding that 

would encourage development in the industry", before the committee submitted its 

recommendations to the President (NACA February 3, 1917: 1). Hagar and Fish were further 

informed that it was NACA's position "without personal reference to anyone, that the attitude of the 

owners of the Wright patent in the past served to operate as a drag in the development of the 
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industry" but that they "desired to clear up the situation in a way perfectly fair to all concerned" 

(NACA February 3,1917:2). 

Hagar and Fish explained that Orvilie Wright was paid, "a little more than $1,000,000 in 

cash for his patent, and that this patent was used as the basis for interesting capital in the company 

on the belief that it was basic and fundamental" (NACA February 3, 1917: 2). At the present time, 

Hagar informed the committee, the Wright-Martin Corporation was capitalized at $9,000,000. He 

went on to explain that the primary goal (rf* the corporation was to develop and manufacture aircraft 

engines and that they "had not engaged in constructing or selling aircraft because they did not care 

to do so until they had developed a superior engine" (NACA February 3, 1917: 2). Hagar 

confirmed that the corporation was demanding from manufacturers a $10,000 yearly license fee and 

5% royalty on their gross sales; explaining that they believed this amount was "equitable" and that: 

any manufacturer who could not afford to pay it. is not in a position to help in the 
development of the industry along scientific lines; in other words, a manufacturer with a 
limited amount of capital invested in his business can not possibly make airplanes 
successfully in the present advancing state of the arL..(NACA February 3,1917:2). 

Executive committee members pointed out that the government, through proper court procedure. 

had the authority to limit royalties it paid to a reasonable amount. And, since the government 

would provide the bulk of the industry's business in the immediate future, Wright-Martin would not 

have the opportunity to obtain royalties sufficient enough to make ownership of the patent 

profitable. Since the remaining life of the patent was six years, the committee told Hagar and Fish 

that, from a financial point of view, they would be better off getting money out of the patent 

through its sale to the government (NACA February 3, 1917: 2). Hagar informed the committee 

that "considering what the company would be worth without the ownership of the Wright patent, 

they would be willing to sell it to the government for $2,000,(KX) provided they retain the right to 

manufacture under it without paying royalty" (NACA February 3.1917:3). 

A counter proposal was made by Howard E. Coffin. He suggested that the government pay 

$1,000,0(X) to Wright-Martin for the use of the patent, and retain an option to acquire it outright at 
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anytime during the remainder of the patent's life for an additional $1,000,000. The patent would be 

opened up to all aircraft manufacturers through a cross-licensing agreement administered by an 

organization patterned after that of the National Automobile Chamber of Commerce (NACA 

February 3, 1917: 4). Such an agreement had been successfully implemented in the auto industry 

to resolve a similar dispute over patents owned by the Hudson and Selden Motor Car Companies. 

(Mingos 1930; Morris and Smith 1953). More than likely. Coffin's knowledge of the auto 

industry's cross-licensing agreement stemmed from the fact that he was executive vice president of 

the former company (Smith 1943). Regardless, Coffin further proposed that aircraft manufacturers 

pay a 2% royalty on their gross financial volume of business to meet the costs of running the 

organization. All excess royalty would be repaid to the members of the aircraft manufacturers 

organization at the end of each year in the form of dividends. Both this proposal, as well as that of 

Government purchase, met with the tentative approval of Hagar and Rsh and the meeting ended 

with the Executive Committee assurances that they would formulate a report of the events and 

transmit it to the President (NACA February 3,1917:4). 

NACA's executive committee reconvened on February 4. 1917. After discussing the 

substance of the meeting held the previous day with Wright-Martin's representatives, the committee 

unanimously decided to recommend to the President that the government take steps to acquire the 

Wright patent Walcott drafted a letter to President Wilson explaining the retarding effects of the 

patent dispute on the aircraft industry's manufacturing sector. In the letter, Walcott informed the 

President that: 

At the present time the cost of aircraft appears to be excessive, partly because of the 
feeu* on the part of the constructors of patent royalties and expensive patent litigation, 
partly on account al the existing factory system, and partly because (he limited number of 
constructors, owing to the present uncertain condition of the industry, desire a large profit 
These conditions operate to deter and prevent the investment of capital in the industry... 
(cited in NACA February 4,1917:3). 

Subsequently, the committee recommend that a legislative amendment be attached to the pending 

Naval Appropriation Bill for the upcoming fiscal year. The proposed amendment read as follows: 
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To enable the Secretary of War to secure by purchase, condemnation, donation or 
otherwise such basic patent or patents as may consider necessary to the manufacture 
and development of aircraft in the United States...for Government and civil purposes. 
under such regulations as the Secretary of War may prescribe, $1,000,000. PROVIDED, 
[emphasis original] that such arrangements may be made in relation to the control of any 
basic patent connected with the manufacture and development of aiicraft..as in the 
judgment of the Secretary of War, the Secretary of the Navy, and the Executive Committee 
of the National Advisory Committee for Aeronautics will be of the greatest advantage to 
the Government andto the development of the industry (Walcott February 4.1917:4). 

This last provision - or otherwise - would give NACA considerable latitude in its efforts to effect a 

settlement. Presumably, this provision would cover Coffin's proposed cross-licensing agreement 

A copy of the proposal was forwarded to the Secretaries of War and Navy for their endorsement. 

Both Secretaries concurred with NACA and their joint recommendation was sent to E^sident 

Wilson. With the President's acceptance, the recommendation went to the House Committee on 

Naval Affairs for final passage. However, no mention was made of the suggestion to cross-license 

the Wright-Martin patents. Given that this proposal had found favor with the firm's president and 

legal counsel, it seems strange that it was not forwarded to President Wilson for his consideration. 

Despite the omission, by recommending that Congress appropriate funds to deal with the 

patent dilemma and grant NACA the authority to effect a solution, the advisory committee had 

maneuvered to give itself leverage over the industry's patent owners in any proceeding negotiations 

(Roland 1985). NACA officials would be able to use the million dollars and the provision for 

condemning aviation patents as an incentive to induce producers to cooperate. The recommended 

legislation made it clear that if the industry's participants could not work out a solution that met 

with the satisfaction of the state, NACA would have the authority to take matters into its own 

hands. The most revealing aspect of the proposal was the provision granting NACA, and the 

Secretaries of War and Navy, discretion to determine and deal with only those patents they deemed 

important to the state's procurement efforts and the immediate development of the industry. This 

stipulation gave considerable power to state actors to shape the parameters of the negotiations 

between themselves and airplane producing companies. Aviation patents not deemed essential to 
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the immediate production of aircraft could be disregarded and excluded from the scope of any 

proposed solution. 

While waiting for Congress to act on its recommendation, NACA formed a patent sub

committee to investigate the matter further and workout the specifics of any agreement that would 

govern the Wright-Martin patent, should the funds be made available for its acquisition. Although 

NACA's letter to the President had made reference to "basic patents", the original Wright patent 

was the only one specifically singled out by the advisory committee. NACA had acted before it 

fully understood the magnitude of the patent dilemma. In the weeks following its formation, the 

patent sub-committee discovered that the Curtiss Company was pressing patent claims of its own 

(NACA March 12, 1917). But by that time, NACA's executive committee had made its 

recommendation to the President. NACA's haste was most likely the result of the fact that, 

although the United States had not entered WWI, the prospects of such an event were becoming 

more apparent. Thus, the likelihood of U.S. participation in the conflict added a sense of urgency 

to resolving the dispute. If the country entered the war it would have to increase the size of its 

military air service. This meant that both the army and navy would need to procure significant 

numbers of aircraft. Consequently, it was in the state's immediate interest to remove any 

impediments to that process. 

On March 2, 1917, NACA's recommendation to President Wilson passed in its entirety as a 

legislative amendment to the Naval Appropriation Bill for 1918 (NACA May 17, 1918). This 

meant that the advisory committee, in conjunction with the Secretaries of War and Navy, had the 

authority to take any one of the following three courses of action to resolve the industry's patent 

dilemma. They could condemn the patents, they could choose to purchase them or, according to 

the provisions of the Naval Bill, they could pursue any alternative agreement they deemed 

appropriate. Ten days after the Naval Bill's passage, the patent sub-committee ascertained that 

Wright-Martin and Curtiss were the only two firms holding patents shown to be of value in the 

construction of aircraft "While there were other pending aviation patents however, none had been 
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adjudicated by the courts as to their validity or been put into successful development and 

manufacture" (NACA March 12, 1917; 7). Essentially, this meant that any solution chosen by 

NACA would have the greatest impact on the Curtiss and Wright-Martin firms. 

Subsequently, repiesentatives of both firms were summoned to Washington D.C. on March 

22, 1917, for a meeting with NACA's executive committee. Also in attendance were various 

officers and members of the Aircraft Manufacturers Association. Presiding over the meeting was 

NACA chairman Charles D. Walcott who reviewed the advisory committee's fmdings regarding the 

industry's state of affairs. According to the committee's chairman, the industry's inability to meet 

the current demand was an: 

...example of the fact that though millions may be available for a specific purpose in 
time of great need, no amount of money will buy time. Even the most generous 
appropriations do not open up the years that have passed and enable us to carefully 
lay the foundations of a great industry—through the education of aeronautic engineers, 
manufacturers, teachers and a wide variety of personnel (NACA March 22, 1917; 3). 

The implication of Walcott's lament was that the preceding twelve years had been squandered. 

Little development took place in the industry, in part, because of the ongoing dispute between 

Wright and Curtiss over the control of aviation's core technical achievements. To rectify the 

industry's current condition and encourage the expansion of manufacturers' productive capacities, it 

was imperative that the patent dispute be brought to a settlement. Towards this end. Walcott 

informed the manufacturers of the $1,000,000 Congressional appropriation for the purpose of 

acquiring by purchase, condemnation or donation any basic patent essential to the industry's 

development However, the manufacturers were assured by Walcott that presently it was not 

NACA's intention to recommend purchasing or condemning any patent for the committee believed 

that: 

such action would be construed as indicating an unreasonable attitude of mind on the part 
of the owners of the patents condemned or purchased, besides perhaps serving to 
discourage invention, if the settlement was made on too low a basis or to encourage all 
sorts of claims upon the industry and the Government if such setdement was made on too 
high a basis. The committee is therefore working diligently upon the proposition of 
arranging an adjustment out of the courts whereby just recognition will be made to the 
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owners of the more important or basic patents in the form of reasonable royalties to be paid 
by the purchasers of planes for military or civil use (NACA March 22, 1917: 5). 

Walcott also conveyed this position to the Secretary of War explaining that NACA viewed 

"condemning a patent as a matter of last resort in the event that a settlement could not be secured on 

a reasonable basis" between the concerned parties (NACA March 22, 1917; 1 ). The Chairman 

emphasized that NACA was "particularly anxious to encourage invention along aeronautical lines 

instead of discouraging it" and that it was their intent to reach an agreement "that would be a fair 

recognition of the manufacturers patent rights and one that would at the same time cement together 

and strengthen the industry" (NACA March 22. 1917: 2). The course of action NACA decided to 

pursue was the cross-licensing agreement Initially proposed to Wright-Martin by the chairman of 

the Aircraft Production Board; Howard E. CofRn. 

Following Walcott's opening remarks, the floor was turned over to Coffin and another 

representative of the Aircraft Production Board; Sidney Weddon. Waldon was a noted engineer 

who, like Coffin, had ties to the Detroit automotive industry (Roland 196S). Both men explained to 

the manufacturers the advantages of pooling their patents and laid out the proposal for effecting a 

cross-licensing agreement for the aircraft industry (NACA March 22, 1917). The proposed 

agreement required all aircraft producers to join the AMA, pool their patents within the association 

and agree to cross-license their use. Provisions were included in the plan stipulating that all 

presently owned patents, as well as any future patent acquisitions made by members of the 

association, would be contributed to the pool. According to the patent sub-committee's acting 

chairman, William F. Durand, it was: 

not within the province of this committee to attempt to determine the value of one 
patent against another or the validity of any patents [and that the] relative contributions to 
the establishment of the aircraft industry, as between the Wright-Martin Corporation on the 
one hand and the Curtiss Company on the other, may be said to offset each other and that 
[financial] recognition of each should be in the same amount (NACAMarch 23.1917:2-3). 

Thus to compensate Wright-Martin and Curtiss for the right to use their basic patents, NACA 

officials recommended that a $200 fee be paid into the AMA's treasury for every manufactured 
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aircraft sold either with or without an engine. The AMA would be responsible for dispersing the 

fees in the following manner. For every $200 paid into the association, $135 would be paid to 

Wright-Martin until its patent expired on May 22, 1923, while $40 would go to the Curtiss 

Company until its patents expired on October 30, 1933. The remaining $25 would stay in the 

AMA's coffers to cover the association's operating expenses and to create a fund for further 

development. The proposed fee of $200 was a four-fifth's reduction in the amount of royalty 

demanded under only a portion of the necessary patents. Minutes of the March 22nd meeting 

report a general sentiment among the manufacturers in favor of resolving the patent problem 

internally, via the implementation of the proposed cross-licensing agreement, rather than by direct 

government intervention in the matter. Specifically, Glenn L. Martin, one of the Vice Presidents 

for the Wright-Martin Corporation stated that his company was "very desirous to assist in building 

up the industry and would entertain any reasonable and fair proposition to clarify the patent 

situation" (NACA March 22, 1917: 3). The meeting adjourned with the cross-licensing agreement 

"on the table" for consideration by the AMA and the Curtiss Company (NACA March 22, 1917: 3). 

Subsequently, representatives of the state were responsible for having taken the initiative in 

crafting a cooperative agreement that would resolve the aviation industry's collective action 

problem. The above provisions constituted the foundation upon which a solution would ultimately 

be built. From March 22nd on, no other options - condemning or purchasing - would be given 

serious scrutiny by NACA. However, NACA's chairman. Samuel Walcott, did report to the 

Secretary of War that if the proposed cross-licensing agreement did not find favor, the state might 

choose to purchase the patents in question from both Wright-Martin and Curtiss for a total of 

$2,000,000 dollars; an amount double that budgeted in the Naval Bill (Walcott March 24, 1917). 

Before a solution to the patent dispute could be reached, external events threatened to 

disrupt the negotiations. On April 7th, 1917, the United States entered the war in Europe. 

America's allies sent delegations to Washington seeking to procure upwards of 25.(XK) military 

aircraft in the coming year (Mlngos 1930). Under the proposed cross-licensing agreement, such 
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numbers would push the Wright-Martin and Curtiss companies' royalties into the hundreds of 

millions of dollars. The new manufacturing concerns strenuously objected and negotiations with 

the AMA appeared headed for a stall (Roland 1985). Not surprisingly, the prospects of such 

royalties delighted the industry's principal patent owners. In particular, the entrance of the U.S. in 

the war appears to have changed the Curtiss' Companies calculations of the benefits of cooperating. 

On the 27th of April, the firm's vice president, C.M. Keys, wrote to NACA's chairman informing 

him that: 

The Board of Directors of the Curtiss Aeroplane & Motor Corporation has approved 
in principle the plan outlined by your Committee for a cross-licensing arrangement 
between the holders of the aeroplane patents and for royalty payments to the Wright-Martin 
Corporation and the Curtiss Corporation...If your Committee has flnally approved a 
definite plan for such an arrangement, I should be glad to have a draft of such a plan to lay 
before the Board of Directors, so that it may be approved in detail. Please note that the 
Corporation has received to date nothing except a rough draft..Please note that that is the 
reason why our Executive Committee has approved of the matter only in principle and not 
in detail (Keys April 27, 1917: 1). 

Most likely. Keys was anxious to have the plan legally approved in detail because its original 

provisions had not specified an upper royalty limit. In essence, the royalty clause was "open-

ended". This meant that the Curtiss Company would continue receiving its $40 royalty for every 

plane manufactured until October of 1933 when the firm's patents expired. At the time the 

agreement had been proposed, however, the industry was looking at a total of roughly 11,000 U.S. 

military airplane orders through the fiscal year 1920, provided the war lasted that long (NACA 

March 29, 1917). This meant that the Curtiss Company would receive roughly $440,000 dollars in 

royalties from wartime manufacture. Any additional earnings over the life of the patents would 

most likely have to come from the sale of commercial aircraft. Such prospects must not have 

looked too promising in 1917 for no viable commercial markets had yet been established. Thus, it 

stands to reason that a greater financial return could be realized in the long-nm by producing planes 

"in house" rather than allowing a competitor to manufacture them and pay the nominal royalty. 

Such reasoning would explain, in part, why the manufacturers pressed NACA for details on the 

prospects of a long-term production program. It would also help explain why neither 
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representatives of the AMA nor Curtiss Company officials took a stance on the agreement, one way 

or the other, when it was initially profTered by NACA at the March 22nd meeting (NACA March 

22, 1917). With America's allies seeking to procure an additional 25,000 aircraft, the proposed 

agreement would have the Curtiss Company earning $1,440,000 in royalty alone, not to mention 

the profits Curtiss would receive for the sale of the aircraft it manufactured in house. 

Consequently, the cross-licensing agreement advocated by Coffin, was potentially a very lucrative 

prospect for the Curtiss Company. 

With both of the patent owning firms indicating their willingness to accept a cross-

licensing agreement, two obstacles stood in the way of its implementation. First, the manufacturers 

represented by the AMA needed to endorse the proposal. Second, the specific rules and 

regulations, as well as the body that would govern the use of the patents needed to be designed. 

NACA's patent sub-committee assumed these responsibilities and William F. Durand, a Stanford 

engineer and appointee to the NACA board, was made its acting chairman (Roland 1985). To 

expedite the process, two patent attorneys were appointed to the sub-committee. Fittingly, W. 

Benton Crisp, the lawyer who was responsible for the auto industry's cross-licensing agreement was 

one of the two selected. The other offered appointment was extended to Frederick P. Fish (Walcott 

May 17, 1917). Both of these attorneys were exceedingly familiar with the aircraft industry's patent 

dispute given that Fish represented Wright-Martin and Crisp was the Curtiss Company's legal 

counsel. Crisp had also represented Howard E. Coffin in a patent dispute involving the Hudson 

Motor Car Company (Mingos 1930; Morris and Smith 1953; Roland 1985). 

Since Crisp and Fish represented the two factions most directly affected by any final 

agreement, their appointment to NACA's patent sub-committee would appear to have created a 

conflict of interest. NACA was supposed to be a non-partisan advisory board. Its appointment of 

the two attorneys who represented the major patent-owning firms, however, gave the appearance of 

partiality. This appearance was strengthened by the fact that both attorneys played an active role in 
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drafting the agreement that governed the use of the industry's patents. As is evident by the 

following request from MACA chairman, Charles D. Walcott to W. Benton Crisp: 

Will you kindly confer with Mr. Rsh at your earliest opportunity and prepare a form of 
cross-licensing agreement that you feel will be acceptable to the Curtiss and Wright 
Companies and the industry at large, and submit a copy of the same to this committee? If it 
is thought desirable, this committee could then formally submit same to the Curtiss and 
Wright Companies and to the other manufacturers through the Aircraft Manufacturers 
Association and urge its adoption from both a commercial and Government point of view 
(Walcott May 23 1917: 1). 

NACA was taking a broad interpretation of the wording in the Naval Bill that granted the advisory 

board the authority to deal with the patent dispute. Although Walcott's request makes it clear that 

any proposal had to meet with the approval of both the patent sub-committee and the AMA, there 

is no denying that those who stood to gain the most from such any such agreement were given 

considerable control over the matter. Surprisingly, however, the appointment of Crisp and Fish did 

not raise the objection of the AMA. In fact, it appears to have gotten the negotiations with the 

association and its members back on track, as is evident by the response from the association's 

Secretary, B.L. Williams, to NACA chairman Walcott. Williams informed Walcott that: 

Your communication of April 25, relating to the proposed cross-licensing agreement 
has been laid before the Aircraft Manufacturers Association at its regular monthly meeting. 
The association appreciates (he efforts of your committee in arriving at the "suggested 
plan". We are of the opinion that Mr. Fish and Mr. Crisp are exceptioneilly well qualified 
to prepare an arrangement along the lines suggested and their appointment to guaid the 
interests of the companies [Wright-Martin and Curtiss] are sati^actory to us. Upon the 
acceptance of the agreement by the Wright-Martin and Curtiss Companies, we will be glad 
to take up the same and give it our immediate attention (Williams May 11, 1917: 1). 

Coming on the heels of the positive response from the AMA, NACA received word from the 

Curtiss Company's board of directors that they had reviewed the March 23rd proposal and were 

willing to support the committee's efforts to bring about a cross-licensing settlement. The board 

further stated that the Curtiss Company would become a member of the Aircraft Manufacturers 

Association (Guy May 31, 1917). Thus, five months after the patent dispute was first brought to 

NACA's attention a solution seemed to be at hand. Both the Wright-Martin and the Curtiss 
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companies, as well as the Aircraft Manufacturers Association, supported the adoption of a cross-

licensing agreement All that remained was the determination of its specific details. 

Problems of Institutional Oesign 

Before the industry's manufacturing concerns would commit to a binding agreement that 

regulated the use of their core technical inputs, various arrangements had to be made. First, those 

party to the agreement had to decide on the appropriate monetary compensation that patent-owning 

firms would receive. Second, a governing organization had to be instituted to administer the 

patents. Third, provisions specifying who would have the right to use the industry member's patent 

needed to be adopted. In addition, incentives for cooperating and a means of monitoring the 

agreement were needed to ensure its success. 

Appropriate monetary compensation remained a snag to the negotiation of cooperative 

settlement between the manufacturers. Patent sub-committee and Aircraft Production Board 

Member, Sidney Waldon, urged NACA's executive committee to set a limit on the amount of total 

royalties that would be paid to the Wright-Martin and Curtiss companies, as they were industry's 

principal patent owners. According to the originally proposed agreement, only the amount to be 

paid per manufactured aircraft had been specified (Waldon June 5.1917). Non patent owning firms 

threatened to abandon the agreement if a reasonable royalty limit was not set; as Waldon informed 

NACA chairman Walcott: 

It is becoming clear to me that unless the National Advisory Committee for 
aeronautics takes hold there will be no cross licensing agreement or settlement of the patent 
situation. I know that most of the manufacturers, who were continually raising the 
question of litigation...and who repeatedly stated that settiement of the patent question was 
the most important thing that could be accomplished to help the industry, are the ones most 
strongly inclined towards inaction...(Waldon June 9,1917). 

Five days later, Waldon prevailed in his efforts. On June 14, 1917 NACA's executive committee 

convened and established a maximum royalty limit, not to exceed $2,000,000 each, to be paid to 

Wright-Martin and Curtiss. Presumably, the committee chose this figure on the basis that it bad 
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been the amount both firms had expressed a willingness to sell their patents for to the government. 

Walcott then instructed the patent sub-committee to meet with the aircraft manufacturers and settle 

the royalty terms of the proposed cross-licensing agreement (NACA June 14,1917). 

Representatives and officials from the Wright-Martin and Curtiss firms, as well as 

members and the head of the Aircraft Manufacturers Association, arrived in Washington D.C. on 

June 18th for the meeting. Despite the fact that an upper allowable limit of $2,000,000 had been 

allotted by NACA's executive committee, Waldon attempted to haggle for a lower amount. He 

"proposed that the cross-licensing agreement limit the royalties to $1,500,000 to each group" 

(NACA June 18, 1917; 2). Waldon's recommendation drew sharp objection from the vice 

presidents and general managers of the Curtiss and Wright-Martin companies. They argued that 

under the plan initially discussed on the 23rd of March, "it was at that time estimated that each 

company would receive royalties amounting to $2,000,000 and that the fairness and reasonableness 

of this amount was beyond question" (NACA June 18, 1917: 2). Contention over the total royalty 

payments threatened to derail the cross-licensing agreement. C.M. Keys, vice president of the 

Curtiss Company, curtly informed the NACA officials that his firm would rather take a $1,000,(XX) 

outright cash settlement as opposed to waiting "five or six years or longer for the total $2,000,(XX) 

royalty to accrue" (NACA June 18, 1917: 2). George Houston, president of Wright-Martin, on the 

other hand, countered that he "would accept the original March 23rd proposed plan without 

modification" since it stipulated that his company was "to receive its total royalties in one third the 

time of the Curtiss Company"; due to the different dates of expiration of the two firms' patents 

(NACA June 18,1917; 2). Consequently, NACA's patent sub-committee found itself backed into a 

comer. The Naval Bill provision allotted only $1,(X)0,000 for purcheise, condemnation or any 

alternative arrangement that would bring an end to the patent dilemma. If NACA opted to purchase 

the Curtiss patents for the full million, there would be insufficient funds to deal with the patents 

controlled by Wright-Martin. This would necessitate the negotiation of separate agreements for the 

two firms. Apparently unwilling to abandon the progress in the negotiation's made thus far, NACA 
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acquiesced to tlie demands of the Wright-Martin and Curtiss companies. An amendment to the 

proposed agreement was passed stipulating that in the case of total royalty payments, "there shall be 

no more than $2,000,000 paid to either the Wright-Martin or Curtiss groups" (NACA June 18, 

1917:3). This was a compromise of sorts, for the amendment did not guarantee two million dollars 

in royalties, only that neither firm would receive more than that amount. 

After the issue of royalties was resolved, the patent sub-committee turned to the matter of 

shared aircraft designs. As presented, the proposed plan covered only patented inventions. Aircraft 

Production Board officials wanted aircraft designs included in the agreement. Specifically, they 

wanted an arrangement that would allow producers the right to use each others' aircraft designs to 

ensure the quantity production of specific types of aircraft As of yet, the specific types were 

unknown. However, those chosen for mass production would depend on how successful the design 

proved in its operation. When that time arrived, the provision for shared designs would ensure that 

all manufactures had the necessary inputs to begin production. This meant that manufacturers had 

to be willing to share the plans, specifications, heat treatments and production methods of the 

aircraft design they had or would develop. Such an arrangement was also necessary in order to: 

...encourage development to the greatest degree and to provide a simple working basis 
whereby the manufacturer successful in producing a type of airplane so satisfactory to the 
Government that his own facilities are insufficient to meet the Government's needs will 
receive compensation in a moderate amount per airplane upon such airplanes as are made 
under Government order by other manufacturers (NACA June I8th, 1917:4). 

Owners of the desired aircraft designs would be given as much business as their factories could 

handle. Upon reaching their maximum output, however, remaining orders could be turned over to 

another manufacturer. Ultimately, the provision was intended to avoid holdups in production and 

to encourage the development of new and improved types of aircraft: experimental, pursuit, 

reconnaissance, transport, etc. But, in order to accomplish this, incentives had to be provided to all 

producers to establish and maintain R D laboratories, regardless of each producers' productive 

capacity. NACA oiTicials recognized that there was not necessarily a correlation between a firm's 

size and its ability to produce innovative aircraft However, no firm would maintain a research 
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facility or division for conducting costly R&D if it lacked the ability to profit from its efforts; either 

by directly producing those designs or securing financial compensation for their use. Therefore, to 

address the issue of shared designs and the production of new and improved types of aircraft, the 

patent sub-committee recommended that; 

When the Government desires production of a given design in greater quantities than can 
be produced by the manufacturer developing such design and in consequence requests 
another manufacturer to undertake the production of such design, the second manufacturer 
shall arrange with the originator of the design for the use of his drawings, specifications, 
bills of material and special processes necessary in the production thereof, and shall pay 
him therefore a shop right fee at the rate of one percent per unit manufactured of such 
design. [Howeverl no manufacturer shall receive from ail sources shop right fees to a total 
larger than $50,000 upon any one design (NACA June 18th, 1917: 2-3). 

This proposal was approved by the aircraft producers and it was decided that the Aircraft 

Manufactures Association would be the clearing house in charge of all production records and shop 

right fee accounts. The latter decision made it explicitly clear that the association was to become 

the governing body for administering all of the manufacturers aircraft patents. With the approval of 

theses proposals, acting chairman W. F. Durand instructed the patent sub-committee attorneys to 

include the shop right fee provision and the $2,000,000 upper royalty limit in the cross-licensing 

agreement (NACA June 18,1917). 

Three days after the June 18th meeting, Durand, received word that Wright-Martin's Board 

of Directors had agreed to the cross-licensing proposal. George H. Houston, the firm's Vice 

President and General Manager wrote to the committee informing them that; 

We agree to the principle of cross-licensing all airplane and aeronautical motor patents held 
or controlled now or in the future by the various airplane and motor manufacturers of the 
United States along the lines of the plan proposed by your Committee last March. We 
further agree to the royalties to be paid our Company under this plan, starting with 
shipments made by the various manufacturers July 1,1917, and to the limitation of such 
royalties to be paid to us to Two Million Dollars [emphasis original] as determined upon at 
Monday's meeting. We will become members of the Aircraft Manufacturers Association or 
whatever medium is determined upon for the purpose of handling such cross-licensing 
operations and will agree to cross-iicense all United States patents on airplanes or 
aeronautical motors, owned or controlled by us now or in the future... We will do 
everything in our power to assist in putting this cross-licensing plan into active operation 
and trust further ttet serious delay can be avoided (Houston June 21,1917; I). 
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Six days later, NACA received similar confirmation from the Curtiss Company. The firm's vice 

president, C.M. Keys, informed acting chairman, W.F. Durand, that; 

At a meeting of the Board of Directors of the Curtiss Aeroplane and Motor 
Corporation, held today in Buffalo, the arrangement for settlement of the patent 
litigation, cross-licensing of aeroplane manufacturers and the ultimate payment of 
$2,000,000 to the Curtiss Corporation for the use of its patents, was discussed. No definite 
action was taken by the Board, inasmuch as this agreement has already been approved in 
principle by the Corporation's directors, and its approval in detail cannot be given until the 
plan has been worked out in detail by Messrs. Crisp and Fish. I beg to assure you, 
however, that the Board of Directors will ratify this agreement in detail, as soon as it is 
available for their consideration, provided it is similar in tenor to the proposed plan, as 
discussed and agreed upon at the meeting on June 18th in Washington (Keys June 27, 
1917: 1). 

With these assurances in hand, NACA's patent sub-committee convened a final meeting of the 

aircraft manufacturers on July 10.1917. Manufacturers were presented with a draft of the proposed 

cross-licensing agreement that, if implemented, would pool the industry's patents and effectively 

bring an end to its collective action dilemma. The flnal agreement had been prepared by the patent 

sub-committee's attorneys in consultation with representatives of Wright-Martin, the Curtiss 

Company and the Aircraft Manufacturers Association (NACA July 10,1917). 

In addition to spokespersons from the Wright-Martin and Curtiss companies, various 

presidents of the small firms represented by the association were in attendance. These firms 

included the L.W.F. Engineering Corporation, the Standard Aero and Sturtevant Aeroplane 

Companies, the Burgess Aeroplane Company, the Thomas-Morse Aircraft Company and the 

Aeromarine Plane and Motor Company. The meeting was conducted by patent sub-committee 

attorney, W. Benton Crisp. Crisp outlined and explained the provisions of each section of the 

proposed agreement. Two issues drew debate from the industry's manufacturers: qualifications for 

membership in the association, and the inclusion of certain mechanical devices in the agreement 

(NACA July 10, 1917). The first issue would ultimately determine who would have access to the 

manufacturers' patents. In this regard, the proposal drawn up by the patent sub-committee 

recommended that: 
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A stockholder of this corporation [AMAl shall be a responsible manufacturer of 
airplanes, airplane engines, or parts and accessories us^ in airplanes; a responsible 
manufacturer who intends to become a bona fide producer of airplanes, airplane engines, 
parts or accessories; or a manufacturer to whom the Government has given a contract for 
the construction of ten or more complete airplanes or airplane engines; but no stockholder 
herein shall acquire or own more than one share of the stock of said corporation ( NACA 
July 10, 1917: 7). 

Consequently, the membership qualifications were broad enough that any producer interested in the 

manufacture of aircraft could join the association. No firm with the capacity to manufacture planes 

could be denied admittance, and hence access to aviation's prerequisite technical inputs. As 

written, the recommendation also gave the state the authority to place aircraft orders with 

manufacturing concerns not specifically allied to the aviation industry. Because of the volume of 

aircraft sought and the established aircraft builders limited production facilities, other 

manufacturing concerns - most notably automobile companies - would be pressed into service to 

ensure as many reliable sources of aircraft as possible. Such firms would also pay royalties to the 

Aircraft Manufacturers Association but their affiliation with the organization would last for just the 

duration of the war. When put to a vote, the proposed qualifications passed unanimously and were 

included in the final draft of the cross-licensing agreement (NACA July 10,1917). 

The membership qualifications were of particular importance to the overall success of the 

cross-licensing agreement. By making them as broad as possible, framers of the agreement 

extended the collective benefits of the patent pool to a greater number of industry participants and 

reciprocally secured for aircraft manufacturers access to a broad range of material "inputs" 

necessary for the production of aircraft More than likely, the breadth of the qualifications were 

intended to facilitate membership in the association. The larger its ranks - in terms of aircraft 

producers, parts manufacturers, etc. - the greater the likelihood future patent disputes would be 

avoided. Furthermore, by allowing each participant to own only one share of the association's 

stock, the agreement would "level the playing field" and give all firms an equal voice in 

association's affairs regardless of the patent contributions they made to the organization. 
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The second issue that drew debate from the manufacturers concerned the inclusion of 

certain mechanical devices in the agreement. These devices included radiators, propellers, 

propeller hubs and aircraft engines (NACA July 10, 1917). The proposed agreement presented to 

the manufacturers at the beginning of the meeting omitted engines but included the other devices. 

The President of the Sturtevant Aeroplane Company, Noble Foss, inquired as to the reason why 

components of engines were included in the agreement but not engines themselves. The 

Committee explained that the reason for excluding engines from the agreement was that there were 

"no basic patents on aircraft engines and because the Wright Company could not cross-license the 

Hispano-Suiza engine" it manufactured, because they did not own the engine's patents (NACA July 

10, 1917: 4). The Curtiss Company's patent attorney, J.P. Tarbox, also explained that the other 

components were classified as separate inventions. Further, G.H. Houston, Vice President of 

Wright-Martin explained that: 

the framers of the agreement had considered the probability that any further developments 
in radiators or propeller hubs would come along the line of their application to airplanes 
and propellers, rather than along the line of their application to engines. By including them 
as a part of the airplane proper, the subscribers to the cross-license agreement would obtain 
the tKnefits of any patented improvments which may come in either of these two factors [in 
the futurei...(NACA July 10,1917:4). 

Despite these facts, the President of the Aeromarine Plane and Motor Company. I.M. Uppercue. 

argued that, "it would be a vital mistake not to embody engines in the cross-license agreement, as 

the engine is the backbone of aeronautic development and that in the future the plane manufacturers 

would in all probability manufacture their own engines" (NACA July 10, 1917: S). The President 

of the Thomas-Morse Aircraft Company. F.L. Morse, disagreed and favored omitting engines from 

the agreement Morse argued that, "the introduction of engines into the proposed agreement puts an 

additional financial burden on the manufacturer" inasmuch as the cost would have to be included in 

shop right fees. Concern was voiced by Noble Foss that engine patents in general, and the 

Hispano-Suiza in particular, might present aircraft manufacturers with legal suits similar to those 

encountered over airplane patents if engines were not included in the agreement However, J.P. 
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Tarbox, assured the manufacturers that such an occurrence was not an immediate reality because in 

order for a patent to be "controlling" it had to embody some new principles of operation and that 

was not the case with current aircraft engines including the Hispano-Suiza. Regardless. Tarbox 

informed the Committee that the Curtiss Company was willing to have engines entered into the 

cross-license agreement (NACA July 10, 1917; 5). Likewise, G.H. Houston, of the Wright-Martin 

Corporation, made it known that while his firm, "was not in a position to cross-license the Hispano-

Suiza patents, it would include in the cross-license agreement such improvements in engine" 

designs that they were in the process of developing. J. H. Harris, legal counsel for the Aircraft 

Production Board, and hence representing the State, concurred "that the Government desires that 

engines be included in the agreement (NACA July 10, 1917; 6). Subsequently, the manufacturers 

voted to have the Patent Sub-Committee redraft the cross-licensing agreement to include engines. 

Besides just granting mutual access to each others' aeronautic patents the fmal version of 

the cross-licensing agreement established additional collective benefits for aircraft manufacturers. 

For example, both the Curtiss and Wright-Martin Corporations agreed to cease all present and 

pending patent litigation between themselves and against other producers and to drop all claims for 

past royalty payments. Further, provisions in the agreement stipulated that future disputes would 

be adjudicated by a board of arbitrators chosen from the ranks of the association's membership; 

thereby eliminating the prospects of costly litigation. Upon joining the association, each member 

was granted a license giving them the right to manufacture, sell and use any aircraft embodying 

patented inventions and designs owned by other members of the association and vice versa. The 

licenses covered all U.S. aircraft patents presently or thereafter owned or controlled by the 

association's members in any way, shape or form. Under the terms of the agreement, all members 

of the association were able to competitively bid on commercial or Government contracts and if so 

awarded, they were entitled to use any patents necessary for construction of those airplanes, 

irrespective of which manufacturer had contributed them to the association's patent pool. Any 

future patents applied for by and awarded to members of the association were required to be added 
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to the patent pool and subjected to the rules of the cross-licensing agreement. Royalty payments, 

like those awarded to Wright-Martin and Curtiss, would be awarded only for patent inventions, 

processes, or designs determined by a panel of the association's members to be a new and original 

contribution to the field of aircraft design and production. That is, the patent would have to be as 

important a contribution as those made by Wright-Martin and Curtiss (Manufacturers Aircraft 

Association, Inc., July 24, 1917). 

To ensure compliance with and the success of the agreement, the association was given the 

responsibility of monitoring the actions of its members. All subscribers to the cross-licensing 

agreement had to submit their patents to the association upon joining its ranks. Likewise, any 

newly acquired patents had to be turned over to the organizaion within thirty days of being granted 

by the U.S. Patents Office. The patents became then became the property of the association. Each 

producer was responsible for making quarterly royalty fee payments to the organization, which 

would then distribute them to the appropriate patent owners. Independent certified accountants 

would be appointed by the association's directors to periodically audit the books of its members in 

order to verify the accuracy of the production and patent reports made to the association. 

Individual subscribers could also call upon the auditors to review the books of those manufacturers 

believed to be in breach of the agreement. If violations were found, impartial arbitrators from with 

the association could levy financial penalties and, depending on the severity of the infraction, expel 

the firm from the association and revoke its license. Any patents contributed to the association 

however, would remain the property of the MAA for a period of ten years from the date at which 

they were first turned over for inclusion in the patent pool. Further still, those who joined the 

association were bound by the cross-licensing agreement to remain members for a period of ten 

years (Manufacturers Aircraft Association, Inc.. July 24, 1917). Thus, there were safeguards to 

protect members from the potentially disruptive effects that could stem from the "defection" of 

firms from the association. 
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On July 12, 1917 the final draft of cross-licensing agreement was presented to NACA's 

Executive Committee who voted unanimously to approve its enactment. (NACA July 12, 1917). 

Twelve days latter, under the by-laws of the state of New York the agreement was legally put into 

effect and the AMA was reincorporated to become the Manufacturers Aircraft Association 

{Aviation, August 1,1917; Manufacturers Aircraft Association. Inc. Cross-License Agreement; July 

24, 1917 ). Originally eight manufacturers joined the new association, but by September 1917, 

membership rose to twelve firms which included all of the aircreift manufacturers capable of 

producing airplanes (W.F. Durand, Chairman of NACA Sub-Committee on Patents to U.S. 

Attorney General, T.W. Gregory; September 28, 1917). Having exacted a solution to the industry's 

patent dilemma, acting chairman, W.F. Durand, informed the Secretaries of War and Navy that the 

matter which they had brought before NACA to help solve had so been done. Durand informed the 

Secretary of War that: 

The agreement which has just been effected represents a complete solution to the patent 
situation in the aircraft industry that early in the year threatened the existence of small 
manufacturers and resulted in an excessive cost of aircraft to the Government (Durand July 
27, 1917: 1). 

Likewise, Durand told the solicitor of the U.S. Navy that, "the agreement, thus developed, will aid 

materially in the quantity production of aircraft in the immediate future (Durand July 27. 1917: 1). 

Informing the public of the patent pool arrangement was left to the Manufacturers Aircraft 

Association. Through press releases, the association framed the agreement as a matter of the 

"public good" proclaiming that: 

the aircraft manufacturers of the United States pooled their patent interests for the good of 
the Government and formed a new organization known as the Manufacturers Aircraft 
Association, Inc. By the terms of their agreement the various patents owned by the 
individual members are to be taken over and so cross-licensed that their use may be made 
universal to all engaged in the industry (cited in Aviation, August 1.1917:43). 

Consequently, the cross-licensing agreement provided an institutional solution to the 

manufacturers' collective action problem. Essentially, it constituted the creation of an open 

"cartel"; one that was intended to promote development and innovation rather than choke the 
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industry's growth. The rules of the agreement "opened up" patented aeronautic devices and designs 

to all aircraft producers; thereby rendering what were previously individually owned technical 

resources a collective good. Pooling these resources leveled the "competitive playing field" by 

allowing all manufacturers unfettered access to the inputs necessary for competing in the 

construction of airplanes. Further, the agreement stabilized relations among producers by 

establishing reasonable financial compensation for contributed patents and guaranteeing collective 

access to future patented inventions free of litigation. Thus, industry participants were now able to 

pursue individual and collective interests: securing access to the technology needed to build 

aircraft, receiving flnancial compensation for patent contributions, ensuring the quantity production 

of aircraft and promoting the growth of the industry. In short, the cross-licensing agreement was 

pivotal to the industry's development for it enabled aircraft manufacturers to overcome the retarding 

aspects of purely self-interested competitive behavior. However, the cooperation needed to effect 

the agreement did not emanate from the "goodwill" or "altruistic behavior" of manufacturers. 

