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ABSTRACT 

As scientists who espoused basic research tried to organize for its support 

during the interwar era, they strove to find means to communicate recent 

developments to both the public and each other. Two prominent establishments in 

American science, the Carnegie Institution of Washington and the National Academy 

of Sciences, implemented exhibition schemes, which featured dynamic displays with 

contemporary basic scientific themes, as part of these communication experiments. 

Members of the scientific community used these exhibits in their struggle to create a 

new visual vocabulary in an era when research was becoming increasingly specialized 

and to distinguish themselves from the magical connotations of science that 

corporations presented at World’s Fairs. This thesis provides a close examination of 

these exhibitions, revealing the role they performed in institutional efforts to strike a 

balance between conversation among scientists and communication to the public as 

well as their contribution to the establishment of modern science museum exhibit 

techniques.  
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Chapter 1 

INTRODUCTION 

In the late Victorian era, the term “science” carried connotations of pure and 

ennobling practices, and by the early twentieth century the invocation of science had 

become ubiquitous in American life. Technology and science were conflated, and 

science was used to describe such disparate subjects as domestic science, engineering 

projects, public utility systems, and even Frederick W. Taylor’s scientific approach to 

management in the workplace. As historian Mark Rose has written, for many 

Americans science “was a valuable idiom for expressing and legitimatizing their own 

forms of knowledge, their local organizations, and their group identities.”
1
 At the 

immensely popular World’s Fairs, corporations dazzled the public with the 

technological sublime in seemingly magical displays of electricity and visions of a 

technological utopian future,
2
 and journalists perpetuated the idea that science was an 

almost mystical force in American life.
3
  

                                                 

 

1 Mark H. Rose, "Science as an Idiom in the Domain of Technology," Science & 

Technology Studies 5, no. 1 (Spring, 1987): 9. 

2 David E. Nye, American Technological Sublime, (Cambridge, Mass.: MIT Press, 

1994), 215-216. 

3 David A. Hollinger, "Free Enterprise and Free Inquiry: The Emergence of Laissez-

Faire Communitarianism in the Ideology of Science in the United States," New 

Literary History 21, no. 4, Papers from the Commonwealth Center for Literary and 

Cultural Change (Autumn, 1990): 903. 
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As innumerable topics seemed newly susceptible to scientific analysis in the 

early twentieth century, many American scientists found themselves negotiating their 

place in American society. Some, like Robert Woodward of the Carnegie Institution of 

Washington, worried that popular misconceptions surrounding science was having a 

detrimental effect on scientific organizations. Woodward wrote in 1915 that “the 

phrases 'scientific management,' 'industrial efficiency,' and the like, are now so much 

overapplied and so often misapplied as to render them offensive to judicially 

conservative minds."
4
 To combat this, leaders in American science such as Woodward 

and George Hale championed basic research and advocated for the elevation of the 

scientist in the eyes of a disconnected public. Hale advanced ideas of collaborative 

research and the creation of a national science, while Woodward promoted careful 

planning in research projects and concentrated on implementing new patronage 

systems.   

Taking a cue from the World’s Fairs and the American exhibition culture of 

the early twentieth century, two prominent Washington, DC scientific establishments 

with which Woodward and Hale were affiliated adopted scientific exhibit schemes to 

promulgate various aspects of basic scientific research. The Carnegie Institution 

exhibits, while ostensibly directed at the general public and the institution’s trustees, 

became a vehicle for encouraging interdepartmental collaboration and organizational 

unity. At the National Academy, Hale anticipated that impressive exhibits would 

solidify the agency’s place in the eyes of the public as the face of American science 

while also stimulating cooperative research. Subsequently, the National Academy 

                                                 

 

4 CIW (Carnegie Institution of Washington). Year Book. No. 14 (Washington: CIW, 

1915), 7. 
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created a niche in Washington for innovative exhibits that reached a broad general 

audience and changed the direction that institutional science museums would take for 

the rest of the twentieth century.   

The Carnegie Institution of Washington and the National Academy of Sciences 

borrowed from and reacted against science as idiom to pioneer interactive science 

exhibits which attempted to present contemporary basic scientific research in an 

accurate and positive light. This thesis seeks to tell the account of these exhibits as 

part of a larger effort within the scientific community to reach an equilibrium between 

internal and external communication.  How did leaders at each institution attempt to 

use exhibits as a way of encouraging meaningful dialogue between scientists in 

increasingly specialized fields? How were exhibits used in efforts to elevate and 

maintain the role of the basic scientist in the estimation of the American public? This 

thesis will show how some scientific statesmen employed exhibitions to negotiate the 

priorities and perspectives of these disparate audiences, viewed varyingly as 

complementary and conflicting throughout the interwar era.  

Public Assumptions and Artificial Dichotomies 

“America has become a nation of science. There is no industry, from 

agriculture to architecture, that is not shaped by research and its results; 

there is not one of our fifteen millions of families that does not enjoy 

the benefits of scientific advancement; there is no law in our statutes, 

no motive in our conduct, that has not been made juster by the 

straightforward and unselfish habit of thought fostered by scientific 

methods.”5    

                                                 

 

5 W. J. McGee, “Fifty Years of American Science,” Atlantic Monthly (September 

1898): 320. 
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W. J. McGee in Atlantic Monthly, 1898 

 

When W. J. McGee, acting president of the American Association for the 

Advancement of Science (AAAS), wrote about science in American history and life in 

Atlantic Monthly in 1898, he tapped into the public’s rapidly growing interest in 

science.
6
 Much of what the public thought of as science, however, was “applied 

science.” Although McGee and other scientists argued that applied or industrial 

developments grew out of “basic” or “pure science,” many in the scientific community 

grew concerned that the public and large corporate sponsors would not support basic 

research. 

Basic or pure science referred primarily to experiments and research being 

conducted at university laboratories to understand fundamental natural phenomena 

without any concern to potential commercial applications. Industrial or applied science 

could refer to new technologies, such as electric lighting and synthetic dyestuffs, 

whether or not those who developed these applications had utilized a theoretical 

scientific underpinning in their work. With the rise of industrial research and 

development laboratories in the late nineteenth and early twentieth century, promoters 

of corporate research such as Charles M. A. Stine, head of Du Pont’s central research 

                                                 

 

6 The AAAS had been founded half a century earlier to encourage scientific dialogue 

and collaboration as well as to advocate for better resources for scientific research on 

behalf academic practitioners, and it began to gain a stronger foothold in the early 

twentieth century.  While the AAAS is not the focus of this thesis, the society’s dual 

missions of collaboration and public outreach would also become concerns of the CIW 

and the NAS when they established exhibitions. 
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organization, referred to the work there as “fundamental research” in order to attract 

more scientists to work in industry.
7
    

While academic scientists struggled to obtain funding at universities, applied 

research found many corporate sponsors. By the turn of the twentieth century, General 

Motors, General Electric, Bell, Du Pont, Kodak, and Standard Oil of New Jersey had 

all established major laboratories focused on research that could lead to commercial 

applications. By 1929, there were more than a thousand industrial laboratories in the 

United States. In scientific circles, however, academic scientists held higher status 

than those in industry, as scientists remained sensitive to the profit-driven and 

materialistic objectives of American business.
8
   

The debate within the science and technological communities between the 

relative merits of pure and applied science began decades earlier. A pivotal moment 

came when physicist Henry A. Rowland made an impassioned “Plea for pure science” 

during the 1883 meeting of the American Association for the Advancement of Science 

(AAAS). Reacting to Thomas Edison’s being lauded by the American public as a 

scientific man, Rowland bemoaned that:  

It is not an uncommon thing, especially in American newspapers, to 

have the applications of science confounded with pure science; and 

some obscure American who steals the ideas of some great mind of the 

past, and enriches himself by the application of the same to domestic 

uses, is often lauded above the great originator of the idea, who might 

                                                 

 

7 Thomas Hughes, American Genesis: A Century of Invention and Technological 

Enthusiasm 1870-1970, (New York: Penguin Books, 1989), 171-180. 

8 Ibid. 
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have worked out hundreds of such applications, had his mind possessed 

the necessary element of vulgarity.
9
  

Historian of Science David Hounshell argues that Edison’s strained relationship with 

the American scientific community in the 1870s and 1880s “helped to shape a 

powerful reactionary ideology that resulted in the dichotomy between pure and applied 

science.”
10

 By 1915, Robert Woodward wrote that the distinctions between 

fundamental and applied research were artificial, but he found reason to be optimistic 

that "the invidious distinctions between them, often set up disadvantageously to both, 

seem to be slowly disappearing."
11

 This dichotomy persisted throughout the early 

twentieth century, however, and in many ways continues today.  

In addition to the concern that Americans did not understand the importance of 

basic science, two major assumptions concerning the scientific community persisted in 

the 1920s and 1930s that complicated efforts to present an accurate portrait of 

research.  First, the American public largely denied the existence of a “scientific 

community,” believing that scientists labored individually. The second assumption 

was that scientists operated outside of society, even though science’s impact on 

society was acknowledged.
12

 

                                                 

 

9 H. A. Rowland, Physical Papers of Henry A. Rowland (Baltimore: Johns Hopkins 

Press, 1901), 594, quoted in David A. Hounshell, “Edison and the Pure Science Ideal 

in 19
th

-Century America,” Science 207, 4431 (1980): 612. 

10 Hounshell, “Edison and the Pure Science Ideal,” 612. 

11 CIW. Year Book. No. 14 (Washington: CIW, 1915), 8. 

12 Hollinger, “Free Enterprise and Free Inquiry,” 898. 
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While many scientific promoters in the early twentieth century took advantage 

of the assertion that science was responsible for social progress and economic growth, 

some found the usurpation of science by nonscientific fields to be disconcerting. 

Woodward believed such loose definitions of science to be inimical to the interests of 

scientific research institution, as popular misconceptions concerning the cost and 

benefits of basic research threatened the solvency of scientific organizations. 

In response to these concerns, the scientific community employed a variety of 

methods to reach the American public. Scientists and science journalists wrote for 

both popular and specialized magazines and newspapers. These have been well 

studied to determine how the American public perceived science in the first decades of 

the twentieth century. Historian Marcel La Follette describes the multifaceted 

definition of “science” that Americans received in popular publications, arguing that 

“science” as described by scientists and journalists could refer to the scientific 

community, research methods, a body of knowledge, and an acting and mysterious 

force in society. “Scientists” could refer to those in many different fields, and almost 

always connoted brilliant and dispassionate white males.
13

 Communications historian 

Mary Zuegner notes that after World War I in the Scientific American, applied science 

in the form of inventions and engineering projects dominated headlines, while pure 

science was marginally covered.
 14

  Universities and research institutions held public 

lecture series. With the rise of radio in the 1920s and 1930s, popular shows like the 

                                                 

 

13 Marcel La Follette, Making Science our Own: Public Images of Science 1910-1955 

(Chicago: The University of Chicago Press, 1990), 5-6. 

14 Mary C. Zuegner, “The Watchword is Science: Portrayal of Science in Scientific 

American, 1921-1986” (PhD diss., University of Tennessee, Knoxville, 1999): 33. 
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Smithsonian Institution’s The World is Yours and DuPont’s Cavalcade of America 

served both to popularize and fictionalize science.
15

 Schools and museums formed 

another arm of the public outreach strategy. Finally, some societies and institutions 

began organizing their own exhibitions.   

How effective were these various methods? La Follette argues that the mass 

print media were the main shapers of public opinion on science before World War II, 

with schools and museums acting as ineffective filters of the information disseminated 

in print. She argues that from 1910 to 1955, scientists and scientific journalists failed 

in their mission to paint an accurate portrait of American scientific research. 

By the turn of the twentieth century, Americans accepted that science, or what 

they thought of as science, was having a major impact on their daily lives.  As man-

made technology dazzled the American public as nature once did,
16

 the structure of the 

scientific community was changing as new agencies and private institutions arose.  

With the founding of Carnegie Institution, the tightening of scientific bureaus in 

government, and the rise of the National Academy of Sciences and the National 

Research Council, Washington, DC became a stronghold of basic science in the 

United States.  Thus, Washington provides a focal point through which to examine the 

major concerns and responses of the scientific community. 

                                                 

 

15 Marcel La Follette, Science on the Air: Popularizers and Personalities on Radio 

and Early Television (Chicago: The University of Chicago Press, 2008). 

16 Nye, American Technological Sublime, xiv, 282. Nye defines this phenomenon as 

the technological sublime, an American trope wherein man-made technology is 

idealized, provokes an awe-inspiring response, and becomes a justification for national 

destiny. 
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Ecology of Science in Washington, DC in the Early Twentieth Century 

While debates over pure versus applied science influenced public opinion and 

policy, the organization of basic scientific research was changing.   By the turn of the 

twentieth century, universities in the United States and Britain had become centers for 

fundamental scientific research in way they had not been in the early nineteenth 

century, although most research departments in universities continued to be 

underfunded and lacked proper instrumentation.
17

   During the Progressive Era, the 

research university emerged and government bureaus such as the Public Health 

Service, the Bureau of Standards, and the National Advisory Committee for 

Aeronautics performed research and established closer ties with industry. 
18

 Lagging 

behind in this burgeoning ecology of science in Washington, DC, was the National 

Academy of Sciences (NAS).   

Established in 1863 to advise the government on science, the NAS functioned 

as little more than an honorary society by the turn of the twentieth century and was 

ineffective as an advisory or organizational tool.  Leaders in the scientific community 

such as George Ellery Hale soon turned their attentions to reforming the practically 

defunct institution when opportunity arose during the First World War.  Hale, a well-

known astromer and director of the Carnegie Institution’s Mount Wilson Observatory, 

led reform efforts in the NAS to involve scientists in the war effort, which lead to the 

formation of the National Research Council (NRC) under the umbrella of the NAS.  

Hale and others saw the NRC as an opportunity in the long-term to stimulate basic 

                                                 

 

17 Rose, “Science as an Idiom,” 6. 

18 A. Hunter Dupree, Science in the Federal Government: A History of Policies and 

Activities to 1940 (New York: Harper Torchbooks, 1957), 271-301.  
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research, coordinate the various scientific societies, and represent the United States in 

the international scientific community.  Private donors, including the Carnegie 

Corporation and Rockefeller Foundation, supplied most of the funding for both the 

NAS and NRC between the world wars.
19

  

By the late 1920s, the NAS was plagued by dysfunction and the NRC had lost 

its original grand vision and enthusiasm.  Historian Glenn Bugos discusses the failed 

attempts at the NRC to facilitate cooperative and borderlands research in the interwar 

era.  During peacetime, scientists were less willing to participate in cooperative 

research than they had been during World War I. Those who did participate were only 

willing if cooperation was the only way they could address their own research 

problems fully. The NRC, however, committed to efforts to coordinate government, 

academic, and industrial science, and their leaders were of the opinion that cooperative 

research would help stem the tide of over-specialization and fragmentation in science. 

Seeking to expand in the 1930s, the NRC focused on identifying new scientific 

disciplines and developing a community of researchers around those new fields.  

The committee structure of the NRC worked against efforts to organize 

cooperative research. First, while the NRC could provide a sense of institutional 

legitimacy to borderland fields, the financial and scientific conservatism, upon which 

that legitimacy had been built, hampered more ambitious research plans in those same 

fields. Also, the committees could not fashion the necessary infrastructure when they 

were not meant to conduct the research, only facilitate it. As the NRC sought to 

                                                 

 

19 Ibid., 309-30; Robert Kargon and Elizabeth Hodes, "Karl Compton, Isaiah 

Bowman, and the Politics of Science in the Great Depression" Isis 76, no. 3 (Sep., 

1985): 303-4. 
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promote cooperative projects, the committees failed to effectively attract young 

scientists who remained interested in individual scientific ambitions. The committees 

did not significantly affect the way scientists worked, while individuals wanting to 

conduct cooperative research were more successful at organizing their own teams. 

Although the NRC did implement a new borderlands policy in 1934, the 

administrative obstacles continued and the NRC was soon eclipsed by the government 

as the new patron of science.
20

 While Bugos analyzes the problematic committee 

structure thoroughly, he fails to recognize the role that exhibitions served in efforts to 

bring together American scientists. 

According to historians of science Robert Kargon and Elizabeth Hodes, 

attitudes toward government support and long-range planning in scientific research 

fluctuated during the interwar period.  Some scientific leaders directed their efforts 

toward organization building and intersectorial planning. Believing that science should 

be planned, coordinated, and managed in a method similar to liberal corporate 

practices, they attempted to reform the structural framework of institutional science.
 

Before World War II, however, scientists largely preferred to keep their research 

completely separate from government intervention and thus sought funding primarily 

through private and foundational sources.
21

 

                                                 

 

20 Glenn E. Bugos, "Managing Cooperative Research and Borderland Science in the 

National Research Council, 1922-1942," Historical Studies in the Physical and 

Biological Sciences 20, no. 1 (1989): 1-32. Bugos compares “borderland” and 

“cooperative” in the 1930s to the word “interdisciplinary” in the 1980s as buzzwords 

to secure funds from patrons. 

21 Ibid., 300-2.  
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Historian Robert Kohler discusses patronage in American science in the 

interwar era and describes “an ecology of patronage, which shows how the distribution 

of resources was shaped by the social systems of science.” In the nineteenth-century, 

university professors had only minimal funds available for research and extramural 

patronage was comparatively modest. The NAS and American Academy of Arts and 

Sciences endowed small individual grants for academic science, and the system did 

not attract wealthy philanthropists.  This spare framework supporting academic 

research stemmed from the caution of academic scientists toward what they 

considered to be external interference by philanthropists.  Furthermore, philanthropists 

thought that scientific research was too crucial to be left to scientists who divided their 

between research and teaching. Thus, both Andrew Carnegie and John D. Rockefeller 

opted to create research institutes that would not be affiliated with any university.
22

  

The Rise of the Private Institution 

In the first decades of the twentieth century, basic scientific research in the 

United States transformed as the nineteenth-century individualist and small groups 

were replaced by grand team projects.  The research supported by leading 

philanthropists such as Carnegie, Rockefeller, and Andrew W. Mellon profoundly 

affected these fundamental changes, as new patronage networks shaped and were 

shaped by the construction of scientific knowledge within new institutions dedicated 

to basic science.
23

  One of these institutions, the Carnegie Institution of Washington 

                                                 

 

22 Kohler, Partners in Science: Foundations and Natural Scientists 1900-1945 

(Chicago: The University of Chicago Press, 1991), 2-14, quotes on 5 and 10. 

23 Ibid.  
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(CIW), became a critical part of the scientific ecology of Washington along with the 

National Academy and the National Research Council. 

The early history of the CIW has been well documented.
24

 As director of the 

US Geological Survey and president of the Washington Memorial Association - a 

group committed to founding a national university in Washington - Charles D. Walcott 

took the lead in working toward establishing a scientific institution in the area. 

Walcott decided to approach Andrew Carnegie for possible funding, knowing that the 

philanthropist may be amenable to the enterprise. Carnegie did not agree to back an 

entire educational institution, but he did agree to fund an institution for scientific 

research and postgraduate training. As this satisfied the loosely defined goals of the 

Washington Memorial Institution, Carnegie proposed a gift to the nation of $10 

million to President Theodore Roosevelt for research, a gift which was announced in 

December, 1901. The Carnegie Institution of Washington, as it was named, was 

incorporated on January 4, 1902. 

Carnegie carried the nineteenth century ideal of the solitary scientist-inventor 

toiling away in an isolated laboratory, and consequently intended his financial 

contribution to primarily support individual grants.  The Executive Committee for the 

                                                 

 

24 John W. Servos, "To Explore the Borderland: The Foundation of the Geophysical 

Laboratory of the Carnegie Institution of Washington," Historical Studies in the 

Physical Sciences 14, no. 1 (1983): 147-185; Ellis L. Yochelson, "Andrew Carnegie 

and Charles Doolittle Walcott: The Origin and Early Years of the Carnegie Institution 

of Washington," in The Earth, the Heavens and the Carnegie Institution of 

Washington, ed. Gregory Good (Washington: American Geophysical Union, 1994), 1-

21; Hatten S. Yoder, Jr., Centennial History of the Carnegie Institution of 

Washington: The Geophysical Laboratory, vol. 3 (Cambridge: Cambridge University 

Press, 2004). 
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Board of Trustees, as organized by Walcott who also served as secretary, had other 

ideas.  The individualistic ideal, if it had ever existed, was being rapidly replaced by 

collaborative research endeavors in both universities and industry.  The Executive 

Committee organized smaller advisory committees to report on specific needs in the 

various scientific subjects.  While the institution did issue a number of grants to 

individuals in its first decades, Walcott ensured that the CIW had a strong centralized 

organization which could support the establishment of field-specific laboratories.  

Walcott, along with many other scientists, believed that collectivism was the way 

forward in science, articulating “individualism is the old view that one man can 

develop and carry forward any line of research, whereas collectivism embodies the 

modern idea of cooperation and community of effort.”
25

  

In a letter to Walcott in 1905, Carnegie reiterated his opposition to using his 

contribution for large laboratories,  

You know my own opinion is that no big institution should be erected 

anywhere, but the exceptional men should be encouraged to do their 

exceptional work in their own environment.  There is nothing so 

deadening as gathering together a staff in an institution. Dry rot begins 

and routine kills original work.
26

 

Since the endowment had already been established, however, the Board of Trustees 

could act as they thought befit the institution.  Forming a unified organization with 

interdepartmental collaboration would be become a key concern for subsequent CIW 

presidents.   

                                                 

 

25 Charles D. Walcott to Andrew Carnegie. Facsimile in Yoder, Centennial History, 4 

26 Andrew Carnegie to Charles D. Walcott, 19 December 1905. Facsimile in Yoder, 

Centennial History, 11. 
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CIW became the first experiment of academic science sponsored on a large 

scale.  Robert Kohler identifies Robert Woodward, who served as CIW from 1904 to 

1920, as “the first modern manager of science.”
27

  Struggles between Woodward, 

CIW’s board of trustees, and academics who expected the grants they received from 

the institution to have few stipulations dominated the early years of CIW.  These 

struggles were indicative of a new patronage system for science being established by 

the end of the 1910s.  CIW’s research departments became the institutional focus.  