Rather, it required the involvement of state actors and organizations that proposed solutions and 

provided incentives to producers for reconciling their individual short-term interests with more 

long-term industry and government objectives. 

Given the six months it took to craft and implement a cooperative solution that the 

industry's manufacturers were willing to endorse, not to mention the complexity involved in 

building an institution to oversee and administer the agreement, one has to ask why the state didn't 

just condemn the patents. Minutes of the organization's executive committee meeting held on 

January 11, 1917, indicate that the idea was briefly entertained. One of the board's members. 

Professor I^lp^n, suggested that the aircraft industry's patent dilemma provided a "concrete case...to 

recommend to Congress a change in the patent law to effect compulsory license" (cited in Roland 

1985: 39). However, industry historian, Alex Roland, argues that the idea was one which the 

advisory board's "sober and established men" were reluctant to seriously consider for they were cdl 
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"believers in the system of free enterprise and minimum government intervention" (Roland 1985: 

39). 

Roland's argument warrants further consideration. Although NACA was a governmental 

advisory board, with the exception of its military appointees, its members were by no means 

bureaucrats. The board was populated largely by distinguished scientists and engineers from the 

ranks of American universities. For example, the acting chairman of the patent sub-committee. 

William Durand, was a Stanford engineer. Michael Pupin was an engineer from Columbia 

University, while his fellow colleague, Samuel Stratton, hailed from M.I.T. From the ranks of 

American business came Sidney Waldon an auto industry engineer who served on the Aircraft 

I'roduction Board and was also appointed to NACA's patent sub-committee. These individuals 

served on the advisory board without financial compensation and retained their ties to their 

respective universities and private industry (Roland 1985). 

Additionally, the other state entity actively involved in negotiating the settlement to the 

patent dilemma, the Aircraft Production Board, was headed by men who had risen through the 

ranks of private corporations, most notably Howard E. Coffin. Recall Coffin's role in the formation 

of the Dayton-Wright aircraft manufacturing group and his relation to the Detroit automobile 

industry. When he was appointed head of the Aircraft Production Board, Coffin extended positions 

to his associates at Dayton-Wright, in particular Edward A. Deeds. In turn. Deeds was given a 

military commission by the army with the rank of colonel and put in charge of it aircraft 

procurement program. Other members of the Dayton-Wright group received military appointments 

as well. Jesse G. Vincent was commissioned as a major and placed in charge of aircraft 

engineering. While Harold H. Emmons received a lieutenant's commission with the navy. Like 

Cofnn, Emmons was assigned to the Aircraft Production Board and given the responsibility of 

overseeing engine production (Smith 1965; Morris and Smith 1953). 

Consequently, the state organizations entrusted with ending the patent dispute were lead by 

men who possessed ideas and experiences similar to those of the aircraft industry's manufacturers 
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including the benefits and drawbacks of government regulation and the importance of private 

property, particularly in a system of capitalist free enterprise. This would help explain Howard 

Coffin's proposal to avoid state appropriation or purchase, and instead "share" the industry's patents 

with all producers under the auspices of a cross-licensing agreement Besides having the benefit of 

a successfully implemented model in the auto industry, with which Coffin was very familiar, the 

cross-licensing agreement was not fundamentally at odds with rules pertaining to scholarly 

research. In the academic settings, scientists and scholars share the results of their work and 

receive appropriate credit or "compensation" for their efforts. NACA's academically-oriented 

scientists and engineers would have been well attuned to such rules. Thus, the idea that the owners 

of the basic patents should be "compensated" for their contribution to the field of aviation was 

bound to find favor with the advisory board's members. 

Other pragmatic concerns were raised by condemning the patents. Specifically, such an act 

threatened the patent system. That institution exists, ideally, to protect the inventions of individuals 

and firms from infringement by others. This protection is intended to encourage the development 

of new technologies and innovations by providing some legal assurance that those who made the 

"investments" are able to profit from their work. If the state chose to condemn the aircraft 

producers' patents, it risked sabotaging the incentive for investing in the research and development 

of new aeronautic technologies, not to mention those of other industries as well. Simply put, 

without some reasonable expectation of profiting from their contributions, economic actors won't 

risk making the investments needed to further industry growth and development. 

Lastly, condemning the patents would have been a short term solution to the industry's 

collective action problem. At the war's end, the patents would have reverted back to their original 

owners and the industry would find itself where it had left off. There is reason to believe that 

NACA wanted to avoid such a situation. While the state made NACA responsible for resolving the 

patent dispute so the government could undertake an aircraft procurement program, the overall 

mission of the advisory board was to aid aviation in its growth and development. This was the 
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reason the organization had been initially established. Thus, although NACA was a functionary of 

the state, it was primarily an aviation advocate. Furthermore, members of the Aircraft Production 

Board had vested interests in the industry. Together these state organizations sought a solution 

whose benefits would extend beyond the duration of the war. The cross-licensing agreement 

ensured that aircraft manufactures would still have access to aviation's core technical achievements 

after the military reduced its orders and they were forced to focus on developing commercial 

markets. 

Despite their different organizational affiliations then, the similarity in the professional and 

scientific backgrounds of those involved in solving the patent dispute meant that they brought 

similar understandings and ideas to the nature of the problem and its solution. Common business 

practices and scientific training provide individuals with ways of perceiving the worid and dealing 

with problems that are more likely to mesh then if they possessed dissimilar training backgrounds. 

This makes it easier for disputants and problem solvers to find mutually acceptable solutions or 

compromises. In part, this is because similar experiences create empathy and trust between 

individuals, both of which are typically prerequisites to collective action and hence, institution 

building enterprises. 

Problems of External Legitimacy 

Shortly after press releases informed the public of the newly organized Manufacturers 

Aircraft Association and the cross-licensing agreement that administered the industry's patents, 

charges that manufacturers were contriving to monopolize the field of aircraft construction were 

made by the Aeronautic Society of America (ASA). The society's president, F.W. Barker, sent 

President Woodrow Wilson a telegram which read: 

[S|tatements given out by the Manufacturers Aircraft Association to the public press 
and to private individuals, have created the widespread impression that the United 
States Government oSlcially favors their plan of cross-licensing under certain aircraft 
patents.. [Tlhe Aeronautical Society of America has been advised by a special conunittee 
that such a plan is productive of an aircraft trust; therefore, this society begs to be informed 
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whether it is true that the United States Government has through you officially sanctioned 
such combination. If it is a fact that the official sanction of the United States is behind this 
plan, then this society shall deem it a patriotic duty to refrain from further action...(ASA 
I^sident F.W. Barker to President Wilson, August 14, 1917). 

While Barker's overtures were conciliatory, the implication of his query was undoubtedly not lost 

on President Wilson. In essence, the ASA was accusing him of having been complicit in the 

formation of a monopoly intended to restrain the trade of aircraft construction. Since government 

purchases of aircraft were directly affected by the cross-licensing agreement. Barker's telegram 

raised the specter of graft and corruption. The ASA's accusations threatened to disrupt the cross-

license agreement and the government's aircraft procurement efforts (Mingos 1930). 

Understanding the potential negative ramifications of the Aeronautical Society of America's 

accusations requires taking the particular socio-political context in which the charges were leveled, 

as well as the circumstances that brought NACA into existence, into account. 

As of 1917, the United States' political and popular philosophy was still overwhelmingly 

progressive. Rve years earlier, Wilson had managed to win the Presidency, in part, because of the 

backlash against special interest ties between American business and Republican politicians. 

Public sentiments decried this relationship, maintaining that big business had grown increasingly 

powerful and more profitable by exploiting the federal government When private interests first 

proposed establishing a federally funded aeronautics laboratory in 1911, the idea was not endorsed 

by the Taft administration. Leading the drive, however, was one of the various "clubs" organized 

to enlist public and private support for aviation; the Aeronautic Society of America Included in die 

ranks of this organization were businessmen of considerable social stature, well-to-do public-

minded men. inventors, and scientists. The aim of the organization was to wrest away control of 

aviation from exhibition and stunt pilots, who were giving flying a bad reputation and a poor record 

of safety, and place it in the hands of those who would give it the proper support it needed to catch 

up with European advances. To accomplish this, the ASA believed that aviation had to be elevated 

to a scientific level. It was towards this end that they sought the establishment of a national 
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aeronautic laboratory under the administrative auspices of the Smithsonian Institute. The sought 

after laboratory would conduct aeronautic research and perform experimental verifications for 

private manufactures, the military and other branches of the government with an interest in 

aviation, as well as for aeronautic clubs, and other organizations engaged in developing aviation in 

the United States. Despite the public and private benefits that the ASA argued would derive from 

the federally funded laboratory, the organization's efforts ran afoul of political and governmental 

bureaucratic opposition and subsequently failed (Roland 1985; Link 1954: 22). 

Although the ASA failed in its efforts, the idea of establishing a national aeronautics 

laboratory did not die. however. For four years it was kept afloat by various members of the 

Smithsonian and a few military representatives from the navy and army. During that time, 

progressive sentiments whittled away at the proposal, marginalizing its more commercial elements 

and provisions for private oversight. Further, the main goal of establishing a national laboratory 

was largely scrapped. Its advocates were forced to settle on a federally funded advisory board that 

would oversee, advise and coordinate aeronautic research at existing laboratories; primarily at 

universities like M.I.T. and Stanford and at military research facilities. Government officials who 

supported the formation of the advisory board were adamant that it should remain free of 

commercial controls. Such convictions were voiced by the acting Secretary of the Navy. Franklin 

D. RoosevelL Writing to the house committee on Naval Affairs on February 12, 1915, regarding 

the proposed legislation to create the National Advisory Committee for Aeronautics. Roosevelt 

said: 

The departments of the Government most interested in the development of aeronautics 
will be the ones that will be coordinated by the advice of this committee, ideally carry out 
the work required, and be responsible for the expenditures of money appropriated by 
Congress. Therefore, the representatives of the Government should always have the 
controlling interest in the activities of this proposed committee. The interests of private 
parties must be more or less commercial and influenced by such considerations. We 
should guard against even any suspicion that the work of this committee is thus influenced 
(Roosevelt 1915: 2-3). 
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Subsequently, when NACA was finally established in April of 1915, the majority of officials 

appointed to the organization's executive committee did not come from the private sector. Nor was 

it intended that the organization would undertake actions other than those pertaining to "the 

scientific problems of flight with a view to their practical solution", as spelled out in NACA's 

charter. Thus, the accusations leveled against NACA by the ASA had some validity. Cleariy the 

patent dispute was not a "scientific problem". Rather, it was a commercial conflict between private 

industry members. Further. NACA had over stepped its authority as an advisory board for it was. 

through its self appointed patent sub-committee, actively involved in drafting the cross-licensing 

agreement. Further still, NACA's role in resolving the dispute clearly gave the appearance of 

Tavoritism and special privilege" to the larger established manufacturing concerns at the expense 

of small private inventors. This was something the organization wanted to avoid. Given the 

progressive political milieu. President Wilson could not afford to ignore the ASA's rancor and 

neither could NACA, whose own survival was contingent upon federal support. Five years eariier, 

Wilson had campaigned on a platform of "trust busting" and won the Presidency, in part, because of 

the backlash against special interest ties between American business and Republican politicians. 

Public sentiments decried this relationship, maintaining that big business had grown increasingly 

powerful and profitable by exploiting the Federal government. Subsequently, in crafting an 

institutional solution to their internal collective action problem, industry members and state actors 

were constrained in their range of solutions by external popular sentiments regarding appropriate 

governance arrangements involving businesses and the state. Thus, the appearance that such a 

situation had developed under his administration forced Wilson to take action. He, therefore, 

instructed NACA to respond to the ASA's charges (Roland 1985). 

From the 15th to the 31st of August 1917, NACA's patent sub-committee chairman, 

William F. Duiand, corresponded with the ASA's President In an attempt to address the 

organization's charges and assuage its concerns. In his first cable to the society, Durand explained 

the circumstances and events that gave rise to the cross-licensing agreement and the formation of 
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the MAA. In addition, the rules governing the association and the conditions for membership were 

conveyed to the organization's president. Durand stressed that the MAA was "not a trust nor a 

combination operating in restraint of trade" as the ASA charged, but rather an association of aircraft 

manufacturers that collectively pooled their patents making them available to all within the 

association in order to facilitate production free of litigation. Barker was also informed that "it is 

possible for all properties properly entitled to membership to join the association and share in Its 

benefits" (Durand August 17 1917: 1-2). That is, membership in the organization was not closed, 

however, it was necessary to join the association if one wanted to use the patents it controlled. 

Barker was not satisfied with Durand's explanation nor his claims regarding the legality of 

the MAA. He informed Durand that the society had contacted the Department of Justice and was 

told that rulings on the legality of such organizations were the province of the Attorney General's 

Office, but that no such arrangement had been so sanctioned. In view of this circumstance. Barker 

told Durand: 

I am at a loss to know by what authority the arrangement effected by the Manufacturers 
Aircraft Association exists in view of our understanding that the contract entered into by 
the members of the association runs counter to the and-trust statutes of the United States 
(Barker August 20, 1917: 1). 

Hence, Barker demanded to know by whose authority the cross-license agreement had been enacted 

and the MAA formed. Barker also demanded information regarding the payment of royalty fees 

explaining that, "this Society knows of no patents held by the Curtiss Company worth anywhere 

near that amount" (Barker August 22, 1917: 1). He went on to state that: 

We have no doubt that the Curtiss Company would be the first to welcome full 
publicity to avoid the possible implication in the future that it profited by national 
emergency to milk the country out of $2,(KX),000 at a time when the country is 
straining every effort in defense of its liberties (Barker August 22,1917: 1-2). 

Barker wanted to know who had determined the value of the Curtiss patents and how the royalty 

rates were established (Letter from ASA President Barker to acting Chairman Durand; August 22, 

1917: 2). Further, Barker wanted concrete evidence that supported Durand's explanation and 

demanded that NACA make available copies of any documents that pertained to the formation of 
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the MAA and the approval of what he called, the "patent merger" ( Barker August 22, 1917: 3). 

However, these concerns were secondary to, as Barker informed Durand, "the real crux of the entire 

matter" which was how the patent pool "would effect the rights of inventors" and ultimately "the 

progress of aeronautics" (Barker August 22, 1917:3). 

The latter concern was a reasonable one given the organization's membership. Although 

the MAA was open to all manufacturing concerns, small inventors who sought to manufacture 

airplanes were at a potential disadvantage upon joining the association. While membership in the 

MAA would grant them access to the association's patents, they were required by the rules of the 

cross-licensing agreement to turn over any patents they controlled. At which time, any of the 

association's other members could use those patents. The potential existed that the already 

established producers, having made the prerequisite investments in their firms, traversed the 

productive learning curve and secured the necessary capital, could be producing planes using any 

newly submitted patents long before the inventors who contributed them. Such a situation does not 

appear to have been foreseen by NACA or the manufacturers who were privy to the cross-licensing 

agreement. 

In his August 25th reply to the president of the ASA, Durand failed to address Barker 

specific queries. Rather, he went on the defensive tersely informing Barker: 

[ would say that in our opinion, no special Government authority was needed for two or 
more persons or companies to agree to settle their patent litigation, existing and 
prospective, so long as such agreement is not in restraint of trade, or so long as it does not 
run counter to the anti-trust statutes of the United States. Your understanding that the 
arrangement contemplated by the Manufacturers Aircraft Association, does run counter to 
the anti-trust statutes does not, of course, make it so in point of fact. So far as own legal 
advice goes, the organization is operating entirely within the limitations of such statutes 
(Durand August 25,1917: 1). 

Durand attempted to legitimate the MAA's cross-licensing agreement by pointing out that it was 

within the bounds of existing law and established practice. He informed Barker that the problem of 

patent litigation had also plagued the auto industry and had been resolved in similar fashion, 

pointing out that no questions of legality had been raised in regards to that industry's actions. 
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Durand further defended the cross-license agreement by arguing that it enabled aircraft 

manufacturers to avoid costly and destructive litigation. Since this was the intent behind the 

agreement, Durand stated that NACA "believed it was acting in thorough accord with the best 

principles of jurisprudence". Rnally, Durand attempted to end the matter by appealing to Barker's 

patriotism, asking. "May we not hope, therefore, that you a body of patriotic citizens, will accept 

the above statements of the aim and purpose of the organization of this association" and thereby 

"relieve us of the necessity of further discussion" (Durand August 25, 1917: 1-3)? However, this 

appeal failed to persuade the ASA to drop the matter (Barker August 29, 1917). 

In his August 29th reply to Durand, Barker asked once again, "whether anyone 

representing the interests of inventors had been consulted" in formulating the cross-licensing 

agreement Barker also reasserted the ASA's position that the patent pool "appears to be clearly in 

restraint of trade in inventions" (Barker August 29, 1917: 1-2) and that since NACA had not 

provided any evidence to support the legality of the agreement the ASA could not close the matter, 

stating that: 

We would be remiss in our duty to the membership of this Society, to the friends of the 
aeronautical art, and to the country generally, if we accepted your decision in a matter 
which, frankly speaking, we consider lies entirely beyond the purpose of your training, and, 
in fact, even beyond the powers granted by Congress to your organization ( Barker August 
29, 1917:3-4). 

Barker again informed Durand that the ASA was willing to suspend their inquiry if he turned over 

copies of the committee's documents confirming the account of the events which lead to the patent 

merger. Durand refused the request but did invite representatives of the ASA to Washington to 

personally discuss the matter, promising that he would permit them to "view" the relevant 

documents (Durand August 30, 1917). This invitation was declined because NACA would not 

grant a transcript erf' those documents to the ASA's representatives (Hill August 31, 1917). 

The Aeronautical Society of America's refusal to accept NACA's explanation and 

assurances of the legality of the cross-licensing agreement, was obviously a result of the fact that 

the meetings and negotiations that lead to the pooling of the aircraft manufacturers patents were 
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conducted in confidence. Since tiie parties to tlie agreement controlled the information surrounding 

those events, the ASA had no way of verifying the truth of Durand's statements and therefore was 

unwilling to accept them at face value. Durand's failure to address the ASA's specific inquiries 

regarding the Curtiss patents and royalty fees in all likelihood fueled the society's claims that 

NACA had overstepped its authority in helping the industry solve the patent dispute. Clearly, given 

that aircraft manufacturers and the state, on whose behalf NACA was acting, had vested interests in 

the implementation of the agreement and since legal representatives of the Curtiss and Wright 

Companies played an active role in drafting it, there existed the appearance of a conflict of interest 

Thus, NACA's ability to be objective in assessing the legality of the patent pool and the 

Manufacturers Aircraft Association was called into question. 

Having failed to persuade the ASA of the legality of the Manufacturers Aircraft 

Association and its cross-licensing agreement, NACA's executive committee, in conjunction with 

the Secretary of War, asked the U.S. Attorney General for a ruling on the matter. Pending the 

Attorney General's decision, royalty payments to the owners of the patents were suspended (NACA 

September 17, 1917; Mingos 1930). Copies of the agreement and a digest of the documents 

detailing the condition of the aircraft industry, as well as the negotiations that produced the 

agreement, were forwarded to the Attorney General (Gregory October 6, 1917). In addition, a 

special meeting was convened by NACA's executive committee to Tormulate a judgment as to the 

bearing of the Curtiss patents on the aeronautic industry" (NACA September 27, 1917: 1). The 

judgment was also furnished to the Attorney General and it explained that: 

Throughout the development of aeronautics to this period, the Wright Company had 
done very little as a building company. It had rather preferred to stand on its patents and 
access royalties, leaving to others the actual development of the art of aeronautic 
construction....while on the other hand, the Curtiss Company had, with no assurance 
regarding the ultimate outcome, devoted many years of work and large sums of money to 
the development of the industry to its conditions at this time. Under these conditions, and 
holding in view the ruling character of the claims covered by the Curtiss patents on flying 
boats and hydroaeroplanes and the special significance of certain of their structural and 
miscellaneous patents, it seemed equitable to the Committee and to all concerned in the 
study of the situation, that royalty as paid into the Association should be so divided 
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between these two groups as to give them, ultimately and equal share. (NACA September 
27, 1917:5). 

In essence, NACA informed the Attorney General that their decision to compensate Curtiss an 

amount equal to that offered Wright-Martin was made, in part, on the basis of merit rather than on 

an objective assessment of the value of the company's patents. This explains why Durand avoided 

addressing the ASA's specific inquiry regarding the process by which the patent-subcommittee had 

determined the value of the Curtiss patents. 

Besides its assessment of the Curtiss patents, NACA supplied the Department of Justice 

with copies of manufacturers' statements regarding the threats of law suits for aircraft patent 

infringements (NACA September 28, 1917). Further, the executive committee submitted a 

memorandum to the Attorney General listing the objectives they believed the implementation of the 

agreement had achieved. These included, "[t|he prevention of virtual deadlock with danger of 

monopoly" as well as "[tjhe removal of restraint upon the trade" and "[t|he settling or avoiding of 

ail litigation under the existence of the previous patent situation" (NACA September 27, 1917: 6). 

The net effect of which was "the opening of the industry to free competition of all airplane 

manufacturers and the opening of patents held by the membership of the association to equal use 

and on equal terms" which in turn "ensured the development of the flnancial stability and 

confidence in the airplane industry, making possible the financing of the absolute needed expansion 

in order to take care of the expected demand" (NACA September 27,1917:6-7). 

Utilizing the information furnished by the state's representatives and taking into 

consideration the various claims leveled by the ASA, the Attorney General rendered his decision on 

October 6th, 1917. The Attorney General made it clear that Federal antitrust laws prohibited all 

combinations and agreements that produce a monopoly in either interstate or foreign commerce, as 

well as those that are unduly restrictive of the competitive conditions in such commerce. Further, 

that the purpose of the antitrust laws are to prevent interference with the free play of competition 

without prohibiting any normal or usual contracts and agreements entered into for the purpose of 



125 

promoting the legitimate interests of the trader or the industry in which he is engaged. Thus, all 

questions regarding the legality of the Manufacturers Aircraft Association and the cross-licensing 

agreement had to be determined in light of these fundamental purposes of the antitrust laws 

(Gregory October 6, 1917). 

According to the Attorney General, there were four questions pertaining to the legality of 

certain provisions contained within the agreement. The first question dealt with whether or not the 

principal provisions of the agreement restrained trade among the members of the association. In 

this matter, the Attorney General argued that since these provisions stipulated that each member of 

the association was entitled to use ail present and future airplane patents controlled by the MAA, 

and given that each member was prohibited from contracting the use rights of any patent in such a 

fashion as to prevent the patent's owner from granting similar rights to other members on the same 

terms, and whereas no member was allowed to grant licenses for the use of patents upon lower 

terms of royalty than those provided for in the agreement as determined by the board of arbitrators, 

and in view of the fact that provisions in the agreement specified that all legal claims of patent 

infringement among members of the MAA prior to July 1. 1917 be waved, it was his opinion that, 

"instead of restraining trade" the provisions of the cross-licensing agreement actually, "facilitate 

competition among the subscriber of that association" (Gregory October 6. 1917; 3). 

The second question concerned whether or not the agreement's provision for royalty 

payments granted to the Curtiss and Wright Companies on the basts of every airplane produced by 

the association's members extended the two firms' patent rights to objects not covered by their 

patent claims. This provision, according to the Attorney General, "at first sight seems objectionable 

as possibly designed to extend their patent rights to objects not covered by their patents" (Gregory. 

October 6, 1917: 6). However, upon close inspection of the circumstances that lead to the 

formation of the MAA and the pooling of the patents the Attorney General believed otherwise. In 

his opinion, because of the numerous patents controlled by these two manufacturers it was 

impossible for any other builder to construct an airplane without infringement. Subsequently. 
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setting the royalty payment on a per-plane basis, enabled manufacturers to, "avoid the controversies 

which would inevitably arise if payments were dependent upon the delicate question of which and 

how many of the patents of these two corporations had been used in the manufacture of a particular 

airplane" (Gregory October 6, 1917:6). 

Thirdly, the Attorney General was asked to rule on whether or not the agreement's 

provision requiring that the MAA's members submit their patent claims to a board of arbitration and 

agree to license their patents to each other at royalty rates fixed by the board constituted a trust in 

restraint of inventions. This question related directly to the ASA's charges. In regards to this 

question, the Attorney General conceded diat the provision, "might possibly be used to secure 

valuable inventions at unreasonable compensation". But, since the intent of the provision was to 

keep the patents of every member open to all, and that that undoubtedly was the purpose for which 

it was adopted, "its possible abuse scarcely justifies its condemnation in the absence of such abuse" 

(Gregory October 6, 1917: 7). Thus the Attorney General ruled on these three questions stating 

that: 

the provisions of the cross-license agreement seem to me to be reasonably adopted 
to secure cooperation among the parties to the agreement in the interchange of their 
patent privileges without imposing by their necessary effect any undue restriction of 
competition in violation of the Feder^ antitrust laws, but rather rendering 
competition freer by giving every responsible manufacturer of aircraft access to all 
the Inventions in that field (Gregory October 6,1917:7). 

Finally, the Attorney General was asked to rule on whether or not the provision requiring 

the assodation's members sign a 'voting trust agreement' constituted a restraint of trade in violation 

of the Federal antitrust laws. Essentially, the 'voting trust agreement' gave management of the 

MAA to three voting trustees for a period of five years. These trustees included a representative of 

the Wright and Curtiss Companies, a representative chosen by the remainder of the MAA's 

manufacturers and 'neutral' third trustee chosen by the other two. Given that the primary function 

of the MAA was to act as an agent for the parties to the cross-licensing agreement by executing 

licenses, collecting and dispensing royalties and appointing through its board of directors, one of 
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the arbitrators to pass on the value of the patents acquired, this provision would appear to give 

unequal voice in the MAA to the Curtiss and Wright Companies. That is, their interests would 

seem to receive greater representation in the association than those of the other manufacturers. 

However, the Attorney General concluded that since the Wright and Curtiss Companies were the 

principal owners of the association's patents, and thus entitled to the bulk of the royalties provided 

for in the agreement, "their interests are somewhat antagonistic to the other manufacturers who 

have to pay these royalties". Subsequently, "if all the manufacturers had been given equal voice in 

the Association, Inc., the smaller manufacturers together would have been able to control the 

Association". The Attorney General was of the opinion that avoiding this conflict of interest was 

the intent behind the provision and though appearing questionable it did not constitute a restraint of 

trade. Thus, he ruled that "upon the data submitted to me 1 am of the opinion that the Association, 

Inc., as now constituted and the cross-license agreement are not in contravention of the antitrust 

laws of the United States" (Gregory October 6. 1917: 7-9). Summarily, six months latter, the issue 

of the Curtiss patents' financial value was put to rest NACA chose three independent patent 

attorneys to review the amount of royalty guaranteed to the firm. The attorneys jointly concurred 

that: 

such a royalty in our opinion is entirely reasonable in the premises and in all probability 
less than the basis of recovery a court would allow in a suit against a private individual or 
concern. In fact the amount in question would be a perfectly reasonable royalty under the 
Wright patent alone and quite possibly under the Curtiss-Bell (aileron) patent, to say 
nothing of the other patents covered by the Cross-License Agreement (cited in NACA May 
15, 1928:7). 

This assessment, along with the ruling of the U.S. Attorney General legitimated the MAA and its 

cross-licensing agreement 

The actions erf' the Aeronautical Society of America, and the ensuing involvement of the 

Department of Justice in the industry's patent dispute, demonstrate that institutional actors face both 

internal and external constraints on their collective action problems (Schneiberg 1996). These 

events also attest to the significant role that preexisting institutional arrangements play in 



128 

delineating the parameters in which new institutions can be enacted. Further, they suggest that 

public and private actors need to take into account the various institutional proscriptions for and 

against various forms of cooperative enterprise building. That the U.S. Attorney General was 

summoned to rule on the legality of the industry's institutional arrangement underscores the fact 

that although aircraft producers and the state shared a vested interest in a successful resolution of 

the patent dispute, they could not enact a solution independently. For the legitimacy of the solution 

was ultimately contingent upon whether or not it conformed to existing state antitrust laws. While 

the favorable ruling was of no minor importance, the real value of the institutional arrangement lay 

in its effect on tiie industry's performance. 

Economic Performance Consequences of the Cross-Licensing Agreement 

The primary objective of the Manufacturers Aircraft Association and its cross-licensing 

agreement was to resolve the industry's patent dilemma. Industry participants and state actors 

intended this to be accomplished by pooling aviation's patented prerequisite technical inputs, cind 

making them available to all manufacturers, in order to facilitate the quantity production of aircraft 

unfettered by litigation. During the period 1904 - 1916, the technology required to msuiufacture 

aircraft was patented, tightly controlled and contested. The latter found concrete expression in the 

protracted legal dispute between Curtiss and the Wrights and eventually between these firms and 

new industry entrants. Consequently, aircraft production was virtually flat between the years 1904 

- 1916; this despite the fact that demand for aircraft increased in 1915. Not until the state 

interceded in the patent dispute in 1916 and aided industry members in implementing an 

institutional solution to their collective action problem in 1917 was aircraft production able to 

proceed. After this agreement, the production of aircraft increased dramatically and peaked at 13, 

894 un<'s by the end of 1918. Clearly, the aircraft manufacturers cooperative agreement had a 

positive impact on the industry's performance. 
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Nevertheless, because official aircraft production records do not exist for the period 1904 

to 1912, the number of reported produced should be viewed with caution. As [ previously noted, 

no records nor reliable estimates exist for the "woodshed builders" who constructed their own 

airplanes during the early period. Commercial and civilian production records first appeared at the 

end of 1912. In that year, 29 aircraft were manufactured, all of which were exported. No aircraft 

were produced for domestic commercial or civilian markets from 1912 until the U.S. entered the 

weir in April of 1917. In 1914, a total 49 aircraft were manufactured, and as in 1912, all were sold 

abroad. U.S. military purchase orders provide more detail. Between 1908 and 1916, a combined 

total of 54 airplanes were delivered to the Army and Navy. These aircraft were produced by the 

industry's patent-owning manufacturers; Wright-Martin and Curtiss. (NACA March 23, 1917). 

NACA documents also report that by 1916, only 62 out of an ordered 366 aircraft were delivered to 

the U.S. military (NACA March 29, 1917). Consequently, these production statistics are the best 

we have available. 

Table 1.3 (see appendix A) lists the producers who manufactured aircraft from the 

inception of the cross-licensing agreement through November of 1919. Included in the table are the 

number of aircraft each manufacturing concern built. In the table, producers are separated 

according to those who were members of the Manufacturers Aircraft Association and those who 

were not Recall that under the provisions of the cross-licensing agreement, airplane orders that the 

MAA's members were unable to fill could be placed with other manufacturing concerns mobilized 

by the state to aid in the war production effort. These manufacturing concerns paid shop, license, 

and royalty fees to the MAA, just like the association's actual members. Table 1 shows that the 

total production of the aircraft was 13,894 units, of which members of the MAA accounted for 

9,742. The remaining 4,152 were built by the firms that were mobilized by the state. Thus, 70% of 

the aircraft produced were manufactured by the association's members. 

Considering the aircraft production figures for individual members of the MAA, the fact 

that the Curtiss Company's output accounts for 41% of the associations total production suggests 
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that the main patent contributors lienefited the most from the cross-licensing agreement. However, 

we can see from the production numbers that large orders for aircraft went to non-patent 

contributing members of the association as well. So. while the Curtiss Company, produced 4,014 

aircraft, the second largest number of manufactured planes - 3,506 - was produced by the Dayton-

Wright Company, which contributed no patents to the association. Similarly, the next four largest 

aircraft producers were non-patent contributing manufacturers. These included the Standard 

Aeroplane Company with 1.033 manufactured aircraft, followed by the Thomas-Morse Airplane 

Company with 599, the Breese Aircraft Company with 300, and the L.W.F. Engineering 

Corporation with 131. In contrast, the Wright Corporation, which controlled the industry's basic 

patent, and its subsidiary the Glenn Martin Aircraft Company, produced 51 and 10 airplanes 

respectively. 

Given that the MAA's members were awarded all the business they were capable of 

handling, the production numbers in Table 1 are rather revealing. For example, the small number 

of aircraft produced by the Wright Corporation appears to support the claims of other industry 

participants that the firm had done very little as a builder of aircraft, preferring instead to stand on 

its patents and assess royalties. Further, 30%, or 4,152, of the aircraft produced had to be 

manufactured by firms mobilized by the state, thus attesting to just how little development occurred 

in the aircraft manufacturing sector during the previous thirteen years. Not to diminish the MAA's 

remarkable achievement, but rather to put the industry's accomplishment into perspective, the 9,742 

aircraft produced by the association's members is but a fraction of the nearly two million vehicles 

the automobile industry produced in 1917. Regardless, Table 1 shows that the manufacturers' 

cross-licensing agreement had the intended effect of opening up the industry's patents to all aircraft-

producing firms. With the exception of the Aeromarine Plane and Motor Company, every member 

of the MAA received a contract to produce aircraft. Consequently, the institutional arrangement 

implemented by the state and industry members had a positive effect on the manufacturing sector's 

economic performance. 
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Sumniary 

In this chapter, I have shown how aircraft producers overcame their collective action 

dilemma. By the end of 1916, the hoarding of aviation's basic technical inputs and eight years of 

litigation had left the industry, particularly the manufacturing sector, underdeveloped. As such, it 

was ill suited to handle the sudden increase in demand generated by the war in Europe. New firms, 

organizing to take advantage of this market opportunity, where unable to absorb the cost of the 

technical inputs needed to manufacture aircraft, and at the same time, make the additional fmancial 

outlays to expand their facilities. Those who controlled the aviation's prerequisite inputs, acted 

opportunistically and attempted to exploit the situation by imposing flnancially prohibitive license 

and royalty fees on the new manufacturing concerns. These actions, along with the unresolved 

dispute between the industry's two patent controlling firms, generated uncertainty over future costs 

that the new producers might have to incur. As a result, production was held-up, the cost of aircraft 

increased, new firms refused to expand their facilities and some declined accepting new orders 

altogether, until the matter was resolved. 

External political events brought the state into the industry's dispute, however. America's 

commitments to its allies, and its own military aerial needs, meant that the monopolization of 

aviation's basic technical inputs could not be allowed to continue. Consequently, various state 

actors were responsible for defining a viable set of solutions and providing incentives that brought 

aircraft manufacturers to the "collective bargaining table". The State used its authority and 

resources to force aircraft manufacturers to resolve their dispute by collectively "pooling" their 

patents and opening up their use to all present and future aircraft producers. To administer the 

patent pool, state and industry actors established an association that implemented rules, regulations 

and sanctions to ensure compliance with the agreement In essence, those involved in resolving the 

dispute effectively instituted an open cartel of producers designed to permit industry development 

Incentives for cooperating were built into the agreement including: firms' mutual access to each 

others' technology; an internal board of arbitrators for handling any future legal disputes; 
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stipulations for sharing new production methods: and financial compensation for conducting 

research and development For its efforts, the state exacted a concession from aircraft producers. 

That concession permitted the state to place aircraft contracts with other manufacturers. Aircraft 

producers were given all the orders they could handle, but in order to secure the large quantities of 

aircraft demanded by America and its allies, other manufacturing concerns had to be mobilized for 

the war effort 

With the implementation of the patent pool and the creation of the manufacturers 

association to over see its administration, the industry's development was able to proceed. Pending 

and past litigation ceased, production resumed and the cost of aircraft was reduced. Consequently, 

resolving the industry's collective action dilemma, required the creation of a cooperative institution; 

one that went beyond the unregulated, atomistic governance structure that characterized the 

producers inter-firm relations since the development of the airplane. 

What does the case of aircraft manufacturers tell us about industry development in general? 

The experience of airplane producers suggests that how an infant industry's technical resources are 

governed has profound consequences on the development and performance of its various activities, 

functions, and sectors. Specifically, this case suggests that emergent industries face issues over the 

appropriation of basic technical inputs that produce problems of monopolization and sharing. 

Simply stated, firms need access to basic technical inputs in order to produce an industry's goods 

and services as well as to compete with one another in the marketplace. However, since such 

inputs can be patented, and hence individually owned and controlled, they are subject to prisoners 

dilemmas. By monopolizing such inputs, firms can gain a competitive advantage over other 

industry participants. For example, they can dominate an industry's markets and restrict the 

entrance of new firms to the field. Subsequently, owners of patented technical resources may see it 

in their immediate interests to restrict access to or impose large costs for the right to access the 

technology they control. 
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Such self-regarding behaviors, however, are likely to spur a collective irrationality among 

competing firms that hampers industry development Firms may find their ownership and control 

of patented technology contested. To the extent that such technology can be replicated or infringed 

by competitors, controlling firms may fmd it very costly to protect and enforce their patent rights. 

Ensuing legal battles and uncertainty over their outcomes are likely to thwart broader industry 

investments and generate "tit for tat" actions by other participants. That is, firms that engage in 

hoarding behaviors or impose large financial costs to access the technical inputs they control are 

likely to spur retaliatory behavior. They set a precedent for acting opportunistically and self-

interestedly in future situations regarding matters of technical resources appropriation. These 

behaviors are likely to undermine the ability of firms to capitalize on opportunities for new profits 

and market growth created by changes in the industry's environment; such as a rapid and large scale 

increase in demand for its products. They are also likely to stymie further innovations in an 

industry's products and services as legal batties drain off profits and sap firms creative energies. 

Subsequentiy, there are certain tradeoffs to how firms choose to control access to their 

industry's basic technical achievements. Hoarding or financially restrictive actions that limit access 

may give individual firms a market advantage but this strategy can lead to "competitive traps" that 

make it impossible for industries to move forward in their development. The inability of aircraft 

producers to resolve their collective action dilemma on their own suggests that overcoming such 

competitive traps requires the involvement of existing and the creation of new institutions that go 

beyond markets and hierarchies. More specifically, their experience suggest that subjecting an 

industry's prerequisite technical inputs to the vagaries of the market or the discretion of individual 

firms can lead to sub-optimal industry outcomes. Such is likely to be the case when: production of 

an industry's products or services requires the use of multiple technologies; markets are severely 

limited or in the infant stages of their development; alternative technology sources are absent; and 

when firms are forced to focus on their short-term economic interest as opposed to the indusQ^'s 

collective welfare. Broader institutions, like the state or associational governance structures, are 
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thus necessary for reconciling the immediate individual interests of firms with the larger collective 

interests of industry development Such institutions provide industry members with incentives to 

cooperate and share their technical resources so that they can overcome their collective action 

dilemmas and go on to achieve growth and development Likewise, such institutions also holdout 

the threat of sanctions for those who opt to defect or cheat on their agreements or refuse to 

cooperate altogether. Thus, certain public and private institutions are important and necessary for 

"ordering" inter-firm exchanges and permitting competition to flourish. 

The case of aircraft producers also demonstrates that when firms face collective action 

problems they do not craft and implement solutions in an environment bereft of institutional 

constraints and facilitators. Economic actors "borrow" institutional solutions enacted in other 

industries. State agencies heed federal laws when acting in concert with private industry. 

Consequently, industries typically confront both external and internal obstacles to collective action 

(Schneiberg 1996). All told, the actions of industry participants are shaped by preexisting rules and 

institutional arrangements which provide certain options and limit others. This is no less true for 

state actors, for as the case of America's aircraft producers illustrates, even when the state's interests 

are at stake, or converge with those of the industry, the former cannot act in a purely self-regarding 

manner. 
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CHAPTER FOUR: 

FREE MARKETS AND THE PROBLEM OF LEGITIMATING 

COMMERCIAL AIR TRANSPORTATION 

Introduction 

Traveling by aircraft today is a rather mundane experience. Indeed, so commonplace has 

airline flying become that few travelers planning a trip across the United States bother to consider 

alternative modes of mass transportation. This was not always the case, however. Nearly a quarter 

century after the airplane was first invented 1903. commercial air transportation had yet to become 

a reality for most of the nation's travelers. Before the public would embrace commercial airlines, 

industry members had to establish the legitimacy of both the airplane and flying. In short, the 

public needed to be convinced that the airplane was a reliable invention and that flying was safe 

enough to entrust their lives. Establishing aviation's legitimacy, however, proved to be a difficult 

and lengthy process, one thwarted by the lack of institutions that facilitated cooperation among 

industry participants. Without such institutions to govern the operation and construction of aircraft, 

industry members engaged in behaviors that sullied aviation's reputation and fostered a negative 

public image of flying. 

In this chapter, I document those behaviors that undermined aviation's sociopolitical and 

cognitive legitimation. I begin with a brief account of the Smithsonian Institute's failure to develop 

a successful airplane and the ramifications this had for aviation's development early on. From their, 

I proceed to examine the airplane's initial role in American society, showing how its use for public 

entertainment earned it a dangerous, unsafe, and frivolous reputation with the general public. I 

argue, in part, that the lack of a broader regulatory regime forestalled the adoption of uniform 

operation, construction, and certification standards, as well as further technical refinements for 

aircraft. I show how the inability to secure these achievement, enabled firms to pursue their 

individual economic interest at the expense of the rest of the industry's development. I also 
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document the failed initial efforts of various industry advocates who attempt to solve the industry's 

problem through private regulation and the creation of a public aeronautic research institution, 

modeled after similar European facilities. In the remaining two sections, I examine aviation's 

progress after World War I and explain how the failure to establish a regulatory apparatus prior to 

the war lead industry participants to return to the same debilitating behaviors after the conflict 

ended. Across the Atlantic, however, institutional investments in aviation, early on, enabled 

commercial air transportation's development to begin in earnest after the war. 

The Birth of the Airplane: Public Failure, Private Success* 

On December 8, 1903, noted scientist and secretary of the Smithsonian Institute, Samuel P. 

Langiey, conducted a second public demonstration of a flying machine. Called an aerodrome, 

Langley's invention was the culmination of nearly a decade of aerial experiments in which he 

struggled to solve the problem of heavier than air flight. In 1902, he and his assistant, Charles 

Manly, had achieved limited success with a small-scale unmanned model powered by a steam 

engine. That success lead to a $50,000 congressional grant for the development of a full-scale 

machine capable of carrying a human being. The first test flight of the aerodrome on October 7, 

1903, had ended in failure. Now. after a little more than two months of repairs and additional 

refmements, Langiey and his assistant were about to see if their contraption would finally fly. The 

honor of piloting the machine fell to Manly. Perched on top of a catapult that was attached to the 

roof of a houseboat anchored in the Potomac River, the aerodrome, with Manly at the controls, was 

ready for flight. Nearly a thousand people, among them reporters form the Washington Post, the 

New York Times and other major newspapers, crowded the river's banks in anticipation of the event 

What they witnessed lasted all of five seconds. The catapult hurled the aerodrome into the air and 

* The roUowing sources were used for tiiis brief section: Vaeth (1966) Langiey: Man or Science and Flight; Morris and 
Smith (19J3) Ceiling Unlimited: The Story of American Aviation from Kitty Hawk to Supersonics; Biistein (19S4) 
Flight in America: 1900-1983. 
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then gravity immediately pulled it into the river. Manly nearly drowned as he struggled to 

disentangle himself from the wreckage, but was able to free himself and swim back to the 

houseboat. The public debacle cast dispersion upon Langley's reputation and served to discredit 

aeronautic research. His efforts to build a flying machine were ridiculed in the press and his failure 

furthered public skepticism towards the possibility of mechanical flight. Matters were made worse 

when it came to light that the state had funded Langley's experiments with $50,000 of the public's 

money. This brought a prompt end to government funding of aeronautic research, culminating in 

the closure of Langley's laboratory at the Smithsonian Institute. 

Nine days after Langley's failure, the Wright brothers succeeded in flying the world's first 

airplane. In contrast to Langley's public spectacle, the Wright's efforts went largely unobserved. 

Only slowly did word of their success at Kitty Hawk find its way into American newspapers. In 

light of the unsuccessful efforts of a noted scientist like Langley, it is not surprising that news of 

two obscure bicycle shop owners having invented and flown the worid's first airplane was met with 

considerable disbelief. Contributing to that disbelief was the Wright brothers' own reluctance to 

either discuss their invention publicly or stage demonstrations of their flying machine. Only after 

being granted granted patents for their invention in 1906 did they cautiously hold demonstrations of 

their airplane (Smith 1965). Instead of pursuing the development of commercial markets, the 

Wrights initially sought to obtain military contracts for their invention. In 1906. they were awarded 

a $26,000 contract for one airplane which they fulfilled two years later (Morris and Smith 1953). 

During that time, the Wrights did not license their invention in America and maintained a 

monopoly over the technical knowledge necessary for the manufacture of aircraft. Subsequently, 

for nearly six years, the Wrights invention received scant public attention in the United States and 

no progress was made in developing a commercial market for aircraft 

One is tempted to ask, "How might things have been different for the development of 

America's aviation industry had Langley been the first to solve the problem of heavier than air 

flight and not the Wrights?" Although purely speculative, it seems safe to assume that had Langley 
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triumphed, the development of aviation would have been much different than it turned out to be. In 

ail likelihood, Langley, as secretary of the Smithsonian, would have been able to persuade congress 

for additional money to continue his aeronautic research. Since the airplane would have come into 

being at the hands of an agency supported by the state, it also seems reasonable to assume that the 

invention, and its further subsequent development, would have proceeded with a considerable 

measure of legitimacy. Given that Langley was a member of the scientific community, one might 

also be tempted to contemplate how he would have treated his discovery. In the ten years leading 

up to the construction of his aerodrome, Langley had published aspects of his research and shared 

his work with colleagues at various research institutions in Europe. His own work had benefited 

from the work of men like aeronautical engineer Sir George Caley and Otto Lilienthal. In view of 

these facts, it seems reasonable to assume that Langley would have continued in the scholarly 

tradition of publishing one's findings for independent verification. Had this happened, the 

dissemination of the technical information necessary for producing airworthy machines may very 

well have been treated as a collective good - rather than an individual achievement as the Wrights 

treated their work - thus, potentially leading to greater collaboration and investments in aviation's 

development 

Furthermore, had Langley succeeded, knowledge of the airplane would most likely have 

diffused more rapidly among the general population. The idea that human beings were capable of 

sustained mechanical flight would have, in ail likelihood, no longer seemed so far fetched and 

ridiculous. Newspapers accounts and photographs would have left readers with images of success 

rather than failure. One wonders how the invention's association with men of formal scientific and 

engineering training would have affected the public's perception of the airplane and their 

willingness to embrace the contraption as a vehicle of commerce. Had these events occurred, 

America's aviation industry may very well have gotten off to a more auspicious beginning. Perhaps 

civil aviation would have received greater attention initially and, in the process, spurred the 

development of commercial aeronautic markets. Such was not the case, however. 
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Aviation's Public Image and Legitimacy Problems 

In the years immediately following the development of the airplane, manufacturers became 

embroiled in a legal battle over patent infringements. This battle stymied commercial aircraft 

production, inflated the price of airplanes, and prevented additional manufacturers from entering 

the field. Unable to reach a private settlement, the industry's two primary aircraft producers - the 

Wrights and Glenn Curtiss - fought each other in the courts for nine years. During that time, little 

progress was made in developing commercial markets for aircraft. The two manufactures, 

however, found that although there was little demand for the actual purchase of their product, the 

public was willing to pay for the experience of witnessing the invention in action. Subsequently, 

both the Wright and Curtiss companies formed and trained their own flying teams and, in 

conjunction with various promoters, staged exhibition meets and aerial demonstrations in cities of 

all sizes across the country (Smith 1965; Schrader 19S3). Typically, prize money was provided by 

wealthy citizens and major newspapers. The Chicago Record-Herald, for instance, offered $10,000 

to the winner of an air race it sponsored between Chicago and Springfield, Illinois. Earnings from 

exhibition flying were substantial. Aviators who flew for Curtiss and the Wrights were paid a set 

weekly salary plus an additional fifty dollars for each day they performed. Good pilots could earn 

between $6,000 to $10,000 for a season of flying, while the companies they represented grossed 

$1,000,000 a year (Morris and Smith 1953; Bilstein 1984). 

The exhibition sector attracted the public by the thousands. Meets held in cities like Los 

Angeles and New York, for example, drew 50.(X)0 spectators in a single day (Pendergast 1981). 

From the end of 1909 through 1917, hundreds of other cities, including Sacramento, San Francisco, 

Seattle, Denver, Milwaukee, Chicago. Dayton. Louisville, Portsmouth, Boston, Pittsburgh. 

Philadelphia, Birmingham, New Orleans, and Hot Springs, hosted flying meets. It was through the 

exhibition sector that the American public initially gained wide-spread exposure to the airplane. 

The sector fueled a fascination with the invention, particularly among the nation's well-to-do, many 

of whom formed private aeronautic clubs. A number of them, including real-estate magnate 
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Clifford B. Harmon, millionaires Russell Alger Jr. and John Jacob Astor. were profiled in a special 

section of the Sunday June 26, 1910, New York Times. The section's headline read, "Rich Men 

Take Up the Dangerous Sport of Flying: Risk Their Lives In Aeroplanes Simply Because They 

Enjoy It" (NYT June 26 1910:5). 

Although exhibition flying was lucrative, the sector's profits came at considerable expense 

to aviation's public reputation. While acrobatic stunts and aerial races provided spectators with 

thrilling entertainment, they fostered an image of aviation as a dangerous form cX circus-like 

entertainment, and with good reason. The sector's speed and altitude contests, figure eights, loop 

the loops and aerial races put the pilots at risk of stalling their planes, crashing into other aircraft, 

killing themselves and, on occasion, spectators as well {Aero Vol. 3, No. 13, December 30, 1911). 

In fact, so deadly was exhibition flying that one stunt pilot. Beckwith Havens, found himself doing 

double-duty shortly after joining the Curtiss flying team. According to Havens, "We were killing 

them [pilots] off so fast that I was beginm'ng to fill everyone else's flying dates. I'd be on a sleeper 

[night train) every night to make the next town, and ended up with three machines [airplanes} and 

three sets of mechanics (cited in Prendergast 1981: 89). 

While thousands of people witnessed the tragedies first-hand, the nation's newspapers kept 

the rest of the public informed of the gruesome events. As reported in the New York Times: 

Forced into the air by the jeers of thousands...who called him a coward, F.H. Miller 
[exhibition pilot] shot into the sky at twilight this evening and at a height of 200 feet was 
burned to death before the eyes (tf terrified spectators...The accident occurred as Miller was 
beginning his spiral glide...Miller's body was burned to a crisp and his features were 
unrecognizable (NYT September 23, 1911: 1). 

Other exhibition pilots, like George L. Newberry, met with similar, though perhaps more ironic, 

fates. Newberry was killed in Troy, New York, before a crowd of 20,000 people who assembled to 

watch his performance. During the course of his routine, Newberry lost control of his airplane and 

crashed into a cemetery bordering the flying field (NYT June 1, 1915). Frequendy, simple 

carelessness and oversights meant the difference between life and death for the sector's pilots, as 

evident by the circumstances surrounding the accident that claimed the life of stunt pilot Tony "the 
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daredevil" Castelane. The aviator was killed while flying in. "an exhibition event in Eimira, New 

York. It is believed that Castelane had forgotten to secure his safety harness. While attempting to 

roll his machine in the air, he fell from his aeroplane and dropped 200 feet to his death" (NYT 

September 23, 1911: 1). 

Nearly identical circumstances lead to the death of stunt pilot Louis Rosenbaum while he 

was performing in Washington. Rather than disappoint the 5,000 spectators that had gathered to 

see the state's first exhibition meet, Rosenbaum chose to ignore the warnings of his fellow aviators 

and flew his airplane in unfavorable weather conditions. "He fell over 600 feet to his death after 

being thrown from his aeroplane when it turned turtle after being struck by strong gusting winds" 

(NYT September 20, 1911: 2). Like Castelane, Rosenbaum had failed to secure his safety harness 

before taking to the air. So common was this fatal mishap that one newspaper cartoonist was 

prompted to respond with a tongue-in-cheek solution entitled, "For the Safety of Our Aviators". 

Appearing in the Sunday May 29, 1910, edition of the New York Times, the cartoon depicts a pilot 

tumbling from his overturned airplane. Stretched-out over the entire landscape and surrounding 

city below the falling aviator is an enormous safety net suspended on towering poles (NYT May 29, 

1910: parts, page 16). 

Fortunately, not every exhibition accident ended in tragedy. Some stunt pilots managed to 

walk away from their crashes relatively unscathed. Even then, however, newspaper accounts 

seldom missed the opportunity to underscore the aviator's harrowing bnish with death, like the 

following story, also reported in the New York Tunes: 

Louis Paulhan had a narrow escape from death today when his Farm an biplane collided 
with the fence guarding the race track at Overland Park, crashed through it, and came down 
in a heap of wreckage. Paulhan was thrown headlong, but beyond a severe shaking up 
escaped unharmed...A dozen or more people were knocked down by the machine when it 
tore through the fence, but no one was seriously hurt (NYT February 4,1910: 8). 

As the article suggests, injuries were not limited to those who operated the airplanes. Spectators 

found that they too were susceptible to being maimed and hurt. During an exhibition meet at 
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Asbury Park in New Jersey, for example, an airplane crashed into a crowd of onlookers. The pilot, 

Walter Brookings: 

and seven persons among whom his aircraft crashed into were injured, three of them 
seriously and one so badly that he was not expected to live through the night. George 
Burnett, a thirteen-year-old boy was [left] unconscious and bleeding from wounds on his 
head and arms. His skull had been fractured and his hip dislocated. He was carried, 
seemingly lifeless, to the field hospital, where his mother ran frantically after him 
(NYT August 11, 1910: 1-2). 

Equally unfortunate was Ruth Hildreth who was killed when exhibition pilot Lincoln Beachy lost 

control of his aircraft and plowed into a crowd of people who had paid to see his performance in 

Hammondsport, New York. Miss Hildreth was killed instantly and her sister, Dorothy, was 

seriously injured (NYT March IS, 1915). More fortunate were the Ritter and Smith families who, 

while attending the state of Tennessee's first aerial exhibition meet, escaped serious injury when 

one of the performing aircraft crashed into their automobile while they were seated in it. As 

recounted in the New York Times: 

Losing control of [his| Curtiss biplane,.. J.C. Mars plunged downward at terrific speed 
into the field of the aviation course here today, alighting on top of a seven passenger 
touring car, in which were seated three women and two children... Terrified screams from 
the women were heard...as the biplane landed squarely on the automobiie...The canopy 
over the touring car saved the lives of its occupants, only one of whom was slightly 
injured...The accident brought to a thrilling close the first aviation meet in Memphis 
(NYT April 11,1910: part 2, page 1-2). 

The possibility of witnessing a crash and the possible death of an aviator, fostered a morbid 

fascination with exhibition flying {Aero Vol. 3, No. 8, November 25, 1911). On occasion, the 

sector spawned some rather macabre behaviors among its spectators, as the events surrounding 

exhibition pilot Ralph Johnstone's death suggest: 

Scarcely had Johnstone hit the ground before men and women swarmed after the 
wreckage fighting with each other for souvenirs. One of the broken wooden stays 
had gone almost through the airman's body. Before doctors or police could reach the 
scene one man had torn the splinter from the body and run away carrying his bloody 
trophy. The crowd tore away the canvas from over the body and even fought for the gloves 
that had protected Johnstone's hands from the cold... Johnstone's back, neck and both legs 
were broken, the bones of his thigh being forced through his flesh and the leather garments 
he wore (NYT November 18,1910: 1-3). 
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Those who promoted exhibition meets seemed aware of the fact that such events were having a 

negative impact on the infant industry. Some took drastic measures to limit the public's exposure to 

the sector's accidents and fataiities, as indicated by the following story, which ran in the New York 

Times. According to the story's reporter 

No photographers were allowed near the accident Regardless, many tried to reach the 
wrecked machine and started fighting with the guards. However, the guards succeeded in 
smashing every camera. Mr. Woodruff [the promoter) told the police that tomorrow he 
would have them armed with guns and that if any photographer did not keep away from the 
wrecks they should shoot them...They shall not be allowed to take any pictures of accidents 
at this meet (NYT September 26,1911:1). 

But, despite promoters' efforts to prevent the public from seeing the exhibition sector's 

carnage, they could not hide the fact that death was commonplace to this sector of the nascent 

industry. By the end of 1910 alone, thirty-seven of its pioneering aviators had been killed, most 

while performing in various exhibition events across the country (Morris and Smith 1953). Not 

surprisingly, some stunt pilots recognized the negative consequence that their sector's accidents and 

fatalities held for the entire industry. Commenting on that fact was pilot Art Smith. After nearly 

burning to death when his plane's wings caught fire from the flares he attached to his aircraft for an 

evening aerial stunt in San Francisco, Smith told reporters. They [the crowdj sjud I had made a 

spectacular flight. 1 knew I had made a criminal mistake. An error means more than the individual 

wreck, it means an injury to all aviation" (cited in Aviation Quarterly 1984:210). 

Concerned with the number of exhibition related accidents and fatalities, the editorial board 

of the New York Times called for a "requirement of a certificate of competency before anyone is 

allowed to fly over people's heads and houses and grounds." According to the editors, "This matter 

should be addressed now while the sport is in its infancy rather than waiting until the pressure of 

further regrettable incidents forces the industry's hand" (NYT June 26,1910:8). 

In all likelihood, had such requirements been enacted in 1910, they would have alleviated 

some of the aeronautic accidents that occurred outside the exhibition sector as well. Numerous 

private individuals were "bitten by the flying bug" in the airplane's initial years. From the 
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backyards of tenement houses in Chicago to farm yards in the midwest, hundreds of "woodshed" 

airplanes were built by 1914 (Bilstein 1984). Readily available pamphlets and blueprints showing 

"How to Build a Bleriot-type Aeroplane" and "How to Construct a Farman Rying Machine" could 

be purchased from aeronautic magazines, like \ero, for as little as fifty-six cents (Aero Vol. 3, No. 

4, October 28, 1911). Novice enthusiasts bought these pamphlets and built their own personal 

airplanes. Others attempted to construct flying machines of their own design, often without any 

understanding of the basic aeronautic principles that enable an airplane to fly. Bicycle tires, bailing 

wire, old canvas and scavenged parts from exhibition crashes were fodder for many of these 

personal flying machines. Not surprisingly, attempts to fly them often met with disaster. As 

reported in the Ntw York Times: 

Eighteen year old Henry Turner died today when a biplane he built from discarded 
parts of wrecked aeroplanes crashed at Mineola Aerodrome in Long Island...Turner 
had no previous training as an aviator and held no license from any aviation 
school...His plane was crushed into splinters and many of these were forced into his head 
and body (NYT June 22, 1912: I). 

Others, like woodshed airplane builder Alexander Beach, were fortunate to have only their pride 

injured. According to the San Francisco Chronicle, the novice builder 

...narrowly escaped drowning in the Potomac river. Beach was giving his hydro
aeroplane, a machine of his own design and construction, a public trial on the river. 
As the machine was rising from the river's surface its propeller broke and the 
machine overturned and sank into the water. Harbor police pulled Beach's body to 
safety (SFC January 16, 1912: 4). 

At the root of the nascent industry's problem was the fact that it lacked a regulatory regime 

that delineated the parameters of appropriate aircraft operation and construction. Access to 

America's skies was unfettered. There were no aeronautic laws or regulations that industry 

participants had to heed. Aviators were neither required to be licensed nor receive any special 

instruction before they were able to fly an airplane. Indeed, many of the flrst aviators were self 

taught and learned by trial and error. When accidents or fatalities occurred, neither pilots nor 

producers were held accountable. Adding to the industry's troubles was the fact that the private 

control of aeronautic patents prevented the establishment and convergence around a uniform set of 
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aeronautic standards. Without such standards it was impossible to establish a viable regulatory 

regime for determining and certifying the structural integrity and air worthiness of aircraft. 

Subsequently, advancements in airplane design and performance were painstakingly slow as 

collaboration between competing producers was non-existent in the years prior to 1917. As a result 

early aircraft were fairly unreliable, difficult to control and prone to accidents when operated under 

the best of conditions. Consequently, both the airplane and the act of flying were "hit or miss" 

undertakings. The public's only means of assessing the reliability of aircraft and the competence of 

those who flew them was their own observation of exhibition flying events. Those events did not 

inspire widespread confidence in the industry and its products. 

Laissez Faire Markets and the Problem of Cognitive Legitimation 

The rash of aviation accidents and fatalities caused concern among industry participants 

and lead many to speak-out against aerial stunt flying. Admittedly, some spoke with more 

conviction than others. In the latter camp was airplane manufacturer Glenn H. Curtiss. 

Commenting on the circumstances surrounding the death of one of his exhibition pilots, Curtiss 

said. "I do not approve of spectacular stunts by aviators simply for the purpose of earning the 

applause of the crowd. [A|s long as pilots will continue to do such things...we shall have these 

deplorable accidents" (Aero Vol. 3, No.18, February 3. 1912c: 353). Of course, it was not just for 

the applause of the crowd that exhibition pilots risked their lives, money had something to do with 

it as well. 

A more cogent assessment of exhibition flying's impact on the public's perception of 

aviation was provided by its most famous stunt pilot, Lincoln Beachy, who publicly remarked, "I 

fear those who represent the future of aviation...are being taught that flying is most dangerous and 

that the airplane is but a toy to be used solely for exhibition purposes." Further, he stated, 

"Aviation holds great promise for transportation and other commercial ventures, but for that to 

occur we must move beyond entertainment and dispel the public's fear of flying" (SFC, Jan. 2, 
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1914). Ironically, for one whose insight into the nature of the industry's problem was so lucid, 

Beachy was idlied fourteen months later while performing in San Francisco. His death prompted 

ACA official Howard Huntington to call for "an end to daredevil flying" stating that industry 

members should "close the era of fIying...for thrills...and for strictly an exhibition reputation" 

(NYT. March 15, 1915: 5). Equally critical of the exhibition sector was industry advocate, and 

managing editor of Aero magazine, E. Percy Noel. Noel argued "[I|t should be borne in mind that 

only a small percentage of all aeroplane accidents...have occured in actual travel, but rather in 

exhibitions of daring and fool-hardiness which bear no relation to the future of aviation" (Aero Vol. 

4 No. 4, April 27, 1912; 100). Editorials in Aero, were critical of exhibition fly stating that: 

Stunt flying should be discouraged...From an aviator's stand point, stunt flying is most 
dangerous...by encouraging stunt flying, the promoter whets his audiences' appetite for 
freak performances with the ultimate result that they will not be satisfled with legitimate 
flying {Aero Vol. 3, No. 13, December 30,1911: 262). 

Naturally, there were those within the industry who did not welcome the growing concern 

over safety and the criticisms leveled against stunt flying. In particular, some of the exhibition 

sector's pilots believed that flying restrictions would bring an end to their livelihood. While others 

feared that producers would take the thrill out of flying in their determination to make aviation 

more safe and mainstream. These concerns were expressed in a letter to the editor of Aero, written 

by an exhibition pilot who argued: 

There are people who do not take the underground railway because they have seen 
the alarm cord and the flre extinguisher; things which spell danger....Aviation must be 
prevented from falling into a similar rut We must study our machines as carefully as 
possible in order that critics may be considerate to the pilot who has not sacriflced 
everything for the sake of security. And we must never heighten the accounts of aeroplane 
disasters by the introduction of the ghastly details (Aero Vol. 3, No. 5, November 4,1911: 
2). 

Although producers were not entirely unsympathetic to the concerns voiced by exhibition 

pilots, for them, aviation's future depended, in part, upon the cultivation of a more staid image. 

This was especially true if the industry was to successfully "sell" the public on the idea of 

passenger carrying commercial flights. Consequently, it was incumbent upon those who intended 
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to profit from the airplane's commercial application, to encourage the development of safe 

passenger carrying planes operated by competent aviators. Subsequently, the belief that exhibition 

flying was engendering public resistance to the airplane, and thereby holding-back the industry's 

development, continued to be voiced by industry advocates. As reported in Aero: 

While followers of aviation know die capability of the aeroplane, and in their mind 
there is no doubt as to the future, the general public has not yet grasped the idea... They 
have in many cases a lurking fear of the aeroplane and...hold that it is unreliable. These 
opinions must be changed before progress can be made much swifter than it is at present 
They constitute a prejudice which stands as a strong barrier against advancement...There 
are many ways and many means by which to break down this antagonistic defense, but to 
be effective the methods must take the form of safe demonstrations (Aero Vol. 3, No. 19, 
February 10, 1912:380). 

Sharing this position was airplane manufacturer Wilbur Wright, who also called upon fellow 

industry members to undertake long-distance flights that promoted aerial safety and reliability. In 

his address before the Aero Club of America, Wright informed those in attendance, "Unless this 

end of the business is encouraged and the development of it started soon, when the exhibition 

business ceases to be profitable, those of us who manufacture aeroplanes will fmd ourselves 

without a market for our output" (Aero Vol. 3, No. 26, March 30, 1912: 514). 

Despite the fact that exhibition flying was an acknowledged dead-end for the industry's 

growth and development, however, its revenues were so great that the sector's participants were 

unwilling to abandon the business entirely. In part, the lack of additional aviation markets 

contributed to the unwillingness of manufacturers. Outside of the few contracts placed by the U.S. 

military, the industry had not been successful in generating much commercial demand for their 

product The absence of additional markets meant that it was impossible for struggling producers 

to walk away from exhibition flying. 

More importantly, though, was the fact that manufacturers, especially Glenn Curtiss, were 

dependent upon exhibition earnings for fighting their patent lawsuit (Morris and Smith 1953) 

Consequently, the exhibition sector was a catch-22 for the nascent industry. On the one hand, it 

proved to be lucrative for producers, pilots, and sponsors. But, on the other hand, it created an 
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image of flying as a form of dangerous entertainment. That image undermined flying's legitimacy 

as a viable mode of travel and, thus, worked against the development of additional aviation 

markets, in particular, passenger air services. Subsequently, the exhibition sector's monetary 

success came at the expense of further commercial advancements. In order to develop a market for 

passenger airlines, industry members needed to establish the legitimacy of both flying and the 

airplane as reliable means of transportation. E^art of the process depended upon further technical 

advancements in the design and performance of aircraft. Commercial air travel required planes that 

could fly greater distances with larger carrying capacities than currently existed. Such aircraft 

would also have to accomplish their task safely and reliably in order to win public support. Thus, 

the industry had to shed its dangerous and foolhardy image and cultivate one that was far more 

sedate. Doing such required that industry members cooperate with one another to promote safety 

and reliability in both the operation and construction of aircraft As matters stood, however, the 

exhibition sector had nothing to contribute to commercial air travel's development in either of these 

two areas. 

Rrst, the type of aircraft used in exhibition flying were not applicable to passenger-

carrying long-distance flights. These planes were small, light, unreflned and difflcult to control in 

flight While they were well suited to speed contests and aerobatic stunts, they had little other 

pragmatic use. Second, the type of flying conducted by exhibition pilots was antithetical to that 

required in commercial passenger transportation. Aerial stunts, dips, and glides provided public 

entertainment but did little to promote the idea that flying could serve public mass transportation 

needs. If the public was going to embrace air travel, the industry had to provide flights that would 

get passengers to their destinations on time, in comfott, and alive. Thus, not only would aircraft 

need to be reliable, but the public would have to be convinced that flying was, in fact, a safe 

undertaking. The accidents and fatalities of aviation's exhibition sector only served to undermined 

the nascent industry's legitimacy. Flying was entertaining for the public to watch, but it was 
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nothing any sane person would want to entrust his or her life to. Far safer and more reliable means 

of travel was aiTorded by the nation's railroads. 

Consequently, the development of commercial passenger air service required cooperative 

solutions to both aviation's cultural, that is its lack of legitimacy, and its technical problems. 

Measures that would bring an acceptable level of safety to the operation and construction of aircraft 

needed to be secured by the industry if it was to move beyond its rudimentary stage of 

development. With respects to the former, flying rules and regulations had to be implemented. In 

large part, this would require industry participants to redirect their efforts and move away from 

exhibition flying. Furthermore, those who operated aircraft would have to be licensed and certified 

before they could be allowed to take to the skies and entrusted with the lives of the public. In 

regards to tiie former problem, institutions that coordinated and oversaw aeronautic research needed 

to be established. And regulatory regimes tiiat certified the structural integrity and air worthiness of 

aircraft had to be secured. Ultimately, the industry's ability to overcome these developmental 

barriers required cooperation among industry members and the state, as well as the backing of 

various key constituents. 

Competitive struggles to establish control over the industry's key technical patents, 

however, made producers antagonistic towards each other. Unwilling to compromise on this issue, 

both firms pursued their individual economic interests and, in the process, became more wedded to 

the exhibition sector, thereby forgoing the vary investments in public demonstrations that they 

recognized as essential to public acceptance of air travel. Without some consensus among 

producers over the role their product was to play in society, sustained and successful collective 

action among industry members was difficult to mobilize, which, in turn, ultimately undermined 

the prospects of attracting additional support for aviation's proprietary activities, public or private. 
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Institutional Constraints: Intra-state Regulation and Intra-industry Cooperation 

Beginning in late 1911, various aeronautic organizations, specifically the Aero Club of 

America (ACA) and the Aeronautical Society of America (ASA), attempted to set the stage for 

industry's regulation. Both of these groups were private concerns whose members included 

philanthropists, balloonists, wealthy aviation hobbyists, and businessman. The ACA, in particular. 

represented nearly thirty smaller flying clubs in cities across the country and sponsored exhibition 

meets and airplane races in conjunction with manufacturers and major newspapers. The principal 

goal of these organizations was to foster commercial aviation's growth and development. 

According to one industry historian, their aim "was to take flying out of the hands of stunt men who 

were giving it a bad name and an alarming safety record and place it instead in the hands of serious 

businessmen, sportsmen and public officials who'd give it tiie support it needed" (Roland 1985: 5). 

Leaders of these organizations, such as ACA president John J. Collier, began their 

regulatory campaign by publicly condemning airplane stunts and taking a stand against those 

hobbyists whose private flying endangered the public. In his first speech as president of the 

organization. Collier argued that: 

[Ojne issue on which the Aero Club of America should take a resolute stand is that 
which has cost America so many priceless lives during tiie last year. [The costs] are too 
heavy a toll to pay for the morbid curiosity of a public which is often indifferent to 
scientific results, so long as it may be thrilled by exhibitions of sensational glides and 
dips...(Aero Vol. 3, No. 8, November 25,1911: 156). 

To prevent incompetent pilots and mechanically unsound aircraft from taking to America's skies, 

the ACA called upon the state to pass regulatory measures that would provide for the inspection of 

aircraft and the licensing of pilots. Further, they asked that the state implement federal uniform 

aerial laws governing the operation of all aircraft in the United States, whether they be used for 

commercial or private purposes {Aero Vol. 3, No. 18, February 3,1912b). 

To the indusd7's misfortune, its call for Federal regulations received scant attention from 

government officials at the national level. The airplane's novelty and the infancy of the industry 
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worked against the ability of private industry advocates to attract supporters to their cause in eitiier 

the House or Senate. Simply stated, as of 1911, there was nothing about the industry that warranted 

Federal regulation from the state's perspective. Some congressional members, as well as 

manufacturers, like Curtiss, argued that government regulation was premature and could actually 

work against the industry's development. Furthermore, state officials argued that whatever 

accidents and fatalities befell the budding industry, or were suffered by the larger public, were 

outside the jurisdiction of Federal lawmakers {Aero Vol. 3, No.'s 22, 24, 25, March 2. 16. 25. 

1912). So long as commercial aviation remained an intra-state economic endeavor, which at the 

time it was. it remained beyond the regulatory domain of the Federal government. Consequently, 

the institutional structure of divided legislative authority between individual states and the Federal 

government, presented an obstacle to the early adoption of uniform regulatory measures. Simply 

put, the institutional requirements of passenger air transportation were such that they needed to be 

implemented prior to, or at least in conjunction with, the sector's establishment. Federal legislators, 

however, could not act until the enterprise developed into an inter-state affair. Subsequently, if the 

nascent industry wanted aerial laws and regulations, it would, at least for the time being, have to be 

content with legislation enacted at the local or individual state level. 

Such a prospect did not sit well with industry members, however. What they sought, and 

what they believed aviation needed, was regulatory uniformity. The hundreds of separate laws and 

regulations, which industry advocates contended local legislation would produce, would render 

aerial navigation impossible, or at the least, incredibly cumbersome {Aero Vol. 3, No. 22, March 2, 

1912). Here, industry members and advocates took a long-term view of aviation's development. 

Technical advances would inevitably enable the airplane to fly greater distances and altitudes. 

Thus, inter-state flying for commerce and pleasure would become the norm. Industry participants 

argued that pilots could never keep abreast of the aerial laws and regulations of every state. 

Furthermore, it would be impossible for them to know, while they were in flight, when they were 

crossing state lines and thus, were required to obey different sets of laws and regulations {Aero Vol. 
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3. No. 24. March 16, 1912). Consequently, those who sought aerial laws and regulations were 

adamant, they had to be uniform and, thus, they had to be enacted at the national level. Thus, 

industry members refused to support local initiatives to regulate aviation. 

In lieu of uniform Federal aviation regulations, the industry attempted to regulate itself. 

The ACA adopted safety standards, licensing requirements and flying rules for its members. Those 

who violated them received sanctions including fines and suspension from the organization {Aero 

Vol. 3. No. 9, December 2. 1911). When infractions or flying activities that had the potential for 

tragedy were brought to the attention of the club, its board of governors were quick to take action. 

For example, when a number of the organization's members took to leisurely flying over public 

events, the board drafted a resolution banning the practice. As reported in the minutes of the ACA 

board's meeting; 

Whereas, it has come to the notice of the board of governors of the Aero Club of 
America that the practice of flying over spectators and contestants in athletic sports 
and games is becoming prevalent among aviators, and whereas, such flying unnecessarily 
endangers human life: Aero Club of America members are hereby forbidden to fly over or 
in close vicinity of spectators or contestants in games or sports other than those licensed 
aviation meets or exhibitions in which flying is governed by club rules for the meet or 
exhibition...(cited in Aero Vol. 3, No. 9, December 2, 1911: 180). 

In recognition of the danger posed to the public by those pilots who lacked adequate flying 

experience and yet flew for personal pleasure, the ACA chose not to support aviator's efforts to 

establish, "isles of safety" in designated areas of New York's public parks. These areas were 

intended to be used as public landing sights in the event of an emergency. The ACA stated its 

opposition to the plan in a letter to the city's mayor and its parks commissioner. The organization's 

board of governors argued that any such facilities would inevitably attract pilots and encourage 

private flights over the city. Without established flying laws and regulations, accidents would 

surely result. Further, given that New York's parks were a popular destination for the city's 

inhabitants, establishing isles of safety within them had the potential for disaster. The Curtiss 

Aeroplane Company joined the ACA in its opposition to the proposal and informed the parks 

commissioner, via letter, that in England, France and Germany, private aviation enthusiasts were 
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prohibited from flying over cities. Until the risks of flight were sharply minimized and some means 

of safeguarding the public was established, the Curtiss Company urged the parks commissioner not 

to endorse the plan. Whether or not the Curtiss Company's actions were responsible for the 

commissioner's final decision is unclear. Regardless, the ACA and the Curtiss Aeroplane Company 

prevailed in their opposition to the establishment of isles of safety within New York' city's parks 

{Aero Vol. 3, No. 18, February 1912a). 

However, the regulatory steps taken by the ACA and ASA had limited impact on the 

overall industry. In large part, this was due to the fact that membership in these organizations was 

voluntary and not all aeronautic enthusiasts belonged to the clubs. Consequendy, it was impossible 

to monitor and control the flying behavior of non-members. Those who did not belong to the 

organizations were under no obligation to comply with either of clubs' rules, regulations, and 

standards. Thus, non-members could not be sanctioned or fined for engaging in flying that was 

forbidden by either of the two groups. Furthermore, neither organization had the legitimate 

authority to ensure that aircraft operation and construction conformed to a uniform set of industry 

wide standards that would help ensure aeronautic safety and reliability. 

Contributing to the ineffectiveness of these organization's efforts was the fact that they 

continued to engage in the sponsorship of exhibition flying. Rather than refrain from participation 

in this sector altogether, the two groups attempted to eliminate, or at least reduce, its more deadly 

and dangerous elements. Here too, they achieved very limited success. For starters, the ACA 

required that exhibition meets it sponsored would not hold altitude contests. Such contests tended 

to lead to aerial accidents and mishaps as they exposed aircraft to strong gusting winds that often 

up-ended the machines in mid-air. When these occurred, pilots typically were unable to regain 

control of their airplanes and ended up crashing to the ground. Instead of altitude contests, the 

ACA advocated low level speed races. These minimized the plane's exposure to the unpredictable 

turbulence prevalent at higher altitudes. Low-level speed races were not without their own risks, 

however. Flying closer to the ground made maneuvering more difficult as reduced clearance 
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increased the odds of an airplane "clipping the turf', and having one of its wings torn off (Aero Vol. 

3, No. 17, January 1912). 

Additional efforts to eliminate flying accidents and fatalities included the implementation 

of inspections for those aircraft slated to compete in exhibition events sponsored by the ASA or the 

ACA. While in theory, this could have prevented damaged, defective, or poorly constructed 

airplanes from competing in exhibition events, in practice, the requirement did not always produce 

the intended effect. Part of the problem was that not every promoter was a competent judge of 

airworthy planes. Furthermore, industry members had yet to establish uniform guidelines and 

standards that could be applied to assess poorly designed and assembled planes. Even more 

problematic was the fact that not all exhibition meets were sanctioned by the ASA or the ACA. 

Thus, these organizations had no way of ascertaining whether or not every promoter required 

aircraft inspections. Further still, neither organization had any leverage it could hold over 

exhibition promoters to ensure compliance. They could and did, however, take action against their 

members who participated in exhibition meets that were not sanctioned by their respective 

organizations. Thus for example, when members of the ACA flew in a Chicago meet that had not 

secured the organization's sponsorship, the ACA's board of governors fined the pilots $100 each 

and suspended their licenses for three months. (Aero Vol. 3, No. 9. December 2,1911). 

Fmes and suspensions proved to be a limited deterrent, however. So long as there were 

aviators willing to fly, there were promoters willing to let them. Pilots barred from competing in an 

aerial exhibition meet in one city, found it easy to participate in a meet held in another. Such 

circumstances lead to the death of America's first woman aviator, Julie Clark. Clark was prevented 

from competing in an exhibition meet in Milwaukee, Wisconsin when the event's promoters judged 

her plane unsuitable for flight Two days after being denied entrance in the Wisconsin meet, Clark 

managed to enter herself and her airplane in an exhibition event held in Illinois. During the course 

of the competition, Clark plunged to her death when the wings of her airplane tore from the 

fuselage (NYT June 18,1912:4). The number of exhibition meets and aerial races held in the U.S. 
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between 1910 and 1916, were too numerous for either the ASA or the ACA to monitor 

successfully. 

While the ACA and ASA's efforts to minimize the accidents and fatalities of exhibition 

events were laudable, the fact remained that they were still endorsing a sector, and a method of 

flying, that was antithetical to other commercial aviation developments. Regardless of the safety 

measures taken, exhibition flying was still entertainment and its events were still intended to draw 

crowds of paying spectators for the thrill of seeing an airplane performance. Neither punitive 

sanctions nor less dangerous forms of aerobatics could disguise the fact that the airplane was still 

flnding its most useful expression as a vehicle for public entertainment, a toy for the rich, and the 

odd hobby of woodshed builders. By continuing to sanction and sponsor exhibition meets and 

aerial races, even those that conformed to safety guidelines, both organizations were heipi|^ to 

perpetuate the very image of aviation that needed to be changed if the airplane was to be embraced 

by the public as a legitimate means of transportation. 

Institution Building: Cooperative Efforts to Address Aviation's Technical Problems 

The regulation of flight through aerial laws and pilot certifications was one part of the 

process to help American aviation shed its frivolous and dangerous image. The other part entailed 

redressing aviation's technical problems. Essentially, this meant putting the design and 

construction of aircraft on a more scientific basis than currently existed. In an effort to do Just that, 

private industry advocates lobbied state representatives for the adoption of a federal aeronautic 

policy that included the establishment of a national facility dedicated to aeronautic research and 

development 

In March of 1911, members of the Aeronautical Society of America attempted to enlist the 

state's support for America's fledgling aviation industry. Believing that further advancements in the 

safety and reliability of aircraft would come with coordinated scientific research, their goal was to 

secure the establishment of a national aeronautic laboratory. Such institutions were responsible, in 
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large measure, for the continuous and significant progress of European aviation. In addition to the 

research institution, the organization's members sought a national aviation policy that provided for 

the encouragement of commercial aviation, support for an aircraft manufacturing sector and larger 

fiscal appropriations for military aviation. 

The ASA's campaign was slated to commence in April during their first annual banquet 

when the organization planned to "announce definite arrangements for the establishment of a 

national aeronautic laboratory" {Aero Vol. 3, No. 18, February 3, 1912d). According to one 

industry historian. "President Taft was to lend his prestige and unofficial approval to this enterprise 

by heading the list of distinguished guests at the dinner" (Roland 1985; S). Also, scheduled to 

attend were other state representatives, academics, businessmen and aviators. Among the former 

was the secretary of the navy, the commissioner on patents, the chief of the nation's Weather 

Bureau and the chairman of the House Committee on Appropriations. Both the secretary of the 

Smithsonian and the chancellor of New York University were also extended invitations to the 

event The presence of such distinguished public officials would constitute an endorsement for the 

organization's aims: a "vote...for the advancement of aeronautics in the United States" (Roland 

1985:5). 

That endorsement never came, however. Public reports of the ASA's intentions to secure a 

national aeronautic laboratory administered by the Smithsonian Institute touched off a Federal 

bureaucratic struggle that squashed the organization's plans. Specifically, the chief of the navy's 

Bureau of Construction and Repair objected to the establishment of such a facility on tiie grounds 

that it would result in a "duplication of work and organization" conducted by existing state 

agencies, most notably by the navy. As such, the facility would contribute to the lack of economy 

and efficiency in government that President Taft had denounced during his tenure in office. 

Subsequently, naval officials argued that aeronautic research should be conducted at the navy's 

experimental model basin located at the Washington Navy Yard. As one might expect, other 

agencies, notably the Bureau of Engineering, joined the fray to protect their established 
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prerogatives. Officials of the Bureau of Engineering maintained that the Engineering Experiment 

Station at Annapolis was best suited to the task. Of course, the navy's and the Bureau of 

Engineering's efforts to control the matter rankled the army. And thus, the secretary of war 

declared that such an arrangement would be unsatisfactory, as the army would surely need to 

conduct its own aeronautic research. Swamped by the inter-agency dispute, the issue of creating a 

national aeronautic laboratory that would benefit the struggling aviation industry was "referred to 

the Commission on Economy and Efficiency in Government, where, not surprisingly, it died" 

(Tumball and Lord 1949: 16-17). 

The government's failure to act upon the matter did not deter the resolve of aviation 

advocates, however. In 1912, a spirited campaign aimed at reviving the idea of creating some form 

of aeronautical research facility was taken-up once again. This time around, advocates for the 

facility cast their nets wider. Under the direction of the Aero Club of America's governor, Alfred 

H. Zahm, the organization used its monthly bulletin to inform die public that significant aeronautic 

advances were taking place in Europe and Great Britain, because governments were cooperating 

with private aviation concerns in the development of the industry. Support for aircraft 

manufacturing, they noted, came, in part, from government contracts for military aircraft Such, 

however, was not the case for America's aviation industry, as the following excerpt from an 

editorial in Aero magazine argued: 

There is no doubt that government interest played an important role in the rise of the 
aeroplane industry in France and that the organization of military trials by the U.S. 
Army would surely prove an efficient stimulus in this country...But manufacturers 
of aeroplanes can do little more than wish for the opportunity that was afforded French 
makers {Aero Vol. 3, No. 19, February 10, 1912: 380). 