Individual grants from CIW and other institutions diminished in the 1920s, and were 

replaced by large institutional grants made by foundations to construct facilities, as 

well as endow research, and fellowships.  As Woodward argued in 1914, “Research, 

like architecture and engineering, is increasingly effective in proportion as it is 

carefully planned and executed in accordance with definite programs.”
28

 

As universities and new research institutions like CIW gained in prestige, the 

scientific community concerned themselves with increasing communication networks. 

According to Dupree, “Since communication is component part of science, the 

increased activity of public and private agencies, instead of producing unhealthy 

competition, made a denser matrix of new lines of discovery which aided all 

investigators…This new partnership made government science seem to lose out in 

what was really a period of outstanding accomplishment.”
29

 Debates on the 

relationship of basic and applied science were represented in a 1903 report by 
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Theodore Roosevelt’s Committee of Organization of Government Scientific Work, 

which recommended research done by government bureaus be problem-focused and 

leave the basic research to the private institutions and universities.  Public exhibitions 

hosted by CIW and NAS-NRC would suggest to the public that private foundation and 

universities tad taken up the gauntlet thrown down by the Roosevelt Committee.   

Organization and Scope of Thesis 

This thesis examines the scientific community’s participation in exhibition 

culture during the interwar war.  The exhibitions at the National Academy and the 

Carnegie Institution were significant components in a plan to address larger objectives 

including the improvement of public outreach and internal communication. Leaders at 

both establishments observed the power that exhibitions at World’s Fairs could have 

in a culture obsessed with display and decided to implement exhibit schemes on a 

smaller scale.  Historians of science have thus far largely ignored the role such 

exhibitions played in public outreach and scientific planning and organization efforts 

in the interwar era.  Furthermore, historians of museums have not scrutinized the 

innovative methods of display with which the NAS and the CIW experimented.   

Chapter One examines the exhibition culture of the era, highlighting worlds’ 

fairs and museums.  By placing the CIW and the NAS exhibitions into the broader 

historiography of exhibition culture, their methods can be recognized for their 

innovation.  Both institutions sought to minimize the magical connotations of science 

that thrived at the World’s Fairs and in popular media.  They also offered visitors 

something science and technology museums did not: a lively glimpse into 

contemporary scientific practice.  Natural history museums continued to display staid 

collections, and technology museums touted technological progressivism deprived of 
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social context.  In an era when industrial factory tours were thriving but laboratories 

kept their doors closed to most visitors, installations at the CIW and the NAS enabled 

the public to see what they otherwise could not access.   

Chapter Two details the annual exhibitions held at the Carnegie Institution of 

Washington from 1909 to 1942, focusing in closely on one exhibition during each of 

the three presidents within that period. The first exhibition, held during Robert 

Woodward’s tenure as president, celebrated the dedication of the institution’s 

Administration Building in Washington and was intended primarily for the benefit of 

the Board of Trustees and the general public. Scientists from each of the 

organization’s departments prepared displays for the weekend event illustrating their 

most recent results. Upon observing the ways in which the exhibits brought together 

the scientists of the disparate institution departments, Woodward recommended the 

exhibition become a triennial event. John C. Merriam made the exhibition annual after 

he became president in 1920, believing strongly in their utility in building 

interdepartmental unity and in informing the public of the institution’s mission and 

work through dynamic exhibits. When Vannevar Bush took over as president in 1939, 

he turned away from public outreach projects and sought to refocus priorities on 

research. In order to free up more of the scientists’ time for research, Bush contracted 

out some exhibits to museums. The resulting exhibits were directed solely at a public 

audience and consequently no longer acted as an interdepartmental communicative 

tool. During their heyday, however, the CIW exhibitions had been an innovative 

experiment in both scientific communication and public outreach.   

Chapter Three focuses on exhibitions held by the National Academy of 

Sciences in conjunction with the National Research Council in their Washington, DC 
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building from 1924 until their premature cessation due to World War II.  Director of 

CIW’s Mount Wilson Observatory, George Hale had participated in CIW’s initial 

exhibitions by the time he began to advocate for similar exhibits at the National 

Academy. The NAS exhibits, in contrast to their CIW counterparts, began as a 

significant component in efforts to accomplish the agency’s major priorities of 

stimulating cooperative research and building institutional legitimacy. Whereas the 

finite size of the CIW and the short duration of their exhibitions had allowed them to 

be a useful way for scientists to communicate, the longer exhibits at the NAS proved 

to be impractical as a method to facilitate collaboration amongst the nation’s scientists. 

The innovative interactive displays that were incorporated into the exhibits struck a 

chord with the public, however, and the NAS building transformed into the first large-

scale experiment in modern science museum display methods.  

This thesis takes a detailed look at how and why the Carnegie Institution and 

the National Academy of Sciences organized exhibitions and how the installations 

evolved over time, and thus reveals the contribution these institutions made to the 

development of modern scientific museum methods. The exhibitions represent some 

of the first efforts to present an accurate account of contemporary American basic 

scientific research to a disparate audience, and examining these exhibitions provides a 

window into the efforts that scientists employed to address a variety of concerns 

within the scientific community. This examination reveals the important and 

multifaceted roles exhibitions played in material culture of science in Washington, DC 

before World War II by facilitating communication amongst scientists, building 

organizational unity, and informing and educating the public. 
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Chapter 2 

EXHIBITION CULTURE 

When leaders at the CIW and the NAS-NRC decided to host their first public 

exhibitions in the 1910s and 1920s, American audiences were already well attuned to 

exhibition culture.  In order to discuss the exhibitions of both establishments, it is 

useful to examine this culture, looking particularly at how historians have thus far 

interpreted the scientific displays at World’s Fair and their counterparts in museums of 

science and technology of the era. 

In his books on worlds’ fairs, Robert Rydell describes the rise of the exhibition 

in the Victorian era, beginning in full force London’s 1851 Great Exhibition of the 

Works of Industry of All Nations. The fairs “reflected profound concerns about the 

future and deflected criticism of the established political and social order.”  The fairs 

created a platform for those in authority – government officials, industrial leaders, and 

leading intellectual – to reinforce their own authority and provide direction to the 

public.  The popularity of worlds’ fairs diminished during World War I but 

experienced a recrudescence during the Depression, becoming a true “world of 

fairs.”
30
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By the 1920s, powerful authority figures were committed to the medium of the 

fair “as a proven means for lending legitimacy to their positions of authority.” In the 

Depression era, American fairs tended to emphasize the role science and technology 

melded with the modern corporation could play in creating a better future, and 

scientists often were heavily involved in creating the ideological content of the 

science-themed portions of the fairs. These fairs, including the 1933 Chicago and 1939 

New York fairs, were designed to reaffirm the ability of America’s leaders to steer the 

country out of the Depression to “a new, racially exclusive, promised land of material 

abundance.”
31

 

Academic scientists did participate in some of the fairs.  For the 1933 Century 

of Progress International Exposition in Chicago, fair organizers solicited the guidance 

of members of the NAS.  The exhibits emphasized the ways in which science served 

American civilization, showing that science united with industry could work to 

enforce order into an American culture destabilized by the Depression.
32

 Academics 

lost their place as an educational authority, however, by the 1939 New York World’s 

Fair, when, as historian Peter Kuznick argued, the “corporate vision of mystified and 

commodified science” took over completely.
33

  The guide book for the fair states this 

occurrence explicitly: “the teaching of specific theories and facts in the world of 
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science is…left to the commercial exhibits”
34

  The technological sublime, as historian 

of technology David Nye explains, enraptured visitors to the fair, but the vision was a 

distinctly corporate one.
35

 

Historian Eugene Ferguson recognizes that international exhibitions and their 

“enthusiasm and uncritical spirit” had a significant impact on the creation and 

philosophy of burgeoning museums of science and technology.
36

  Often fair materials 

formed the foundation of new museum collections and selected total exhibits became 

institutionalized in museums.
37

 Stella Butler traces the rise of the Science Museum in 

London from the South Kensington Museum to the Great Exhibition of 1851, and 

details how scientific reformers in the second half of the nineteenth century regarded 

such exhibitions as a way to both educate the public and cultivate support for future 

investigations.
38

  According to Butler, the Exhibition made glaringly obvious the fact 

that Britain lacked organized technical and scientific education, and reformers worried 

that this would lead Britain to lag behind other countries. 

Kenneth Hudson argues that, since the rise of industry, museums and other 

forms of display have become a key method for illustrating and explaining how new 
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technologies work to people who would not be able to go into the factories and see for 

themselves.  Borrowing Victor Danilov’s Three Phase structure of technical museum 

history, Hudson explicates the key institutions in each phase and adds a fourth phase.   

In the first phase, museums housed collections of historic apparatus, even if 

they began as institutions dedicated to teaching contemporary technology.  Two key 

institutions of this phase include the Musée National des Techniques in Paris, opened 

in 1799, and the Science Museum in London, which grew out of the South Kensington 

Museum in the mid-nineteenth century.  Both institutions became national repositories 

for technological apparatus. 

The primary example of Phase Two, in which museums incorporated working 

machinery in exhibits of historic to contemporary technological and scientific 

progress, was the Deutsches Museum in Munich.  The museum opened formally in 

1925, but temporary exhibits had been on display since 1906.  The Deutsches Museum 

was the best known of museums of science and technology between the wars.  Along 

with the Technical Museum in Vienna, it used films to illustrate technical processes in 

the 1920s – marvel museum strategy for the time.  According to La Follette, museums 

of this era failed to be dynamic forums for presenting science, with staid exhibits 

“with little accompanying discussion of science in its social context and little audience 

engagement.”
39

  

In the third phase, museums focus on the present, with predominantly 

participatory exhibits with contemporary themes.  Hudson identifies the Palais de la 

Découverte in Paris, founded in 1937, and the Chicago Museum of Science and 
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Technology, whose participatory exhibits began in earnest after World War II, as 

influential examples of this phase.  

According to Hudson, there is a Stage Four, wherein museums place science 

and technology in their social context, “without any a priori assumption that they are 

Good Things, museums with a social conscience.” Garnering support for an institution 

which may take a critical view of the history of science and technology and its impact 

on society, however, can be impeded by the regional political situation and industrial 

machinations, and thus these types of museums are slow to develop.
40

 La Follette, 

Buchholz, and Zilber have examined the potential of science and technology museums 

to shape public opinion on policy issues.  She has found that too often in the past 

science museums valued the products and artifacts of science as a source of visitor 

entertainment, rather than process and procedure behind those items.
41

  

In recent decades, historians of science have begun to pay more attention to 

museums and their histories.  Stella Butler explores the ways in which museums 

historically have demonstrated contemporary knowledge of the physical world, the 

change in ideas about science over time, and the social system that has built up around 

the practice of science. She states, “That we put science and technology in museums 

suggests that both are highly valued, and form distinct expressions of culture within 

society and that like art, there are physical artefacts which can somehow tell this 
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story.”
42

  In twentieth century science, practitioners must go through a long education 

process which involves learning specialized language, which helps facilitate language 

among scientists.  It also excludes, however, those who have not received such 

training from participating in discussion.  The language barrier this creates is a 

significant struggle for museums whose primary audience is the “so-called 

scientifically illiterate.” 
43

 

Sally Kohlstedt, in describing post-modernist critiques of science museums, 

states “museums, too, appeared to be cultural sites where stratified ideas about gender, 

race, ethnicity, and class were built into their very purposes and local self-expressions, 

even as museum managers laid claim to universal themes and comprehensive, even 

global, representation.” 
44

 Steven Conn places the growth of American museums in the 

intellectual history of the late nineteenth century, viewing museums as social 

constructions and centers of intellectual and cultural debate.
45

  Eilean Hooper-

Greenhill argues that the materiality of science museums allow for an artificial 

stability to be created and classification and ordering schemes to be developed, all 

while serving as a intermediary for science, politics, and society. 
46
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Historian Sophie Forgan addresses science museums and their particularity of 

place, which aids in establishing credibility and relationship to knowledge. The NAS-

NRC, having dedicated exhibition space so close to other national institutions of the 

era, would use its location in a quest to become the foremost exhibitor of 

contemporary science in DC.
47

   

Writing in 1974, historian George Basalla noted that scientific and technical 

museums have historically catered to notions of technical utopianism, the idea that 

there exists some societal ideal which can only be reached through the continued 

progression of technological innovation and application.
48

  This results in uncritical 

museum displays which strip technology and science away from any social context.  

Thomas Hughes has also written against technological progressivism in museums.  

Museums and historians of science and technology, according to Hughes, need to take 

critical stances, for only then “Americans will realize that not only their remarkable 

achievements but many of their deep and persistent problems arise, in the name or 

order, system, and control, from the mechanization and systematization of life and 

from the sacrifice of the organic and the spontaneous.” 
49

  

Scientific and technological progressivism worked both for and against policy 

makers at the leading science institutions in the interwar era.  While the idea that 
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science and technology pressed society forward could be useful in gathering popular 

support for research, presenting the objects and results of research as fait accompli in a 

museum setting would only serve to reinforce popular notions of the magic of science 

and thus counteract efforts of showing what scientific research actually entailed.  

In a culture replete with international expositions, department stores, museums, 

and local fairs, CIW and NAS-NRC chose exhibits in accordance with an established 

cultural affinity to displays as an effective method of reaching the public.  While 

museum exhibits of the interwar era may have struggled with giving an accurate 

portrayal of American science, the exhibitions of CIW and NAS-NRC reflected the 

nature and agendas of the institutions organizing them.  The Carnegie Institution of 

Washington organized and hosted public exhibits for the first time in 1909, and the 

event became annual in the 1920s and 1930s.  Similarly, on the occasion of the 

dedication of the new Academy building close to the National Mall, NAS-NRC held 

an inaugural public exhibition.  The building remained open throughout the year, 

hosting permanent and temporary exhibits catering to the varied Washington visitor. 

Both institutions made efforts to distinguish their displays from the industrial 

displays of the worlds’ fairs.  Since the exhibits were produced within the 

organization, the CIW did not need to worry about their displays operating as an 

advertisement.  Although the NAS-NRC did acquire exhibits from industrial sources, 

leaders took pains to ensure the exhibits would not serve as advertisements.  Their 

displays were distinct from museums of the era by showing scientific investigations in 

development as opposed to science in an historic context.  Both also reintroduced the 

human element of science and technology, having a scientist or other capable 
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demonstrator at the exhibits to interact with the public; this contrasted heavily with 

technological museums treating objects stripped of any context. 

These institutions strove, if not quite succeeded, for verisimilitude in exhibits 

on the research happening in the field and in the laboratories, and often were willing to 

invest much in the endeavor.  If museums were mere filters of mass media 

information, as La Follette argues, why did CIW and NAS invest heavily in their 

exhibit campaigns?  Through these exhibitions, both CIW and NAS illustrated their 

commitment to the material culture of contemporary fundamental scientific research 

and to showing the public what that culture entailed.  Furthermore, the exhibitions 

took part in the larger material economies of research in the era, reflecting the 

complex social influences at work.   

On a small scale, CIW pioneered exhibition techniques not seen in science and 

technology museums of the era.  There was no national museum on the subject from 

which to draw ideas, and the Chicago Museum of Science and Industry was not 

established until 1933.  While the National Museum of Natural History was well 

established, what worked in the display of the natural sciences differed dramatically 

from that of the physical sciences, the foci of many of CIW’s investigations.   

Conclusion 

As basic scientific scholarship became increasingly technical and specialized, 

scientists during the interwar era strove to articulate their research to both the public 

and to each other.  As they struggled to create a new visual vocabulary and distinguish 

themselves from the magical connotations corporations presented at expositions, some 

scientists borrowed from commercial techniques and experimented with exhibits as a 

forum for assorted communication.  As such, exhibits at the CIW and the NAS-NRC 
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anticipated Danilov’s third phase of museum development.  In a role previously 

unacknowledged, these establishments created dynamic exhibits on current research in 

basic science. Consequently, both had an impact on the direction science museums 

took toward interactivity and contemporary themes.  

The Carnegie Institution dedicated their new Administration Building in 

Washington in 1909.  To celebrate the event, leaders organized the first institutional 

exhibition to show the progress made during the first ten years of the CIW to the 

public and the trustees.  A closer look will provide an insight into how these 

exhibitions became a productive experiment in innovative display techniques, public 

outreach, and organizational communication. 
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Chapter 3 

ANNUAL EXHIBITIONS AT THE CARNEGIE INSTITUTION 

Weekend exhibitions at the Carnegie Institution began during Robert 

Woodward’s time as president. In the exhibition culture of the era, it seemed a natural 

way to illustrate the current progress of research to the trustees. Woodward observed, 

however, that at the inaugural 1909 exhibition many of the scientists of the 

institution’s disparate departments
50

 met each other for the first time. After this, 

exhibits were utilized as an effective communication tool. By the time John Merriam 

became president in 1920, the exhibits were well established as a key tool in fostering 

interdepartmental collaboration and were also proving to be useful in public outreach. 

The short weekend structure proved ideal for the purposes of fostering 

interdepartmental communication and collaboration because the short duration did not 

disrupt the restrictive material economy in which scientists operated. Furthermore, the 

scale and departmental organization of the CIW made it possible for the exhibits to 

play a role in fostering collaboration in a way exhibits would not be able to at the 

NAS.   
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With a new president in 1939 came new institutional direction. As president, 

Vannevar Bush sought to reign in expenditures and refocus the scientists’ attention on 

research. As a result, the communicative component of the exhibits was eliminated as 

the meetings held in conjunction with the weekend took over that role completely. The 

public outreach component of the exhibitions proved not enough to sustain the 

exhibits, for by 1939 science museums were taking over that responsibility. World 

War II brought a formal end to height of the exhibition period at the CIW. During their 

heyday, however, the exhibits at the CIW were able to reach vastly different audiences 

and were a productive experiment in scientific communication techniques.  This 

chapter will take a close look at three of the exhibitions, one during each president’s 

tenure, to show the complex ways in which the CIW utilized the events to address an 

array of institutional objectives. 

Beginnings under Robert Woodward: For the Trustees 

The Administration Building of the institution opened in Washington, DC in 

1909, and a Publications Office was established to disseminate the institution’s 

findings. In addition to prolific publications detailing the minutiae of research, the 

office produced an annual yearbook to summarize the institutional activities each year 

for the trustees. These yearbooks provide important insights into the initial motivation 

for the exhibitions, and how these motivations changed over time.  

The Board of Trustees made financial decisions and contributed to the funding 

of the Institution. The 1909 Yearbook mentions the difficult national economic 

climate in which the Institution was operating, and President Woodward was acutely 

aware of the need to impress the Board at their annual December meetings. He 

remarked, “ultimate success will depend in the main on concentration of effort and 



 31 

persistence of industry, along with ample financial and patient moral support from the 

Board of Trustees.”
51

 

As part of the effort to make the best impression, members of the Institution's 

Executive Committee decided that an exhibition would be appropriate for the 

upcoming meeting, to be held during the opening of the Administration Building on P 

Street in December, 1909. They invited the heads of each department to organize 

displays of the research each department had conducted along with any consequent 

interesting results. Woodward hoped that through these exhibits, “the Trustees may 

thus become more intimately acquainted with the general features if not with the 

complex details of departmental researches.”
52

 

The dedication of the Administration Building included formal speeches and 

lectures, and afterward the Board and their guests went up to the top floor to view the 

exhibits on Monday December 11, 1909. Each department including publication and 

administration was represented. The yearbook does not detail what the exhibits 

entailed further than noting they included a map of the world that demonstrated where 

research was being conducted and showed the routes of any surveys and explorations 

completed by CIW. The exhibits were then open to the general public in the 

afternoons for a week after the dedication, receiving between 3000 and 4000 visitors. 

While the inaugural exhibition succeeded in showing the trustees current 

institutional research, Woodward observed another unintended, yet welcome, result. 

He remarked in his annual report for 1910 that the event was the first time that the 
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directors of every CIW department had had a chance to become acquainted. In an 

organization comprised of disparate research departments scattered around the United 

States and investigating vastly different sciences, some directors met each other for the 

first time at the Administration Building dedication. This fortuitous outcome and the 

positive effects that Woodward and other noted became a crucial factor in the 

justification of the continuance of exhibitions in the future. The sense of community 

the event fostered and the interdisciplinary projects it encouraged would be prominent 

themes in future exhibits. 

After the inaugural exhibition, Woodward also saw the exhibits’ potential as a 

public outreach tool.  He reported that the exhibition served the purpose of 

counteracting false impressions that may have been circulating around the public 

sphere concerning the mission and work of CIW. According to him, “in proportion as 

the work of the Institution is novel, advanced, or fundamental it will be difficult to 

understand and slow to receive popular appreciation. Some of it, indeed, must be 

expected to meet initially with disapproval because misunderstood.” In Woodward's 

estimation, the exhibition, along with a 32-page companion pamphlet, had done more 

than any previous attempt to give an accurate indication of the Institution's work. 

Furthermore, he found the reception of the exhibits by the public to be “very 

gratifying.”
53

   

Woodward recommended holding exhibitions at the Administration Building 

every three to five years, in order to “counteract false impressions, to keep the 

investigator in touch with his contemporaries in other occupations, and to maintain an 
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intelligent public interest in the work of the Institution.”
54

 In an era of organization 

building in the sciences, the exhibitions were deemed an essential component in 

bolstering CIW as a unified institution with a coherent mission in the eyes of both the 

public and the researchers the Institution employed across the nation.  