Blame was also directed towards the private sector, specifically wealthy philanthropists who 

provided financial incentives for aerial exhibitions rather than pragmatic aeronautic demonstrations, 

such as cross-country flights between cities. As aviation advocate Earl Ovington informed Aero's 

readers: 
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France. England and Germany have learned much from their cross-country flying this past 
season, and it is to be regretted that American private parties, and even the large 
metropolitan dallies, have not been sufficiently interested in the development of aviation in 
America to offer monetary rewards that aviators might be encouraged to attempt long
distance cross-country flights. It is a pity that the U.S.. with its wonderful wealth and 
resources, should be so out distanced by foreign countries in the commercial development 
of the world's greatest scientific marvel (Ovington 1911: 263). 

According to ACA official Alan R. Hawley, the industry's state of affairs were inexcusable, given 

that America had. "more possibilities for the employment of aircraft, commercial or otherwise, than 

any other country." To realize the industry's potential, "coordination and cooperation" between the 

"government and the aeronautic movement is essential" (Hawley 1916:321). 

Members of the ASA and ACA argued that the basis of foreign aeronautic progress was the 

coordination of various applied sciences, including mechanical engineering, aerodynamics, and 

meteorology within research institutions funded jointly by the public and private sectors. No such 

facilities existing in the U.S. The little research and development that did occur was conducted 

primarily by rival manufacturers and woodshed builders, often with limited understanding of basic 

scientific principles needed to produce airworthy planes and advance the art of aviation. As 

explained by Alfred H. Zahm. professor of mechanics at Catholic University and governor of the 

Aero Club of America: 

[I In France, all these branches are cultivated simultaneously, and there the development 
of aeronautics is symmetrical, rapid, and continuous. In other localities, as in America of 
late, where generous sums have been offered for mere demonstration (exhibition) feats, but 
scant if any appropriation has been made in pure and applied aerodynamics, or for 
comparative tests of existent aerial craft, the progress is halting, haphazard and fortuitous. 
So much so, that America now is pitiably behind Europe in the manufacture cf 
airpianes...(Zahm 1912:35). 

Just how extensive was European institutional support and coordination? Beginning in 

1906. France's national aeronautic society, founded in 1870, lent technical supported to French 

manufacturers for the production of airplanes, [^lblic funds were earmarked for research conducted 

at the Central Establishment for Military Aeronautics at Chalais-Meudon and, soon thereafter, at 

the Laboratoire Aerodynamique. Work began at the latter facility in 1909 with the construction of 

a wind tunnel for conducting tests on the effects of air currents on the surfaces of various shaped 
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aircraft wings. By 1911, a larger wind tunnel was built for similar tests. The laboratory was 

founded by Gustave Eiffel and operated at the inventor's expense. Manufacturers, designers and 

inventors could submit models of their aircraft for testing in the laboratory's wind tunnels, free of 

charge, under the sole condition that the results be published for the benefit of France's entire 

aviation industry (Hunsaker i914b). In addition to the laboratory operated by Eiffel, industry 

participants received technical support from the Aeronautical Institute established in 1912 and 

connected to the University of Paris . The Institute was a joint public and private organization 

headed by an advisory committee made-up of prominent scientists, engineers, aeronautic experts, 

state officials and members of the Aero Club of France. A private donation of $100,000 provided 

the initial capital needed for starting the laboratory's operations. An additional $3,000 was 

contributed annually by the original patron to help offset the laboratory's expenses. Like Eiffel's 

aviation lab, the Aeronautical Institute served as a testing establishment for aircraft producers and 

aeronautic inventors. Any and all aircraft, as well as aeronautic equipment, could be brought to the 

institute for testing so as to ascertain their overall performance in areas of safety and reliability. 

Aerodynamic theory and practice were also studied at the institute by government experts and their 

findings were made available to the public In order to further aid the industry's development 

(MacLaurin 1912). 

Joint public and private institutions for conducting aeronautic research and development 

were also established in Great Britain. As far back as 1866, the Royal Aeronautic Society had been 

investigating the problem of flight and collaborating with other scientist from Europe(RAS 1966). 

The successful development of the airplane lead to the establishment of four wind tunnels at the 

National Physical Laboratory at Teddington in late 1908. Three of them were built specifically to 

handle commercial testing for private aviation firms. Additionally, the state maintained the Royal 

Aircraft Factory at Famborough for the production of military aircraft. The facility employed a 

large staff of engineers and scientists as well as a labor force of 700 workers. Aircraft of all types 
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were built and tested at Famborough's production site. When a given design was successfully 

developed, contracts were awarded to private manufacturers for duplication (Hunsaker 1914b). 

In addition to the laboratory at Teddington and the facility at Famborough. the National 

Aeronautic Laboratory was organized at Bushy Park, near the city of London. Its advisory board 

was appointed by Britain's Prime Minister. At the laboratory's department of aerodynamics, 

scientists, aeronautic engineers and airplane designers collaborated with one other and conducted 

research and development in ail areas of aviation. At their disposal were a host of facilities 

including a wind tunnel, propeller tables and various aeronautic motor plants. Facilities for 

developing and testing airplane fabrics as well as the strength of light alloys for use in the 

construction of airplane frames were also established. As in France, results of aeronautic 

experiments conducted at the National Aeronautic Laboratory were made available to public and 

private concerns to aid aviation's commercial, civil and military development (Rotch 1912). 

Encouraged by the state, Germany's banks, commercial houses and industrial corporations, 

formed the "Luftschiff Studien Gesellschaft" in 1908 for the purpose of promoting the development 

of German aviation. As part of the general scheme, the state, in conjunction with the Krupps 

Company, the Society for the Study of Motorized Airships, and the Gottengin Technical 

Association setup an aeronautic institute at the University of Gottengin in 1909. Those involved in 

the undertaking provided the capital for the facility and also purchased the manufacturing rights for 

the production of aircraft in Germany under the Wright patents. The institution had an annual 

budget of $7,000. Physicists, mechanical engineers, meteorologists and private aeronautic experts 

directed the laboratory's research and, like the institutes in France and Great Britain, made their 

findings available to other public and private aviation concerns (Rotch 1912). By January 1914, the 

Luftschiff Studien Gesellschaft had accomplished the purpose of its founders. The organization 

had succeeded in helping Germany's aviation industry stand on its own feet (Hunsaker 1914b). 

Returning from an inspection tour of European aeronautic facilities that same year, U.S.N. military 

attache J.C. Hunsaker lamented, "While progress in the United States has arrested at tiiis point...in 
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Europe, the new art of aeronautics, which we gave to the world, has already reached the magnitude 

of a recognized industry" (Hunsaker i914a: 75). Hunksaker's use of the word "art" in describing 

aeronautics, as opposed to the word "science", is telling. It underscores the way aviation was 

generally regarded in America during this period and sheds light on the difficulties advocates for 

the establishment of a national aeronautic laboratory dedicated to aeronautic research faced. 

And as early as 1904, private interests in Russia established an institute for the study of 

aerodynamics. Known as the Koutchino Aerodynamic Institute, its laboratory was connected to the 

University of Moscow. There, airplane designers and manufacturers, like Igor Sikorsky, labored to 

produce some of the finest aircraft in the world. By 1914. Sikorsky had produced the largest 

airplane in aviation's brief eleven year history (Hunsaker 1914b). With five engines and room 

onboard for sixteen passengers, the plane's first successful flight on April 6. 1914 was a portent of 

things to come in the field of passenger air transportation. 

In contrast to Great Britain and Europe, as of 1914. there was not one facility in the United 

States dedicated to conducting aeronautic research and development Furthermore, none of the 

nation's technical schools or colleges provided instruction in the sound manufacture and operation 

of aircraft. Consequently, manufacturers were left to their own devices, financial and otherwise, 

when it came to carrying out research and development in the construction and design of new 

aircraft. They also assumed responsible for training pilots. However, according to aviation 

advocate and M.I.T. meteorological scientist. Professor A. Lawrence Rotch, "the instruction in 

flying provided by so-called aviation schools is, of course, unworthy of consideration, since the 

best of these only teach the aviator to operate and repair his machine as the automobile school does 

the chauffeur" (Rotch, 1912:10). 

Europe and Great Britain were not only providing greater institutional support for the 

development of their aviation industries, they were also, as one might reasonably expect, 

appropriating larger sums of money for aeronautic research than the United States. For the year 

1912. the combined public and private aeronautic expenditure of France was $7,400,000. Of that 
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amount, $6,400,000 came from the government, while the remaining $1,000,000 was contributed 

by the private sector. In Russia, state expenditures on aeronautic research for 1912 totaled 

$5,000,000. Government aeronautic expenditures in Great Britain totaled $2,100,000. In 

Germany, the state earmarked $1,500,000 while private interests contributed an additional 

$750,000 for a combined investment of $2,250,000. By comparison, federal expenditures for 

aviation in the U. S. amounted to a paltry $140,000 (Chambers 1912b: 157). 

Institutional and financial investments paid significant dividends in the development of 

European and British aircraft. For example, as eariy as 1909, French technical advances in the 

construction of airframe and airframe coverings outpaced those in the U.S. While American 

producers, like the Wrights and Curtiss, continued using fabric stretched over wooden airframes, 

French manufacturers, such as Bleriot, Farman, and Antoinette, pioneered the use of metals in the 

construction of airframe tubing and coverings. And, while the biplane was the dominant American 

aircraft design during this period, French and German manufacturers successfully designed and 

produced monoplane aircraft. Doing away with the additional top wing increased aerodynamic 

efficiency by reducing the effects of drag on the aircraft. By the end of 1914, these technical 

advances, bom in the aeronautic research institutes of Europe and Great Britain, had won 

acceptance over the original technical achievements pioneered in America. As a result, British and 

European aircraft were flying greater distances with greater safety and in less time than their 

American counterparts (Chambers 1912b). 

Subsequendy, European nations and Great Britain made faster progress in the technical 

development of aircraft, in part, because they made greater institutional investments in aeronautic 

research. They either created new institutions for this purpose or endowed existing institutions with 

additional financial and scientific resources. Rather than rely solely on the market or private sector 

to assemble and coordinate these inputs, European and British governments elected early on to be 

active participants in the process of developing their nation's aviation industries. In all fairness, the 

existence of already established institutions dedicated to applied and theoretical scientific inquiry 



163 

made it easier to institutionalize aeronautic research abroad. Undoubtedly, Langley's failed efforts 

and the closing of his laboratory at the Smithsonian Institute were a detriment to American 

aeronautic research and development. Consequently, European and British aviation had an early 

advantage over aviation in the United States. It began with a significant measure of sociopolitical 

legitimacy. Unlike in America, where the airplane's association with woodshed inventors, 

individual hobbyists, and exhibition fliers kept aviation from being regarded as a valid field of 

scientific inquiry. In the absence of supportive institutions, and with few market options, industry 

members in the U.S. were forced to pursue an economic activity - exhibition flying - that, while 

providing financial gains in the short-term, undermined the nascent industry's prospects for 

implementing more long-term and costly enterprises. As a result, private industry advocates in the 

U.S. faced a greater struggle in securing state support for the development of both their cultural and 

technical enterprises. 

Not surprisingly, those who sought the creation of a national aeronautic laboratory in 

America wanted a facility developed along lines similar to those established abroad. They wished 

that it be centrally located, staffed by mechanical engineers, scientists and aerodynamic theorists, 

funded by public and private sources, with a budget similar to those received by European 

institutions, and dedicated to serving the needs of commercial, civil, and military aviation. Further, 

they wanted a laboratory that would be open to commercial aircraft manufacturers, inventors and 

businessmen. By being broad in scope, the laboratory would help facilitate collaboration among all 

ranks of the industry. Such an arrangement would, according to Alfred H. Zahm, "best ensure that 

the industry achieved an early and complete commercial realization of a direct, rapid and universal 

system of air transportation" (2^ahm 19i2b: IS). 

The ACA maintained responsibility for garnering public support for the project. According 

to the editor of the organization's monthly bulletin, Henry A. Wise Wood: 

...the art of flying has to be put upon a scientific basis and thoroughly taught, so that he 
who practices it shall be as conversant with his highway and the nature and control of his 
craft as is the mariner who has obtained his master's certificate, with the sea, its rules, and 
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his vessel. Upon the foregoing problem, and the many others which are related to the 
subject, men everywhere abroad are actively at work; especially in France where there is 
great progress towards their solution. In America, unfortunately, little of a scientific nature 
is being done for the lack of an aeronautical laboratory, so we must wait in humiliation, the 
findings of Europe in order that flight - that which America has offered the worid no fmer 
discovery - may be put upon a safe and serviceable basis (Wise Wood 1912: 19). 

Supporting the ACA in its endeavor was the President of the Massachusetts Institute of 

Technology, Richard C. MacLaurin, who, in similar fashion, argued; 

Men fly...mainly for the thrill of it, but before the practice can become widespread. 
as it inevitably will, it must be robbed of its more serious dangers. What is 
especially wanted is improvement in the art, and for this purpose property equipped 
laboratories of research must be established and maintained, and the necessary 
finandal assistance afforded for the conduct of research by competent men. Lack 
of endowment for this special purpose is the only thing that has prevented the 
establishment of such a laboratory equipped as it should be with a trained staff, and 
arranged so as to give an opportunity for men with ideas anywhere to put those ideas 
to the test of experiment (MacLaurin 1912:7). 

Part of the problem faced by those who sought the creation of a national aeronautic 

laboratory, was how to best "frame" the issue in order to ensure success in selling the idea to those 

state officials who would ultimately be responsible for the funding of the organization. This was no 

small matter. For although the state had purchased a few aircraft for the armed services, it had 

shown little interest in the actual development of the Industry. Furthermore, beyond the airplane's 

use as an instrument of warfare, the state had not concerned itself with the invention's potential 

commercial application. Subsequently, to compel the state that an aeronautic research institution 

was worthy of government support, industry advocates chose to frame the issue as a matter of 

military preparedness. Here Zahm, Wise Wood, Rotch and MacLaurin found a staunch ally in the 

navy's special advisor on aviation matters. Captain W. Irving Chambers. Chambers' views and 

position found their way into the ACA's bulletin. According to the naval captain: 

...the press has endeavored to supply the demand for startling feats of American prowess to 
such an extent that the scientific aspect has been overshadowed by the spectacular. The 
result is that without the encouragement in the development for military purposes that has 
been given abroad, this noble art..is regarded largely in this country, as Hnding its most 
useful application here among the acrobats and hippodrome performers. This has, to my 
mind, diverted attention from the more useful spheres of aviation, and in some respects has 
done more harm than good (Chambers 1912a: 29). 
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Even the apolitical and academically impartial Zahm could not refrain from linking the scientific 

advancement of the airplane to the welfare of the military, and hence, the nation. Though as the 

following editorial excerpt makes clear, Zahm saw military aviation as only one piece of the 

industry's developmental puzzle. Commercial and civil aviation were also intended to benefit from 

research carried-out at the laboratory. According to the ACA's governor 

...our own authorities must shortly take a more serious view of aeronautics than 
heretofore they have done; and it should be deeply impressed upon our national 
legislators that the start of bending the science of the air to our military needs should 
be made at the beginning - and that the beginning is the laboratory. In urging such 
a national institution we wish to be understood as meaning one of sufficient breadth of 
scope to assist also the industrial development of aeronautics in America, and so provide 
materials for instructing civilians as well as the military in both the science and the art of 
aerial navigation. What can be gained by close study of the problems involved in the 
construction and use of aeronautical apparatus, and the painstaking education of pilots. 
France has just shown. With 48 aeroplanes engaged in recent military maneuvers there 
occurred not a single fatality nor a serious accident, notwithstanding the fact that over 
seventy thousand kilometers were covered in flight (2Uihm 1912c; 19). 

Although those involved in the pursuit of a national aeronautic laboratory were "on the 

same page" with respect to their belief in its necessity, in regards to the location of such an 

institution, as well as under whose direction its operation would fall, the laboratory's advocates 

were at odds with one another. Parochial interests and conflicting views on the nature of aeronautic 

research threaten to undermined the project 

The specific proposal for a national aeronautic laboratory was put to the state by Chambers. 

Like that envisioned by Zahm, it was broad in scope, addressing the needs of all the industry's 

participants including: businessman, aviation enthusiasts, aviators, academics and military men. 

Chambers proposed that the laboratory be established in Washington O.C. and that it perform 

"experimental verification for manufacturers, clubs, independent investigators and other interested 

parties." In addition, the laboratory would conduct "experimental research," that is the "systematic, 

thorough, and precise investigation of new ideas, or of old ideas with new applications, with the 

specific intention of discovering laws and formulas for advancing the progress of aerial 

navigation." The institution's research and operations would be chosen and directed by a "council 
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or board, which in England is called the 'advisory committee'" that "should be representative of 

other Government departments" and "independent of the director and his administrative staff." 

(Chambers 1912b: 156). 

In essence, the advisory committee would be the mechanism that made sure the laboratory, 

which was the core of Chamber's proposal, operated efficiently and that its research was well 

chosen and properly executed. Washington was selected as the sight because of its central location 

to additional government agencies that conducted other experimental research, such as the naval 

ship yard. Further, it had adequate space for a flying field. Of equal importance was the fact that, 

Washington was a "mecca for business people." As such, it held out the possibility of attracting 

private philanthropic financial support (Chambers 1912b: 162). Such support could, as in Europe, 

be used to endow the laboratory, thereby offsetting the public's share of the facilities proposed 

$2,0(X).000 annual budget. Chambers proposed that the actual laboratory be housed at the 

Smithsonian Institute. This was to ensure that the lab had proper protection from the narrow 

interests of other government agencies. The Smithsonian would also "lend scientific respectability 

to an undertaking particularly susceptible to commercialism and amateurism." (Roland 1985: 9). 

Chamber's proposal had the support of other laboratory advocates, notably Zahm and 

MacLaurin. The latter, however, was less wedded to the idea of housing the facility at the 

Smithsonian. Regardless. Chambers recommended to the secretary of the navy that a commission 

be appointed to report to President Taft, "on the necessity or desirability for the establishment of a 

national aerodynamical (sic) laboratory." (Chambers 1912b: 168 ). Taft accepted Chambers' 

recommendation and on December 16, 1912, appointed just such a commission to investigate the 

matter. Among the commission's key members were Chambers, Zahm, MacLaurin, Robert S. 

Woodward, chairman of the Carnegie Insitute, David W. Taylor, director of the Bureau of 

Construction and Repair. Samuel W. Stratton, director of the National Bureau of Standards, and 

William F. Durand, a distinguished Stanford engineer. Aldiough the commission was a step in the 

right direction, it suffered from the fact that it had been established by a lame-duck president. 
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Taft's defeat at the hands of Woodrow Wilson in the 1912 presidential election created additional 

political obstacles for industry advocates who were pursuing the establishment of a national 

aeronautic research institute. 

Wilson's election to office was accompanied by Democrat victory in both houses of 

Congress. According to one government historian, the election revealed that, "the country was now 

overwhelmingly progressive in temper." (Link 1954: 22). As such, the election meant that a new 

political philosophy would accompany the majority party and their president into office. The 

special interests popularly perceived as exploiting the federal government through favoritism and 

close ties between American business concerns and state representatives were to be replaced by a 

more Democratic ethic, at least in theory and political promises. 

What this meant for the creation of a national aeronautic laboratory, a proposal that 

originated under the Taft administration, was that its connections to commercial aviation concerns -

manufacturers, businessman, aviators and inventors - would have to be jettisoned in order to secure 

passage under the Wilson presidency. Consequently, Chamber's plan to have the laboratory 

administered by a committee of public and private officials ran afoul of progressive-minded men in 

the new administration. Compounding matters further, were objections to establishing the 

laboratory under the patronage of the Smithsonian. In this latter regard. Chamber was opposed by 

the director of the Bureau of Construction and Repair, naval constructor, David W. Taylor. The 

dispute between the two men was, in part, the result of bureaucratic turf guarding. It was also, 

however, a result of the two different approaches Chambers and Taylor took toward aeronautic 

research. For the Chambers, the problem was one whose solution had already been provided by the 

European model. Sound scientific study of the problems of flight had produced successful 

aeronautic development abroad. Thus, for him, the Smithsonian was the obvious choice, for it was 

the institution in Washington most closely associated with science. For Taylor, a naval engineer, 

aeronautics was best approached as an engineering problem and thus, more properly the concern of 
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military services. As such, the navy's model basin at the Washington naval yard was the logical 

choice for the laboratory (Roland 198S). 

The dispute between Chambers and Taylor divided advocates for the laboratory. For the 

most part, the ASA and the ACA were shut out of the process. Zahm. continued to support 

Chambers' efforts, while Taylor found allies in MacLaurin and Stanford engineer, William F. 

Durand. Not to be deterred. Chambers circumvented those who opposed him by securing support 

for his proposal from the secretaries of the army, navy and the Smithsonian, as well as sympathetic 

members in Congress, without his adversaries' knowledge. Subsequently, on February 7, 1913, 

Chambers' proposal was introduced on the floor of the House. The bill was opposed by House 

Majority Leader, James R. Mann, and effectively prevented from coming up for a vote. When the 

new Congress convened latter in the year, the bill was reintroduced, but died in committee and 

Taft's appointed commission was forced to disband as the Wilson administration took office. 

Hence, 1914 came and went without the creation of a national aeronautic laboratory (Roland 1985). 

After Chambers' failed efforts, the leadership for securing the laboratory's establishment 

changed hands. Taking up the mantle was the secretary of the Smithsonian, Charies D. Walcott. 

Unlike his predecessor in the cause, Walcott opted for a proposal more narrow in its scope. Rather 

than pursue the establishment of an independent national aeronautic laboratory, the secretary 

focused instead on securing a national advisory body that would be responsible for coordinating 

research and development among existing state agencies, including the Smithsonian. Specifically, 

Walcott proposed that the nation's aeronautic investigations be carried out under the direction of the 

Smithsonian Institute and supervised by an advisory committee of eleven men. Of the eleven, 

seven would be chosen from government, with the remaining four selected from the private sector, 

primarily from academic institutions (Hallion 1976). Neither members of the ASA or the ACA, nor 

any businessman or manufacturers, were to be affiliated with the activities of the board. According 

to one industry historian, the secretary's scheme was marked by; 
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...a heightened concern for the Progressive ethic recently affirmed by the election of 
Wilson and a Democratic Congress„.The laboratory would use and complement the 
resources of the federal government for the advancement of aviation in general, 
scrupulously avoiding the kind of favoritism to special interests that had besmirched the 
record of Teift and his Republican predecessors in the age of trusts... (Roland 1985: 17-18). 

In December of 1914, Walcott presented his plan to the Smithsonian's board of regents for 

their approval. He was empowered by the board to form a committee with four other members. 

Together they drafted a memorandum detailing the aeronautic advances being made in Europe and 

the advantages the government might expect from similar activities in the U.S., especially from the 

rationalization and coordination of aeronautical research already being conducted within the 

military and by National Bureau of Standards. The memorandum placed little emphasis on the 

establishment of a new national aeronautic research facility; the primary objective of aviation 

advocates. Instead, it focused on the formation of the advisory committee; the mechanism that 

Chambers originally proposed to oversee the laboratory's aeronautic investigations (Roland 1985). 

According to the memorandum, the purpose of the advisory committee was "to supervise and direct 

the scientific study of the problems of flight with a view to their practical solution, and to determine 

the problems which should be experimentally attacked and to discuss their solution and their 

application to practical questions" (Walcott 1915). Thus, Walcott's memorandum, which served as 

the basis for the final proposal to Congress, amounted to a modest arrangement for the supervision 

and coordination of aeronautic research that would be conducted by already existing state agencies. 

The only reference to an aeronautic laboratory in the flnal resolution was the provision stating that, 

"in the event of a laboratory or laboratories, either in whole or in part, being placed under the 

direction of the committee, the committee may conduct and direct research and experiments in 

aeronautics in such laboratory or laboratories" (Walcott 1915). 

Before the proposal was sent to Congress, Walcott made sure that it would not encounter 

any opposition that could forestall its passage. He sent a copy of the proposed legislation to Acting 

Secretary of the Navy, Franklin D. Roosevelt, who gave it his endorsement with the caveat that the 
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advisory committee's number be reduced from eleven to ten members, with only three unspecified 

members joining the ranks of the seven state officials. Explaining this caveat Roosevelt wrote: 

The departments of the Government most interested in the development of aeronautics will 
be the ones that will be coordinated by the advice of this committee, individually carry out 
the work required, and be responsible for the expenditures of money appropriated by 
Congress. Therefore, the representatives of the Government should always have the 
controlling interest in the activities of this proposed committee. The interests of private 
parties must be more or less commercial and influenced by such considerations. We 
should guard against even any suspicion that the work of this committee is thus influenced 
(Roosevelt 1915: 2-3). 

Roosevelt was a good progressive soldier. His qualified endorsement of the proposal made it clear 

that the committee place the interests of the state at the forefront of its agenda and that its function 

be primarily one of coordination and oversight 

Walcott conceded to Roosevelt's demand and a revision including the proposed change was 

sent to both houses of Congress on February 19, 1915. Neither the House nor the Senate found 

anything in the bill objectionable, but time was running out on the congressional session. To 

ensure the bill's passage before Congress' term ended on March 4, the proposed legislation was 

attached as a rider to a pending naval appropriations bill. This piece of legislation passed both the 

House and the Senate on the last day of the 63rd Congress, March 3. 1915. President Wilson 

signed the bill that day, formally bringing into existence the National Advisory Committee for 

Aeronautics (Hallion 1976). 

The National Advisory Committee for Aeronautics (NACA) did not come close to 

approximating the aeronautic institutions of Europe and Great Britain. None of the incentives or 

requirements for cooperation between public and private aviation concerns, so prevalent in the 

foreign aeronautic research institutions, were brought into being by the committee's formation. In 

addition, no funds were appropriated for the establishment of an independent national aeronautic 

laboratory. This meant that, at least for the time being, only those facets of aeronautic research that 

served the nation's military and civic needs would receive financial support from public funds. 

Thus, rather than achieving public and private coordination of aeronautic research and development 
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for all facets of the industry, commercial aviation was left to remain a separate developmental 

endeavor. Any improvements in the safety and reliability of commercial aircraft would remain the 

technical and financial responsibility of the private sector. 

The strategy to enlist the state's support for the adoption of a national aeronautic policy, 

broad enough in its scope to aid the fledgling industry's developmental needs, was swamped by 

unforeseen obstacles. In particular, the prevailing progressive political ethos rendered the actions 

of commercial aviation concerns suspect. As such, strategies for building cooperative institutional 

arrangements between the state and the private sector were regarded by key government officials as 

illegitimate. This ensured that private sector actors were cut-out of the institution building process, 

thereby leaving commercial aviation without advocates to advance it goals. In turn, this enabled 

those whose interest in aviation centered around advancing the airplanes military application to 

attain a greater role in, and influence over, the process. As such, it became impossible to secure an 

institutional arrangement that benefited all facets of the industry's development. Further muddying 

the waters, and thwarting the efforts of aviation advocates within the state, were bureaucratic 

struggles over inter-agency prerogatives, coupled with conflicting visions of aeronautic research. 

Given these constraining conditions, industry advocates were forced to settle on an institutional 

arrangement far less robust than they originally sought. Their main objective, securing a national 

aeronautic laboratory went unrealized. Further still, the institutional arrangement that was created 

placed military and civil aviation at the forefront of the nation's aeronautic policy and left 

commercial aviation's growth and development to its own devices. 

Clearly aviation advocates and industry members had failed to capitalize on, what 

amounted to. a critical juncture in the industry's early development. The state, in particular, missed 

an opportunity to elevate the status of American aviation by placing the industry upon an 

institutional foundation similar to those established across the Atlantic. As such, the formation of 

NACA had no positive bearing on the industry's immediate technical, or for that matter its cultural, 

problems. But, despite its deficiencies, the creation of NACA represented the first significant step 
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in securing a measure of legitimacy for both aviation and the airplane. The impending war in 

Europe would bring additional changes to American aviation and deepen NACA's involvement in 

the industry's development. 

Post War Impediments: Non-complimentary Images and the Lack of External Legitimacy 

Worid War I proved to be a blessing and a curse for the aviation industry's growth and 

development The nation's military needs and its obligations to its foreign allies had necessitated a 

resolution to the airplane manufacturer's patent dispute. NACA used its authority to help organize 

aircraft builders into an association - the Manufacturers Aircraft Association (MAA) - and 

supervised the implementation of a cross-licensing agreement that administered the industry's 

patents. The MAA fostered a high level of cooperation among producers that permitted the 

quantity production of aircraft free from the threat of litigation. Most important to the industry's 

future was the fact that the creation of the MAA provided the industry with an effective 

organization for collectively pursuing commercial aviation's development in the I920's. An 

unintended, though no less important, consequence of Worid War I was the fact that it created a 

mutual dependence between the industry and the state. The conflict demonstrated that the state's 

future war making abilities would depend, in part, upon its ability to field a modem air force. In 

order to secure that force, the state would have to play a wider role in the industry's development if 

it wished to acquire military aircraft For the industry, this meant that unless it wanted to be merely 

an appendage of the state's military arsenal, it would have to establish new commercial markets for 

its products and services. 

However, while the war had a positive impact on the immediate development of the 

industry's manufacturing sector and its' military market, it had a negative effect on commercial 

aviation's progress. In response to the large number of military contracts issued by the state and its' 

allies, aircraft manufacturers focused their production efforts solely on military type aircraft. 

Further, all domestic non-military flying was halted by the state for the duration of America's 
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involvement in the conflict. Thus, no inroads where made in the development of passenger air 

transportation or any other commercial aviation sector. Further still, industry advocates had 

abandoned their efforts to secure uniform Federal laws regulating the operation and construction of 

aircraft Consequently, the industry emerged from the war in 1918, with a regulatory environment 

identical to that which it had prior to the conflict. 

In the words of MAA president, Frank H. Russell, "prior to the great war the airplane had 

been regarded as the plaything of the wealthy, the freakish toy of the exhibitor, a dangerous and 

uncertain contraption, never as a vehicle necessary and advantageous to commerce" (MAA 1919; 

32). With the introduction of aerial combat, a more utilitarian, albeit destructive, application of the 

airplane was established. To the detriment of commercial aviation's development, however, the 

airplanes' for warfare did not confer legitimacy upon the passenger air transportation. Military 

aviation had little in common with the commercial application of aircraft. Rather, it was akin to the 

aerobatic maneuvers performed by exhibition flying's pioneer aviators in the years prior to the war. 

In both cases, there was a tendency to romanticize the thrill and danger of flying. And, although 

many of the military's aviators were far from the ranks of America's upper-class, the image they 

projected to the public was similar to that of the exhibition pilots. Both were daring risk takers who 

courted death, not the reserved operators of commercial aircraft that would be responsible for the 

more mundane transportation of public travelers. Subsequently, military aviation was not a viable 

model for commercial passenger airlines. It neither projected the image nor garnered the reputation 

of aviation that industry advocate's, like the ASA and the ACA, had struggled to obtain in the years 

preceding the conflict. In short, the airplane's use for warfare was an antithetical to their goal of 

establishing the airplane as a legitimate means of public transportation as was its use for aerial 

exhibitions and stunt flying. 

Two further consequences of the war in Europe did not bode well for commercial air 

transportation's development. First, prior to the end of 1918, there were, at most, a few hundred 

novice and professional pilots. After the war ended, however, thousands of aviators who had been 
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trained by the armed services returned to civilian life. Second, whereas prior to the end of 1918 the 

number of commercially manufactured airplanes was less than fifty, after the war thousands of 

airplanes were made readily available to the public. The state dumped surplus military aircraft on 

the domestic commercial market as its' armed forces returned to a peace time size and budget. 

Unassembled machines could be purchased for as little as $100, while fully assembled airplanes 

sold for $500 apiece. Replacement parts and spare engines were also cheap and plentiful. 

Consequently, the availability of thousands of inexpensive surplus planes depressed the market for 

newly manufactured aircraft. As a result, numerous producers were forced to fold their operations 

(Mingos 1930, Freudenthal 1940, Shrader 1953). 

Consequently, the combination of cheap aircraft, numerous trained aviators and the 

absence of uniform flying regulations increased the chaos in America's skies and lead to 

factionalism with in the industry after 1918. These conditions continued to hinder industry 

members' ability to develop a viable market for commercial airlines. In short, surplus military 

aircraft, like those flown during aviation's exhibition era, had limited value for commercial 

enterprises like passenger transportation. The planes had been designed for use in aerial combat 

and reconnaissance. They were small in size, typically able to accommodate the pilot and one 

passenger. Both flew exposed to the elements as the aircraft did not possess enclosed cockpits. As 

such, surplus aircraft were ill suited for transporting large segments of the population in safety and 

comfort. Rather, the commercial utility of surplus military aircraft lay primarily in private 

recreation and aerial exhibitions. Subsequendy, from 1919 through 1927, ex-military pilots, private 

enthusiasts and individual hobbyists purchased hundreds of surplus aircraft and took to the skies 

(Shrader 1953; Smith 1%5). During this period, two separate sectors emerged within the industry. 

The most noted and colorful was the flying circus sector with its barnstorming aerial antics. 

Struggling in its shadow were "fixed base operators". The differences between these two sectors 

were considerable. 
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Barnstorming began largely as a solo pursuit. In the early part of the 1920's, numerous 

pilots traversed the country flying from one small town to another. These aerial nomads, who 

within aviation circles were referred to by the sobriquet "gypsy flyers", would charge the local 

public for brief flights in their airplanes. Often the money they earned was enough to pay for 

gasoline and food. Over America's farmland pastures, gypsy pilots displayed their flying prowess 

performing different aerial stunts. As industry offlcial and MAA member Howard Mingos, 

explained. "It was a question as to whether or not the gipsy (sic) fliers were retarding commercial 

flying or promoting it," for they were "cracking up all over the lot. Lacking facilities for repairs 

and maintenance they usually overiooked such details" (Mingos 1930: 49). 

In contrast to the gypsy flyers were those pilots who banded together to form what became 

publicly known as "flying circuses". These were organized businesses with managers, promoters 

and, in addition to barnstorming pilots, stunt men and women. Flying circuses crossed the country 

performing at fairs, small towns and major cities. Although their names were often banal, the 

flying conducted by these aerial troupes - such as the "Gates", the "Doug Davis", "Garver's", 

"Jewel". "Inman's" and the "Jimmy Angel's" flying circuses - were anything but dull. Pilots in 

these organizations, and numerous others, performed a thrilling and dangerous repertoire of 

aerobatic stunts. Wing walking, hanging by one's heels from the landing gear struts, transferring 

from the airplane to a speeding automobile via a rope ladder, parachuting from the passenger 

cockpit and crash landing into haystacks were all common elements of what the flying circuses 

called their "Sky Vaudeville" routines (Maidand. 1929). 

Promotional handbills advertising barnstorming events emphasized the thrills and danger 

of the aerial shows and reinforced the airplane's image as a vehicle for public entertainment. 

Typical of these garish advertisements were those like the one printed by Garver's Rying Circus 

announcing their performance in Wellington. Kansas, on October 21. 1923. It promised. "A 

SPECTACULAR PRODUCTION OF ALL THE DARE-DEVIL DEATH-DEFYING THRILLS 

KNOWN TO CRAFTSMEN!" These included, "10 consecutive Loops, 2000 foot Tail Spins, 
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Immelman Turns, Barrel Rolls, Etc." (reproduced in Popular Aviation 1967: 14). Other handbills, 

like those of the Gates Flying Circus, announced, "DEATH DEFYING AERIAL ANTICS 

FEATURING DIAVLO SUPREME DAREDEVIL OF THE AIR!" (reproduced in Popular 

Aviation 1969: 8 & 16). Raising the stakes in the barnstorming business was Ruth Law's Rying 

Circus. Appearing at the Minnesota State Fair in September 1921, Law's handbill informed the 

public that she would be, "DOING THE THINGS THAT NO MAN CAN DO!" And that, only 

Ruth Uw, "LOOPS THE LOOP STANDING ON THE TOP OF THE PLANE!" (Birmingham 

Age-Herald, January 12, 1921). The highlight of Law's performance, according to the handbill, 

was her nighttime flying routine, during which flares were attached to the struts of her aircraft in 

order to light-up the sky for the people below. This stunt was a throw back to the exhibition days 

of aviator Art Smith. It was especially dangerous because the wings and fuselage of early and 

surplus aircraft were covered with fabric and treated with highly flammable nitrate dope. 

The use of handbills was not the only promotional ploy used by the sector to draw the 

public's attention to the sensational aspects of barnstorming. Rying circuses hired "advance men" 

to create excitement for barnstorming performances. They would arrive in a given town or city just 

days ahead of the flying circus. Their job was to persuade local newspaper editors into writing 

stories extolling the danger and excitement of the upcoming event and the heart stopping stunts that 

would be performed. Advance men would often indulge in white lies, exaggerating the profiles and 

flying achievements of the barnstormers. Inevitably they would inform editors of the 

overwhelming demand expressed by towns across the country for performances by the 

barnstormers they represented. Often, these claims were fabrications intended to play on the 

public's emotions by making them feel privileged that a particular flying circus could squeeze in a 

couple of performances in their hometown (Popular Aviation 1969; Slepyan 1977). 

Rying circuses made money by charging spectators for the privilege for watching the 

performance, much like the exhibition events that took place between 1909 and 1916. The price of 

admission varied from as little as a quarter to as much as a dollar. The main source of the sector's 
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revenues, however, came from taking spectators for short flights in the airplanes. At various 

intervals throughout the course of the day's events, the staged aerial performances were halted and 

barnstorming pitchmen would begin working the crowd. Barnstormers would then take passengers 

for a brief spin around the flight grounds. Only when interest in these flights subsided would the 

staged aerial performances resume (Slepyan 1977; O'Neil 1981). To help the wary overcome their 

reluctance to flying, managers made sure that the names of their barnstormers were proceeded by a 

military, though generally bogus, rank. For example, the Gates Rying Circus had the infamous 

Major Clyde "Upside-Down" Pangbom, along with Major William "Whispering Bill - the Loop 

King" Brock and Lieutenant Milt Girten (Greenwood 1967). Undoubtedly, the use of military 

ranks were intended to give the pilots greater credibility with the public. Adding to the facade was 

the use of quasi-military regalia including riding boots, jodhpur breeches, leather coats with 

insignia and goggles. As one flying circus pilot explained, 'The crowds were real suckers for that 

military stuff" (cited in Slepyan 1977:88). 

Such falsehoods and fabrications were common to the flying circus sector. Barnstormers 

would have had a difficult time earning a living without providing the hype and hoopla. In part, 

this was due to the waning novelty of the airplane. By the mid 1920's the invention was nearly a 

quarter century old and the majority of American were familiar with its existence. No longer did 

the nation's newspapers and social elites put-up the thousands of dollars for aerial displays and 

demonstrations. Thus, it is not surprising that in order to make money, according to former flying 

circus manager Art Inman, "A barnstormer had to be a politician, ballyhoo artist, con man, 

roustabout mechanic, and showman..." (Inman 1962: 104). 

Even then, the earnings of flying circuses could be meager. Prices for rides, the "bread and 

butter" of the barnstormers, fluctuated greatly. In the early 1920's, some flying circuses were able 

to charge "$15 for short rides and $25 for longer acrobatic hops". "These normally consisted of a 

two-turn spin, a loop, several chandelles and fish tails to a landing" (Popular Aviation 1969). When 

days were good and the crowds were eager, flying circuses could gross $1,500 per plane. But, by 
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the mid to late twenty's, $5 and $1 rides were common, as the field of flying circuses became more 

crowded and barnstorming events more numerous. By 1924, when the Doug Davis Flying Circus 

made its debut in Opelika, Alabama, their $1,400 gross earnings for the day was considered a good 

take (Slepyan 1977; O'Neil 1981). This was a far cry from the $10,000 to $50,000 purses generally 

offered for aerial exhibitions before the war. 

Despite differences in their monetary rewards, the flying circus sector of the 1920's was 

essentially an extension of the pre-World War I exhibition era. Barnstormers were, in essence, 

putting old wine into new bottles. Both sectors projected to the public an image of flying as 

thrilling and dangerous. However, flying circuses went a great deal further and actively promoted 

this image of aviation. Barnstorming routines were a show business in which pilots intentionally 

courted, and promoters purposely played upon, elements of danger and death in order to attract the 

public. Millions of people attended flying circus events because they believed that barnstormers 

were tempting fate. While the product of both sectors was entertainment, exhibition promoters and 

airplane manufacturers had at least attempted to cooperate with private organizations, like the ACA 

and the ASA, in an effort to eliminate some of the more dangerous stunts and elements of 

exhibition flying. Flying circuses engaged in no such similar behavior. For all intents and 

purposes, the sector shunned any efforts to restrict or regulate its economic activities by other 

industry members. Ultimately, like exhibition flying, barnstorming was a developmental dead-end 

for the industry. It did nothing to further the technical development of the airplane or to promote 

the airplane's legitimacy as vehicle for commercial air transportation. Rather, the accidents and 

fatalities that befell the flying circus sector perpetuated an image of flying as a dangerous form 

entertainment. 

Not surprisingly, the aerial stunts that provided the most thrilling visual entertainment for 

the flying circus sector were the most dangerous and deadly. Especially dangerous were the 

routines in which aerial performers attempted mid-air transfers from one airplane to another, or 

from an airplane to a speeding automobile. To heighten die danger of the former, wing-walkers and 
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pilots dispensed with safety devices like parachutes. Consequently, when things went awry tragedy 

resulted, like the death of Madeline Davis who was killed in her first and last appearance with Ruth 

Law's Flying Circus in October 1921. Davis died while attempting to jump from a speeding car 

and grab hold of a rope ladder trailing beneath a barnstormer's airplane. Similar fates befell wing-

walkers, Lloyd Reese and Myron L. Tinney. Neither aerial performers were wearing parachutes 

when they fell to their deaths after failing in their attempts to leap from one airplane to another 

(NYT, September?, 1920; Greenwood 1967). 

Davis, Reese and Tinney's deaths were just the beginning in a long line of flying circus 

fatalities. In 1923 alone, barnstorming caused 179 accidents, claimed the lives of 85 people and 

caused injuries to 126 others (O'Neil 1981). Among those was parachute jumper Wesley May who 

worked for the Gates Flying Circus. Performing at San Francisco's Crissy Field, May was blown 

off course and crashed down, into a cemetery where he sustained fatal injuries. In March of 1924, 

barnstormer Bertha Horchem, who flew for Carver's Flying Circus, was killed in San Antonio, 

Texas. While flying the loop-the-loop her aircraft's left wing collapsed and the plane plummeted to 

the ground. Seven months latter at a show in Wichita, Kansas, Ruth Garver, half owner of Carver's 

Rying Circus, plunged to her death before nearly 20,000 spectators. Garver died when, while 

attempting a 1,000 foot jump, her parachute failed to properly deploy (Greenwood 1967). By 1924, 

barnstormers were accountable for two out of every three fatal airplane crashes (Aircraft Yearbook 

1925: 114-115). 

Clearly, tragedy was a common occurrence in the flying circus business. Just how 

commonplace death was is underscored by the demise of barnstormer Swede Mayeurhoffer. 

Airplanes used by barnstormers were started by "propping" the engine. This entailed cranking the 

propeller by hand until the engine turned over. While Mayeurhofer was attempting to prop his 

airplane, he lost his balance, fell into the whirling propeller and was killed. The plane's mechanic 

sent a telegram to his manager stating: "Swede cranked prop. Prop killed Swede. Send new prop" 

(cited in Slepyan 1977; 117). 
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As one might expect, the flying circus sector's accidents and fatalities generated renewed 

opposition to unregulated flying, both from within industry circles and from without Editorials 

calling for regulations were especially harsh when passengers or spectators were killed. Too often, 

concern for making a quick buck overshadowed barnstormer's concern for safety. Referring to lap 

belts. Art Inman said, "We wouldn't let one near the planes. It took too long to load and unload the 

passengers..." (Inman 1962: 104). Rxed-base operators argued that the aerial antics of the flying 

circuses were giving aviation a bad name by focusing attention on its risks, rather than promoting 

the safety, reliability and usefulness of the airplane. Supporting the fixed-base operators were 

aircraft producers and their association, the VIAA. Given that the fortunes of aircraft producers and 

the emerging fixed-base sector were wedded to the sale of new aircraft and the development of 

passenger transportation markets, it is easy to understand their joint opposition to the barnstorming 

antics of the flying circus sector. As long as surplus aircraft remained cheap and plentiful, 

barnstormers had no reason to purchase new and expensive aircraft. Nor would this sector ever 

have any use for large commercial passenger aircraft. By the early 1920's. it was clear to producers 

and fixed-base operators alike that aviation's future lay in the development of commercial air 

transportation. 

Subsequently, while flying circuses performed across the country, a number of private 

aviation enthusiasts and former military aviators attempted to established small aerial businesses. 

Many of these enterprises became local fixed-base operators. They maintained their own airplane 

hangars, repair shops and landing fields. Like the barnstormers, fixed-base operators pressed into 

service war surplus aircraft, though often with modifications to increase their carrying capacity. 

Fleet numbers were small ranging from one to four aircraft While there was considerable variation 

between fixed-base operators, in regards to the business they conducted, providing aerial contract 

services was their common denominator. These included, crop dusting, aerial photography, short-

hop taxi services, wilderness charters as well as the scheduled transportation of mail, freight and 
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passengers. In the latter context, flxed-base operations served as a precursor to the contmercial 

airlines (ACCA 1919: Morris and Smith 19S3; Allen 1986; Shrader 19S3). 

The first post-war air service formed for the sole purpose of carrying passengers was 

Chaplin Airlines. Established on July 4, 1919, the company operated between the cities of San 

Pedro and Avalon, California. One month latter. Aero Limited began operations ferrying 

passengers between New York and Atlantic City. But, by September of 1919, both companies had 

failed. Not to be dissuaded. Pacific Marine Airways took over the San Pedro to Avalon route and 

operated with modest success until June of 1928. The airline had a fleet of two Curtiss HS-2 flying 

boats. These were military surplus craft that took-off and landed on water. Modified for 

commercial use by the aircraft manufacturing firm, Aeromarine, the HS-2 could seat six 

passengers. Not surprisingly. Aeromarine's owner, Inglis M. Uppercu decided to vertically 

integrate and entered the nascent airline sector in the winter of 1920. Uppercu's Aeromarine 

Airways, unlike the other three pioneering airlines, contracted to carry mail and freight in addition 

to passengers (Frederick 1961; Taneja 1976; Davies 1972). 

Aeromarine Airways' operations surpassed those of the other three airlines. The firm 

commenced its first passenger services in November of 1921. Operating a fleet of two refurbished 

twelve seat, twin-engine F-5L flying boats, the airline offered round-trip flights between Key West 

and Havana and Miami and Nassau. These routes were flown throughout the winter and spring 

until, due to the seasonal nature of travel between the cities, they were suspended in the month of 

May. Beginning in June, the company moved its planes north and began carrying passengers 

between Detroit and Cleveland. Flying across Lake Erie, the route provided a time saving short-cut 

over rail transportation. By the end of 1922, Aeromarine was operating regularly scheduled flights 

from New York to Atlantic City and selected points in New England. It even managed to 

inaugurate a route from the Big Apple to Havana, as well as, routes along the Great Lakes 

connecting the cities of Detroit, Albany, Montreal, Buffalo and Cleveland (ACCA 1923). After just 
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three years of operations, however, Aeromarine Airways went out of business in September of 

1923. As one industry observer, Wesley Stout, explained: 

Aeromarine hauled passengers and thereby started commercial aviation off on its left 
foot The enterprise was launched on the theory that the public was ready to fly, and the 
public was not. The normal human being is distrustful of air travel for himself, and all the 
comparative fatality statistics that can be compiled cannot be expected to get him off the 
ground for a while yet...Aeromarine had the enormous resistance of human fear to 
overcome at the outset (Stout 1926; 141). 

Stout's general assessment echoed that of aeronautical engineer and airplane designer Glenn L. 

Martin, who in 1920 explained, "The hardest task confronting aircraft manufacturers is convincing 

the public of the safety of the airplane" (NYT June 19, 1920: 19). 

Despite the failure of these early passenger air carrier lines, their operation was proof to the 

industry that the transportation of passengers by air was indeed feasible. Technical and cultural 

problems still remained to be overcome, however, before a viable commercial air transportation 

sector would be able to firmly establish itself in the American economy. In addition to the obstacle 

of human fear, air carriers faced the constraint of outdated aircraft and limited infrastructure. These 

constraints were partially responsible for Aero Limited, Pacific Marine and Aeromarine's choice of 

geographic operations. While the vast majority of military surplus planes were too small to be of 

value for passenger transportation, such was not the case for the navy surplus flying boats. 

Refurbished they could carry six to twelve passengers. More importantly, they were able to use 

waterways for take-off and landing. This eliminated the air carriers' need to invest in physical 

landing fields, thereby reducing overhead costs. 

However, the use of flying boats also limited the three carriers operations to locales with 

access to lakes and the oceans. Aeromarine's choice of the southeastern U.S. including the 

Bahamas, Bimini, and Havana was selected primarily to serve upper-class vacationers looking to 

avoid America's prohibition laws. And, while its northern operation across the great lakes offered a 

savings in time for those who traveled by rail, the operation was never able to attract enough 

patrons to turn a profit Similar problems plagued Pacific Marine's California operations. Like 
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Aeromarine's southeastern operations. Pacific Marine served primarily wealthy vacationers and 

local businessman (Davies 1972; Schrader 1953). Subsequently, neither of these pioneer passenger 

carrying airlines came close to approximating the system of rapid mass transportation that had been 

envisioned by the advocates for a national aeronautic laboratory in the prior decade. Despite their 

limitations, the short-lived operation of these passenger air carriers demonstrated what could be. 

So long as the public continued to looked upon the airplane as a novelty and feared the 

prospect of flying, however, commercial air transportation's development would remain stymied. 

The success of barnstorming and commercial air transportation was, in part, contingent upon 

cultivating and maintaining non-complementary images of aviation. While the fortunes of the 

flying circus sector were wedded to an image of aviation as daring, thrilling, and death defying, the 

development of commercial airiine carriers was contingent upon establishing the legitimacy of the 

airplane as a safe and reliable mode of transportation. Thus, aircraft manufacturers and flxed-base 

operators had a shared interest in acquiring and maintaining a more sedate image of aviation. As 

matters stood after the war, however, the continued absence of airspace and operating restrictions 

meant that all aviators were able to fly anywhere and anyhow they chose, whether for profit or 

personal pleasure. The skies over the nation's parks, beaches, and other public and private spaces 

remained wide open territory. Where and how one flew was still a matter of individual discretion. 

Under these conditions, commercial airiine development remained a difficult and distant prospect 

in the United States. Matters were much different, however, across the Atiantic. 

European Progress: Instituional Support, F^iblic Regulation, and Airiine Development 

In contrast to the United States, Europe's and Great Britain's commercial airline sector got 

off to a remarkable start following Worid War I. Pre-existing aeronautic institutions contributed 

greatiy to the continued advancement of foreign commercial aircraft design and performance. In 

addition, European nation's extended their national aeronautic regulations to govern international 

commercial flights. In Paris in 1919, twenty two nations ratified the International Aerial 
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Convention, which established uniform rules for aircraft operation over international boarders and 

in the airspace above individual sovereign nations. Also included were provisions for international 

aerial signals, flight crew qualifications, and requirements for the registration and identification 

markings of all commercial aircraft. The adoption of these basic regulations permitted the 

establishment of international commercial airlines. They also provided basic protection for the 

public from the dangers of obsolete and unsafe military surplus airplanes and ensured that 

incompetent, irresponsible, and unlicensed individuals would be barred from operating aircraft. 

These "investments" reduced the rates of aeronautic insurance policies for airline operators and 

passengers alike. Investments in aerial infrastructure, including: light beacons, airway routes. 

airfields and terminals, and weather relay stations were provided for by each nation in accordance 

with jointly established uniform criteria. Consequently, foreign commercial airlines, both national 

and inter-national, were able to successfully commence operations sooner than those of the United 

States. (U.S. Department of Commerce 1926). 

The first regularly scheduled European airline service was inaugurated in Germany on 

February S. 1919. Deutsche Luft Reederei (DLR) operated daily flights between the cities of Berlin 

and Weimar. In the same year. Deutscher Aero Lloyd (DAL) and Junkers also began carrying 

passengers aboard regularly scheduled flights. By the end of November 1919. most major German 

cities were connected to an airline service including; Hamburg, Frankfurt, Hannover, Leipzig and 

Munich. Breman, Nuremberg, Dresden and Dortmund. International flights were established by the 

airlines soon thereafter connecting Berlin and Hamburg to Scandinavia, Rome, Paris, Bern and 

Geneva. By 1922 it was reported that: 

Despite the limitations placed on the size and motor-power of aircraft in Germany by the 
treaty of Versailles,...the Germans are outstripping the allies in commercial passenger 
aviation...The traffic is so heavy on these airlines that reservations are made days in 
advance, and even then the accommodations are insufficient The machines always carry 
up to capacity {Literary Digest 1922:65-66). 

Passenger routes were further extended in 1926 between the cities of Berlin and Konigsberg where 

the world's flrst night-time flights went into operation. That same year, Germany's airlines were 
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placed under the umbrella of Deutsche Luft Hansa - a government-backed concern that further 

consolidated and extended German commercial passenger carrier lines to the middle east and South 

America by 1930 (Gardner 1927; Munson 1972; Roseberry 1966). 

Germany's infant airlines began with the use of new passenger carrying aircraft. Barred 

from building large airplanes and forced to destroy their military surplus aircraft as a result of the 

Versailles treaty at the end of World War I, German manufactures applied their ingenuity to making 

small - ten to twelve seat - passenger aircraft ideally suited for commercial use. Manufacturers, like 

Junkers and Deutsche Rugzeugwerke, produced commercial planes with luxurious leather 

upholstered seats and interiors. By 1928. passengers flying on all of Luft Hansa airlines could 

enjoy alcoholic drinks and hot meals onboard. Other amenities included reading lamps, writing 

desks and lavatories complete with porcelain sinks, shaving kits, towels and other toiletries. 

Typically, German airline pilots had received their training during the war. Rying for Luft Hansa, 

these pilots were referred to as captains and dressed in uniforms akin to those of ship captains in 

Germany's maritime industry. In this manner, German airline pilots took on an air of 

professionalism in line with that of other transportation sectors. This practice was borrowed from 

the British and eventually replicated by the French and latter by American airline carriers (Gardner 

1927;Davies 1964; Munson 1972). 

Shortly after Germany began its commercial airlines. Great Britain commenced its own 

passenger services on August 25, 1919. Holt Thomas' Aircraft Transport and Travel Company 

(AT&T) flew passengers and cargo between London and Paris. AT&T had a fleet of nine De 

Havilland #16 aircraft, each possessing a carrying capacity of four passengers with a cruising speed 

of 100 mph. Competing with AT&T was Hadley Page Transport Ltd. Hadley Page flew from 

London-Crickelwood to the French capital operating two of its own twin engine W.8 sixteen 

passenger airplanes. One month following the opening of the London-Crickelwood to E'aris route, 

the airiine began making regularly scheduled flights between London and Brussels (Bushell 1997; 

Munson 1972). 
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Both British companies began as manufacturers of aircraft prior to Worid War I. 

Following the armistice, they each vertically integrated their operations and soon became England's 

premier passenger airline carriers. Initially, their passenger carrying services began with re-

outfitted heavy bomber aircraft they had produced during the conflict. Once converted to 

accommodate passengers, these aircraft performed remarkably well. Hadley Page aircraft, in 

particular, were noted for their roominess, luxury and style. Passengers were seated in large wicker 

chairs each with a window view. Adorning the walls of the aircraft were paintings of London, the 

English countryside and the French capital. The company pioneered in food service for its patrons 

by offering lunch baskets that contained sandwiches, fruit, and chocolate (Hayward 1989; Munson 

1972; Davies 1964; Harper 1930). 

By the fall of 1919. a third organization, Instone Air Line Ltd., entered the British airiine 

industry. Instone. like the others, operated its own route between London and Paris. The airiine 

pioneered the practice of putting pilots in uniform, choosing a traditional navy blue that became the 

standard for flight officers around the globe. This practice was an extension of Instone's maritime 

commercial shipping line. In 1921, Daimler Airways entered the field by buying-out AT&T and 

taking over the company's air routes. The firm started the practice of hiring cabin attendants -

young boys dressed as bellhops - that were charged with seeing to the needs of the airline's 

passengers while in flight. This practice spread to other airlines and eventually lead to the use of 

stewardesses in the United States. Two years after Daimler's buy-out of AT&T in 1923, British 

airline firms expanded their operations with regularly scheduled flights to cities all over the 

European continent Destinations such as Amsterdam, Cologne, Beriin, Hamburg and Boulogne 

could all be reached via air from Great Britain. On April 1. 1924, Imperial Airways also began 

passenger carrying operations. Like its predecessors, the airiine commenced its aerial business by 

flying passengers between London and Paris. By the end of 1924, Britain's other airlines 

consolidated with Imperial Airways and established airiine routes linking all of the nation's colonial 

holdings. Subsequently, by 1925 London was linked by air to Baghdad, Calcutta, Rangoon, Burma 
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and Hong Kong. One year latter, in late 1926, routes were extended to Cairo and Basra and efforts 

were undertaken to create an airline route from London to Cape Town (Higham 1960; Leyson 

1948; Instone 1938; Fmch 1938). 

Britain's airlines thrived on publicity and on public-relation campaigns that called attention 

to the wonder of air travel. Instone Air Line, in particular, sponsored a program whereby British 

school children took field trips to Croydon airport - the company's home-base - to leam about 

aircraft and airline operations. And. for a mere five shillings on Sunday afternoons, the airline 

would take the public on brief demonstration flights around the airfield. Newspaper reporters were 

especially prized as passengers and most of the British airlines staged periodic flights for members 

of the press corps (Harper 1930; Instone 1938). 

French airiines began competing with British air carriers over the London-Paris route in 

late 1919. Lignes Aeriennes Farman (LAF) - Farman Air Lines - was the flrst to conduct such 

operations on a regularly scheduled basis. Like its British competitors, LAF emerged when French 

aircraft manufacturer Henri Farman decided to vertically integrate his company's operations and 

enter the air transport sector. LAF began its passenger services using refurbished twin-engine 

bombers that it had produced for World War I. These aircraft were converted to 12-passenger 

civilian air carriers. Within a year and a half, however, Farman was producing new 16-passenger 

aircraft and pressing them into service between Paris and London as well as between Paris and 

Munich. The interior of LAFs aircraft were furnished in Pullman-car style. Passengers reclined in 

leather upholstered chairs with accompanying ottomans. Fresh flowers adorned vases attached to 

the cabin walls, which were covered with decorative wallpaper. Joining LAF in the fleld of French 

airlines was Grands Express Aeriens (GEA). GEA started carrying passengers on a regularly 

scheduled basis in 1920. By 1922 the airiine was flying from Paris' Le Bourget airport to Beriin, 

Munich, Brussels, Amsterdam and London. In converting war time aircraft to passenger carrying 

airiiners, GEA went to considerable lengths to ensure onboard comfort The company was the first 

to install lavatories in its aircraft complete with decorative tile walls, sinks, and running hot and 
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cold water. By the inid-1920's Frances LAF and GEA airlines had earned a reputation for brisk in

flight service and sumptuous cuisine (Roseberry 1962; Munson 1972; Rnch 1938). According to 

The Literary Digest, by the end of 1922: 

Approximately 300 commerdai machines are operated on the French lines. They are much 
larger and more comfortable than the German planes, and make better time, up to 125 
miles an hour...One of the fastest lines is the daily flyer between Paris and Warsaw, Poland 
taking nine and a half hours. The Vienna-Paris journey takes twelve and a half hours 
(Jjterary Digest 1922:66). 

One year later, France surpassed Germany and lead the world in air transportation. Commenting on 

his country's success, Pierre Flandin, a member of the Chamber of Deputies of France and head of 

the Aero Club de France said, "We are proud to have been the originators of this movement in the 

development of commercial air locomotion. We are convinced that the day will come when the 

system of air transportation extends over the entire world, facilitating understandings between all 

peoples" (cited in The Literary Digest 1923: 27). 

Subsequently, like Great Britain and, to a lesser degree, Germany, France also witnessed 

the establishment of airline routes from its cities to its colonial possessions. The first French air 

transport carrier to begin such operations was Lignes Aeriennes Latecoere (LAL). LAL began 

carrying mail across the Pyrenees to Barcelona in 1919. The company was founded by Toulouse 

industrialist Pierre Latecoere. Beginning in 1920, LAL aircraft extended their operations from 

Toulouse to Casablanca. Between the two points, the air transport company made stops in 

Perpignan, Barcelona, Valence. Alicante, Malaga. Gibralter. Tangers. Larache and Rabat. By 1921. 

the company was carrying both passengers and mail along its routes. In 1922, LAL extended its 

service to Algeria and Dakar. Madrid and Cairo were added to the airline's cache of destinations in 

1925 (Leyson 1948; Munson 1972; Davies 1964). 

The establishment of France's commercial airline sector was undertaken, in part, as a 

matter of French nationalistic pride. Paris was, by and large, the cultural and scientific center of 

Europe. Understandably, the French state sought to preserve that status. Subsequently, the French 

state played a significant role in promoting commercial aviation's development. Establishing a 
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passenger airline industry was framed as a matter of French honor and seen as a vital component of 

France's transportation industry. While the creation of initial air routes over the English channel to 

the capital of London was the result of a private initiative, by 1922 the state was actively 

establishing additional air routes and landing facilities within the nation's boarders as well as its 

colonies. Aeronautic research conducted at Eiffel and Atteuil contributed to the design of 

Farman's multi-engine passenger aircraft. State subsidies to the airlines provided additional capital 

for the purchase of new aircraft and aerial facilities. They also protected French carriers from 

ruinous competition on international routes serviced by other European countries and Great Britain. 

By 1923, both Germany and Great Britain also adopted the policy of subsidizing their commercial 

airline sectors. 

Like their French counterpart, German airlines also benefited from aeronautic research 

conducted at state supported institutions. Passenger aircraft manufacturers like Domier and Junkers 

used the wind tunnels at Gottengin to test new aircraft designs before they went into commercial 

production. Further, the research facility was responsible for wireless research and the production 

of other navigational aids that were employed by German passenger aircraft. With the state's 

backing, German banks provided capital for the airlines and construction of airport terminals, such 

as Berlin's Tempelhof airport The state backed consolidation of German airlines under the Luft 

Hansa banner resulted in an organized network of air routes that connected Germany's major cities 

to one another and to cities beyond its boarders. Air carriers operating over these routes earned a 

reputation for efficiency and punctuality. Like the subsidizing of French airlines, German airline 

subsidies were a response to ruinous competition on international and domestic routes. In regards 

to the former, the subsidies acted as a hedge against rate wars initially began by the French as they 

slashed prices on international flights between Paris and the cities of Berlin and London. With 

regards to the latter, German subsidies served as a entrance barrier to the passenger airline sector 

keeping out potential "fly by night" carriers and preventing the inefFicient duplication of air routes 

that drove-down profits beneath the break-even point for the airiines. 
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The creation of European and British airlines coming so soon after World War I was a 

remarkable achievement when one considers the destruction the conflict wrought on the involved 

nations and their economies. What made the airlines possible was, by and large, the institutions 

that supported aeronautic research and development prior to 1919. These were responsible for 

providing the technology that lead to improvements in design, performance and carrying capacity 

of European and British aircraft. Aeronautic research institutions, like Famborough's Royal 

Aircraft Factory in Britain. Eiffel's facility at Atteuil in France and those at Gottengin in Germany, 

brought together an array of talented scientists, engineers, inventors and manufacturers. Together, 

in each of their respective countries, they combined their efforts in a cooperative endeavor focused 

on advancing all practical applications of the airplane, i.e., commercial, civic and military, as well 

as its continued evolution and refinement. It was at the various aeronautic institutions that industry 

pioneers, such as Geoffrey de Havilland and Frederick Hadley Page perfected the designs and 

construction of aircraft that were to be used for Britain passenger airlines after the war (Hayward 

1989). Similarly. Gottengin supported the efforts of German aeronautical scientist Hugo Junkers 

who pioneered the design and use of internally braced cantilevered wings covered with corrugated 

metal. This innovation reduced drag by doing away with the need for external wing supports. 

Junkers' passenger aircraft of 1919 also made use of the aluminum alloy duralium, which was 

almost as light as aluminum but twice as strong. Subsequently, Junkers' aircraft became an early 

staple of Luft Hansa's airlines. Likewise, in France the design of the aircraft and aeronautic engines 

that typified early French commercial airlines, the Farman Goliath, was made possible by the 

research facilities at Auteuil, which were made available to Henri, Maurice and Richard Farman 

founders of the Farman Aeroplane Company and FAL airlines. 

The institutional support of European and British aeronautic research facilities was one 

important component in the early establishment of foreign passenger airlines. State support was 

also a key factor. The early adoption of flying regulations, licensing requirements and aircraft 

certifications pre-empted the proliferation of exhibition flying prior to the war and the emergence of 
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a barnstorming sector afterwards. Peculiar circumstances attributable to the war further aided the 

development of France's, Germany's, and Britain's commercial airline sectors. By being forced to 

destroy its military aircraft, as a result of the externally imposed treaty of Versailles, Germany had 

no surplus aircraft to dump on its commercial markets. This forced German producers to turn to the 

manufacture of new commercial airplanes. As the aggressor of both Britain and France, neither 

country was willing, nor able, to export its surplus airplanes to Germany. While Britain and France 

had surplus aircraft to deal with, the majority of their air services had been decimated in battle. 

More importantly though, both countries focused war-dme production on large-scale bomber-type 

aircraft that were easy to convert to civilian transports after the conflict. Production of single and 

double-seat aircraft was delegated to the United States. Thus, after the war, America had to 

contend with aircraft that had little commercial use in an environment that had no-regulatory 

regime for governing their use. Faced with the option of destroying surplus aircraft, maintaining 

their upkeep at considerable expense, or selling them to the public, the state chose to do the latter. 

Not-with-standing the significance of the peculiar circumstances produced by the war, 

European and British commercial aviation greatly benefited from the sociopolitical approval the 

industry had achieved prior to the conflict The states recognition of aeronautics as a valid field of 

scientific research and commercial opportunity lead to more immediate regulatory action and 

institutional support in France, Germany, and Great Britain. Their initial and continued 

endorsement of all facets of aviation was a significant legitimating force In passenger airline's 

development. While airlines in each of these countries had to engage in "image management" -

projecting a public persona of competence and professionalism by borrowing various practices 

from other commercial carriers including maritime shipping and the railroads - obtaining the 

support of the traveling public was an easier task abroad than it proved to be in America. Simply 

stated, eariy institutional investments in aeronautic research and development facilities, flying 

regulations, and licensing requirements kept European and British aviation from ever attaining the 

dubious image and reputation that it did in the United States. Consequently, securing cognitive 
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legitimation was a far less onerous task as European and British travelers more readily accepted 

flying as a viable mode of transportation. 

Summary 

From the time the airplane was invented in 1903 and continuing on through the early 

1920's, industry members faced the difficult problem of legitimating both the invention and the act 

of flying. Obtaining sociopolitical and cognitive legitimation was contingent upon industry 

members ability to cultivate and maintain a reputation for safety and reliability. Precipitated in part 

by matters of historical accident, various constraints impeded the industry's ability to successfully 

legitimate its proprietary activities and develop a viable market for its products and services. Early 

on, the inability of manufacturers to resolve their legal battles over aviation's key patents, prevented 

the industry from obtaining a unified set of operation and construction standards for aircraft. The 

absence of such standards, enabled industry members to engage in economic activities that 

engendered a dangerous and unreliable image of flying. Aerial exhibition's lead to accidents and 

fatalities that sullied the nascent industry's reputation, necessitating the creation of public or private 

governance structures to define acceptable flying practices. Industry efforts to regulate the 

behavior of all aerial enthusiasts, however, were stymied by monitoring and enforcement problems. 

Similariy, the institutional system of divided legal authority between local states and the Federal 

government prevented industry members from obtaining national aviation regulation. 

Similar problems were not encountered across the Atlantic. The development of British 

and European aviation was aided by those nations' prior history of aeronautic research and study. 

This meant that, in contrast to the United States, the development of the airplane began with a 

significant measure of sociopolitical approval. The existence of already established institutions 

with long traditions of aiding technical and scientific research, meant that neither British nor 

European aviation had to begin by creating supportive institutions from the ground up, as was the 

case in America. Furthermore, it is hard to imagine European banks, private investors, and state 
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actors contributing tiie large sums of capital they did to the development of an enterprise that did 

not have some credibility by virtue of its association to established centers of science and 

engineering. America's infant aviation industry had no such similar benefit as aeronautic research 

was primarily conducted by fledgling producers and inventors. Thus, attracting external public and 

private support proved to be a more challenging obstacle for American aviation. 

The absence of pre-existing aeronautic research institutions and the lack of a viable 

regulatory regime for the operation and construction of aircraft, left America's fledgling aviation 

industry mired in a state of technical and commercial underdevelopment. Efforts by industry 

advocates to secure state support for further aeronautic research proved largely unsuccessful, in 

part, because of the prevailing political philosophy regarding the appropriate relationship of the 

state to commercial economic enterprises. The establishment of such an institution could have 

facilitated the additional refinements in American aircraft design and performance needed to help 

establish a reliable reputation for the invention. Unable to secure a regulatory regime for 

controlling industry members' flying behavior, advocates for commercial air transportation stood 

little chance of establishing the airplane in the public mind as a safe and reliable form of transit 

Subsequently, in the years leading up to World War I, industry peulicipants failed to establish the 

prerequisite sociopolitical and cognitive legitimacy necessary for commercial aviation's 

advancement. Their failed efforts set the stage for commercial aviation's developmental struggles 

in the 1920's. 

Cooperation between industry members and the state, thus became necessary for 

eliminating the industry retarding behaviors of barnstormers and irresponsible pilots whose flying 

activities continued to undermined aviation's reputation in the 1920's. Organized into an 

association as a result of the nation's war time need for military aircraft, manufacturers emerged 

from the war with the means to affect a solution to their problems of sociopolitical and cognitive 

legitimacy. In the following chapter, 1 document industry members successful institution building 

efforts and examine their impact on the development of aviation's commercial airiine sector. 
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CHAPTER nVE: 

INSTITUTIONAL SOLUTIONS TO COMMERCIAL AIR TRANSPORTATION'S 

LEGITIMACY PROBLEMS 

Introduction 

In this chapter, I document the various strategies that industry members pursued to solve 

aviation's image emd reputation problems. Legitimating the airplane as a reliable and safe mode of 

transportation required the use and creation of public and private institutions. Success depended 

upon collective efforts to change the public's perception of flying from that of a dangerous and 

foolhardy affair, to that of a reliable and sane undertaking. Reconstituting aviation's image was 

accomplished, in part, through a cooperative campaign to make Americans air-minded. That 

process entailed cracking down on stunt flying, securing a national aeronautic policy that regulated 

and promoted commercial aviation, and promotional events that championed the airplane's role as a 

factor in commerce akin to the railroads and sea-going vessels. Success in these undertakings was 

achieved, in part, by framing commercial airline services as a logical progression of the country's 

transportation industry and an important aspect of the nation's military preparedness. 

This chapter is divided into five sections in which I layout the historical unfolding of the 

events that culminated in the establishment of America's commercial airlines. I begin by 

documenting the efforts of industry actors to enlist the state's support Representatives of the 

Manufacturers Aircraft Association sought NACA's help in securing Federal aeronautic legislation 

for the regulation of aircraft and the licensing of pilots. I describe how their efforts ran afoul of 

bureaucratic and political struggles to control all facets of the nation's aviation policy and explain 

the consequence this had on commercial aviation enterprises in the early 1920's. 1 then proceed to 

document producers' efforts to reconstitute aviation's public image through the use of promotional 

campaigns and public demonstrations of the airplane under "normal" operating conditions. These 

events, in conjunction with the states eventual passage of aeronautic legislation, precipitated elite 
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philanthropic support for commercial aviation and aeronautic research. 1 document this support and 

show how it lead to further promotional undertakings, the success of which attracted inter-industry 

investments in air transportation and sold the public on commercial aviation. 

Securing Sociopolitical Approval: Collective Action and Industry Governance 

Following World War I, industry members resumed their efforts to develop a commercial 

market for aviation. The process included a renewed commitment to securing Federal aeronautic 

legislation and a campaign to reconstitute aviation's public image. To secure these goals, Samuel 

Bradley, president of the Manufacture Aircraft Association requested NACA's help. NACA 

responded by establishing a sub-committee on commercial aviation. The sub-committee's task was, 

in part, to identify those factors that were impeding the development of aviation's commercial 

sector and formulate a strategy for solving the problem. First and foremost, the sub-committee 

pushed for the enactment of Federal legislation that would regulate and control flying. Members of 

the sub-committee advocated the creation of a centralized agency that would establish and oversee 

the nation's air ways. In a report to the President and Congress, the sub-committee's chairman 

argued: 

The most imperative need, for the present and future welfare of Air Navigation in the 
United States, in view of the present lack of such laws, rules, and regulations, seems to be 
the immediate passage of some form of Federal legislation providing for Federal control of 
air navigation and the establishment of a Federal Agency for drafting promulgating and 
administering of such rules, regulations, and control as are necessary for safety and to 
deflne the rights and responsibilities of owners and operators of aircraft or of the 
enterprises employing aircraft (MacQwee 1920:2). 

In the sub-committee's opinion. Federal legislation would "guarantee uniformity of aerial 

laws and regulations, thereby forestalling the embarrassment of individual state legislation and the 

myriad of problems it would create" for the establishment of an air transportation system that was 

national in its scope. Such legislation would also prevent the "flood of serious accidents that would 

accompany the return of good flying weather in the spring" and, in the process, alleviate the 

industry's insurance problems. Underwriters were generally unwilling to write life and accident 
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policies for aviators, crew members, and passengers. In cases where they were willing to sell 

aviation policies, the cost of the premiums proved economically prohibitive. Federal laws and 

regulations would, according to the sub-committee, help persuade insurance companies to offer 

policies at reasonable rates. The sub-committee was quick to point out that, "other nations have 

adopted a policy of Federal control, some as early as 1912." Among the most notable were 

England, France, Italy, Canada, and Germany (MacElwee 1920: 1-3). 

The sub-committee further argued that immediate passage of Federal legislation was 

imperative to "avoid disintegration of public interest, personnel, and manufacturing facilities that 

would inevitably occur" if the status of air navigation was not resolved. Underscoring the gravity 

of continued delay in this matter, it was pointed out that, "British, French and Italian concerns are 

already energetically engaged in aeronautical enterprises that are far in advance of America in the 

construction and commercial use of aircraft" Federal regulations would prompt capital markets to 

invest in aeronautic related ventures (MacElwee 1920:3). As one midwestem manufacturer put it: 

One thing needs to be done to call forth capital in support of commercial aviation and that 
is the enactment of stabilizing and encouraging laws to take aeronautics out of the 'outlaw' 
class of industries, and place it firmly on its feet with adequate government recognition 
(cited in The Literary Digest 1923:62). 

To gamer public support for passenger transportation, the sub-committee advocated the 

immediate inauguration of a commercial airline that maintained a regularly scheduled service. 

Such a service would be "most helpful in the establishment of commercial passenger lines" as it 

would "thoroughly awaken the public by practical example." The agency also stressed the need to 

give, "full publicity of Che importance to the United States of Commercial Navigation and to the 

interesting instances where aircraft have been successfully employed by various departments of the 

government in the performance of their civil functions." To help further sell the public on 

commercial aviation, the sub-committee recommended that industry members publicly extol its 

advantages over other forms of transportation as well as the possible advantages the airplane held 

for employment by the state for civil functions (MacElwee, 1920:3 -4). 
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Undertaking such promotional activities was necessary, in part, to blunt public criticism of 

aviation. Calls for addressing flying related accidents and fatalities were appearing in the nation's 

newspapers. For example, citing the public's antipathy towards commercial aviation as a result of 

reckless and unsafe aircraft operation. The New York Evening Post declared it is time "to bring 

under control the stunt pilots and the irresponsible gypsy pilots and their fatal operations." 

Similarly, the New York Evening Mail argued. The time is past when the aviator should be 

regarded as in a class with the circus performer." Equally unequivocal on this matter was the 

Cleveland Plain Dealer, which pointed out, 'The airplane should be considered a servant to 

mankind, not a mere plaything. Its usefulness in both peace and war is assured. It is time, 

however, to put a stop by law to the foolhardy stunts of daredevils in the air" (cited in The IJterary 

Digest 1922: 63). Concurring with their east coast and midwest brethren, the San Francisco 

Chronicle declared. Federal legislation is necessary to, "curb gypsy flyers who take their own and 

various other people's lives in their hands in machines that are uninspected and untrustworthy" 

(cited in The Literary Digest 1923:59). 

Aerial stunts, dangerous in the extreme to "innocent spectators", brought into the spotlight 

of publicity the long-overdue need for national airlaws. One event in particular brought home the 

matter to Federal officials. In October of 1922, President Harding, was conducting the public 

dedication of the Lincoln Memorial in Washington when an aviator swooped down over the 

<tssemblage, "interrupting the President's speech and frightening the spectators." To the Seattle 

Times this reckless display, "indicated a callous disregard for human life," for as the Milwaukee 

Sentinel noted, "the least little mistake on the part of the pilot or a trifling mechanical mishap, 

might have brought the machine crashing down into the throng" (cited in The Literary Digest 1922: 

16). Commenting on aviation's overall state of affairs. ihtChicago Tribune declared: 

Death and accident are expected incidents in the development of such a science, but 
accident and death which can be attributed even indirectly to carelessness in the operation 
construction, inspection, or preparation of an airplane are a blow to aviation's commercial 
development..Stricter regulation of flyers and flying-machines used commercially in this 
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State is therefore good. In so far as it is able to reduce accidents, it will increase public 
confidence and use of planes (cited in The Literary Digest 1922:63). 

The Tribune's remarks followed the death of a young newly married couple who died when the 

airplane they had engaged for a brief flight at a local fair crashed. Events like this laid a foundation 

for public appeals to regulate aviation. Even editors of the more conservative New York Times 

declared: 

Anyone who can command the purchase price may acquire an airplane and operate it for 
pleasure or profit. Many secondhand machines are sold to speculators who want to 'turn a 
penny' by offering their services to the first comer. Managers of fairs succumb to the 
temptation to engage aviators without looking into their qualifications. No license is 
required of these speculative operators, and their is no guaranty that their machines are 
sound...It seems preposterous that an examination is not required of them when a driver of 
an automobile can not get a license until he satisfies the State Motor Department that he is 
competent" (cited in The Literary Digest 1922: 16). 

Subsequently, industry advocates and the MAA shouldered the burden of promoting safe 

and sane flying. They also took primary responsibility for promoting commercial aviation among 

the public, while NACA assumed control of the industry's legislative initiatives. Industry 

participants were to discover, however, that promoting commercial aviation was easier than 

securing Federal legislative support 

NACA's efforts to help the industry secure Federal aeronautic legislation began with the 

drafting of an action plan. The plan's three main points centered around the following issues: First, 

what steps should be taken to ensure a healthy aviation industry, both as a commercial enterprise in 

its own right, and as a reliable source of military aircraft? Second, how much regulation did flying 

require to make it safe, attractive, and a profitable means of transportation? And finally, what 

organization of government agencies would be most conducive to these ends (NACA December, 

1918)? Little disagreement emerged over the first two issues. On the last issue, however, 

disagreement among state officials was intense and divisive, so much so that it forestalled passage 

of civil aviation for seven years. 

Specifically, disagreement centered on whether or not a central agency should be appointed 

to oversee a!! of the nation's aeronautic needs: military, civil, and commercial. Members of NACA, 
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as well as industry participants, were divided on this issue. Representatives of the armed services 

wanted military aeronautic matters separated from civil and commercial aviation. The Army Air 

Service, in particular, was staunchly opposed to any plan that brought military aviation affairs 

under a centralized civilian aeronautic agency. They also feared that the creation of such an agency 

would threaten their efforts to establish an air force independent from the traditional army 

hierarchy. Given that commercial aviation would be regulated by the Department of Commerce, 

the agency proposed that it be selected to implement and oversee all matters pertaining to aviation. 

Naturally the armed services were opposed to this as was NACA which feared that the Department 

of Commerce would marginalize and diminish its role in aeronautic matters. NACA's scientists and 

academic members received no financial compensation for their service. This allowed them a free 

hand in pursuing aeronautic research. As such, they were against the agency being placed under the 

control of the Department of Commerce on the grounds that political considerations would 

compromise NACA's operations. Consequently NACA's response was that it be appointed to 

oversee and implement the country's aeronautic policies. Needless to say, this solution was not 

warmly welcomed either (NACA February, 1920). Manufacturers were inclined to throw their 

support behind the military as they believed that the formation of separate Army and Navy Air 

Services would lead to greater contracts for military aircraft. Individual pilots and barnstormers, 

however, opposed any policy that would restrict their flying, regardless of whatever agency was 

selected. As one would expect, the inability to reach a consensus on this matter stymied NACA's 

efforts to secure civil aeronautic legislation. 

In May of 1920, two different aviation bills were introduced on the floor of the house. The 

first was submitted by Congressman Julius Kahn and the second by Congressman F.C. Hicks. Both 

bills called for the creation of an organization within the Department of Commerce to regulate and 

encourage civil aviation. The Hicks bill, however, went further in that it outlined a coordinated 

government structure for aeronautics, though it precluded a single unified department of 

aeronautics for the entire federal government, calling instead for autonomous aeronautical bureaus 
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within the Departments of War, Navy, Post Office, and Commerce, in addition to NACA. A joint 

board to be composed of the heads of these aeronautic bureaus was also provided for in the bill. 

The board would have responsibility for coordinating the various aeronautic activities of the federal 

government (NACA December, 1920). 

NACA was opposed to neither of these bills as passage of either would provide what was 

needed most - a government organization within the Department of Commerce to administer civil 

aviation and regulate commercial flying. Military members of NACA, however, preferred the more 

limited Kahn bill as it dealt solely with civil aviation and therefore did not impinge upon military 

prerogatives. Aircraft producers, however, wanted passage of a more encompassing legislative 

policy that would clearly defme the industry's role in civil and military affairs. Hence, they 

advocated passage of the Hicks bill (NACA December, 1920). In the end. neither bill passed the 

final session of the 66th Congress, or the special session of the 67th that followed immediately 

there after. Federal law makers proved indifferent to aeronautic legislation, thus, neither bill 

attracted enough active support to become law (NACA April 4,1921). 