While a precedent had been set with the dedication exhibition of 1909, the 

event did not become an institutional priority right away.  The next exhibits were held 

in 1911, but few mentions of them are made in the yearbooks.  President Woodward 

reiterated his view in 1913, however, that exhibits and an annual conference were 

needed to stimulate “a fraternity of interest and a solidarity of purpose” due to the 

relative autonomy and isolation of the departments.
55

 

The Executive Committee decided that the institution should participate, after 

receiving an invitation, in the Panama-Pacific International Exposition, which would 

be held in San Francisco in February 1915.  In the 1914 institution budget 

appropriations, the board allocated $10,000 for such an exhibit and transportation 

considerations.  The displays that went to the exposition were largely featured first in 

another Administration Building exhibition in December 1914.  The exhibits featured 

an outline of the institution’s scope and focused on the international nature of the 

research being conducted at CIW, with the natural and biological sciences being 

particularly well-represented.
56

 A catalog for the December 1914 event provides a 
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detailed outline of what each department’s display consisted.  As this was only the 

third exhibition for the institution, an analysis of the catalog hints at early practices as 

the institution experimented with content and purpose.
57

 

The exhibits in 1914 were left up to each individual department with little to 

no effort to show broader institutional themes.  This suggests that, while the institution 

had committed to hosting these exhibits, the organizers did not yet have a unified 

vision that could be easily diffused to departmental participants.  For example, The 

Mount Wilson Observatory’s (MWO) contribution was extensive, taking up over 

seven pages in the catalog compared to the Geophysical Laboratory’s quarter page.  

MWO’s exhibit included photographs of the laboratories, instrumentation, grounds, 

and instrument shops of the department as well as photographs and transparencies of 

various spectra and observations made by the department in Pasadena.  In contrast, the 

Geophysical Laboratory brought fewer items, but they tended to be larger, including 

plaster of Paris models demonstrating mineral syntheses done by the department.  

Their contribution also included what was possibly that year’s only interactive exhibit, 

described in the catalog as “A Working Exhibit on the Manner of Making Thin-

Sections of Lavas and Rocks for Optical Study, and a Small Projection Apparatus to 

show these Sections on the Screen.”58  Given the proximity of the Geophysical 

Laboratory and the Department of Terrestrial Magnetism (DTM) to the Administration 
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Building compared to the other departments, those departments were in a better 

position to bring in actual equipment from their laboratories rather than photographs. 

Other than the contributions of the Geophysical Laboratory and DTM, the 

displays predominantly consisted of two-dimensional objects, including photographs, 

maps, illustrations, and diagrams.  DTM’s displays had four large objects: a scale 

model of the non-magnetic ship Carnegie used in magnetism expeditions, a 30-inch 

globe marked with metal pins showing the location of department surveys, an ion-

counter, and a combined magnetometer and earth-inductor.
59

  Both instruments were 

either created or heavily modified by DTM, which housed its own instrument shop.60  

Due to their general nature, the ship model and globe would have primarily interested 

the trustees and the public.  DTM investigators used the exhibit further to highlight 

their improvements to instrumentation, which allowed other scientists an opportunity 

to examine the apparatus in person, rather than a schematic diagram in a published 

journal. 

Individual exhibits varied in their attempts to present a unified picture of a 

department.  MWO was the only department to present a departmental objective 

statement and a summary of the exhibit that tied their contribution together in a 

unified manner around the objective.
61

  MWO’s success in presenting a unified 
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portrait may be due to George Hale’s role, as Hale already had experience facilitating 

organization.  In contrast, the Department of Embryology arranged their displays 

around different researches on human embryos, but the displays did not present a 

cohesive story.  For example, one component of the exhibit was labeled, “Some of the 

Stages in the Development of the Human Nervous System.”62 The display included 

models of the brain and nerves of an embryo, for which the department included a 

photo of a stained section to show nerve development at a particular moment, but 

together the components failed to explain the development of the human nervous 

system. 

A look at the Department of Botanical Research’s contribution to the 1914 

exhibition reveals that some participants used the exhibits for purposes similar to those 

of world’s fairs and science museums. The department used the event as a venue to 

present a new classification scheme concerning portions of conducted research, 

following in the tradition of world’s fairs where exhibits leant authority to the 

presenters.
63

  One of their contributions was a “Revised Map of the Vegetation of the 

United States, based on Physiological and Anatomical Characteristics rather than 

Floristic Relationships.”64 That they presented this scheme in an exhibition setting has 
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intriguing parallels with Eilean Hooper-Greenhill’s findings concerning the materiality 

of science museums lending credence to new ordering and classification creations.  

The department was able to borrow both from the rising prestige of the institution and 

the legitimizing atmosphere of a museum-type setting to lend credence to their 

proposed ordering scheme for vegetation.
65

  

Even though the 1914 exhibition lacked focus, Woodward was heartened by 

the public response to CIW’s contribution to the Panama-Pacific Exposition, which 

was based on the 1914 Administration Building exhibits.  He wrote that, while the 

public remained slow to comprehend what contemporary scientific research entailed, 

“there is manifest an active leaven of intelligent desire to promote altruistic 

investigation, to differentiate these essentials from what is adventitious to them, and to 

measure the Institution's right to existence by the more stable standards of capacity to 

contribute permanent additions to the sum of verifiable and hence available 

knowledge."
66

 Presumably, though, World War I suspended further exhibits, as no 

mention of them is made in the institution yearbooks until 1921. 

Although Woodward spoke of the role that the exhibits were playing in 

showing the general public what modern basic research entailed, he did not see public 

outreach to be an institutional priority.  In one institutional report on public relations, 

it is noted that as late as 1913 Woodward and others at the CIW were against 

publishing transcripts of public lectures in print due to the concern that such 
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publications “might confuse ideas with regard to the function of the Institution and 

convey wrong impressions, it not being the purpose of the Institution to popularize 

science.”
67

  This view would shift with the appointment of John Merriam to president 

of the Carnegie Institution in 1920.   

Exhibits under John C. Merriam: A Turn to the Public 

Dr. John C. Merriam, a paleontologist, took over as president of CIW in 1920, 

and during his tenure, he made it an institutional priority to develop a program of 

research interpretation by which CIW could not only share their researchers’ work 

with other researchers, but with a broader public.  Exhibitions became a key element 

in this endeavor, and after 1921the Administration Building exhibits became an annual 

affair.  A permanent committee was formed to be responsible for putting on the event 

each year.  Scientists in every department served on a rotational basis. 

Each year in December, visitors to the Administration Building had the 

opportunity to engage directly with scientists and the apparatus with which they 

worked at the four-day Annual Exhibition. According to CIW’s report on the 1928 

exhibition, the purpose of the event was to highlight the current research of the 

Institution and give “the visitor a balanced, connected impression of its [the 

Institution’s] significance and of the interrelationship of its activities.” Comprised of 

selected exhibits from each of CIW’s various departments and a series of lectures, the 

exhibition played the central role in CIW’s public engagement initiatives, as headed 

by Merriam, and as such the institution put great efforts into ensuring its success. 
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Advertisements were included in Washington area newspapers before the events. 

Afterward, accounts of the exhibitions and transcripts of the lectures were often 

published in scientific and other popular journals, including Science, Scientific 

Monthly, Scribner’s Magazine, and Harper’s Monthly. 

The 1925 exhibition pamphlet indicates a shift in exhibit methods towards 

more objects, instruments, live specimens, and interactive displays.  While the 

displays still featured many maps, diagrams, and photographs, the exhibition had 

become much more three-dimensional.68  As the objects became more complex and 

extravagant, transportation costs increased. 

According to the exhibits committee in 1925, there were four primary types of 

exhibits illustrating some aspect of contemporary basic science research.  First, some 

highlighted the object or materials being studied.  Others underscored the 

methodology of the research, particularly the specialized instrumentation involved. 

Third, some focused on the underlying principle of a research problem and employed 

models or an experimental set-up to do so.  Finally, some scientists centered their 

exhibits on experimental results, utilizing models, graphs, tables, or other appropriate 

materials.
69

   

Another metric separated exhibits by level of audience interaction.  Those 

exhibits which functioned with the press of a button were preferred. The others 

consisted of functioning exhibits that required an attendant to be present or “still life” 
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exhibits, ones that did not operate during the event.  The committee was well aware 

that people preferred not to see static instruments.  They wrote in their 1924 

preparations that, “an isolated piece of apparatus, no matter how ingenious and 

perfect, is not interesting to the average individual, because he does not appreciate its 

function which after all is the important thing.”
70

   

Historian Kenneth Hudson identifies the founding of the Palais de la 

Découverte in Paris in 1937 as the beginning of a new phase in science and technology 

museums, wherein the present is foregrounded through participatory exhibits with 

contemporary themes.  Hudson and fellow historian Victor Danilov identify the 

Chicago Museum of Science and Industry as the first such museum in the United 

States. Before this, technologies and apparatus were mostly exhibited in static displays 

showing a progression of technological history or objects as aesthetic pieces stripped 

of context, such as in the Duetsches Museum in Germany.
71

  The exhibit committee at 

the Carnegie Institution, however, was discussing the utility of interactive 

demonstrations much earlier. By emphasizing current research, CIW’s exhibitions 

addressed a gap in museums of the era to show contemporary scientific practice in 

action.  This was particularly true for the physical sciences, for there was no national 

museum for those subjects as there was for natural history. While the crowded 
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Smithsonian’s Arts and Industries Building displayed scientific and technological 

apparatus, it remained focused on historic themes.
72

 

In the 1925 exhibition, there were no fewer than four demonstrations 

mentioned in the pamphlet.  Merle Tuve of DTM highlighted recent ionospheric 

sounding experiments by “Demonstration by echoes of radio waves from Naval 

Research Laboratory and Bureau of Standards.”  The Nutrition Laboratory featured an 

interactive feature that allowed visitors to measure their energy consumption while 

performing work – in this case ironing clothes—an exhibit that catered particularly to 

female visitors.73  

Furthermore, most exhibits had a demonstrator, often the scientist behind the 

research, present to speak about or operate a particular apparatus throughout the 

weekend.   For example, D. N. Lehmer stayed in the Administration Building library 

and showed visitors how to use a “stencil device for factoring of numbers.”74  These 

efforts paid off according to the committee, as they observed that people tended to 

gather around the exhibits that had demonstrators, especially ones who were able to 

express their work in clear, non-technical language.  The committee even thought that, 

in a few cases, the scientists had been too enthusiastic.  They critiqued, “several of the 
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automatic exhibits were extraordinarily well made, possibly a little too well for the 

purpose.  Some expense could have been spared if they had not been so exquisitely 

finished, and the purpose would have been equally well served.” 
75

 

Merriam’s annual report for 1925 included a section on the exhibits in which 

he emphasized their role in stimulating cooperative research between different 

institutional departments.  He believed such efforts aided in counteracting the negative 

consequences of specialized researched.  He argued, “At this time of highly 

specialized science it is not only extremely important to carry each investigation to the 

uttermost attainable limit, but it is more and more desirable to know the extent to 

which information on a given subject may find its interpretation through organized 

knowledge in other fields.”
76

   

Merriam listed examples of interdisciplinary research that had resulted from 

discussions investigators had at the annual exhibitions.  In one case, the Department of 

Genetics and the Nutrition Laboratory collaborated on a study on metabolic pathways 

and the influence of the thyroid gland in pigeons.  In another instance, Dr. Benedict of 

the Nutrition Laboratory had displayed a new respiration calorimeter used to study 

human energy consumption at the 1925 exhibition.  Subsequently, members of the 

Department of Terrestrial Magnetism were trained to use the device in order to study 

the inhabitants living near the Carnegie observatory in South America for their 

colleagues at the Nutrition Laboratory.
77
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In terms of reaching out to the general public, the Exhibits Committee was 

encouraged by the 1925 exhibition.  Their efforts to make the displays more 

comprehensible to a general audience paid off, as local newspaper reports commented 

enthusiastically about them.  It also helped that the exhibition attracted a more 

sophisticated audience with a “higher order of intelligence” than the previous year 

had.  According to the committee, the scientists demonstrating that year found it 

“gratifying…to be asked intelligent questions and to hear the many expressions of 

appreciation from the visitors of the efforts that are being made to show them what the 

Carnegie Institution is doing and to make the results of its scientific work intelligible 

to them.” 
78

 

The committee observed in their reports that more effort could be made to 

facilitate the comfort of the visitors.  They stressed the need to improve ventilation.  