Congressional indifference lead NACA to pursue a more active strategy. In March of 

1921, agency suggested to President Harding that he formally authorize NACA to investigate the 

needs of civil aviation and report its findings to the Executive branch and Congress (NACA April 

4, 1921). Harding agreed and NACA officials convened a new meeting with various officials 

drawn from the War, Navy, Post Office, and Commerce Departments. The meeting generated a set 

of legislative recommendations that amounted to a compromise of sorts. The recommendations 

included that, 1) The armed services would be responsible for their own training, personnel 

policies, procurement, and engineering development: 2) The Postal Department would be 

responsible for overseeing its own aviation needs.; 3) NACA would retain its function as and 

advisory committee and continue conducting aeronautic research; and finally, 4) an Air Navigation 

Board would be established within the Department of Commerce. Its members would be selected 

from all federal agencies concerned with aviation, and it would be responsible for the regulation 
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and encouragement of civil aviation. These recommendations did not intrude on any existing 

agency's prerogatives. Rather, with the exception of the fourth recommendation, the entire 

proposal was fairly benign. They did, however, guarantee an organization that would oversee and 

administer civil aeronautic policy. NACA presented Harding with its report, recommending that he 

endorse their proposals. The president forwarded the report to Congress in April of 1921 and with 

it recommended passage of aeronautic legislation (NACA April 5-7,1921). 

This time there was more congressional interest in the matter. Not ail of it was good, 

however. Both Kahn and Hicks resubmitted their bills to the house. A majority of house members 

objected to the latter on the grounds that allowing separate agencies to control their own aviation 

related matters would inevitably result in the duplication of efforts and hence inefficiency and 

waste (NACA May 12, 1921). That left the Kahn bill. However, a number of Detroit 

manufacturers, who had produced aircraft during the war, opposed the Kahn bill on grounds that it 

did not go far enough in aiding the industry. They expressed their position to the Secretary of the 

Department of Commerce who conveyed the producer's, as well as his own objections towards the 

bill, to the chair of the House Committee on Interstate and Foreign Commerce, Representative 

Samuel E. Winslow (NACA July 28. 1921). When the Kahn bill finally came before this 

committee on February 14, 1922. Winslow refused to support it and the bill died. 

Over the course of the following ten months. Winslow, members of the Department of 

Commerce and a number of midwestem manufacturers crafted a new aviation bill. In most 

respects, it contained provisions that had previously been endorsed by NACA. Unlike the previous 

Hicks and Kahn bills, however, the Winslow bill called for the creation of a civil aeronautics 

consulting board on which would serve members of the Federal agencies concerned with aviation 

and as well as various members from the aircraft industry. The board would be placed under the 

control of the Secretary of Commerce. NACA opposed the Winslow bill on the grounds that the 

inclusion of industry members would create an unacceptable conflict of interest. Meeting with 

representatives of the military services, the National Aeronautic Association and the Aeronautical 
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Chamber of Commerce, the Agency was able to achieve a compromise on the Winslow bill but not 

in time to beat the end of the 67th regular Congressional session deadline (NACA December 1923). 

When the 68th Congress convened in December of 1923, increasing public attention was 

brought upon aviation. To persuade the state of the necessity of such legislation, industry members 

presented the Secretary of Commerce with a detailed record of the business practices of fixed-base 

operators including: the number and type of aircraft used, the number of passengers carried, the 

average duration of flights, the total mileage flown, the total pounds of freight transported and a 

brief descriptions of their airfield and repair facilities. In making the industry's case for regulation, 

the trade organization also presented the Secretary with a record of the accidents, fatalities and 

injuries incurred by fixed-base operators as well as by gypsy fliers and barnstormers (ACCA 1923, 

1924). The difference in the safety records between the two segments of the industry were 

considerable. 

Beginning in 1921, the year the ACCA began keeping records, through 1923, there were 

470 recorded accidents. Fixed-base operators were responsible for 51. While barnstormers and 

gypsy fliers were responsible for the remaining 419. Of those 419 accidents, 182 were the result of 

mistakes or errors in piloting. Improper aircraft maintenance and inspection accounted for 138 of 

the accidents, while the remaining 99 were caused by aerial stunts. By contrast, of the 51 accidents 

suffered by flxed-base operators, 16 were caused by pilot error, 11 were the result of improperly 

maintained and inspected aircraft and 15 were the result of negligence and carelessness on the 

airfield. The cause of the remaining 9 accidents were unreported. In addition, there were 221 

recorded fatalities, 25 of which occurred among fixed-base operators. The majority, 196 were 

caused by barnstormers and gypsy fliers. Similarly this segment of the industry was responsible for 

351 of the 391 combined injuries that occurred from 1921 through 1923. Clearly, the safety record 

was far better for fixed-base operators than for barnstormers and gypsy pilots (ACCA 1924). 

Not surprisingly, the ACCA saw in the record it presented to the Secretj^y of Commerce 

support for its contention that the industry was in need of some form of regulation. The detailed 
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information provided on fixed-base carriers' operations also served as a clear demonstration of the 

efforts and progress the industry was making in organizing its proprietary activities. By gathering 

and presenting data on passenger's carried, freight shipped, fees charged, locales serviced and 

maintenance provided, industry participants were, in effect, demonstrating that they were engaged 

in a genuine economic endeavor and, as such, were worthy of being accorded the legal status that 

accompanies recognized fields of commerce. Growing recognition of that status came from the 

American Bar Association (ABA) and the National Safety Council (NSC). Members of the ABA, 

specifically William P. MaCracken, along with representatives of the latter organization, advised 

the industry on legal issues pertinent to aeronautic safety. The NSC was a non-profit organization 

that had lent its expertise to creating safe conditions in other American industries including auto, 

shipping, mining, and oil, to name a few. Subsequentiy, the organization endorsed the budding 

aerial transportation sector efforts and supported its quest for Federal regulatory laws (NSC 1931). 

Neither the compiled record of the industry's operations, nor the support of such prominent 

organizations was enough to prompt Congress to take legislative action, however. Interceding 

events, specifically General William Mitchell's public attacks of the state's handling of army 

aviation policy, pushed Congressional concern for commercial aviation to the background . 

Mitchell condemned the nation's lack of aerial preparedness and the reliance of the military on 

obsolete aircraft. He agitated for the creation of a Department of Aerial Defense that would govern 

an independent U.S. Air Force in order to help rectify the situation (Mingos 1930). His acquisitions 

lead to a public investigation that effectively forestalled passage of any aeronautic legislation in 

1924, as Congress decided to wait until the investigation's findings were made public before taking 

action (Komons 1978). 

In 1925, tragic, but fortuitous, events resurrected the issue of civil aeronautic legislation. 

Naval aircraft flying from San Francisco to Hawaii crashed in the Pacific and the military airship 

Shenandoah crashed in Ohio killing 14 of the 43 men aboard (Bingham 1925). President Coolidge 

responded by appointing an investigative board under the direction of Dwight Morrow. The 
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Morrow Board, as it became known, was given the responsibility of investigating General 

Mitchell's claims and the overall condition of America's aviation industry for the purpose of 

recommending a national aeronautic policy. Among the noteworthy individuals appointed to the 

board were NACA chairman William F. Durand and Senator Hiram Bingham, a former naval 

aviator (Komons 1978). Bingham contributed a lengthy article to the New York Times in which he 

acknowledged that, "America's aviation is not so successful as we want to see it" According to the 

Senator, the United States was far behind other nation's in aviation's advancement Passenger 

transportation; 

... in England and France is safer than in the United States...Traveler5 to Europe find that it 
is possible to fly in comfort and in regular intervals between the principal capital cities. 
Insurance rates for passenges and freight when carried by airplane are far lower in 
Germany than in the United States. Insurance rates on valuables carried from London to 
Paris by air are very much less than the usual methods of transportation. AH the leading 
European countries have been willing to promote commercial aviation. We have done 
practically nothing (in The New York Tunes September 1925:3). 

With respects to the nation's military air needs, Bingham argued that: 

...it is no secret that all our military aviators are dissatisfied with the present method of 
managing aviation in the army and navy. My personal investigations...lead me to believe 
that 90 percent of our army and naval pilots, the men who are giving their lives to aviation, 
are convinced that the national defense can be greatly improved in the Air Service of the 
army and the Air Service of the navy are each made into a separate corps...! am one of 
those who believe that nothing will more greaUy promote the safety of our nation than 
adequate military aviation. I believe also that the best foundation for military aviation is a 
healthy condition of affairs in commercial aviation (in The New York Times September 
1925:3). 

Having so stated his position, Bingham outiined what he believed needed to be done to make 

America, first in aviation. Not surprisingly, his solution was remarkably similar to that which had 

originally been proposed by NACA. Bingham called for a Bureau of Air Navigation in the 

Department of Commerce. Duties assigned to the agency would include, among other things, 

inspection and registration of civil aircraft licensing of pilots, and the enforcement of flight 

regulations. According to Bingham, "No one is now permitted to act as a captain or pilot of an 

ocean vessel unless he has a valid certificate from the Federal Government It is extraordinary that 
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similar provisions have not been applied long ago to the masters of aircraft (in The New York Times 

September 1925; 3). 

Bingham also called for a "crackdown on gypsy pilots" noting that their opposition to the 

enactment of regulatory measures was similar to that of "sea captains in the early days of the 

merchant marine" who were "perfecdy willing to send unseaworthy craft on ocean voyages." To 

further aid in aerial navigation, commercial and otherwise, the Senator called for public air charts, 

weather bureau coordination with air carriers, and cooperation from the Bureau of Lighthouses to 

help establish light beacons across the country as an aid to aerial navigation at night (in The New 

York Times September 1925:3). 

Senator Bingham's proposals heavily influenced the Morrow Board's recommendations. 

The board determined that the creation of a single agency overseeing all aeronautic matters had 

been ill advised. Specifically, the board's report stated, "The peace-time activities of the United 

States have never been governed by military consideration. Hence, a department of aeronautics, 

with control over both military and civil aviation is contrary to the principles under which the 

country has attained its present moral and material power" (Morrow 1925: 6-7). Thus, the board 

advocated creating a Bureau of Air Navigation in the Department of Commerce to be administered 

by an Assistant Secretary for Aeronautics. Ensuring safety in aerial navigation, including the 

licensing of pilots, planes and aircraft mechanics would encompass a major portion of the bureau's 

responsibilities. Also recommended was that the Federal Government "meet the manifest need for 

airways and air-navigation facilities" (Morrow 1925: 10). To assuage the armed forces, the board 

recommended that Congress should pass legislation creating positions for Assistant Secretaries for 

Aeronautics in the War and Navy Departments. These would oversee the administration of a 

separate air forces similar in operation to that of the United States Marine Corps (Morrow 1925). 

Thus, the board elected to follow NACA's direction on a national aeronautic policy, one that found 

favor with the military and the support of Senator Bingham. 
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President Coolidge accepted the Morrow Board's recommendation and on December 8, 

1925, Senator Bingham introduced a bill in the Senate, the passage of which would bring into being 

a national aeronautic policy that essentially addressed all facets of aviation. Nearly identical 

legislation was intixxluced in the House of Representatives. Having survived bureaucratic struggles 

for control, initial Congressional indifference and a public airing, the industry had achieved a 

national aeronautic policy with a little something for everyone. On May 20,1926, Congress passed 

the legislation and it was signed into law. by President Coolidge. as the Air Commerce Act 

(Komons 1978; Roland, 198S). 

The Air Commerce Act was the legislative foundation for commercial aviation's 

development in America. It established the state's right, under the commerce clause of the 

Constitution, to regulate interstate air commerce. Further, the Act authorized the designation of 

airways by the Federal Government. It also compelled adherence to a single set of Federal flying 

rules on the part of all who used the airways, regardless of whether they were engaged in private 

flying or interstate or intrastate air commerce. With the Act's passage, the certification and 

registration of aircraft engaged in interstate commerce was made compulsory. Accordingly, the 

Act provided for the examination and licensing of all pilots operating registered aircraft It also 

established civil penalties for violations including making any aircraft involved subject to liens for 

such penalties. And, in addition to authorizing the transfer of Postal airways and emergency 

landing fields to the jurisdiction of the Department of Commerce, the Act authorized Federal 

lighting systems along air routes and the creation of additional emergency landing fields, as well as 

their maintenance (NACA 1927). 

Following passage of the Air Commerce Act, President Coolidge nominated the head of 

the ABA's commercial aviation committee, William P. MacCracken. as Assistant Secretary of 

Commerce for Aeronautics. The responsibility of administering the nation's air laws and promoting 

commercial aviation fell to MacCracken who, upon his appointment, organized the Aeronautics 

Branch of the Department of Commerce. The agency consisted of three divisions; namely, the Air 
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Regulations Division. Airways Division and the Air Information Division (ACCA 1927). In 

commenting on his duties, MacCracken had this to say: 

One of my principal objectives as head of the Aeronautics Branch during aviation's 
formative years was to convince people that airplanes were a safe means of transportation. 
Without the public's acceptance, aviation would have been relegated to moving the mails. 
The key to public acceptance lay in the ability of the Aeronautics Branch to gain the 
public's confidence. In order for this to be done we had to ride herd on a lot of 
barnstorming going on around the country. Aviation had to replace its reckless image with 
one more staid (cited in Komons 1978: 104). 

Subsequently, crackdowns on barnstormers, gypsy fliers and other reckless and irresponsible 

aviators did occur. The Aeronautics Branch began by issuing bulletins to tiie nation's air fields 

informing aviators that it would be licensing pilots and mechanics, registering and certifying 

aircraft as to their airworthiness, and regulating aerial traffic. Licenses for aviators and registration 

for aircraft would be issued by government inspectors and full compliance was required by July of 

1927. Commenting on the notice, barnstormer Slats Rodgers said, "1 didn't know at first what the 

bulletin meant." "Actually it meant that my way of flying and living was coming to an end" (cited 

in O'Neil 1981:39). 

Through federal regulation tiie state helped bring aviation's barnstorming era to an end by 

1930. Regulations were passed banning wing-walking and restrictions were placed upon various 

forms of low-level flying (Popular Aviation 1969). These made it impossible to perform aerial 

stunts involving races between airplanes and automobiles, as well as those that entailed the transfer 

of aerial performers between the two vehicles. Such stunts were bamstorming's stock and trade 

(Rhode 1970). Further, federal regulations made liability insurance mandatory, thus placing an 

additional constraint upon the sector. The days of taking three and four spectators up for a quick 

stunt flight in surplus aircraft not designed or certified for passenger carrying were over. 

Increasingly, operators of municipal airfields denied barnstormers use of their facilities (Inman 

1962). Fines, suspensions and outright revocations of operator licenses were levied against those 

who failed to adhere to the flying regulations (Komons 1978). 
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The passage of the Air Commerce Act was an important achievement in the industry's 

efforts to develop passenger air services. Federal regulation elevated the status of commercial 

aviation, legitimating it <is a business by eradicating a number of dangers and risks associated with 

flying. It provided assurances to existing and potential commercial carriers that the field of 

passenger transportation would be cleared, and remain free of, dangerous aircraft and less than 

conscientious flyers who, in their concern for making a profit, overlooked or neglected matters of 

safety. In so doing, these operators sullied aviation's image and thereby eroded public trust in 

flying as a legitimate enterprise, one worthy of being accepted as a component of the nation's 

transportation sector. 

Although the struggle to obtain Federal regulatory legislation was ultimately successful, 

industry members paid a considerable price in securing its passage. The various bureaucratic 

struggles to protect parochial interests delayed the process. Industry members seeking to establish 

commercial air transportation found that they could not move forward without the state's support. 

What they sought was a limited regulatory regime to help clean up aviation's image and pave the 

way for further commercial investments and public support. In pushing for a broader and more 

encompassing national aeronautic policy, however, state actors tethered commercial aviation to its 

military and civil counterparts. This linkage, though, was bom of prior decisions whereby industry 

advocates were denied involvement in NACA's advisory functions at the time the agency was 

created. Concerned with ensuring that NACA would remain free of private influence, state actors 

created an institution in which commercial aviation enterprises were left to the market. 

Consequently, the agency's actions were directed towards military and civil aeronautics. As such, 

NACA's operations did not conflict with the progressive political sentiments prevalent during the 

time the agency was established. Thus, in an effort to ensure that the state would not be co-opted 

by private economic interests, no one affiliated with commercial aviation sat on NACA's advisory 

board. State officials, armed service members, and academic scientists were appointed, thus. 
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commercial aviation matters were subordinated to military and civil aeronautic policy 

considerations. 

The Air Commerce Act was not a panacea for the industry's image problems, but rather a 

catalyst for spurring further change. Additional efforts to sell the public on air transportation were 

needed if the sector was to flourish and commercial carries were to survive. As one industry 

observer put it, "If the American public was to be jolted out of its apathy towards aviation in a big 

way, it needed a spectacular demonstration on a big scale." Federal regulation had yet "to persuade 

the man in the street that flying in aeroplanes was any safer than before" (Davies 1972: 55). Thus, 

public fear still remained a barrier to the development of commercial passenger service. Before 

large numbers of the populous would take to the air, further cooperative arrangements and more 

promotional undertakings were required. Those arrangements and undertakings were begun by 

indusUy members and aviation advocates six years before the Air Commerce Act's passage. 

Cognitive Legitimation 1: Associational Efforts and Public Air-mindedness 

In the spring 1919 the Manufacturers Aircraft Association (MAA) began a campaign to 

educate the public of the airplane's commercial possibilities. The campaign was part of a process 

intended to reconstitute aviation's public image and reputation and make Americans "air-minded". 

Towards that goal, the association began publishing an annual yearbook detailing the industry's 

progress as well as a host of other aviation facts and figures including: information on aviation's 

development in other countries, advances in aircraft design and performance, statistics on accidents 

and fatalities, their causes, and the general state of aviation's advance in the U.S. Also included 

were aerial photographs taken over American cities, as well as panoramic shots of the nation's 

mountain ranges, forests and other natural wonders. Captions accompanying the photos extolled 

the country's beauty and claimed it could only be truly appreciated from an airplane. In this 

fashion, the yearbook served as both a valuable compendium of American aviation and as an 

industry brochure intended to sell the public on flying. Libraries, schools, colleges, banking and 
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business houses and government agencies having anything to do with aviation were targeted by the 

association. All received annual copies of the industry's yearbook. 

In the 1920 publication, the MAA acknowledged aviation's public "struggle for acceptance 

as a factor in commerce" (MAA 1920: 15). However, the association boldly claimed that of all the 

purposes for which the airplane could be employed - from military, to delivery of the mail, to aerial 

photography and personal pleasure - "the transportation of passengers and freight will eventually 

become the most important facet of America's aviation industry" (MAA 1920: 21). This would 

occur because of the benefits commercial air transport offered over other established means of 

transit, most notably its "high speed" and "ability to fly in a straight line between any two points on 

the face of the earth." These advantages "will allow for savings in time" and thus, "give aerial 

transport an immense superiority over other vehicles of the road and sea" (MAA 1920: 23). 

To further underscore the viability of commercial flying, the association drew attention to 

the record of safety and reliability established by the all-year round operation of the U.S. Aerial 

Mail Service. In 1919, the Service had flown over 128,000 miles without suffering the death of a 

single aviator or having one of its aircraft fail from the sky. According to the MAA, "the lesson 

learned from the operation of the Aerial Mail Service..is that the element of danger that exists 

in...exhibition flying is entirely absent from postal - or commercial - flying" (MAA 1920:46). 

Bold assertions and comparisons to safety in airmail carrying were just the beginning. The 

industry's flrst major cooperative undertaking, intended to awaken the public's consciousness to a 

fuller appreciation of aviation, was the aeronautical exposition held in New York City during the 

flrst two weeks of March. Under the auspices of the MAA, and in conjunction with the army, navy 

and Postal Air Service, the industry held exhibits at Madison Square Garden and the 69th 

Regimental Armory. During its two week run, thousands of people came to see aircraft, dirigibles 

and aeronautic accessories displayed by over 100 aeronautic Arms. The goal of the exposition was 

to "commemorate the part which aircraft had taken in the war, and...afford the public a substantial 

glimpse into future aerial commerce" (MAA 1920:141). 
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Unlike exhibition events held prior to the war, the New York Aerial Exposition focused on 

positive and pragmatic applications of the airplane. Aerial stunts and flying competitions were 

omitted from the public affair. Subsequentiy, the purpose of the exposition differed dramatically 

from that of past exhibition events. That is, public entertainment was not the focal point Rather, 

emphasis was placed on exposing the airplane's commercial, civic and military utility as opposed to 

providing exciting and dangerous aerial stunts and speed races. While this static display of the 

industry's products served to raise public awareness, nothing was as effective as practical 

demonstrations in selling the public on the viability of passenger air transportation. Both aircraft 

producers and nascent transport operators flew, free of charge, key public officials and members of 

America's press corps on the maiden voyages of new aircraft and over the inaugural run of newly 

established aerial routes. Typical of such demonstrations was that of the newly manufactured 

Curtiss Eagle, an intercity passenger plane. 

On September 27th, 1919, the Eagle made its first public flight carrying a number of 

editors and writers who were prominent members in the scientific and aeronautical community. 

According to Aircraft Year Book, the "demonstration was unanimously agreed to have shown the 

practicability of the machine for passenger service" (MAA 1920: 192). "Steadier than any 

Pullman" railroad car, was the verdict of the editor of Flying, Evan J. David, who described the 

Eagle as being "capacious" and having a "comfortable cabin." While the President of the American 

Flying Club, Laurence Driggs, commented on the plane's headroom stating that, "The ladies in our 

party were particularly enchanted to discover that they did not have to remove their hats, and that 

the pressure of the wind did not even disturb their hair" (cited in MAA 1920: 193)! So reliable had 

the Eagle performed that the MAA decided to fly it, along with three Curtiss Orioles, to the nation's 

capital for further aerial demonstrations. The demonstrations were intended to "bring to the 

attention of Congress and other representatives of the United States, as well as foreign 

governments, the year's progress in practical aviation" (MAA 1920: 193). 
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Accordingly, on October 24th, 1919, the Curtiss aircraft left for Washington, stopping in 

Philadelphia to make a number of public demonstration flights. In all, eighty-two flights were 

completed and 496 passengers were carried in the Curtiss Eagle without one accident to mar the 

performance. Five days later, the aircraft arrived at the capitoi and over the next ten days additional 

demonstrations of passenger carrying flights were conducted. Prominent state officials, such as the 

Second Assistant Postmaster General, the Assistant Secretary of War, the Director of the U.S. Air 

Service, as well as various Senators and Congressman flew in the Curtiss pMgle and Oriole aircraft. 

Their patronage amounted to a government endorsement of flying and airplane transportation. 

Over the course of the ten days, 855 total passengers were carried free of charge on short flights 

around the nation's capitoi (MAA 1920). 

In somewhat similar fashion, the Wright Aeronautical Corporation, in preparation for its 

entrance into the aircraft manufacturing and operating field in late September of 1922, held a public 

christening of its first passenger carrying airplane, the Wilbur Wright. On hand were eleven press 

correspondents who accompanied the airplane on its maiden voyage from New York to Detroit 

According to the 1923 Aircraft Year Book, the flight "was made without incident" and was the 

"first time on record" in which a passenger carrying aircraft was equipped with "a 50-watt radio 

phone transmitting set" for safety purposes (ACCA 1923: 26). Five years latter, when Colonial Air 

Transport made its initial foray into the passenger carrying sector, the company also began with a 

public christening and commenced its operations by carrying reporters over its Boston to New 

Jersey route (Allen 1986). 

The public christening of passenger aircraft, a symbolic event more commonly associated 

with the maritime industry's launching of sea going vessels, demonstrates the importance that 

industry members' placed on the airplane being accepted as a valid vehicle for transportation. 

Historically, such events have signided a change in the religious status of individuals, marking a 

passage from the realm of the profane to the sacred. As such, the christening of passenger aircraft 

was an apt symbolic metaphor as it marked a transformation in industry members' approach to 



213 

flying, from ttiat of dangerous entertainment to that of reliable transportation. Likewise, references 

to the similarity between the airplane and the Pullman railroad car underscore the importance of 

shaping the public's perception of flying as a legitimate method of travel, in order to win their 

support These image management behaviors constitute efforts to frame the industry's proprietary 

activities in a manner consistent with prevailing images of appropriate public transportation. 

Industry members were struggling to align their economic behaviors in the public mind with the 

nation's older and more established forms of transportation, especially the railroad industry. At the 

time, the railroad was the dominant means by which the public traversed the nation's major 

expanses. Given that the development of a national air transportation industry would compete with 

this older form of travel, such comparisons provided a powerful new image of flying as something 

more than Just dangerous entertainment or the province of America's well-to-do. What industry 

members and aviation advocates were projecting to the public was an image of flying as something 

common to "everyday" men and women, a legitimate mode of travel. 

Undoubtedly, the MAA's decision to hold flying demonstrations in Washington D.C. was 

carefully calculated. For not only was the event intended to introduce the public to a side of 

aviation vastly different from that projected by the barnstormers and gypsy flyers, it was also 

intended to forge ties between industry members and key political constituents whose patronage 

was essential to securing state support. Most important among those political constituents were 

Congressmen and Senators who were being lobbied by industry participants to pass Federal 

aeronautic regulations. 

In 1921, the MAA intensified its efforts to make the public air-minded. Samuel S. Bradley, 

president of the association, proposed the formation of a central trade organization that would take 

over and continue the industry's promotional undertakings. Whereas the MAA's ranks were 

comprised solely of airplane producers, the new trade organization opened its membership to all 

concerns interested in aviation's development. In securing the support of the association's 
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members, Bradley framed aviation's development as a matter of national interest and producers' 

patriotic responsibility. In a memo to aircraft manufacturers, Bradley wrote: 

Our duty and responsibility is clear and inescapable. If this work (promoting 
commercial aviation) is not done, the entire country may suffer. The importance of our 
work is so great that it should command the best effort and ability. The manufacturers of 
aircraft, having in addition to their investment of capital the same interest as every other 
patriotic citizen. must...collectively accept this responsibility and fulfill this duty (cited in 
Mingos 1930:55). 

Bradley's proposal succeeded and on January 1st, 1922, the Aeronautical Chamber of 

Commerce of America (ACCA) was established. The organization was incorporated under the 

laws of the State of New York, "to foster, advance, promulgate and promote" aeronautics, and 

"generally, to do every act and thing which may be necessary and proper for the advancement" of 

aviation (ACCA 1922: 3). Among the trade organization's ranks were aircraft manufacturing and 

engineering firms, airplane operators and distributors, manufacturers of aeronautic accessories and 

supplies, eight trade publications and one insurance underwriters association. The new 

organization took over publication of the industry's yearbook, conducted research in all phases of 

aviation, and disseminated pertinent information, via monthly bulletins, to American newspapers, 

periodicals, and legislative bodies. In addition, they initiated a public landing field campaign and 

interested municipalities across the nation in building airports and other aeronautic facilities. 

(Mingos 1930). These undertakings helped pave the way for commercial aviation's development 

by selling the public on the use of the airplane as vehicle for commerce and personal pleasure. 

According the industry's 1922 year book, the establishment of the ACCA was "possibly the most 

definitive proof of growth in interest in commercial aviation" (MAA 1922: 2). Simply stated, the 

organization's establishment was a tacit acknowledgment, by industry members, of the need for 

cooperative undertakings if aviation was to be moved down a path of development. 

While the formation of the ACCA signaled a growing interest among industry participants 

in the commercial aeronautic sector, that interest was much slower in spreading to the general 

population. One year after its formation, members of the ACCA concluded that "fear is the worst 
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obstacle before aviation today." Such fear continued to generate a "hesitant attitude" among "the 

public toward aircraft as common carriers." The source of that fear was "to be found primarily in 

the increasing number of accidents among itinerant and irresponsible pilots." Until those accidents 

were eradicated, the industry's trade organization argued, the "public will justifiably regard 

commercial aviation as an experiment" (ACCA 1923: 102-103). 

Subsequently, making Americans air-minded and reshaping their perception of flying as a 

viable means of mass transit required safe and conservative flying in which the public could be 

assured that not only would they reach their destination as quickly as possible, but safely, as well. 

In order to take the fear out of flying, the reckless operation of aircraft had to be eliminated. 

Inevitably, this necessitated placing certain constraints upon all who operated aircraft. Not 

surprisingly, barnstormers and gypsy pilots were opposed to any restrictions which impinged upon 

their aerial antics. Although the ACCA argued that the safety of flying should be judged by "the 

record of responsible (commercial) operators, instead of the irresponsible" barnstormers and gypsy 

pilots, the organization found, much to its dismay, that such was not the case (ACCA 1923: 122). 

Twenty years had passed since the development of the airplane. During that time, 

aviation's image as a dangerous form of entertainment had become deeply entrenched in the 

public's consciousness. The problem, by and large, was that the public had precious little 

experience with what industry members termed "normal" flying. Since the airplane's entrance into 

American popular culture, they had witnessed a steady display of exhibitions and barnstorming 

events. Even the airplane's use as an instrument of war hardly projected the type of image nor 

garnered the kind of reputation that industry members wanted the public to associate with flying. 

Subsequentiy. as late as 1925, industry participants, such as former naval aviator Clifford A. 

Tinker, found themselves still having to stress the pragmatic applications of the airplane to the 

American people. 

In an article submitted to Collier's National Weekly Tinker expressed his views on the 

under-developed state of American commercial aviation. According to the pilot, "While the 
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airplane is safely performing a variety of functions including: aerial topography, fighting forest-

fires, airmail delivery, crop dusting, and search and rescue mission, commercial passenger 

transportation had yet to catch on with the American people." In Tinker's assessment, the reason 

had to do with the public's "state of mind". Fear, implanted by past experience and exposure to 

"aerial dare-devils" performing at "county fairs" and barnstorming events across the nation, had 

"colored the public's perception" of flying's safety and made us "a trifle weak-kneed". That fear 

was well founded as barnstormers use of "old war-time aircraft without government control, 

resulted in risky flights that lead to accidents and deaths". When properly used in the services for 

which they were intended, however, airplanes were as safe as other modes of travel. According to 

Tinker, "proper regulation" was required to "safeguard the public interest" and help American's 

overcome "their fear of the air" (Tinker 1925; 16-17). 

A nearly identical assessment found print in a March 1925 edition of Collier's National 

Weekly. "Why do we stay on the ground?" was the question asked by Frederick L. Collins. 

E)escribing his aerial traveling experiences overseas, Collins reported that European commercial 

flying had already reached an advanced state of development. In fact, airlines had attained a status 

akin to older forms of transportation. Speaking of his sojourn from London to Paris, he informed 

his readers: 

Porters take your valises away from you just as they do at the Grand Central [rail station]; 
and the passengers hurry across the airfleld to their waiting plane. The Handley-Page is a 
big luxurious British ship carrying fourteen passengers, a pilot and a mechanic. It is 
equipped with two Rolls-Royce engines, maldng the timid traveler feel doubly safe. Its 
interior is like a summer hotel verandah or a private car on an American railroad. The 
seating space is long and wide, with windows on either side...Newspapers, magazines, 
fresh drinking water, mirrors, a Marconi wireless telephone and a lavatory are all part of 
the equipment Luncheon boxes including spirits and minerals are served on board. It is 
like a buffet car on a transcontinental limited...(Collins 1925:9). 

Given that Europeans were enjoying "first rate airline services", Collins asked, "Why do we, the 

average American, who still rides in a train and gets cinder in his eye, stay on the ground?" 

Facetiously, he replies that, "surely it is not because we are a timid nation." Reassuring the reader. 

Collins argues, "European records for regularity and safety in airplane travel compare favorably 
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with railroad performances in America and Europe and have long since discounted the traditional 

element of fear" abroad (Collins 1925:9). 

Similar attempts to calm public aerial anxiety and convert them to flying can be seen in an 

article contributed to Sunset Magazine by navy pilot Stanford E. Mosses. Recounting his flying 

experiences over the western portion of the nation, the pilot paints a vivid picture of the visual 

pleasures afforded to those who fly, including the great redwood forests and the Paciflc coastline. 

He also informs the reader of the "safe, comfortable, and efficient" air transportation services 

established in San Francisco, which carry businessmen and tourists to Los Angeles. The pilot 

notes, however, that "air travel has come more rapidly in Europe, while in America the practical 

value of commercial aviation is not generally appreciated," despite the fact that, "the safety and 

reliability of flying, as well as the factors of speed and comfort, are increasing" in this country 

(Moses 1925:20-21). 

Evidently, those factors were not increasing swiftly enough to convince the American 

public. Common to most people in the U.S. were the sentiments expressed by Dr. Edwin G. 

Dexter. Dexter explained his feelings toward flying stating that: 

For some months I was in such relation to a government department as to have air service 
at my disposal whenever needed for official duties. I was up a dozen times, at least, and 
perhaps twice that number. I didn't keep tracic. I pretended that I enjoyed every minute in 
the air, but I didn'L..When my wife...asked me if I didn't think my obligations to the family 
would justify me in accepting a little slower and safer method of transportation. I was glad 
of the excuse to stop flying (Dexter 1926:72). 

Sentiments like these were blamed on "stunt flying" which, according to the President of the 

Aeronautical Chamber of Commerce, Paul Henderson, "has noticeably stunted passenger-carrying 

aviation in the United States". As a result, "confidence in regular passenger service on established 

routes has been to a degree lacking, and unjustifiably" (reported in The Literary Digest 1927:22). 

Joining the public in its antipathy towards commercial aviation were capital flnance 

markets. Commercial aviation had yet to demonstrate that it was a legitimate branch of trade 

capable of playing a viable role in the nation's economy. ConsequenUy, the ACCA's efforts to 
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secure a minimum set of safety standards and aerial laws served two interrelated purposes. Not 

only would such regulations help to transform aviation's image, they would also legitimate the 

industry's proprietary activities. Both were essential to the nascent industry's ability to attract 

capital. As one writer for Commerce Monthly, observed; 

Wise regulation may be expected to give a certain stability to the air transportation industry 
essential to any industry which must appeal for credit and for investment capital. Until this 
is attained air transportation cannot be said to be on a business basis. From whatever point 
of view the subject is approached, the conclusion is inescapable that the enactment of an air 
law is the first essential step toward the development of commercial aviation in the United 
States (cited in ACCA 1922:32). 

The different capital requirements for barnstorming businesses and commercial passenger 

carriers, however, divided industry members on this issue's importance. Barnstormers did not 

require outside flnancing. Little capital, if any, was needed for the sector's promotion or the 

purchase of the cheap surplus aircraft barnstormers used in their trade. The near endless supply of 

the latter, as well as surplus parts and aeronautic engines, meant that members of the barnstorming 

sector could forgo investments in new aircraft. Those struggling to develop commercial passenger 

carriers, however, found that they could not rely on surplus aircraft if their operations were to be 

economically successful. Their operations necessitated investments in new aircraft, maintenance 

facilities, airplane hangars, and ground personnel. In addition, passenger air transportation 

companies faced the financial burden of acquiring insurance to cover their operations, something 

barnstormers often ignored. Simply stated, the investments in sunk costs were far greater for 

commercial air transportation. Thus, this sector of the industry had a more pressing need for 

Federal aeronautic regulations to alleviate the poor reputation and negative image inflicted on 

aviation by members of the barnstorming sector. 

Free from onerous capital requirements and unrestricted in their business operations, 

barnstormers were able to perform across the country taking the public's money and moving on 

when accidents occurred or public interest waned. The former events typically left a hostile and 

angry public, not the least hospitable or receptive to patronizing commercial carriers. Given these 



219 

conditions, it is not surprising that the industry's trade organization supported regulatory measures 

that would shut-down or greatly curtail barnstormer's behavior. According to the ACCA, this 

sectors exploits were "careless and irresponsible," a continuing "embarrassment" to the industry 

which has "left a trail of fear" and "done more harm than good" in furthering the industry's growth 

and development (ACCA 1922: 2-7). 

In support of its harsh accusations, the organization cited numerous press accounts 

describing the exploits of barnstormers and stunt pilots. Included in its 1923 report to the Secretary 

of Commerce were the following; On May 3, in David City, Nebraska, "Stunt pilot and mechanic 

were killed in crash after wing collapses while performing [aerial) loop."; On April 23, in Hatboro, 

PA., a "Gypsy pilot and passenger perish when plane bursts into flames while in flight."; In 

Sacramento. CA. on April 16, a "Dare-devil performer loses grip on landing gear of stunting plane 

and falls ISO feet to his death in sight of thousands of spectators."; In Galveston, TX, on May 21, 

"Pilot killed, passenger hurt while diving at spectators to frighten them."; On July 9, in Pasadena. 

CA, "Gypsy pilot attempts to land on beach. Bathers scatter and one is killed."; On July 2, in 

Chicago, IL, "Dare-devil performer changing planes in mid-air. thrown into propeller and killed." 

At the same exhibition meet two days later, "...boy steps into propeller of plane and is killed as 

crowd rushes onto field" (ACCA 1923: 110-115). According to the ACCA's report, these 

accidents, "have a damaging effect..on the public conception of all aviation " (emphasis original 

ACCA 1924: 107). 

In essence, the ACCA's concern with the damaging effects that barnstorming accidents 

were having on the public's conception of alt aviation speaks to the nature of an industry's 

reputation as a type of collective good. All members of a given industry are likely to be saddled 

with the negative consequences that stem from a poor reputation and bad image. Such 

consequences typically include the inability to establish new markets, attract public support, secure 

key investments and acquire new technical inputs, i.e.. to legitimate their proprietary activities. 

Newly emerging industries are particularly vulnerable to the adverse consequence of a poor image 
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and a bad reputation as they generally hold a tenuous position within their field. Such problems are 

likely to be especially acute for infant industries that are technically complex, pose a potential 

danger to the safety of the public, and require substantial investments in order to survive. When 

this is the case, those economic actors most affected by the retarding behaviors of other participants 

will have an interest cooperating with one another to safeguard the industry's collective goods. 

Collective action, however, is difficult to organize when factionalism is prevalent within an 

industry. Non-complementary economic interests and competing goals provide little common 

ground upon which cooperative enterprises can be established. This undermines an emerging 

industry's or sector's chances of securing the broader cognitive legitimacy necessary for the 

successful implementation of its new or novel economic activities. Consequently, when such is the 

case, external institutional support becomes imperative to industry building behavior. Such support 

confers value and worth upon struggling economic projects. Thus, sociopolitical approval 

rationalizes additional institutional investments from other key social, economic, or political actors 

from outside the industry. 

Cognitive Legitimation II: Philanthropic Support to Reconstitute Aviation's Image 

The campaign to make the public air-minded gathered considerable momentum in late 

1925. During that year, industry efforts to secure Federal legislative regulation had occupied the 

nation's newspapers. Promotional aeronautic events highlighted the growing role that aircraft were 

playing in American commerce. Yet, despite these positive things, commercial passenger air travel 

still garnered a less than receptive public embrace. Matters took a turn for the better when the 

industry attracted the financial support of a wealthy American philanthropist by the name of Daniel 

Guggenheim. At the time, Guggenheim was sixty-nine years of age and had amassed a 

considerable fortune in the mining and smelting industry. Personally, he had no economic interests 

in aviation. As one historian describes him. "Daniel Guggenheim happened to be one of those men 

of great wealth whose ledgers included a column labeled social responsibility. Guggenheim's long 
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list of financial successes were accompanied by an equally long list of various philanthropic efforts 

- education, the arts, hospitals medical research and numerous charities" (Zwart 1993; 8). Although 

he possessed no direct experience in matters related to aviation, he had numerous ties to other men 

of wealth and political position, among them the famed mining engineer and secretary of commerce 

Herbert Hoover. He also had a son, Harry Guggenheim, who served as a naval aviator in World 

War I. It was Harry Guggenheim who convinced his father to lend financial support to the 

fledgling industry when the latter was approached by the dean of New York University with a 

request to endow a school dedicated to aeronautical engineering. At the time of the request, the 

United States had only two schools that offered degree programs in aeronautical science and 

engineering: the University of Michigan and the Massachusetts Institute of Technology (Hallion 

1977). 

In October of 1925, the elder Guggenheim agreed to a half a million dollar endowment for 

the creation of New York University's school of aeronautical engineering. However, he questioned 

the logic of establishing an institution that trained individuals for employment in a field for which 

there was hardly an industry to support them. In short, he recognized that aeronautic research was 

only one aspect of a much larger goal. More specifically, the Guggenheims realized that aviation's 

future depended on the development of commercial passenger transportation and that this 

development was ultimately contingent upon public acceptance of air travel as safe, practical and 

commercially viable. When members of New York University's engineering department, along 

with a handful of former naval aviators, discussed a public fund raising campaign for the 

development of Aeronautics, Harry Guggenheim objected arguing, "A campaign would be futile. 

At present the American people aren't much interested in aviation. They're likely to fear their 

money would be wasted" (cited in Zwart 1993: 10). Subsequently, Daniel and Harry Guggenheim 

conceived an ambitious plan to promote aeronautics throughout the United States. Funding for the 

plan would be provided by the Guggenheim family. 
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At the time Congress was debating aeronautic legislation in December of 1925, Harry 

Guggenheim met with then-Secretary of Commerce, Herbert Hoover and President Coolidge in to 

outline the plan and obtain the governments endorsement of the project. Having secured the state's 

support, the elder Guggenheim announced, on January 16, 1926, in a letter to President Coolidge, 

the establishment of the Daniel Guggenheim Fund for the Promotion of Aeronautics. The Fund 

carried an initial grant of $500,000 to which was later added $2,000,000 followed by a third 

contribution of an additional $500,000. There were four goals of the fund. These included: 

1. To promote aeronautical education both in institutions of learning and among the 
general public. 

2. To assist in the extension of fundamental aeronautical science. 

3. To assist in the development of commercial aircraft and aircraft equipment. 

4. To further the application of aircraft and business, industry and other economic 
and social activities of the nation (cited in Zwart: 1993: 11). 

Copies of the letter were made public on January 18, 1926, in which Daniel Guggenheim pledged 

the cooperation of the Fund with the Department of Commerce and "with all agencies of the 

Government and the public generally in advancing the art and science of aeronautics and aviation" 

(cited in Hallion 1977:33). 