They calculated that the building exhibits could comfortably accommodate only 100 

visitors per hour and suggested adding evenings to the event to relieve congestion on 

other days.  There were enough female visitors to the events to justify providing a 

larger cloak room, more benches for elderly visitors, and a table in the ladies room 

“equipped with combs, hair pins, etc.”
79

 

CIW celebrated its twenty-fifth anniversary in 1928 through a series of 

retrospectives and lecture at Cold Spring Harbor on Long Island, NY, the site of the 

Department of Genetics housing the Station for Experimental Evolution and the 
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Eugenics Record Office.  New exhibits were organized for the occasion, and again a 

major theme was organizational research collaboration. In his address for the event, 

Merriam praised the exhibits for being “concrete illustrations of the tendency to 

relationship among investigating groups of the Institution.” One display highlighted a 

collaborative project between the Department of Genetics and the Nutrition 

Laboratory, a project which determined the relationship between the thyroid glands 

and the process of metabolism. Another exhibit showed research conducted by the 

Division of Plant Biology in conjunction with the University of California.
 80

  

Merriam also spoke of the uniqueness and educational possibilities of such 

exhibits.  The exhibits gave the visitor a singular opportunity to see basic research 

projects “through the eyes of those who have conducted the investigations.”  He 

praised their clarity of communication: “if the story could always be told as effectively 

as it is developed here, we should have advanced far in bringing research to a point at 

which the statement of its results would be at once an extremely effective form of 

education.”
81

  

Another speaker at the Cold Spring event also acknowledged public outreach 

themes, which showed a continued commitment by CIW representatives to the 

improvement of both internal and external communication in science. Edwin Conklin, 

a zoologist and active promoter of science to the public, spoke of the CIW’s success at 

demonstrating the importance of basic research to the American public.  He 

exaggerated, “There is now universal recognition of the importance of research, not 
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only for the increase of knowledge for its own sake, but also for the preservation and 

promotion of national welfare.”
82

 

In 1930, the board of trustees approved a proposal for an extension of the 

Administration Building of the institution. The extension included a lecture hall and a 

new space for exhibits, as well as conference rooms and offices, showing an 

established commitment to the exhibition scheme. In a 1931 memo, President Merriam 

stated the multitudinous objectives of the exhibitions: developing “to aid in developing 

mutual support among the departments, as also mutual support between the 

departments and the Institution, and between the Institution as a whole and other 

agencies.  It is also important to bring the information regarding the development of 

these results to a wide range of persons in scientific fields and those interested broadly 

in the significance of science.”
83

 The institution obtained sufficient funds to begin 

construction in 1937, and the extension was dedicated in December, 1938. 

For Merriam, the exhibits constituted a significant component in a larger 

program of public outreach throughout the 1920s.  Under his tenure, the CIW’s 

Division of Publication disseminated popular accounts of research being conducted 

that the institution.  For example, accounts of the Department of Terrestrial 

Magnetism’s experiments in the 1920s with high voltage apparatus were printed with 

headlines such as “Shattering the Atom.”
84

 The exhibits, lecture series, and popular 
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printed accounts made up a dynamic public relations effort while Merriam served as 

president of the CIW. 

The Vannevar Bush Years: Refocus on Research 

While President Merriam had placed a high priority on the exhibitions, Dr. 

Vannevar Bush changed course upon his appointment as president of the Carnegie 

Institution beginning in January, 1939.  In Merriam’s final report as president in 1938, 

he had extolled the newly completed lecture hall and reiterated a strong belief in the 

utility of the exhibitions. In contrast, Bush’s first annual report makes no mention at 

all of the exhibition.  Indeed, Bush never mentions exhibitions in his reports 

throughout the next decade.   

In a summary of a meeting held on April 28, 1939 between Bush and the 

exhibits committee, the relative importance of the purposes of the exhibitions had 

clearly shifted.  President Bush brought the trustees back to the foreground, 

emphasizing the importance of the exhibits to facilitating positive relationships with 

the board.  The meeting summary stated, “it is very important to keep the trustees 

enthusiastic and apprised of these activities, and the exhibits certainly help toward this 

goal.”  The general public outreach purposes of the exhibit were restated, too: “It is 

felt that the relationship between the Institution and the public in Washington has been 

improved through the exhibit activities.” Public interests, however, cease to be a 

primary concern in the committee papers.  The organizational effects were also 

recognized, but not to the extent seen in previous years.   

While Bush supported the continuance of exhibits, the tone was distinct from 

his predecessor.  Knowing that the institution was suffering financially, he emphasized 

curtailing the expense that went into creating the exhibits.  “there is…no question of 



 47 

their being expensive in both the use of funds and time.”  Bush also expressed a worry 

that the exhibitions had become too much of a distraction to his researchers.  The 

report stated, “it must be kept in mind that the Institution’s primary duty is research.” 

As a result of these concerns, the committee and Bush decided that the “whole exhibit 

problem, therefore, may be considered to be in a state of trial, or flux.” 
85

   

The committee implemented several changes to accommodate these concerns.  

In an attempt to free up the time of the institution’s established researchers, Bush 

recommended that most demonstrators should be younger members.  In addition, 

Saturday morning and afternoon of the event would be reserved for an 

interdepartmental meeting, and thus the exhibits would be closed to the public until 

the evening.   

Another drastic change included outsourcing the exhibit design and 

construction away from the departments.  R. P. Shaw, director of the New York 

Museum of Science and Industry, agreed to collaborate with the Carnegie Institution 

in “an attempt to make the exhibits more accessible to the public, and, at the same 

time, to relieve some departments of the burden of building exhibits.”
86

  

Milislav Demerec, of the Department of Genetics and chairman of the Exhibits 

Committee for 1939, issued a “Memorandum on Exhibits” summarizing the meeting 

the committee had with President Bush that March.  In it, he detailed the two types of 

exhibits featured at the annual exhibitions, which included ones that only showed the 

most recent developments and results of a current problem and those which gave a 
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more comprehensive overview of a research subject.  The latter type “usually requires 

a great deal of time and labor;” thus, exhibits of this type, if possible, would be the 

ones handed over to the New York Museum of Science and Industry.
87

 

In their original agreement, the museum agreed to supply three or four exhibits 

per year for the annual CIW exhibition, which would then be loaned to the museum 

for three to five years.  CIW would furnish all of the materials “namely static exhibits, 

moving exhibits, photographs, transparencies, dioramas, charts, sketches, drawings, 

specimens, models, instruments, projection slides, motion picture films, etc.” The 

museum would then create appropriate housing and displays with the material.  

Carnegie covered the material expenses and transport of the material to the museum 

and then to Washington, and agreed to share the housing and labor costs with the 

museum.  The museum agreed to pay for transportation of the exhibits from their last 

location to the museum and any subsequent costs after that.  Furthermore, the loan was 

on the understanding that the museum was not responsible for any loss or damage 

while they retained the items.
88

   

The 1939 exhibition reflected the shift in exhibit policy that Dr. Bush 

implemented.  Scientific idea exchange was only referred to in relation to the 

interdepartmental meetings held in conjunction with the exhibits each year.  The 

foreword references the scientist’s part in the exhibits in relation to enhancing the 

visitor experience, “When scientists personally present their results, as is the adopted 
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procedure at these annual exhibits, it is felt that an especially effective means is 

provided for giving visitors an insight into the work of the Institution.”89 

The number of exhibits was reduced to twelve, of which one was completed by 

an individual research associate and four were prepared by either Museum of Science 

and Industry of New York or the Franklin Institute of Philadelphia.  While the exhibits 

remained predominantly concerned with recent research of the institution, each one 

had a clear theme. The titles included “Cosmic Rays,” “Gases in Rocks,” “Leukemia 

in Mice,” “Earliest Known Stages in the Development of Man,” “Combustion of 

Carbohydrates by Man,” “Unsymmetrical Molecules: Their Origin and Significance,” 

Restored Drawings of Maya Buildings,” “The Formation of Diatomaceous Peat 

Deposits,” “The Earth’s Magnetism,” “High-Energy Transmutations of Uranium 

Atoms.”  MWO had a three component exhibit, entitled “Variable Stars in the Milky 

Way,” “The Rotation of the Galaxy,” and “Astronomical Photography.”90 

By the 1940 exhibition, the transformation appeared to be complete.  That 

year, there were six main exhibits.  The Museum of Science and Industry of New York 

produced two of them while the Maryland Academy of Sciences did another.  An 

individual CIW research associate, Frank A. Perret, completed another one on 

volcanoes.
91
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The forward of the exhibit pamphlet that year did not mention a projected role 

to stimulate communication amongst scientists.  Instead, the exhibits were solely 

directed at the public, “Rather, it is for the scientist and the popular interpreter of his 

work to put the material of science into such a form that this barrier of technical 

language is broken down, making it understandable to the layman and stimulating to 

his imagination.” The exhibit titles and descriptions reflect this shift in intended 

audience.  Each one had a clear theme and generic titles directed at a non-specialist 

audience.  These included the following: “The Gene-Unit of Heredity,” “Interpretation 

of Maya Religion,” “The Attainment of Extreme Pressures,” “Supernovae,” 

“Volcanoes,” and “Have Our Continents Migrated?” 
92

 While these titles indicate that 

the exhibits still concerned research completed at CIW, they no longer appeared 

concerned with showing the most current findings in favor instead of presenting a full 

story of a research problem to the public.  