Oversight of the Fund was carried out by a board of trustees with Harry Guggenheim 

serving as president. Among the other trustees were men of distinction from within the industry 

and from the ranks of various state agencies including: Dwight W. Morrow, Dr. William F. Durand, 

John D. Ryan, Elihu Root Jr., Rear Admiral Hutchison I. Cone. Major General George W. 

Goethals, Orville Wright, Dr. Albert Mlchelson and F. Trubbe Davidson. Of the more noteworthy. 

Morrow had been appointed in 1925 by President Coolidge to oversee the board that investigated 

the condition of America's aviation industry. Dr. William F. Durand, who also served on the 

Morrow Board, was instrumental in the formation of NACA and served a term as its chairman. He 

was also responsible for helping the industry's manufacturers implement their patent cross-licensing 

agreement John D. Ryan had served as head of the aircraft production board during the latter half 
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of Word War I (Hailion 1977). While Orville Wright, along with his brother Wilbur, was 

responsible for the airplane's invention and served as an advisor to NACA. Subsequently, all of 

these individuals were well acquainted with aviation's pressing needs. Each had played a role in 

advancing American aviation. 

In a letter to the board members, Harry Guggenheim expressed his conviction that, The 

success of commercial aviation will be assured the day that the public can be convinced not by 

statistics, but by actual demonstration that the airplane is inherently no more dangerous than 

steamships or railroads." Thus, he proposed that the Fund "adopt as its primary policy the 

'Promotion of Safety in Aviation' and concentrate its efforts towards every practical means to 

accomplish this purpose" (cited in Hailion 1977: 42-44). His proposal was accepted and ensuring 

safety in all facets of aviation became the larger policy of the Fund. (Zwart 1993). 

In essence, the Guggenheim Fund for the Promotion of Aeronautics was the "patriotic 

philanthropic support" that early advocates for a national aeronautic research institute had hoped to 

secure in the years prior to World War I. During that period, however, legal troubles surrounding 

the industry's primary patents and the trivial commercial task to which the airplane was relegated 

hardly made the nascent industry a worthwhile recipient for flnancial support, philanthropic or 

otherwise. The state's recognition of the industry, through its creation of NACA, its establishment 

of military and civil aerial enterprises, and its passage of a regulatory apparatus to oversee the 

country's aeronautic needs, - each of these acts were public affirmations, signals of value and worth 

that legitimated private investments in aviation enterprises. 

From mid 1926 to 1930, the year the Guggenheim Fund ceased its promotional operations, 

the following grants were awarded to American universities to establish aeronautic research centers 

similar to those that had been established in Great Britain and Europe prior to WWI: $195,000 to 

establish the Daniel Guggenheim Aeronautic Laboratory at Stanford University; $78,000 to 

establish the Daniel Guggenheim Professorship of Applied Aeronautics at the University of 

Michigan; $230,000 to M.I.T. for the construction of the Daniel Guggenheim Aeronautical 
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Laboratory: and a second grant of $34,000 to establish a graduate course in meteorology and a 

meteorological research group; $250,000 to the University of Akron for the Daniel Guggenheim 

Airship Institute; $290,000 to the University of Washington for the housing of the Guggenheim 

Hall of Aeronautics and Aeronautical Engineering; $300,000 to the Georgia School of Technology 

for the South's first aeronautical engineering and research institute; $15,000 to Harvard School of 

Business Administration for a study of commercial aviation's economic and business prospects; and 

$140,000 to the Library of Congress to endow a Chair of Aeronautics and stimulate the acquisition 

of historical aviation material (Hallion 1977; Zwart 1993). These awards fulfilled one of the Fund's 

stated objectives, that being the support of aeronautical education in institutions of learning. 

In addition to addressing the technical side of aviation's development, the Fund also set 

about to help transform aviation's image and, in Harry Guggenheim's words "awaken the American 

public, especially our business men, to the advantages and possibilities of commercial aircraft-in a 

word to make the American public in a very real sense 'air-wise'"(cited in Hallion 1977: 34). This, 

entailed loaning educational films to primary and secondary schools, pushing for the addition of 

aeronautical construction to manual training classes, encouraging the building of display and model 

aircraft, and promoting gliding. In disseminating educational aeronautic information, the Fund 

organized public lectures given by aviation pioneers like Orvilie Wright and Glenn Curtiss. These 

men spoke on the commercial opportunities afforded by aviation. Lectures were given before local 

chamber of commerces throughout the country, as well as at schools and Town-Hall meetings. 

Like the MAA and the ACCA, the Guggenheim Fund published booklets and circulated a regulariy 

issued bulletin to libraries, schools, colleges, newspapers and magazines. To further aid 

commercial aviation's development, the Fund held competitions for the best-designed and most 

efficient aircraft and sponsored an aerial reliability tours for new commercial passenger aircraft. 

The tours allowed the public to see first-hand the progress manufacturers were making in the 

production of passenger transport aircraft (Hallion 1977; Fokker and Gould 1931). 
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One of the more elaborate undertakings supported by the Fund was a national roof-marking 

program. In August of 1927, the Department of Commerce launched a voluntary program of town 

markings atop prominent buildings to aid in aerial navigation. Governors in the forty-eight states 

were urged by the secretary of commerce to support the effort The states, however, did not prove 

responsive to the program. One year latter, the Guggenheim Fund, in conjunction with the Post 

Office Department, took up the project The former contributed $15,803.35 to the undertaking. 

Town names were painted in yellow letters ten to twenty feet high and four feet wide against a 

black backdrop on buildings in towns and cities across the country. The names served as visual 

markers to help pilots navigate their air routes and were deemed by the Department of Commerce's 

Assistant Secretary of Aeronautics, William P. MacCracken, as an essential step in establishing a 

national air transportation system (Davies 1964: Allen 1986; Hallion 1977). 

Despite the success of the national roof-marking project the undertaking did not have as 

dramatic an impact on bringing the idea of passenger air travel to the individual, as did the Fund's 

promotion of Commander Richard E. Byrd's nationwide aerial tour. In May of 1926, Byrd 

successfully completed a pioneering flight to the North Pole for the armed services. Harry 

Guggenheim, in conjunction with the recently established Aeronautics Branch of the Department of 

Commerce, arranged for Byrd and his co-pilot, Floyd Bennet. to make a tour of the United States in 

the airplane that had taken them to the North Pole. Accompanying the two on the tour was Donald 

Keyhoe, a representative of the Aeronautics Branch, Harry Guggenheim, Edward P. Warner and 

William P. MacCracken. Their itinerary began in the nation's capitol on October 7,1926, and took 

them to New York. Ohio. Indiana, Illinois, Missouri. Nebraska. Colorado. Utah. Nevada, 

California, Arizona, New Mexico, Texas and the southern states of Louisiana, Tennessee, 

Arkansas. Alabama. Georgia, the Carolinas and Virginian before ending up back in Washington 

D.C. on November 23,1926. Reporting on the tour, Keyhoe wrote: 

In very few cf the cities visited was the populace familiar with the large three-motor ship, 
and the comments of the crowd clearly showed that they had no conception that an airplane 
was anything but the old war-type. High school and university students, as well as lo(^ 



226 

businessmen, seemed most interested in the commercial possibilities of air transportation. 
During the visits, local authorities regarded the tour with suspicion until they realized that 
the Guggenheim Fund was paying all expenses, and that the towns people did not have to 
contribute towards the venture. Then their mood changed completely and they often asked 
if the fund would sponsor a return tour back through the same cities (cited in Hallion 1977: 
154). 

Keyhoe's report on the public's relative ignorance regarding the existence of three-motor 

aircraft, as well as his statement that local authorities regarded the tour with suspicion, begs the 

question, "Why?" Though speculative, it appears reasonable that, in light of bamstormings 

popularity in the I920's, the public's reaction reflects their exposure solely to this sector of aviation. 

Giving the accidents and fatalities experienced by communities at the hands of barnstormers and 

gypsy pilots, it also seems reasonable to assume that is what accounted for the suspicion of local 

leaders. Speculations aside, the tour was successfully completed. Seven thousand miles were 

flown and forty-five cities were visited. Not one accident occurred. At each stop it was estimated 

that 12,000 people turned out to inspect the plane and listen to the short speeches given on the 

possibilities of commercial aviation. All told, a total of 540,000 people were reported to have seen, 

touched and stared into the transport planes interior (Hallion 1977). 

Given the success of the Admiral Byrd's tour, one might reasonably expect that the 

Guggenheim Fund had offered its support to Charles Lindbergh's solo transatlantic-Atlantic flight 

in the spring of 1927. In point of fact, however, the Guggenheim Fund's board of trustees opted not 

to endorse the undertaking. In short, they feared that the public would regard the flight as a foolish 

and daring stunt. This would undermine what the trustees of the Guggenheim Fund were trying to 

accomplish. Harry Guggenheim was especially doubtful that Lindbergh would succeed and feared 

the pilot would most likely be killed. Lf this were to happen, undoubtedly, the credibility of the 

Guggenheim Fund would be called into question. Such concerns were well founded. At the time 

Lindbergh was preparing for his sojourn across the Atlantic, the Fund had been in operation for 

over a year. During that period, safety was the overriding concern with all promotional 

undertakings. Not one tragedy had befallen any of the Guggenheim Fund's sponsored events. 



227 

Furthermore, the charitable grants made to universities for establishing aeronautic research 

programs had elevated aviation status. Affiliation with what amounted to a foolish aerial stunt 

would create the appearance of a return to hucksterism. Lindbergh's success, however, brought on 

a change of heart for the Guggenheim Fund's trustees. 

The Lindbergh flight attained a level of significance disproportionate to the pilot's actual 

accomplishment. To be certain, the thirty-three unaccompanied hours across 3,611 miles of ocean 

in a single engine aircraft was a considerable achievement. In nearly a quarter century since the 

airplane's development, no other aeronautic event was met with greater public fanfare, thanks in no 

small way to industry members and aviation advocates, like Harry Guggenheim, who 

"commercialized" and "sold" it to the public. Editors of the periodical The World's Work, published 

their assessment of the pilots achievement in their July 1927 volume. According to them, 

Lindbergh's flight: 

...accomplished wonders for American aviation. Without exaggeration, he popularized 
flying overnight; and to the aeronautical world that is the most astonishing part of his 
achievement..Never in the twenty-four years since the Wright brothers made the first 
mechanical flight have Americans displayed such enthusiasm for an aeronautical 
accomplishment..he has instilled into the public mind a belief in the practicality of 
aviation...he has demonstrated that the flying machine can be trusted, when employed in 
the task for which it has been designed ('fheWorld's Work July 1927 Vol. 54, No. 3: 
232-233b). 

Not to be outdone, former navy pilot Walter Hinton, contributing an article to The OutLook, 

assessed the impact of Lindbergh's flight stating: 

For the first time flying has become a reality to Americans; and not only to 
Americans, but to the masses the world over...In the aeronautical world Lindbergh 
is not a creature of the moment He is a sign which marks the turn of the road for 
aviation, a symbol flashing through space for a few brief hours - to awaken the 
universe, bringing all people to a realization oi human flight. Aside from 
converting the public, Lindbergh has furnished the industry itself with renewed hopes; 
there is a promise for the near future that cannot help but inspire the engineers, the builders, 
and the owners of airlines and factories to expand and extend their efforts, to develop safe 
aircraft and popularize flying (Hinton 1927:246-249). 

Likewise, editors of The Literary Digest claimed that Lindbergh, "who by the success of his 

transatlantic flight has probably done more than anybody else to dispel the timidity of American 
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capital, and of the American people, in their attitude toward commercial aviation" {Literary Digest 

1927; 5a). Quoted in the editorial was Charles L Lawrence, President of the Wright Aeronautical 

Corporation, who stated, "No other flight could have done so much as Lindbergh's to establish in 

the minds of the public the safety, reliability, and economy of the modem aircraft." Adding to 

Lawrence's statement. Orville Wright said, "Lindbergh's achievement marks a step forward in the 

history of commercial aviation in the same way as other epochal flights have done. Any flight 

which arouses the interest of the people is good for commercial aviation" (Literary Digest 1927: 

7a). 

Exactly what type of interest had been aroused by the transatiantic flight? According to 

Harold A. Holbrook, in an article he contributed to The Outlook, prior to Lindbergh's flight the 

general public were convinced that aviators were "daredevils who took their lives in their hands 

every time they left the ground" (Holbrook 1927; 286). Now they say to themselves; 

...if 3.600 miles across the AUantic can be flown safely by a lone pilot, and again by a pilot 
and a passenger, surely it must be safe enough to travel across country in hops of three to 
four hundred miles. The attitude is no longer. Why take a chance and fly? But rather. Why 
not Ry? This is tiie real significance of the first flight from New York to E^s, and it will 
remain long after the memory of the flight is dim and Lindbergh's name is forgotten... 
(Holbrook 1927: 286-287). 

Holbrook went on to inform the reader that, "I am just an ordinary young man, working in a busy 

office like countiess others. I was led to fly because of the success of Lindbergh's flight and I liked 

it" (Holbrook 1927; 288). He described his flight to the reader as being "comfortable, pleasant and 

not at all terrifying" and that in his opinion flying was "better than a boat because there is no 

rolling, better than an automobile because there are no jounces over bumps and no cares of traffic 

driving, better even than a railroad train because it is faster and entirely free from dust and smoke 

(Holbrook 1927; 287). 

Accolades were also lavished on Lindbergh himself. Editorials likened the pilot to an 

aerial Columbus {Literary Digest 1927b). In describing him, editors of The World's Work said; 

He became to every person, regardless of nationality, the epitome of courage and daring, 
the human conqueror of elements hitherto believed unconquerable, and the personification 
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of ideals and aspirations which must be cherished at times by the meanest soul. He leaped 
to that high spot of grandeur reserved for dead prophets and conquering Caesars bringing 
home loot from devastated lands and enslaved peoples - and if his great feat had been 
accomplished in the lands and times more subject to superstition he would immediately 
have bwn crowned or deified (77ie WorWs Work July 1927 Vol. 54, No. 3: 231a). 

Industry historians have, by and large, accepted the claim that Lindbergh's achievement 

was responsible for changing the public's perception of aviation and legitimating the airplane as a 

vehicle for commercial passenger transportation. For example, summarizing the impact that the 

transatlantic journey had on the industry's development, historian, John B. Rae, argues, "More than 

any other single factor, his flight sold the American people on commercial aviation" (Rae 1968: 

35). Similarly, industry historian, R.E.G. Davies, claims, "To the airlines, struggling for 

recognition, Lindbergh's flight gave a totally unexpected boost" (Davies 1972: 55). And, according 

to Susan M. Gray, "In terms of what he stood for in the public mind, and the response of people to 

that status, his name alone was enough to advance aviation" (Gray 1988: 2). 

While not denying his contribution to aviation, the predominant assessment of the impact 

Lindbergh's flight had on popularizing flying with the general public appears overstated when one 

considers the following. First, much of the positive popular assessment regarding the impact of 

Lindbergh's accomplishment on commercial aviation came immediately on the heels of his flight, 

typically in the proceeding weeks. It seems highly improbable that the event itself had such a 

dramatic and direct impact on commercial aviation and the public's consciousness in so short a 

period of time. Second, the transatlantic flight could easily have been perceived as just another 

stunt in a long line of aviation stunts. Given Admiral Byrd's successful aerial navigation of the 

Arctic, why should Lindbergh's successful aerial journey have had a more positive efl'ect on the 

public's willingness to embrace aviation? Accepting at face value assertions that Lindbergh's flight 

was responsible for the public's acceptance of commercial aviation, neglects the signiflcance of the 

broader institutional context within which the event took place. The promotional undertakings 

orchestrated by the Manufacturers Aircraft Association in 1919, the ensuing cooperative efforts of 

industry members and NACA that culminated in the state's passage of the Air Commerce Act and 
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its establishment of the Aeronautics Branch within the Department of Commerce in 1926, as well 

as the Creadon of the Guggenheim Fund for the Promotion of Aeronautics that provided financial 

support for aeronautic research and national educational undertakings, including the Byrd aerial 

tour, sowed the seeds for a market receptive to the possibility of commercial flight. Lindbergh's 

achievement was thus, more accurately, a highly visible affirmation of the success of those 

cooperative endeavors that promulgated the airplane and the act of flying as something more than 

just a form of dangerous, thrill-seeking entertainment. More so than the actual flight, it was the 

series of events surrounding Lindbergh's return to the United States that further contributed to the 

process of legitimating the airplane as a vehicle for passenger transportation. 

Lindbergh's arrival back home in June of 1927, was met with great pomp and 

circumstance, the likes of which no one affiliated with aviation had ever before received. President 

Coolidge dispatched the U.S.S. Memphis, accompanied by the Secretaries of War and the Navy, to 

bring the aviator back from Europe. Upon his return, Lindbergh flew to Mitchell fleld outside the 

nation's capital accompanied by an aerial escort of seventy army and navy aircraft. Proceeding to 

Washington via motorcade, the pilot was welcomed to the White House by a twenty-one gun salute, 

"which under naval regulations, only Presidents and foreign rulers are entitled" (Evans 1927: 243). 

President Coolidge further broke with protocol by awarding Lindbergh the Distinguished Flying 

Cross, the flrst time the military honor was bestowed for a civilian accomplishment. Lindbergh, 

"was cheered by an uncounted multitude, variously estimated to number 100,000 up to a quarter of 

a million" (Evans 1927: 243). Radio broadcasts allowed the public to listen in on the award 

ceremony as it took place. Newsreel footage was taken of the event and shown to the public in 

theaters across the country. The ceremony in Washington D.C. was followed by a parade in New 

York City. A crowd estimated at four million strong turned out to shower the pilot's motorcade 

with 1,800 tons of ticker tape and confetti (Wheeler 1927). James J. Walker, New York's Mayor, 

presented him with the keys to the city and a special medal of honor. Similar awards were 

presented by the school children of Brooklyn and the Aeronautical Chamber of Commerce. 
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Congress followed suit and had a gold medal of Lindbergh minted to commemorate his 

accomplishment (ACCA 1928;Nevin 1980). 

Consequently, these celebratory and commerative events elevated the status of the 

relatively obscure stunt flyer and airmail pilot to that of a national hero. Official recognition of his 

achievement by the state, as well as local political leaders, lent further credibility to the act of 

flying. Generally, ticker-tape parades, the symbolic awarding of keys to major American cities, and 

a meeting with the [Resident of the United States, are events reserved for citizens who have 

achieved or accomplished something regarded as extraordinary, of major importance, or 

emblematic of our society's values and ideals. Undoubtedly, for President Coolidge and NACA, 

Lindbergh's success provided further validation for the recently passed Air Commerce Act and the 

establishment of the Bureau of Air Commerce. As such, it was too momentous - not to mention 

politically expedient - of an event not to recognize. Most importantly though, the successful solo 

New York to Paris flight gave the industry a nationally recognized hero and lent a considerable 

measure of legitimacy to flying and the airplane. Not surprisingly, industry members and advocates 

were quick to capitalize on Lindbergh's new found fame and popularity. 

In October of 1927, the Guggenheim Fund, in conjunction with the Aeronautics Branch of 

the Department of Commerce, financed Lindbergh on a forty-eight state aerial campaign designed 

to arouse public support for flying and make the American public air-minded, much like the aerial 

tour of Commander Byrd. Lindbergh, who was paid $50,000 for his efforts, visited eighty-two 

cities flying over 22,000 miles without one single mishap (Hallion 1977). Assuming the role of 

industry spokesperson, he stumped for the public's support of commercial aviation. Meeting with 

local leaders, he urged them to make investments in aircraft terminals and landing field as well as in 

ground transportation coordinated with passenger airline services (Davies 1972). Local chamber of 

commerce leaders invited him to speak before their members and to share with them his ideas about 

aviation's future and how it could benefit their communities. Lindbergh's flight and aerial tour of 

the U.S. drew so much publicity that eventually board games, trading cards, lapel pins and buttons 
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were marketed by the thousands to commemorate the events. Song writers and musical composers 

penned tunes entided "Lucky Lindy" and "Lindbergh the Hero of our Heart", which became 

popular songs. Even a dance, called the "Lindy Leap", briefly took its place alongside the 

Charleston (Nevin 1980). Assessing the impact of Lindbergh's tour on the public consciousness, 

the editors of The Literary Digest claimed: 

In a peculiar way, these flights have advanced the cause of aviation. The attitude of 
theman in the street has been that if aviation has progressed to a point where skilled flyers 
can attempt and achieve non-stop flights across oceans, then certainly it must also have 
reached a point where he may, without undue risk, use it himself in short flights over land 
and in regular commercial v/ork {Literary Digest 1928b: 56). 

The public air-mindedness campaign did not stop with civic leaders, business members and 

the adult population, however. America's youth were also targeted. At the behest of Harry 

Guggenheim, and in conjunction with the Playground and Recreation Association of America, the 

Fund sponsored model airplane tournaments in communities throughout the country. Orville 

Wright, as chairman of the National Playground Miniature Aircraft Tournament, appointed 

Lindbergh associate chairman. In accepting the appointment, Lindbergh stated, "I hope this 

tournament will help crystallize the interest of the younger generation in the development of 

aviation" (Playground Vol. 21, 1927: 244-245). Joining Lindbergh and Wright on the committee 

was the assistant secretary for aeronautics of the Department of Commerce, F. Trubbe Davison, 

who was also a member of the Guggenheim Fund's board of trustees. One of the tournament's 

goals, according to Davison was, "to stir up tremendous interest amongst youngsters and keep them 

thinking about aviation" {PlaygroundWo\. 21, 1927: 244-245). Twenty thousand youngsters from 

100 cities participated in the event {Literary Digest 1928a). Five finalists from the local 

competitions were selected to fly their model airplanes at the national tournament held in Memphis, 

Tennessee on October 8, 1928, where the committee chairmen - Lindbergh, Wright, Davison etc. -

selected the best overall model airplane {Playground WoL 21,1927). 

While the miniature model aircraft tournament was intended to raise aeronautic 

consciousness among young Americans, it can also been seen as a strategy employed to help make 
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a market for aviation related products and services, as well as a vehicle for attracting future industry 

members. That is, in targeting the younger generation, industry participants and the state were, in 

effect, declaring that aviation related professions were valid and worthy career ambitions. Wanting 

to become a pilot, aeronautical engineer, or aircraft designer was now a legitimate aspiration. That 

a cross section of industry leaders and government representatives would lend their time to an 

undertaking directed towards America's children, underscores just how important the campaign to 

reconstitute aviation's image and make the public air-minded was regarded by the state and aviation 

advocates. 

The strategy of raising the public's aeronautical consciousness occurred in conjunction with 

the establishment of Western Air Express' Model Air Lines. To demonstrate that passenger airlines 

could operate safely and in accordance with a regularly scheduled time table. Western Air Express 

(WAE) received financing from the Guggenheim Fund for the purchase of three new commercial 

transport aircraft. The Fund stipulated that the financing was contingent on the selection of multi-

engine aircraft (Davies 1964). This was to ensure that the airplanes would be able to continue in 

flight in the event that an engine shutdown. Additional stipulations included that the airline carry 

only passengers aboard the planes (ACCA 1929). The purpose behind the project, was clearly to 

create a model airline that might, as its title indicated, serve as a model for subsequent passenger 

airline operations" (Hallion 1977: 90). 

WAE purchased three Fokker F-10 tri-motor planes that could accommodate twelve 

passengers each. The airline was slated to operate flights between the cities of San Francisco, Los 

Angeles and Oakland. Flying into and out of the first city presented the Model Air Line with the 

potential hazard of having to navigate in foggy weather, however. To solve this problem, members 

of the Guggenheim Fund persuaded the Federal Government to help with the formation of a 

weather reporting service for the route. Members of U.S. weather bureau set about implementing a 

series of weather observation stations where meteorologist gathered information on weather 

conditions and relayed it to WAE's departing pilots at their respective airports. The project cost the 
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Guggenheim Fund $27^1.22 (Hallion 1977). On May 26, 1928, WAE's Model Air Line began 

service. Promotional placards (reproduced in Allen 1986: 69) urged the public to, "Fly in Fokker 

Super-Tri-Motored Monoplanes...on the World's Model Passenger Airway operated under an 

Equipment Trust from the Daniel Guggenheim Fund." Within two years. Western was able to 

reimburse the Fund for the full amount of the aircraft with payments made solely from the earnings 

of its passenger service. During that time, not a single accident was suffered by the passenger air 

carrier (Smith 1%5). 

Sociopolitical Legitimation: Inter-industry Endorsement and Image Management 

Having secured financial and Federal institutional support and successfully demonstrated 

the airplane's potential as an instrument of transportation, industry members found that other 

commercial enterprises began taking an interest in their operations, in particular, the nation's 

railroads. On July 7. 1929, Transcontinental Air Transport (TAT) and the Pennsylvania Railroad 

commenced the nation's first coast to coast air-rail service. Development of the cross country route 

was undertaken jointly and Charles Lindbergh was made chairman of venture's technical 

committee. According to J. Cheever Cowdin, a member of the banking houses which provided the 

$S,(XX),000 financing for the venture, Lindbergh was "given free rein in his work of charting the 

route" (cited in The Literary Digest 1928a: 56). The famous aviator's involvement with the airline 

lead to its popular name as the "Lindbergh Line" (Davies 1972). On the day when the airline 

officially began its operations, Lindbergh was on hand to officiate the ceremony. California Here I 

Come was played by a marching band as the event was broadcast by radio to the cities of New 

York, Pennsylvania and Cincinnati and Los Angeles - all major stops along the route. More than 

5,000 people stood in the early morning rain to witness the train-to-plane transfer at Columbus, 

Ohio that commenced the second portion of the journey (Davies 1972). Promotional placards 

(reproduced in Allen 1986: 73) informed the public, "Coast to Coast in 48 Hours! By 
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Night..Luxurious Trains! By Day...Safe Swift Planes!" The two day journey, by train and plane, 

cut the time of cross-country travel by railway alone in half (ACCA 1929). 

Saving time, however, was only one consideration in forging the rail-air route. The 

alliance was also Transcontinental's concession to safety. As Lindbergh explained: 

Aside from the fact the planes will be equipped with every known safety device, the 
scheme has two additional features that tend to reassure those who are timid about flying. 
These are the fact that the planes are to fly only by day, and then over relatively flat and 
smooth country where a possible forced landing holds no terrors (cited in The Literary 
Digest 1928a: 34). 

Such concessions were necessary for portions of the nation's airways still needed illumination for 

night flying. Further, inclement weather conditions over the nation's easterly mountain ranges 

remained a potential hazard to evening aerial navigation. Consequently, at night, the unlit portions 

of the coast-to-coast rail-air route, as well as the segment over the Allegheny mountains, were 

serviced by railroad (ACCA 1929). Other concessions to safety included the purchase of state-of-

the-art Ford Tri-Motor Aircraft which accommodated fifteen passengers. Like Western Air 

Express' use of Fokker Tri-Motor airplanes, the use of three engine transport mitigated the dangers 

of a crash associated with engine failure. 

Shortly after the TAT's and Pennsylvania air-rail route began. Western Air Express and the 

New York Central-Chicago Railroad inaugurated a similar coast-to-coast air-rail service. Whereas, 

the former ran from New York City to Columbus, Ohio then on to Waynoka, Oklahoma before 

continuing on to Los Angeles, its final destination. The latter service ran from New York to 

Chicago, then on to Kansas City before heading to San Francisco or Los Angeles. The length of 

travel time for the two air-rail carriers was forty-eight and forty-six hour respectively. According to 

the Baltimore Sun, "the adoption by the railroads of air transportation is one of the most convincing 

demonstrations of the permanency of commercial aviation" (cited in The Literary Digest 1929a: 8). 

Similarly, the New York Herald Tribune claimed, "When rival lines begin competing for air 

passengers between the same points, it is a sure sign that a new era in transportation is here" (cited 

in The Uterary Digest 1929a: 8). 
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By the end of 1929, other railroad companies had forged ties to commercial air transport. 

For example, the Great Northern, the Northern Pacific and the Chicago, Milwaukee, St Paul & 

Pacific Railroads established regular coordinated air-rail service with Northwest Airways. 

Likewise, the Robertson Aircraft Corporation entered into an air-rail arrangement with the Illinois 

Central Railroad. Commenting on the railroads involvement with the infant airline sector, the 

Washington Posl stated: 

It is singularly fortunate that the railroads are playing such an important part in this 
development. They, better than any other agency, have the facilities and the background of 
experience necessary to make the airplane an important factor in the transportation industry 
(cited in TTte IJterary Digest 1929a: 8). 

Writing in The Elks Magazine, after a transcontinental trip, Burt M. McConneli explains: 

As the United States continues to grow in wealth, population and purchasing power; and as 
our living standards become higher, we are going to demeuid greater speed in transportation 
and communication. The traveling public will receive a greater degree of service and 
convenience through the cooperation of the railroads and the air-transport companies than 
it would be if these two mediums of transportation were competitors (cited in The Literary 
Digest 1929a: 8). 

The joint-ventures, between the well established and reputable railroads and the infant airline 

industry, were a tacit acknowledgment that air travel was becoming a viable segment of the 

country's transportation system. This was a far cry from the industry's not too distant past when 

aviation existed largely on the fringes of popular acceptance. That the railroads were the industry 

to take heed of air transport is all the more revealing. 

According to McConneli, the relationship between the old emd the new industries was the 

result of enlightened self-interest on the part of the railroad sector. As he put it: 

A few years ago the railroads might have dealt with aviation in relentless fashion, as they 
would have done with any other form of competition. But railroad executives are more 
enlightened than they us^ to be; they realize now that passenger carrying by air will prove 
a stimulus, not a deterrent, to the business of the railroads. By cooperating with our 
airways, rather than fighting them, the railroads hope to recoup some of the losses they 
have sustained in the last five yeeu^ through the competition of the motor-bus (cited in The 
Literary Digest 1929a: 8). 

At the time, the insinuation that the airlines would remain subordinate to the railroads undoubtedly 

seemed sound. The latter were sdll the major force in mass transportation. Owing to the relative 
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newness of air transportation, not to mention flying's prior dangerous image, envisioning the 

railroads giving way to airlines in the handling of the nation's domestic transportation needs must 

have been hard to fathom. The truth of the matter, however, was that technologically the airplane 

had advanced to the point where it was a faster medium of transit than rail locomotive. In 1929, for 

example, it took eighty-five hours to travel from New York to San Francisco by train. The same 

trip took roughly thirty hours by either a Ford or Fokker tri-motor aircraft (Lawrence 1932). 

Increased demand for the former type aircraft necessitated expansion of Ford's aircraft production 

plant According to the manufacturer, as of July 1929, Ford's airplane factory at Dearborn was, 

"now able to produce three giant all-metal, tri-motored commercial planes a week" (printed in The 

Literary Digest 1929b: 47). 

In light of these conditions, as well as the fact that the nation's aerial infrastructure was 

being extended to nearly every destination serviced by rail, it appears that railroad executives 

correctly saw that train travel would eventually become a subordinate means of passenger 

transportation. Thus, the alliance with airlines was an attempt by railroads to preserve their 

influence in the transportation industry and forestall their demise in this field of commerce. 

Subsequently, the alliance between these two forms of transportation was an acknowledgment that 

airiine transportation had developed to the point where a rival industry considered it a competitive 

threat to its markets. Three years after the formation of the country's air-rail enterprises, the 

relationship between the two transportation sectors dissolved as further technological advances in 

the performance of passenger aircraft did away with the need for combining cross-country flights 

with rail carriage. As this occurred, the airlines, by and large, severed their ties with the railroads. 

By 1930, editors of The New Outlook declared: 

American air lines are the real arteries business today. Never before was there so great a 
need for speed in business communication. In a time when the bulk of business is made up 
primarily of small quick proflts, speed achieves a special value which it does not have in 
normal times...The airplane is a natural development in the march of progress and is sure to 
supplement older forms of transportation as the railroads supplemented, and in some cases 
supplanted, water borne trafiHc, and as automobiles supplanted horses and wagons (The 
New Outlook 1930: 12). 
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Accompanying this supplement was a corresponding change in aviation's image, one 

actively promoted by industry members in their ongoing effort to embed air transportation firmly in 

the consciousness of the traveling public. While barnstormers had cultivated an image of daring, 

danger, and thrills, passenger air carriers cultivated an image of trust and professionalism. Safety 

speed and comfort became the industry's dominant selling points. Delta Air Service's promotional 

advertisements, for instance, (reproduced in Lewis and Newton 1979: 40) informed would-be 

travelers, "Daily Service, Deluxe Cabin Planes,...Safe, Swift, Clean. Comfortable." According to 

other sector members, "Travel by air relieved one of the dust, dirt, heat and inescapable delays that 

one encountered when traveling by automobile or bus" (McReynolds 1929; 1058). Commercial 

carriers' promotional efforts also stressed the enjoyment one experienced while flying. 

Advertisements for Overland Airways claimed that, "Touring by air enhances the famed charm of 

California landscape." Passengers could view that landscape while they "rest easy on downed 

stuffed individual chairs" (Overland Airway, Ltd. 1929; 5). Similarly brochures for Mutual Air 

Lines of California (reproduced in McReynolds 1929: 1057) extolled the "comfort and safety" of its 

"air trips for pleasure or business." While United Air Lines informed prospective travelers that 

their "comfort aloft" was all part of its dedication to customer satisfaction. Its passengers were, 

"accommodated in spacious well ventilated and heated cabins...fumished with well-upholstered, 

reclining chairs, spaced to permit ample room to relax" (UAL 1933: 6). Likewise, the cabins of 

Texas Air Transport's aircraft were outfitted with reclining wicker backed chairs with large padded 

headrests. P^senger had her own windows with private reading lamps and were given flight logs 

to chart their progress across the country (Allen 1986). 

Borrowing a practice used by steamship companies, commercial air carriers printed 

colorful luggage stickers and plastered them on their customers baggage. The stickers typically 

included the company's logo, motto, pictures of the planes in its fleet and. a detail of its aerial route. 

In addition to being a colorful means of advertising, "A suitcase plastered with stickers was a 
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distinctive status symbol, identifying its owner as a member of that elite who often traveled by air" 

(Allen 1986:92). 

Various other amenities were offered as inducements to those who traveled by air. 

Attending to passenger comforts became a standard practice on nearly every airline. On-board 

lunches, drinks, radio programs and ground limousine services were provided to airline patrons. 

Transcontinental even went so far as to reduce the seating capacity of its aircraft from 16 to 10 

passengers in order to outfit their cabins with kitchens for meal preparations (Davies 1972). In the 

early I930's, United Air Lines adopted the motto "At your service aloft" and became the first to hire 

graduate registered nurses to serve as air hostesses. The company's promotional literature assured 

the public, however, that the nurses were hired because their "training gives them disciplined 

efficiency...not because air sickness is a problem. Doctors have told us that air sickness is less 

common than in other forms of travel" (UAL 1933: 8). Others passenger airlines, like American 

Airways, adopted the practice of hiring nurses to serve as air hostess (Serling 1985). In addition to 

serving meals and refreshments, the duties of air hostesses included distributing magazines, 

newspapers and cigarettes to passengers and altering them various to points of interest on the 

countryside below (UAL 1931). 

Pamphlets containing information on the day-to-day operations and technical investments 

commercial carriers made to ensure safe and reliable air transportation were also published by 

airiine companies, like United, and given to their ticket offices for public distribution. Those flying 

on the airiine received a copy and were urged to pass "it along to a friend or another member of 

your family" (UAL 1933: 1). The pamphlets contained a wealth of detailed information on all 

facets of the company's operations including a "behind the scenes" look at the ground service 

crews, the radio control operations and the weather report facilities. Passengers were assured that 

pilots remained in radio contact witii the ground at all times and that the U.S. Weather Bureau kept 

them abreast of any changes in weather conditions while in the air. They were further informed 

that United's planes were equipped with the latest aerial navigation aids. Pictures of the cock-pit 
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adorned the pamphlet's pages enabling those to see for themselves the sophisticated array of 

instruments. Pilots were shown at the aircraft's controls wearing conservative dark blue suits 

accented with quasi military insignia, thus giving them an added touch of professionalism. In 

describing the role of their pilots, United's pamphlet declared. Their first consideration is your 

safety. There is no stunting. Pilots of this experience and type give added enjoyment to the flight" 

(UAL 1931:11). Passengers could rest easy knowing that United's 150 pilot's had average flying 

times in excess of 4.000 hours. All were physically fit and received monthly examinations from 

company physicians in addition to those conducted by the Aeronautics Branch of the Department of 

Commerce (UAL 1933). 

Taken together, the use of promotional placards, the hiring of certified nurses to attended to 

passenger needs, the distribution of information laden pamphlets directing customer attention to 

airline operations, and the distribution of travel amenities to aid passenger comfort were all 

behaviors that marked a clear distinction between the tasks of regularly scheduled airline services 

and the past behaviors of barnstormers and gypsy flyers. The former undertakings projected an 

image of professionalism and expertise. In providing a professional frame of their economic 

activities, airline operators were making claims of competence and trustworthiness as actors in the 

nation's transportation sector. The message being conveyed to the public is that aviation is no 

longer the province of reckless daredevil pilots, but rather a task performed by well trained and 

highly skilled individuals. Those who patronize airlines are not risk takers who court death, but 

rather travelers who embrace the most modem form of transit. 

The Legitimation of Air Transportation: Public Response to Aviation's Reconstituted Image 

What impact did the campaign to reconstitute aviation's image have on the public's 

perception of flying? Editorials and articles published in a number of the nation's periodicals help 

shed light on this question. Up until passage of the Air Commerce Act, and in the year and a half 

after its implementation, references to aviation were overwhelmingly negative in their tone. As the 
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industry's campaign to make American's air-minded progressed in the latter half of the I920's. and 

as public demonstrations of passenger airilnes confirmed industry claims that flying was indeed 

safe, the tenor of aviation editorial's and articles grew increasingly positive. Furthermore, 

descriptions of flying as thrilling and dangerous gave way to rather commonplace and ordinary 

accounts of travel by air. Evidence that flying was becoming a safer and more reliable undertaking 

came in 1927. 

In an editorial entitled "Safer and Saner Flying", published in the December issue of The 

Outlook, readers were met with the following news; 

Life insurance is a cold, hard business...So, when we find that insurance companies now 
recognize aviation as a proper field for their activity, we know that, like railway and motor
car travel, flying is no longer a sport or a desperate occupation, but part of the worid's 
business. Not long ago an aviator who asked for accident insurance was politely refused. 
Now, we are told, policies will be issued to pilots and passengers flying on regulariy 
scheduled aircraft between established airports in licensed aircraft in charge of licensed 
pilots. The restriction is a sound and reasonable one, and will have its effects in 
discouraging stunting and barnstorming in favor of well-ordered and well-executed flying 
{The Outlook 1927:419). 

Although insurance companies began changing their policy towards flying, the public remained 

unenthusiastic towards passenger air transportation, as evident by the editorial, "Air-Shy America" 

which appeared in the July 1927 issue of The Review of Reviews. Bemoaning the lack of public 

support for commercial aviation, the editorial argued: 

The United States, except for its flyers, is air-shy. It quickly made an industry of the 
movies and the automobile: but of the airplane it made only a stunt performer...During the 
last three years, to be sure, there has grown up a responsible aerial service to replace the 
gypsy flyer, the pilot who formeriy traveled about the country taking the curious on joy-
rides that were not always safe...Europe is not so afraid of the blue empyrean which man 
has at last conquered. Hardly an important city on the Continent is not tapped by a 
luxurious air service that runs as regularly and comfortably as train or ship - and far more 
swiftly. There are some 30,000 miles of these lines, over which fly some two thousand 
machines (Review of Reviews 1927: 200-201). 

The editors maintained that there was no longer any reason for the continued trepidation Americans 

displayed towards flying. In support of their assertion, they pointed to the recently passed Air 

Commerce Act which further insured the safety and reliability of commercial air travel. Readers 

were informed that the "government has provided emergency landing fields, surveyed and mapped 
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the air routes, and took to licensing pilots as it licenses ship navigators, it also supplies charts to 

pilots and other personnel, and is providing lighdiouses for the in the same way as it does to 

safeguard maritime navigation." The editorial concluded that "flying is being made dependable and 

safe" and that the "government had done its share." But, if passenger flying is "to grow from a 

country-fair stunt to a reliable regular service", the public must "give way to its apathy" and do its 

share {Review of Reviews 1927: 201 - 202). 

Writing in Collier's National Weekly, naval pilot Richard E. Byrd. argued that newspaper 

accounts that unfairly played-up airplane crashes contributed to an exaggerated public perception of 

flying as most dangerous. Thus, "as a result, the average citizen still looks on flying as one of the 

most attractive forms of suicide" (Byrd 1927: 7). The reality of the matter, in Byrd's view, was that 

"a passenger or pilot flying in a tested plane under normal flying conditions can certainly nowadays 

do so with the comforting assurances that at last it's safe to fly? [emphasis original] (Byrd 1927: 

23). Byrd conceded that, "there are still private flyers who fail to exercise good judgment in the 

operation of their machines". But on "regulated commercial carriers with federally licensed pilots, 

flying is as safe as other forms of public transportation". In support of his claims, Byrd reported 

that, "British commercial airlines have flown over 5,000,000 miles in seven years with only four 

fatal accidents. German airlines in 1926, carried 56,269 passengers for a total of 3,S38,425 miles 

with only one fatality" (Byrd 1927: 7). 

By 1928, matters began to change. Increasingly editorials claiming that, "Air travel is 

safe" and that flying accidents occur predominately when, "inexperienced pilots take up poor 

planes" began to appear in American periodicals and newspapers {Collier's 1928b: 54). Collier's 

National Weekly declared, "As a nation we are becoming air-minded. We have built a new kind of 

highway for a new kind of age, these air avenues are as characteristic of our times as Caesar's 

military roads were typical of imperial Rome" {Collier's 1928a: 54). In a follow-up to the editorial 

"Air-Shy America", Herbert Brucker reported on a growing public support for America's airlines. 
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His upbeat and optimistic article entitled, "Why Not Go by Air?", was aimed at those who had yet 

to patronize air travel. Brucker began by informing readers: 

Today it becomes necessary to tell of the further adventures of the airplane into 
business, and to speak of another pioneer - you who read this article, the prospective 
airplane passenger...There has sprung up over the country a cris-cross of regularly operated 
air lines on which ordinary mor^s, men and women who would not dream of becoming 
flyers themselves, are invited to travel as they would in trains, ships or automobiles. 
Possibly you are unaware of the existence of these new carriers of the air. Probably their 
vast extent, their comfort, convenience, and safety are unknown to you. We speak here 
only of the transport plane, that regularly operated, carefully inspected ship of the air, 
whose business is to make timetable trips with passengers, mail, and express...We are not 
speaking of the private airplane whose chance-taking pilot killed himself on the outskirts of 
your town last year, nor of the spectacular aerobatics of that other pilot whose defiance of 
common flying sense ended in a front page accident story (Brucker 1929: 58-59). 

Accompanying Bnicker's article is a map of the United States that has the industry's airline 

routes plotted across it Readers could see for themselves that airways were operating between a 

plethora of American cities. On the west coast passenger airlines ran from Seattle to San Diego. 

Cities serviced in between these two included: Tacoma, Portland, Medford, Coming, Oakland, San 

Francisco, Fresno, Bakersfield and Los Angeles. From San Francisco, airways extended to 

Sacramento. Reno, and Salt Lake City. There they headed north to Boise and Walla Walla. Airline 

routes also extended southwest from Salt Lake City to Las Vegas and eastward to Rock Springs, 

Cheyenne. Denver and Pueblo as well as to the mid-western cities of Lincoln. Omaha. Kansas City, 

Des Moines, St Paul, Madison, Milwaukee, Chicago, Dayton, Toledo, Columbus and Cleveland. 

Passenger carriers from Cleveland serviced New York, Rochchester, Syracuse and Albany. From 

New York, airline routes headed south along the eastern coast to Florida's Key West Major cities 

serviced along the route included: Philadelphia, Baltimore, Washington, Richmond, Winston 

Salem, Atlanta, Macon, Jacksonville, Daytona, Orlando, Tampa and Miami. And from Atlanta, 

airlines carried passengers westward to Birmingham, down to Mobile and New Orleans, where they 

headed across to Galvaston, Houston, San Antonio and north ward to Austin, Waco, Dallas, 

Oklahoma City and Tulsa. Southwestern cities, such as El Paso, Tucson, Phoenix and Albuquerque 

were accessible from Los Angeles, Dallas, and Kansas City. In short, the airway map showed that 
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the infrastructure necessary for airlines to navigate the skies safely were in place and their to serve 

the public. The Department of Commerce reported that the airways totaled 31,000 miles over 

which 75,000 mile were flown every twenty-four hours (Brucker: 1929: 61). 

According to Brucker's article, "Many transport companies can boast a perfect score of 

thousands of miles flown and thousands of passengers carried without harm" (Brucker 1929: 61). 

Experts from letters submitted to the magazine from airline carriers stressed their safety records: 

We have had no crashes, fatalities, or injuries to pilots or passengers, and no mechanical 
failures, reports one of the air-rail systems, which to be sure has operated only a short time. 
The total number of passengers carried was approximately 15,000, reports another large 
company, of which not one was killed or injur^. Another Pacific Coast operator declares: 
Planes operating in and out of our main terminal have flown more than 2,500,000 miles. 
No passenger or pilot has been killed; no passenger plane has been wrecked; no mail has 
been lost or damaged (Brucker 1929: 61). 

The article also asked the question, "What's it like, this travel in the skies?" To answer it, 

the magazine sent one of its writers, Ralph Rockafellow, on flights over the mid-west. Reporting 

on his journey, the writer informed The American Review of Reviews' readers that, "Air travel is 

most comfortable. When you ride in a train, no matter how well upholstered the Pullman, no 

matter how smooth the roadbed, there is constant swaying and shaking. Not so in the Air." 

Traveling by air between Cleveland and Chicago was. according to Rockafellow. "remarkably 

convenient and efficient" Passengers in Cleveland, "may arrange by phone or at his hotel for a 

flight, and the company's car will call for him and run him rapidly to the airport. In other words, 

they attempt to take away all the worry of missing a plane by picking up the man wherever he is." 

Commenting on Cleveland's airport Rockafellow reported that it, "is a hive of activity that makes 

provisions not merely for planes but for the comfort of its patrons." He further added that, "The 

whole idea is to take every worry from you. It really is a luxury mode of travel with all the frills" 

(cited in Brucker 1929: 62). 

Accompanying Rockafellow's endorsement of airiine travel were picture of passenger 

planes. Captions read, "Women and children frequently travel by air" in the photo two women and 

a young child are shown boarding the aircraft Interior photos show a mixture of men and women 
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travelers reading books and magazines and drinking beverages. The photo's caption claims. 

"Passenger planes are as comfortable as trains." Another photograph shows the aircraft flying high 

above the clouds accompanied by a caption that boldly reads, 'THE MODERN AIR LINER DOES 

NOT HAVE TO WAIT FOR CLEAR WEATHER." Pictures of airline terminals were also 

provided. They show families being delivered to the airport in airline owned and operated bus 

shuttle services. Porters are on-hand to help with passenger luggage and an airline hostess is 

present to greet patrons and show them to the waiting-room (Bruckner 1929: 58-63). 

Snicker's article, "Why Not Go by Air?" is significant for a number of reasons. Not only 

was it an invitation to the public to consider flying the next time they traveled, but it was also an 

endorsement of passenger airlines. One can see, however, that fear of flying and the question of 

Scifety still remained a dominant concern for the traveling public, hence the lengths to which 

industry advocates went to persuade the public of air travel's safety and reliability. Thus, Brucker 

draws a sharp distinction between stunt flyers and the recently established passenger airline 

carriers. His comparison of airline travel to other modes of mass transit - steamship and railroad -

further demonstrates a change in the public's thinking towards flying. No longer is flying scorned 

as the province of daredevils and suicidal fools. Rather it is touted as an emerging mode of public 

transit worthy of being regarded in the same light as other mature sectors of the nation's 

transportation industry. 

While Brucker asked "Why Not Go by Air?", an editorial in the Nation, written by Francis 

D. Walton posed the question, "Is It Safe to Fly?". The editorial followed the crash of a Luft Hansa 

airiiner that killed eight passengers. According to Walton, the accident necessitated new answers to 

the old question, "How safe is flying, really?". According to Walton: 

Each time it appears easier to give an honest affirmative answer to the query. For each 
time we have accumulated more figures, more impressive and more comprehensive ones 
than the last time, to show that between these regrettable accidents there is being built up a 
solid, safe, and worid-wide use of aircraft that can no longer be ignored...There are now 
more than some 10,000 airplanes of every kind in the United States, one for each 11,000 
people. Several of this country's largest air-transportation systems have a record of two or 
more years of regular operation without a single passenger death. Today the death-rate in 



246 

the air in the United States is approximately one death in every 8,000,000 miles flown 
(Walton 1930:438). 

These statistics, compiled by the Aeronautics Bureau of the Department of Commerce, were, in 

Walton's view, encouraging evidence that the American public should not be deterred when it 

comes to traveling by air among regularly scheduled airlines. In further support of his contention, 

Walton points out that 25,000 people were killed in automobile related deaths in 1929 while the 

country's airplanes accounted for only 178 deaths. Although admitting that this comparison is not 

completely fair, owing to the greater number of automobiles than aircraft, he none-the-less argues, 

"the 25,000 automobile deaths do not deter the users of the four-wheeled machines from continuing 

to drive their cars" (Walton 1930: 439). That same sentiment was expressed by Grove Hambridge 

in the September issue of The Forum. According to Hambridge, "The automobile accidents have 

very little effect on the average man. The fact that there were 31,000 fatalities in one year does not 

make him resolve to stay out of automobiles" (Hambridge 1930: 172). 

The broader significance of these arguments is that they represent a normalization of 

aviation related accidents. That is, aviation accidents were no longer perceived as the result of 

dangerous and foolish flying but rather, they were an infrequent, though still regrettable, occurrence 

common to all forms of modem transportation. Prudent individuals should therefore be no more 

deterred from flying than they would be from any other form of travel. The underlying assumption 

that emerges from these editorial claims is that, as with the automobile, there is nothing inherent in 

aircraft that make them prone to accidents. Flying is a safe as the rather common act of driving. 

Subsequently, Hambridge's article reassures the reader of commercial flying's reliability by 

describing in detail the lengths to which both the state and the industry have gone to ensure the 

highest level passenger safety. In the author's words: 

The Aeronautics Branch of the I>epartment of Commerce is as solicitous as a broody hen 
over her chicks. It licenses planes, engines, pilots, and mechanics only after thorough 
tests...lt fosters the development and proper equipment of airports and the air-marking of 
towns...It promulgates traffic rules and punishes vioiations...As for competent pilots, the 
commerci^ transport companies get the cream of the lot..The day of unbridled speculation 
and whoop in aviation is gone...Alr transportation is shaking down to a period of caution 
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and conservatism which should make for ever increased safety (Haunbridge 1930; 173-
174). 

Other editorials took a position similar to that expressed by Hamrbidge. According to the Editors 

of Collier's National Weekly : 

Flying is transportation and not merely the most thrilling of all man's games. Aviation is 
already a great utility. It has passed the stunt stage. Future progress depends on 
recognition of this fact..As an industry aviation can prosper only as we become air-
minded. Passengers, freight, express, mail become available just as rapidly as the public is 
convinced that air transport is safe and economica]...AIthough deaths are comparatively 
rare on the airways, a single accident is so dramatic and apalling that it is remembered. 
Statistics can be forgotten but a picture of a man failing through the air does not fade from 
memory. It is the duty, therefore, of those interested in the growth of aviation to give even 
greater emphasis to s£^ety...What people want to know is that aviation has become safe 
enough to justify ordinary travel by airplane (Co///Vr's 1929; 82). 

Some of the strongest evidence that the campaign to reconstitute aviation's image and 

legitimate flying as a reliable means of transit can be seen in an article published in Harper's 

Monthly Magazine in July of 1931. In the article, by Henry K. Webster, the author addresses the 

question, "Shall I Let My Children Ry?". The article does not deal with whether or not parents 

should let their children fly on commercial airlines, but rather whether or not they should grant their 

child permission to earn a student-pilot license that will permit them to fly an airplane on their own. 

Webster admits that. There are persons who believe that all flyers are reckless fools, and these will 

consider that my own pilot's license disqualifles me for writing this article" (Webster 1931; 231). 

The author maintains, however, tiiat it is precisely because he has learned how to fly that he would 

permit his own children to take flight instruction and obtain a student-pilot license. Personal 

experience demonstrated to the author that flying "when taught by certified instructors and 

conducted in licensed aircraft" was "as easy as driving a car". According to Webster, other parents 

shared his position, for there were "40,000 student-pilot permits issued in the past year. This 

number was more than all the combined permits issued since 1926" (Webster 1931: 232). 

Two years after Webster posed the question of whether or not we should let our children 

fly, Pamets' Magazine published an article entided, "Air Travel For Babies". The article was 

contributed by a Mrs. Jean D. Miller, a mother who had flown across the continent with her twenty 
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month old baby. Miller shares here experience with the reader and tells how to go about traveling 

in comfort with a small child. The substance of her article is devoted to describing the comfort and 

convenience of flying. For example. Miller writes that, "women traveling with children will find 

the stewardesses, the angels of the airlines as they have been called, tniely helpful" (Miller 1935: 

44). The passenger planes were described as "well equipped as to venilation and heating". 

"Arrivals and departures were prompt" and landings for transfer to connecting flights allowed 

children "time to stretch small legs, to get a drink of milk or fruit juice and attend to other 

necessities". In the course of the entire three page article, there is only one reference to safety 

related matters. When describing landings for connecting passengers and refueling. Miller informs 

the reader that, "as soon as you land on the field, a horde of mechanics descend upon the newly 

arrived aircraft. The slighest suspicious murmur in an engine, and a freshly overhauled plane is 

rushed out on the line ready to take you on your way" (Miller 1935: 27,4445). 

Beckoning travelers, like Miller, was an adertisment for California Winter Vacations, 

placed by the All-Year Club of Southern California. The advertisement informs travelers of the 

various differences in travel time from Seattle, Chicago. New York and New Orleans to Los 

Angeles by comparing three different modes of transportation. These included: railroads, 

automobile and airlines. A substantial savings in time is afforded to those who chose the latter 

method of travel. From Seattle to Los Angeles by automobile took five days. By train, the journey 

was two days and by airline the trip could be made in eight and one half hours. Likewise, from 

Chicago the trip by car took six days. Those traveling by train could arrive in three and one half 

days, but by airline the entire traveling time was reduced to fourteen and one half hours. Similarly, 

from New York, passengers traveling in an automobile could anticipate and eight day ride. Train 

travel reduced the time to three and one half days. Passengers flying aboard commercial airlines to 

the city of angeles from the big apple would arrive at their destination in twenty and one half hours. 

From New Orleans, traveling times were shorter. The automobile took vactioners six days, while a 
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ride aboard the railroad took two and one half days of travel time. In contrast, passengers choosing 

air travel had a journey of only 22 hours (Literary Digest 1933:33). 

The true significance of the advertisement is not that it shows the savings in time afforded 

to airline travel, but rather that airline travel is included as a viable means of reaching one's 

destination. No where in the add is any mention of the improved safety or novelty of airline 

transportation. It is the absence of such adjectives, the relative matter-of-factness and the complete 

lack of any broader attention being affoarded to airline travel that underscores its having attained a 

common status in the nation's transportation industry. Likewise, the articles by Webster and Miller 

demonstrate a profound change in the public's approach to aviation. It is difllcult to imagine a 

more significant display of public trust in flying than allowing one's children to partake in an 

activity that had, at one time, acquired an image so antithetical to one's safety and welfare. 

Webster's further equating of an airplane's operation to that of an automobile demonstrates the 

rather mundane status that aviation had achieved in the minds of those who engaged in the activity. 

The rather banal observations provided by Miller of her experience traveling by airplane, further 

indicate that commercial passenger air transportation had attained a sedate and staid image, one that 

contrasted sharply with the "death defying aerial antics" of the barnstorming sector and the gypsy 

pilots. Consequently, it was, in no small way, the campaign to reconstitute aviation's image and 

legitimate flying as a vialbe mode of travel, that enabled editors of The Literary Digest to proclaim 

in 1933, The air-plane is firmly established as a leading medium of transportation" {Literary 

Digest 1933a: 38). That year more than half a million passengers traveled aboard the nation's 

aitiiaes {Literary Digest 1933a). 

Various other evidence also attest to the industry's success in making the public air-minded 

and overcoming flying's image problem. Among some of the most notable, were the use of the 

airiines by political candidates during the 1932 presidential campaign. For the first time candidates 

and spokesperson from both parties relied more upon the airplane than the railroad for their 

political travels. Most prominent among them was New York Governor, and soon to be President, 
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Franklin D. Roosevelt who flew aboard American Airways to attend the Democratic National 

Convention in Chicago (ACCA 1933). 

A further indication that passenger air travel had attained a significant degree of legitimacy 

as a viable mode of mass transit, was the endorsement the sector received from casualty insurance 

firms, like Massachusetts Indemnity Insurance of Boston. In a letter to American Airlines, 

company vice president T.D. Harvey informed the passenger carrier; 

Concerning the comparable hazards of various modes of trasportation available today, this 
company has...promulgated a ruling that executives or salesmen traveling by air on 
regularly scheduled airlines are to be classifled as "A" whereas executives or salesmen 
traveling by automobile are to be classifled as "B" risks. This is made necessary by the fact 
that in our opinion transportation by air does not present hazards comparable with those 
incident to the use of an automobile (cited in ACCA 1936: 156). 

Similarly, on January 1st, 1936, six more of the nation's largest casualty insurance flrms began 

underwriting a new type of insurance for all commercial airline passengers. Known as 

"airsurance", the new coverage compared favorably with other forms of travel insurance. Among 

those offering policies were Aetna Casualty and Surety Company. Century Indemnity. Hartford 

Accident and Indemnity Company, Maryland Casualty, New Amsterdam Casualty, and the U.S. 

Fidelity and Guaranty Company. While during the airiines' pioneering phase of the 1920's, 

American businesses entrusted their express parcels and corporate mail to the infant sector. Now, 

with the sector's proven reliability and the downgraded risk of air transportation that came with the 

offering of airsurance, flrms were further persuaded to use the airiines for their employees work 

related travels. Consequendy, by the early 1930's. corporate America was solidly patronizing the 

nation's airiines and taking advantage of the savings in time that flying afforded (Ibid.). 

Additional evidence of air travel's growing taken for grantedness is found in the 

correspondence between the Chairman of the U.S. Senate Committee on Commerce, Royal S. 

Copeland, and the Secretary of the Institute of Aeronutical Sciences. Lester D. Gardner. In 

disscussing the growing importance of air travel to national commerce. Senator Copeland declared: 

Obviously, air travel is here to stay. It appears to be part of our daily life and an establishe 
establish^ medium of transportation, d^nitely part of this and other nations' economic 
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structure. Private corporations are expending money and Congress is providing, one way 
or another, funds to build up our airway system and air travel thereon (Copeland 1935; 2). 

Airline companies, like United, expressed similar convictions and assured those who flew aboard 

their aircraft that: 

The helmet-and-goggle days of aviation have given way to science. Tens of millions of 
miles have firmly established the air lines in our nation^ scheme of first-rank transport 
systems, and hundreds upon hundreds of thousands of passengers have found that air travel 
is a better way to go (UAL 1933: 2). 

Looking at the airline sector's passenger carrying statistics for the years 1926 through 1938, 

one can see that United's affirmation of the airlines' growing public support was not mere rhetoric. 

Beginning with the state's regulatory support in 1926, the foundation was laid for the birth of the 

commercial airline sector. That year, initial public reception was minimal. Only 5,782 passengers 

traveled aboard the airlines. However, the number of passengers flown increased steadily over the 

next two years. The 52,934 persons who flew the airlines in 1928 represented more than a four fold 

increase over 1927's passenger traffic and roughly a ten fold increase over that of 1926. 

Cooperative efforts undertaken to make the public air-minded began to pay-off in 1929. That was 

the year that safety, comfort and conveniences of the passengers became the airlines paramount 

consideration. The promotional efforts and philanthropic support of the airlines witnessed an 

unprescedented growth in public support, (n 1929, the number of passengers carried swelled to 

165,263 and more than doubled in 1930 with 385,910 persons flown. Despite the fact that 

America's economy was into its second year of a major depression in 1931, passenger airline traffic 

continued to expand reaching 457,753 persons. The years 1932 and 1933, however, saw slower 

growth and a leveling off in passenger traffic with 504,575 and 546,235 persons carried 

respectively. Despite a slight downturn in 1934, which saw 8, 598 fewer passengers than the 

previous year, the industry rebounded sharply in 1935 nearly doubling the number of passengers 

carried with 908,185. In each of the following three years over 1,000,000 persons patronized 

America's airiines (MAA 1938). 
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Summary 

From 1903 to 1925 America's aviation industry operated in a predominately laissez-faire 

environment. During that time, industry participants struggled to establish viable commercial 

markets for their products and services. The absence of broader regulatory institutions that 

prevented individual members front pursueing their short-term economic interests enabled them to 

engage in behaviors that sullied the nascent industry's reputation and created an image of flying as a 

dangerous form of entertainment. In the process, these behaviors undermined the legitimacy of 

both flying and the airplane and, thereby, thwarted the industry's ability to develop additional 

commercial markets for its products and services, speciflcaily passenger airline transportation. 

Overcoming aviation's problem of legitimacy required public and private institutions 

including the creation of a Federal regulatory agency and the use of an industry trade asssociation. 

Both the Aeronautical Chamber of Commerce of America and the state played pivotal roles in 

helping the industry obtain a governance structure that defined the legal status of aviation and 

provided the rules for acceptable aircraft operation and construction. These institutions were also 

responsible for successfully promulgating appropriate ideas of commercial air transportation to the 

wider environment. Success enabled the industry to gamer additional third party endorements and 

support for the establishment of airline enterprises. In short, these organizations helped aviation 

secure the sociopolitical approval necessary for the industry's survival. In reconstituting aviation's 

image and developing commercial airlines, industry members modeled their proprietary activites 

after other successfully established industries, most noteably the nation's railroads. These 

behaviors transformed aviation's image from that of circus-like entertainment to one of a reliable 

and competent member of the nation's transportation sector. In the process, public patronage of 

airiine services steadily improved. 

Success, was never a forgone conclussion, however. Cooperation was difficult to achieve 

and maintain admist the factionalism that existed between advocates of commercial air 

transportation and members of the industry's eariy exhibition and barnstorming sector. The non-



253 

complementary nature of these sectors proprietary activities made it impossible for the industry to 

achieve, on its own accord, congnitve legitimacy among the general public. Had the state not 

possessed an interest in the development and production of aircraft, it may very well not have 

elected to support aircraft manufacturers and commercial operators. Without the endorsement and 

support from state actors, the industry's promotional campaign would, more than likely, not have 

succeeded. 
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CHAPTER SIX 

Summary 

Several important flndings emerge from this study. First, by pursuing competitive 

strategies that were individually rational and financially profitable in the short-term, airplane 

producers deprived the industry of the two prerequisite inputs necessary for further growth and 

development: technical knowledge and sociopolitical/cognitive legitimacy. 

Attempts to individually control the technical knowledge required for the construction of 

aircraft prevented its diffusion to a broader field of aircraft producers, stymied further 

improvements in the airplane, held-up additional investments in production facilities, and lead to a 

protracted legal battle that nearly drove established producers out of the industry. In the process, 

further hoarding of aeronautic patents took place making it impossible for any builder of aircraft to 

manufacture without infringement As a result, producers were unwilling to accept contracts for 

aircraft for fear of becoming embroiled in further costly litigation. The result was a virtual 

deadlock on the production of commercial and military aircraft during the early period of aviation's 

emergence in the United States. Without access to the prerequisite patented technology, the 

manufacture of aircraft for profit was an impossilnlity. 

As a consequence of their technology hoarding behaviors, manufactures were forced to rely 

on the exhibition of aircraft rather than on aircraft sales to generate revenues needed to remain in 

business and defend their patent claims. Aerial exhibitions, however, engendered an image of 

aviation that was antithetical to the estabiishment of additional commercial markets. More 

specifically, flying was reduced to a form of circus-ike entertainment that undermined aviation's 

legitimacy as a viable means of transportation. Aerial exhibitions produced numerous accidents 

and fatalities that instilled a fear of flying among the general public and thereby, sullied the nascent 

industry's reputation. Consequendy, the industry faced both technical and cultural barriers to its 

commercial growth and development Thus, not only did producers need to resolve their patent 
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battles, they also had to engage in image and reputation management if they were to effectively sell 

the public on the idea of commercial air transportation. 

Second of all, as a result of the state's intervention, aircraft producers were able to resolve 

the struggle over aviation's key technical inputs. Political events external to the industry, i.e., the 

onset of World War I, forced a solution upon manufacturers. America's commitment to its 

European allies brought a sudden demand for aircraft that necessitated an end to producers patent 

battles in order to ensure the quantity production of aircraft required for the war efTort. State actors 

were responsible for presenting a solution that provided manufacturers with an incentive for 

cooperating. Borrowing a practice from the automobile industry, the state helped organize aircraft 

producers into an association that established rules for pooling present and future aeronautic patents 

and making them accessible to all association members. The association set economically feasible 

royalty rates, provided for the sharing of future technical innovations, and established a mechanism 

for monitoring compliance to the agreement. Once in place, this institutional arrangement allowed 

the production of both commercial and military aircraft to proceed free from the threat of litigation. 

The state's action, consequently, had a two-fold effect upon the industry. First, it resolved 

the struggle over the governance of the industry's key technical inputs. And second, by organizing 

aircraft producers into an association, the state was responsible for providing the industry with an 

organization for carrying-out future collective action. 

Although the industry's manufacturers were able to move past the technical barrier to 

aircraft production, they had yet to legitimate the act ai flying and the airplane as viable means of 

transportation. The lack of uniform safety, certification, inspection, and operation standards, 

coupled with a flooded market of surplus military aircraft, and an absence of established alternative 

commercial applications for the airplane enabled industry participants to resume exhibition-like 

flying after the war in the form of organized barnstorming. Bamstorming's success was predicated 

upon exploiting the publics fear of the airplane and convincing them that flying was thrilling and 

dangerous. By engaging in a variety of hair-raising aerial stunts for the purpose of entertaining the 
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public, barnstormers continued the tradition of early exhibition pilots. As a result, accidents and 

fatalities remained commonplace to aviation. 

The economic activity of barnstormers negatively affected aviation's public image and 

reputation. As a result, efforts to establish additional commercial aeronautic markets, specifically 

passenger air transportation, were severely undermined. Unlike the enterprise of barnstorming, the 

success of passenger air services was contingent, in part, upon cultivating a more staid image and a 

more reliable reputation for both the airplane and the act of flying. That is. the success of these two 

sectors was predicated upon conflicting and non-complimentary images of aviation. Consequently, 

in order for advocates of commercial air transportation to establish their economic project, they had 

to eliminate the "cultural pollution" being wrought by the barnstorming sector. Success depended, 

in part, on implementing uniform standards of aircraft operation and pilot certification. In addition, 

collective efTorts to reconstitute aviation's public image and thereby, sell the American public on 

the idea of passenger air transportation were also required for the project to succeed. 

Passenger air transportation advocates secured the support of state actors, in part, by 

framing commercial aviation's success as a matter of national interest and by linking their project to 

other transportation sectors in making appeals for aviation infrastructural investments. Through 

collective lobbying campaigns and marketing projects, this sector of the industry was able to secure 

the state's endorsement Passage of Federal aeronautic regulation lead to the creation of a Bureau 

of Air Commerce that established uniform standards for commercial aircraft operation and 

inspection as well as licensing requirements for pilots. Through this agency, the state began 

restricting barnstorming operations. In so doing, the state helped to eradicate the "cultural 

pollution" barnstorming cast over the industry. Further cooperative efforts drew the support of 

social elites who provided the financing to promote passenger air-travel in conjunction with state 

officials from the Bureau of Air Commerce. Financial grants and technical support contributed by 

these two actors also made possible the establishment of a "model airline" that successfully 

demonstrated the safety and reliability of travel by air. As a result, established industries came to 
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endorse airline operations - specifically the nation's railroads - thereby, enhancing commercial 

aviation's legitimacy. Together, the railroads and various airlines built national air-rail services that 

succeeded in drawing the public to support passenger air transportation. 

Additional strategies to legitimate commercial airline carriers economic enterprise included 

the adoption of "service" practices used by more traditional providers of mass transportation, most 

notably the railroads and ocean liners. Pilots were given the tide of captain and dressed in quasi-

military style uniforms similar to those worn by the captains of maritime vessels, registered nurses 

were employed as stewardesses and assigned the task of ensuring passenger comfort and safety. 

Regular scheduled flights, ground transportation, and passenger accommodations rounded out 

airline operations. These actions projected an image of aviation altogether different than that 

projected by barnstorming. In short, airline operators cultivated an image of businesslike 

professionalism and competency. This image Tit" with prevailing images of what constituted a 

legitimate mass transportation enterprise and thereby, helped to transform commercial airiine 

service into a taken for granted means of travel among the general public. 

Thus, not until commercial airline advocates cooperated with one another to protect their 

joint interests were they able to effectively pursue their individual economic interests. Specifically, 

they had to collectively contribute to the process of safeguarding the industry's image and 

reputation. Success depended upon mollifying competition through the use of associations, trade 

organizations, cooperative schemes and state agencies. Once these arrangements were 

implemented, industry members were able to create a market for commercial airiine services. 

Through cooperative marketing strategies, industry advocates reconstituted aviation's public image 

and secured the additional infrastructural investments needed for their economic enterprise. These 

achievements enabled airline operators to successfully undertake passenger transportation services. 

These findings challenge prevailing neoclassical economic assumptions regarding the 

positive effects of competition on the development and performance of capitalist enterprises. While 

neoclassical economists who study regulation regard competition as a primary impetus to economic 
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order and examine iiow actors utilize public and private institutions to advance cooperation among 

economic adversaries, they generally hold that constraints to competition serve to create 

monopolies and extract rents from consumers (Stigler 1971; Jordan 1972; Posner 1974). 

Consequently, they eschew arguments that present regulation as a response to market failures or 

calls for consumer protection. Rather, they hold fast to the premise that cooperative institutional 

arrangements are inimical to good economic performance and hence, industry growth and 

development. Such arrangements, they maintain, typically do not engender efficient use of existing 

assets and endowments, but rather, the squandering of resources and productive capacities. 

Although such arguments may hold true from an efficiency standpoint, concentrating on economic 

actors' behavior within the confines of existing endowments and productive capacities assumes that 

economic actors have unfettered access to, or are willing to invest in. the material and cultural 

inputs needed for future growth and development. When approached from a perspective that 

focuses on the wider organizational environment in which economic actors conduct their 

proprietary activities, competitive behavior does not necessarily render good economic 

performance nor sustain viable markets. Thus, the broader context matters, including an industry's 

history, it's level of development, the size of its markets, the prevailing political climate, and the 

nature and availability of the inputs required to generate an industry's products or services. 

Examining competitive behavior from a broader standpoint than generally afTorded by the 

market liberal approach, I find that unbridled competition generates poor performance and 

downward economic spirals when industry growth and development is contingent upon collectively 

produced inputs. Avoiding developmental dead-ends, the squandering of common-pool resources, 

and the degradation of industry reputation, requires that rival economic actors restrain competition 

and cooperate to invest in the production and safeguarding cf the prerequisite inputs needed for 

more long-term economic growth and development. Unbridled competition, however, forces 

economic actors to look first, and foremost, at their short-term economic interests and undertake 

strategies geared towards their realization. Strategies implemented to realize short-term economic 
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interests, though, are likely to "lock" an industry into a limited developmental path as economic 

actors forgo investments in the inputs required for future growth. In unfettered competitive 

environments, costly individual investments in inputs that are unlikely to generate immediate "pay

offs" become too risky for rational economic actors to make. Consequently, mitigating competition 

through either public or private cooperative institutional arrangements permits economic actors to 

take a more long-term view of their enterprises and make investments in inputs whose benefits or 

pay-offs are not immediately obtainable or completely clear. 

My research further suggests that unfettered competition is particularly debilitating to 

emerging industries whose products and services are novel, technically sophisticated, and 

potentially dangerous to the welfare of the public. Economic actors building new ventures must 

assemble not only material inputs, but cultural ones as well, if they are to succeed in their chosen 

economic endeavors. That is, they must legitimate their projects within the context of prevailing 

norms and societal expectation and understandings (Hannan and Freeman 1986; Scott 1987; 

Friedland and Alford 1991; Aldrich and Fiol 1994). Markets are not readily available to novel or 

innovative products and services. Economic actors must create them. Part of the process of 

creating a market for new or innovative products and services is defining them in the public's mind 

as viable objects worthy of patronage. Unfettered competition prevents the establishment of 

uniform standards and designs essential to coherent public understandings of the nature and 

purpose of new products and services, in part, by generating conflicting images of the project at 

hand. When this occurs, new economic products or services are kept from "catching-on" and 

securing a market niche. As a result, industry participants fmd that the prospect of securing the 

endorsement of key institutional actors and other private constituents is severely compromised. 

Consequently, cooperative institutional arrangements are necessary for securing and safeguarding 

and industry's cultural inputs, perhaps even more so than for material inputs. As Rao (1994) points 

out, cultural inputs, like reputation for example, are "free resources" that can be exploited by all 

actors engaged in a common economic enterprise. As such, they are contingent upon collective 
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action for creating and sustaining them. For emerging industries with technologically sophisticated 

products or services, institutional arrangements that forbid cooperation among industry members 

undermines the creation of prerequisite cultural inputs, encourages free-rider problems, thwarts 

convergence around a uniform set of standards and designs, and increases the "costs" of securing 

the wider societal legitimacy necessary for economic ventures to thrive and flourish. 

Although the claims that can be generalized from any one particular case are limited, there 

are additional cases where unfettered competition also undermined economic actors efforts to 

secure the collective inputs needed to generate good economic performance and industry 

development. 

Additional Cases 

As previously mentioned, the manufacture of a viable radio system was contingent upon 

firms' access to several technologies that involved multiple patents controlled by a variety of 

inventors and individual companies (Grindley and Teece 1997). Competition between research 

teams in different companies working on parallel problems of radio design and development ran 

afoul of numerous patent interferences. The result was a virtual deadlock for it was impossible to 

produce a workable radio without access to the majority of patented inventions then known. A 

number of companies held patent positions that were used to block each others' access to 

prerequisite technical components. None of the firms involved were willing to "share" their patent 

technology with the other. Subsequently, the development of radio systems languished. The 

situation remained intractable until the state, specifically the U.S. Navy, prompted the organization 

of the Radio Corporation of America (RCA). RCA's formation broke the source of the deadlock by 

acquiring key patents and agreeing to cross-license them to other major patent holders in exchange 

for reciprocal arrangements. Major patent holders became shareholders in RCA, thereby allowing 

the organization to acquire all the industry's integral radio patents under one domain. RCA became 

the world's technical leader in radio, but allowed other cross-licenses to continue with their own 
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development of radio technology for use in other fields or as suppliers to RCA. Consequently, 

through the creation and use of a cooperative institutional arrangement, the industry was able to 

overcome a technical barrier to the development of commercial radio systems. 

America's early automobile industry experienced similar problems regarding the 

acquisition of technical inputs necessary for the manufacture of reliable cars. Individual inventors 

and firms controlled various patents deemed essential to automobile production and refused to 

license them to other producers (Morris and Smith I9S3). Manufacturers were unable to effectively 

develop around the technologies protected by the patents and the result was either the production of 

substandard automobiles or patent litigation. As a result, product quality suffered, standard designs 

proved elusive, and market development was undermined. Manufactures solved the problem by 

forming the National Automobile Chamber of Commerce in 1915. The organization assumed 

responsibility for managing the industry's key patents and its members were granted cross-licensing 

rights to use the patents in question free from the threat of litigation. This institutional arrangement 

lasted until 1935 and helped keep the industry competitive (Koiko 1965). 

Likewise, the nineteenth century American arms industry suffered similar problems in 

managing is key technical inputs. The production of the "modem revolver" was made possible by 

the advent of unitary cartridges - essentially bullets in which primer, gunpowder and lead projectile 

are combined in a single shell. This innovation reduced the amount of time it took to "charge" a 

pistol as the user did not have to load each of the three ammunition components separately, thereby 

providing the user with a major advantage over her adversaries. Consequently, this innovation 

rendered muzzle-loading revolvers technologically obsolete as bullets could now be loaded directly 

into the breech of the revolver. However, patents controlling the various processes for effectively 

producing new revolvers that could handle the new ammunition were owned by several different 

arms manufacturers. As a result, it was impossible to put pistols into production without 

infringement on the patent rights of other arms producers. For roughly four years, production of 

technologically superior pistols languished as none of the patent owners were willing to license 
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their patents. Not until they relented and agreed to grant each other use-rights to the patented 

technology was it possible to produce a modem revolver free of litigation (Ford 1997). 

In a comprehensive study of the American fire insurance industry, Schnelberg (1994; 1996) 

found that insurance companies faced major coordination and control problems in providing 

insurance coverage. In particular, insurance companies found it difficult to assess the qualities of 

insureds, retain clients who were "good risks", and guard against deceit in their transactions with 

insurance recipients. Insurance providers also suffered problematic external constraints in their 

dealings with insurance agents, most notably information disparities. These problems, though 

serious, were secondary to those presented by unrestrained competition and the manner in which it 

corrupted the insurance system and undermined the conditions for good industry performance. 

Successful operation of the insurance mechanism and the economic viability of the fire 

insurance industry was contingent upon firms contributing inputs and procedures that rendered no 

immediate economic benefits. Specifically, fire insurance firms needed to set aside portions of 

their premium income as reserves against future loss claims, develop and share information about 

the loss experiences of their clients, and conduct general rate advances to help create a nation-wide 

system of burden sharing to protect the industry from fmancial ruin in the face of unpredictable 

large-scale calamities. Competitive pressures, however, induced fire insurance providers to 

sacrifice discretion and actuarial rationality for short-term competitive advantage and a regular flow 

of insurance premium income. By hoarding data and slashing insurance rates bellow acceptable 

risk levels in order to obtain customer insurance premiums, firms destroyed the prerequisite 

conditions for an economically viable insurance industry. Consequently, insurance firms formed 

associations to bring order to the industry and help improve its economic performance. Through 

associational governance, insurance firms collected and pooled standardized data for a wide 

assortment of risk categories, instituted independent monitoring and rate-making bureaus to 

safeguard against free-rider problems, implemented price-fixing compacts, blacklisted and 

boycotted companies that cheated on their agreements, and developed insurance rate-making as a 
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rational enterprise based on physical inspections and the use of statistical analysis. In so doing, the 

industry restored the conditions needed for solvency and good economic performance (Schneiberg 

1996). 

Rnally, the early American timber industry's reliance upon common-pool resources 

generated similar developmental problems for lumber companies (Koiko 1965). The industry's 

viability rested, in part, upon firms' access to well-stocked old growth timber stands. As such, 

restraint in tree harvesting practices and investments in reforestation were essential to the industry's 

long-term welfare. In the absence of restraints to competition, however, lumber company's pursued 

immediate short-term economic interests at the expense of investing in the overall industry's future. 

Firms engaged in destructive and wasteful harvesting practices, ruined their best old growth timber 

stands, and avoided investing in reforestation. These wanton practices lead to the decline of the 

timber Industry's fortunes as the destruction of its common-poo! resources undermined 

productivity, inflated harvesting costs, and drove-up the prices for commercial lumber. 

Contributions and Implications 

Within the past decade, a growing body of research by sociologists, institutional analysts, 

and political scientists has demonstrated that a number of capitalist economies have achieved 

superior economic performance by instituting various controls over competition. State regulation, 

associational governance, business groups, and public corporations have been found to play 

significant roles in organizing economic activity and generating competitive advantage. As a 

consequence, this work has presented a serious challenge to neoclassical economic assumptions 

regarding the efficacy of unfettered competition on economic success. The greatest strength to this 

body of work has been its ability to help shift the focus of analysis beyond the narrow confines of 

markets and hierarchies towards the larger social and political context within which firms conduct 

their economic behavior. In this regard, sociologists and institutionalists have managed to "bring 

society back in" and help remind their economist brethren that even Adam Smith recognized the 
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destructive forces of the "invisible hand" needed to be constrained by the state. The challenge then, 

to those so inclined, is to discover when and why competition becomes intractable and debilitating 

as well as when and why it becomes indispensable to good economic performance. Neoclassical 

economists have, by and large, been successful in explaining and demonstrating when and why 

unregulated markets and corporate hierarchies are efficient. Sociologists and institutional analysts 

are well situated to lend considerable insight and understanding to the inquiry. This study was 

conducted in that spirit. 

The research I present here suggests that certain regulatory arrangements are necessary to 

prevent "competitive anarchy". That is. public or private cooperative enhancing institutions are 

needed, in part, to establish and maintain the very rules under which competition is to be 

conducted. Even in unregulated markets various institutional supports are required to uphold and 

enforce contracts, protect proprietary information and trade secrets, and safeguard both producers 

and consumers from unscrupulous economic actors." My research suggests that, for newly 

emerging industries whose products or services are novel, technically sophisticated, or pose a 

potential threat to the public welfare, efficiency may not be the most important criteria for 

achieving good economic performance, competitive advantage, or sector development Rather, for 

such industries, success in these areas is more likely to depend upon the ability of firms to forgo 

immediate short-term interests, cooperate with rivals, and invest in achievements and inputs that 

may or may not bring future returns. Restraining competition through state regulation, private 

associations, or other cooperative enhancing institutions allows new firms to risk making these 

decisions and investments. 

* Witness tlie extreme dilliculty Russian scmety bas faced in its eflbtis to achieve ecoaomic reforms and implement 
western style capitalism. Unregulated markets have only made the struggle more daunting. Businesses have routinely 
reneged on their contracts and defaulted on their loans with impunity. Unable to determine good risks from bad, 
international banks have largely abandoned the practice of loaning money to Russian economic enterprises. 



265 

APPENDIX A 

TABLE 1.3, Total Aircraft Production: April 1917 to November 1919 

MAA Members 

Company Number of Airplanes 

Aeromarine 0 
Breese 300 
Burgess 1 
Curtiss 4014 
Dayton-Wright 3506 
Fowler SO 
Gallaudet 4 
Glenn Martin 10 
Henrich 2 
Lewis and Vought 7 
L.W.F. 131 
Ordnance 8 
Packard 25 
Standard 1033 
Sturtevant 1 
Thomas-Morse 599 
Wright 51 
Total 9742 

Manufacturing Concerns Mobilized for War Effort 

Canadian Aero Co. 680 
Equipment Holding 2 
Fisher Auto 2000 
Howell and Lesser 75 
Liberty Iron Works 200 
Italian War Mission 1 
Pacific 2 
Pigeon-Fraser 3 
Schiefer 1 
Springfield Aircraft Co. 588 
St Louis 450 
U.S. Aircraft Co. 50 
Various Mfrs. for Handley-Page Parts 100 
Total 4152 

Combined Aircraft Production 

MAA Members 9742 
Mfrs Concerns Mobilized for the War Effort 4152 
Total 13894 
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