Bush’s annual reports never mention the exhibitions, and departmental reports 

do not mention them either after 1940-1941. The last mention of them is by the 

Department of Terrestrial Magnetism: “The Department's contribution to the annual 

exhibition of scientific work of the Institution was limited to a private demonstration 

of the justifying typewriter by Root and A. M. Schmidt to the Trustees. A small 

exhibit of apparatus was also prepared for the meeting and symposium of the 

American Philosophical Society in commemoration of the life and work of Alexander 
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Dallas Bache, at Philadelphia, February 14 and 15, 1941."
93

  Without their purpose of 

fostering collaboration and communication among the CIW’s scientists, the 

exhibitions lost their distinctiveness. The exhibitions were suspended for World War 

II, and when they eventually returned they had reverted back to being directed at the 

trustees and the staff of the Administration Building, who did not often visit the 

departments across the country.   

Conclusion 

Although Bush’s appointment as CIW’s president began an institutional shift 

away from the identification of exhibits as internal communication tools, the 

outsourcing of the CIW exhibits to external institutions, primarily museums, is 

indicative of the contributions such exhibits made to a shift in museum practice. 

Whereas earlier scientific museums had primarily shown technology in an historical 

context, the interest the Museum of Science and Industry of New York showed in the 

CIW exhibits highlights a turn toward contemporary scientific themes in museum 

displays.  Furthermore, that Bush handed over the exhibits to an external source 

prefigures postwar public science, as more scientists would leave public outreach to 

museums and other sources in order to focus solely on research. 

Along with the Carnegie Institution, another major player in the Washington 

scientific community began exhibits as part of a project to present contemporary basic 

research to the public when no museums were addressing the subject and when 

international expositions had a distinctly commercial slant. Two prominent scientists 

at the Carnegie Institution took their experience with the Administration Building 
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Exhibitions to the National Academy of Sciences. George Hale, a lifelong promoter of 

science to the American public and director of the Mount Wilson Observatory, and 

Fred Wright, a geophysicist at the Geophysical Laboratory, were active participants in 

the annual exhibits at the Administration Building.  Their involvement at the CIW 

informed the decisions the pair would make as leaders in an exhibition scheme at the 

National Academy of Sciences, a scheme that would impact the ways in which other 

institutions approach public engagement with contemporary science. 
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Chapter 4 

EXHIBITS WITHOUT THE MUSEUM: THE NATIONAL ACADEMY OF 

SCIENCES 

The Vision of George Hale 

“I shall never forget my own delight in first seeing some of Henry Draper’s 

original negatives of stellar spectra,” wrote George Hale in his treatise on his plan for 

the future of the National Academy of Sciences.
94

 As Hale became more involved in 

the National Academy in the early twentieth century, he outlined his vision in 

National Academies and the Progress of Research, published in 1915. Hale had two 

main objectives: to create a centralized location from which to organize national and 

international collaborative research and to elevate scientific research in the estimation 

of American culture. In the new NAS, the agency would enjoy the prestige that 

government patronage could provide, as the older academies in Europe possessed, but 

would still be free from government interference in research and activities.
95

 In Hale’s 
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view, exhibits would be a crucial element in realizing both objectives once the NAS 

acquired a building near the National Mall.   

Hale envisioned a grand exhibits scheme for a new NAS building, a scheme he 

believed had the potential to bolster the agency’s prestige in the same way government 

patronage could. He recognized the power of the exhibition culture in which he 

operated, proclaiming that “no method of bringing the true state of affairs to easy 

comprehension, both to men of science and to the public, could equal that of the 

proposed exhibit.”
96

 For Hale, these audiences were complementary, and Hale thought 

that exhibits could be an effective way to reach out to both. 

The exhibits George Hale had in mind included historic and contemporary 

displays. In the endeavor, Hale wanted to employ contemporary museums display 

methods, not the “dry and forbidding exhibition methods of former times.”
97

 

Historians thus far have neglected Hale’s commitment to exhibits in other analyses of 

his motivations and impact on American scientific organization in the early twentieth 

century.
98
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Hoping to create an institution in the tradition of the national scientific 

academies in London, Paris, Berlin, St. Petersburg, and Stockholm, Hale openly 

admired the historic and well known collections he saw at the Royal Society in 

London. Hale planned to have a gallery in a new NAS building for exhibits of historic 

content. Hale used phrases such as “continuous progress” and “continuous chain” to 

describe this exhibit, indicating that technological, or rather scientific, progressivism 

would be the clear theme. Like Draper’s spectra had done for him, Hale presumed that 

the historic exhibits showing a clear progression of American science would “prove an 

inspiration to many a young and enthusiastic aspirant to the pleasures of original 

discovery.”
99

 Furthermore, Hale thought the historic exhibits would demonstrate 

where disparate research programs were converging, thus aiding “in the Academy’s 

work of correlating science.”
100

 The historic exhibit and the collections on which they 

drew would serve another purpose: preserving the history of American science. A 

permanent committee within the NAS was set up in November 1913 to collect historic 

instruments, portraits, and manuscripts.
101

 Hale also suggested that the new building 

have plenty of space for experimental demonstrations as a part of the exhibits agenda 

in the way other national academies had.  
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While the historic collections made up an important component to Hale’s 

exhibit scheme, displays concerning the most recent advances in American science, 

both basic and applied, would dominate the main hall of a new NAS building: 

The public would undoubtedly appreciate an opportunity to see under 

microscopes the most recently discovered bacilli, and to examine 

specimens illustrating the experimental variation of plants or animals, 

photographs showing new astronomical discoveries, experimental 

demonstrations of physical phenomena like the recently found Stark 

effect (the influence of an electric field on radiation), the structure of 

crystals, X-ray spectra and their bearing on the constitution of the atom, 

etc.
102

 

Such an exhibit, Hale believed, would help raise the prestige and institutional 

legitimacy of the NAS in the mind of the American public. Hale hoped that through 

exhibits and publications, the American people would soon recognize the Academy’s 

“true character as the natural center and promoter of the scientific work” in the 

nation.
103

 

Hale also hoped that as the collections of the NAS grew, a large lending 

collection would grow out of them to support academy members. Supplemented by 

basic instrumentation that grant recipients no longer used, the collection would help 

address the scarcity in the material economy of American science. Hale stated, “the 

objection which is sometimes made to the purchase of standard instruments by the 

recipients of grants would thus be removed, as such instruments might prove of great 
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service in a collection for general use.”
104

 European societies had similar practices in 

place already. 

With the coming of World War I, Hale turned his attention to establishing the 

National Research Council within the NAS. After the war, the Carnegie Corporation 

appropriated $5,000,000 for a new building for both agencies near the Lincoln 

Memorial. Hale was actively involved in the planning stages for the building and 

ensured that ample space would be dedicated to exhibits.  

The methodology that Hale and his colleagues, particularly exhibit secretary 

Paul Brockett and talented instrument maker Frank Schloer, would employ to create 

exhibits for the NAS anticipated developments in science and technology museums. 

When the NAS building opened in 1924, the Science Museum in London and the 

Deutsches Museum in Munich were regarded as being at the vanguard of museums in 

science and technology.
105

 Those institutions led the way in implementing working 

models of industrial processes and new technologies into their displays. At both 

institutions and at the Smithsonian’s Arts and Industries Building, however, the 

contemporary technologies were rooted firmly in a larger context which emphasized 

each nation’s technological progress over the course of history, and institutional 

collection policies centered on the conservation of historically significant objects.
106
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Though Hale initially sought to include historic items in the NAS exhibits, later 

decisions would lead to the elimination of technological progressivism from their 

exhibits to focus solely on current science.  

Although never identified as a museum, the NAS would be the first institution 

in the United States to feature exhibits throughout the year that highlighted 

contemporary scientific themes and emphasized interactivity. The combination of 

those elements places the NAS at the forefront of the modern science and technology 

museum movement in the United States, which others argue began with the Chicago 

Museum of Science and Industry in the 1930s.
107

 From 1924 to their premature 

termination with World War II, the NAS exhibitions were an exemplar of modern 

science displays, taking inspiration from and influencing international exposition 

techniques.  

New Building and the Organization of Exhibits 

With building plans underway, George Hale formed the National Academy of 

Sciences and National Research Council Joint Committee on Exhibits in 1923. The 

committee aimed to prepare exhibits for the dedication of the new building in April 

1924, after which the exhibits would remain on view and be changed periodically.   

Before the committee had been formed, exhibition spaces were planned for and 

accommodated in construction plans of the building. The building featured a domed 
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great hall which was flanked by seven galleries, all of which would feature exhibits. 

The hall and galleries accounted for approximately half of the total floor space on the 

first floor. Hale made arrangements for a large coelostat telescope, spectroscope, and 

Foucault pendulum to feature prominently in the great hall. Due to their size and 

weight, these objects had to be accounted for before construction began.
108

 Historian 

Stella Butler has noted, the bulky size of aesthetically lacking modern scientific 

equipment creates new issues for modern science museums. In planning for these 

items, the National Academy was one of the first American institutions to confront 

such issues.  

The Joint Committee appointed an Executive Committee to be responsible for 

the majority of decisions concerning exhibits. Hale served as chairman and as such 

was “left a great deal of latitude in all matters relating to the exhibits,” with Arthur 

Day, Vernon Kellogg, John Merriam, and Charles Walcott also serving on the Joint 

Committee. Hale, Day, Merriam, and Walcott were all associated with the CIW and 

had been involved in that institution’s exhibits program. Paul Brockett, Assistant 

Secretary of National Academy of Sciences in charge of the buildings, was elected 

Executive Secretary, and the committee decided that “all suggestions and other 

matters relating to exhibits be sent automatically to Mr. Brockett.”
109

  Formerly the 

director of the Smithsonian Institution libraries, Brockett proved to be an effective 

manager. As Hale was often in poor health, Fred Wright of the Geophysical 
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Laboratory of the CIW was appointed Vice Chairman of the committee in 1926 to 

conduct affairs if Hale was absent or incapacitated.
110

 Like Hale, Wright brought 

exhibition experience from the CIW, as he had been chairman of that institution’s 

Exhibits Committee in 1924 and 1925.
111

 

Hale and Brockett hired Frank H. Schloer as the exhibit instrument maker, and 

he provided advice on the layout and construction of a machine shop in the building 

for the sole purpose of catering to the exhibits.  Schloer played a prominent role in 

directing the exhibits toward interactivity. When Schloer received an offer from 

another institution in 1925, Hale quickly wrote to Brockett to make every effort to 

keep him.  Hale admired Schloer’s work with the exhibits, writing “it is almost 

impossible to find a good instrument maker who also has the other good qualities of 

Schloer…most instrument makers are cranks and quite incapable of presenting results 

to the public in the way Schloer likes to do… we might search ten years and not find 

nearly so good a man.”
112

 Because Hale considered Schloer to be so vital to the 

exhibits scheme, Hale recommended eliminating an exhibit of growing plants, which 

was using a great deal of electricity, to cover the expense of a salary increase.  
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The initial funding for the exhibits was been set aside from building 

construction costs. To fund their continuation for five years, the committee applied for 

a grant of $75,000 from the Laura Spellman Rockefeller Fund.  After this, only a very 

small budget was allocated for the continuation of exhibits, as it was expected that 

contributing institutions and instrument manufacturers would cover the majority of the 

expenses.  The budget accounted for Mr. Schloer’s salary, limited purchases of new 

instruments, limited committee transportation expenses, and the cost of maintaining 

existing exhibits.  

Although Hale maintained that exhibits were essential to his vision of enabling 

scientific communication and thus needed a eminent place in the new NAS, the 

exhibits program was consistently held back by a tenuous financial position. Suffering 

from ill health and finding it difficult to manage the exhibits while at Mount Wilson, 

Hale expressed a desire to step down as chair of the committee in 1926 but remained 

due to fear his scheme would lose funding. He wrote to Wright that he would step 

aside as chairman “as soon as we can be sure that those who want the money for other 

purposes will not take our appropriation away…It is a great relief to know you are at 

the helm as I have keenly felt my inability to conduct this important phase of our work 

from here.”
113

  

The members of the committee proposed two types of displays. The first would 

be permanent installations used to illustrate fundamental natural concepts.  The 

committee intended the second type to be reserved for rotating displays of research 
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being conducted by scientists in the fields recognized by NAS and the NRC.
 114

 Hale’s 

original idea of exhibits on historic collections and experiments was not incorporated 

into the plan.  The standing committee on accumulating historic items had not 

collected many objects before the building was finished, and the collection never 

became an institutional priority.
115

 Furthermore, the committee on exhibits decided 

that such “museum exhibits of the ordinary type” on the history of science should not 

be a focus for NAS and that it was best to allow museums to address those needs, 

particularly in light of the National Museum of Natural History being so close to the 

NAS building.  Hale thus revised his original plan for exhibits to accommodate for 

funding issues and space limitations, believing the display of recent research results to 

be a higher priority than historic exhibits.
116

 The decision to relegate history in the 

exhibits propelled Hale and the committee toward modern exhibition techniques 

which focused on contemporary themes. 

Instead of displaying historic instruments, the architecture and interior of the 

new building addressed the purposes of connecting the institution with the past. This 

helped to create a sense of institutional legitimacy that a large museum building could 

provide, as historian Sophie Forgan has argued is the case with other scientific 
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institutions.
117

 Artist Lee Lawrie designed imposing eight-paneled bronze entrance 

doors and six large interior bronze panels, all of which depicted episodes in the history 

of science “from Aristotle to Pasteur.”  Soffit arches in the interior “bear the insignia 

of Alexandria, the great Academy of antiquity, and of the three historic National 

Academies of Europe: the Accademia dei Lincei of Rome, the Académie des Sciences 

of Paris, and the Royal Society of London.” These architectural features were 

imposing reminders that the National Academy leaders believed they were taking their 

rightful and earned place in a progressive and linear history.  Finally, the inscription in 

the pendentive dome pointed to the idea that science connected every aspect of 

modern life: “To Science, Pilot of Industry, Conqueror of Disease, Multiplier of the 

Harvest, Explorer of the Universe, Revealer of Nature’s Laws, Eternal Guide to 

Truth.”
118

 Hale and his fellow committee members thought visitors to the building 

would connect the historical narrative on the walls and ceiling with the contemporary 

exhibits and thus come away with an impression of the strength of modern scientific 

research in the United States. 

With history dispensed with in the architecture, the exhibits committee focused 

on creating a coherent presentation. They were careful to strike the word “museum” 

from any description of the exhibits because, to them, museum carried too many 

connotations of a permanent institution that illustrated the cumulative progression of 
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science. Whereas science museums of the era centered on technological 

progressivism, Hale and his fellow committee members sought “latest live material in 

any subject.” This decision anticipated later museum trends toward interactivity.
119

 

Furthermore, the Academy Council preferred to show “fundamental pure science” 

rather than commercial applications.  Like with “museum,” the exhibit committee then 

decided to remove the word “industrial” from discussion.
120

  

When discussing the intended audience for the exhibits, Hale and the 

committee initially shared the grand ambitions expressed in Hale’s National 

Academies and the Progress of Research.  The exhibits should attract: 

All classes of people, including the small boy absorbed in wireless, the 

wide-awake farmer, the Member of Congress, the manufacturer who 

may discover that his processes are out of date, the scientific 

investigator anxious to improve his research instruments and methods 

by borrowing ideas developed in other branches of science, and also the 

casual visitor to Washington.
121

 

With this disparate audience, the committee thought, like Hale had in 1915, that the 

exhibits could be a key component of NAS’s mission to stimulate cooperation and 

organization in all levels of American Science.  According to the committee, the 
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exhibits should “aid in enlisting the cooperation with the Academy and Council of 

government bureaus, university laboratories, industrial research laboratories, the 

scientific agencies of the various states, and all societies and institutions dealing with 

research.”
122

 By reaching out to practitioners of both basic and applied science, the 

committee sought to minimize the artificial dichotomy between them by 

demonstrating basic science’s role in the applied sciences.   

The goal of stimulating cooperation while maintaining public interest 

motivated the committee’s decisions on exhibit design.  Dr. Hale advocated for clear 

displays that limited the number of objects for the sake of clarity.  He based this 

opinion on his “own confused impression of many exhibits I have seen in museums” 

and looked to the Royal Society’s Handbook to the Exhibition of Pure Science, 

completed for the British Empire Exhibition in 1924, for more ideas.
 
 He further 

recommended that the instruments and methods represented in the exhibits be 

applicable in more than one field in order to stimulate innovative and cooperative of 

research.  Concerning this he wrote, “the use of an ultra-microscope…or other device 

hitherto principally employed by men in single branches of science, and rarely seen in 

action by men in other fields, may greatly enhance the suggestive value of exhibits to 

men of science, and also be effective with the public.”
 123

 

Dr. Hale and the committee employed “live exhibits” in their design from the 

beginning.  Live exhibits included instruments that a visitor could operate 
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mechanically or electrically with the press of a button as well displays which ran 

continuously or biological exhibits that were actually alive.  If at times having a self-

operated apparatus was not feasible, Mr. Schloer would be available at stated hours to 

demonstrate it to the public.  Interactive exhibits were still relatively new, and NAS 

committed to these contemporary methods.
124

 The innovative display methods, while 

proving to be more interesting to average visitors, could also serve to reinforce to 

visitors that the NAS, and consequently American scientists, were on the cutting edge 

of their fields. Brockett kept up with the most recent lectures and literature in his 

search for new exhibits; as he wrote to Hale in 1925, “I am checking all the papers 

delivered here during the last week and I hope to make out a list of recent things that 

will suggest what can be shown. I am also covering all periodicals. Our exhibition 

here must be a success.”
125

 

 For the dedication of the new NAS building in April 1924, Hale and Brockett 

coordinated exhibits from institutions around the country.  Mr. Schloer constructed a 

few items, including the coelostrat and Foucault pendulum in the Great Hall and 

various other apparatus, display cases, and tables.  Individual academics contributed 

equipment.  For example, Albert Michelson of the University of Chicago built an 

interferometer, and C.T.R. Wilson of Cambridge sent stereoscopic images of his work 
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on alpha and beta particle tracks. The NAS purchased a couple of objects, including a 

Wilson-Shimizu apparatus from the Cambridge & Paul Scientific Instrument Co. to go 

along with Wilson’s images.  Private institutes participated: the Rockefeller Institute 

leant a beating heart in saline, and the Department of Terrestrial Magnetism at CIW 

provided a magnetograph.  Corporate research labs also sent exhibits; Ernest Nichols 

at General Electric’s Nela Laboratory built a radiometer, and A.T. &T. Co. supplied 

three additional exhibits on telephony.  Finally, instrument dealers and manufacturers 

provided some objects.  For example, Bausch & Lomb Co. and Spencer Lens Co. 

donated microscopes and projection lanterns to be utilized in several of the exhibits.
126

 

Dr. Hale and Mr. Brockett found most institutions to which they reached out to be 

willing supporters of the NAS exhibit plans, and the committee estimated that the 

exhibits cost contributors $50,000 in total.
127

 By seeking exhibits from myriad 

sources, Hale and the committee positioned the NAS to be the face of basic science, 

and consequently its applications in industry, in the United States. 

The opening and dedication accompanied the annual meeting of the National 

Academy in April 1924.  The contributors and visiting scientists found the exhibits 

pleasing as a whole.  Dr. John Fleming, Acting Director of the Department of 

Terrestrial Magnetism at CIW, wrote to Mr. Brockett, “all of us were pleased and 

considered it a privilege to have been called upon to cooperate in the development of 
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the plans for the exhibit.  We heartily congratulate you and your Committee upon the 

very successful accomplishment.”
128

  

The exhibits committee intended for the objects at the dedication exhibit to 

remain in the building for several months after the opening. Several of the newest 

instruments, which were mostly likely the ones of most interest to visiting scientists, 

however, could only be exhibited during the dedication events before being returned to 

their lenders.  A loan from the Department of Terrestrial Magnetism was “dependent 

upon the exigencies of the investigational work of the Department.”
129

 This indicates a 

flaw in the communicative component of Hale’s scheme, for while Hale was 

successful in showing the newest scientific instruments for a short time when 

scientists were expected to visit en masse, the lenders could not afford to display the 

instruments longer. For example, at the meeting Albert Michelson of the University of 

Chicago and Fred Wright of the Geophysical Laboratory of CIW each exhibited their 

version of a “first experimental form of new gravity meter.”
130

  Having these two 

objects side by side encouraged discussion between the exhibitors and visiting 

scientists, which had been Hale’s primary objective for the exhibits from their 

inception. Since both scientists needed their gravity meters to continue their research, 
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however, the objects left the NAS building after the meeting.  In contrast to the 

weekend exhibition structure that CIW employed, the scarcity of the material 

economy of scientists did not afford them the opportunity to lend materials for more 

than a short time.  Geography was also a concern; a Dr. Stebbins
131

 recognized this 

when he commented to Brockett that the collaborative scheme “cannot be done as 

easily in this country, where so many of our scientists are far from Washington, as in 

England where the distance the research men have to travel to reach London is 

comparatively short.”
132

 Due to the pragmatic research needs of contributing 

researchers and geographical limitations, the NAS exhibit structure thus proved 

ineffective at bringing together state-of-the-art apparatus to inspire collaboration 

amongst scientists.
133

  

Though the dedication exhibits were well received, the exercise highlighted 

new challenges for Hale and the committee.  While several aspects of the exhibits 

pleased him, Hale wrote in December 1924, “I was somewhat disappointed with some 

of the exhibits and we could not hope in this way to keep up with research progress – 

                                                 

 

131 “Dr. Stebbins” was likely astronomer and NAS member, Joel Stebbins. 

132 Paul Brockett to George Hale, 5 January 1925. Exhibits (Miscellaneous 

Correspondence), Building and Grounds, CPF NAS-NRC. 

133 “Brief description of the New Building of the National Academy of Sciences and 

National Research Council and the Scientific Exhibits,” 1924. Exhibits Annual 

Reports on 1923-1943, CPF NAS-NRC; Bugos, “Managing Cooperative Research and 

Borderland Science.” Bugos has written about the failure of NRC to inspire 

collaborative research due to the hindering committee structure; Tobey, The American 

Ideology of National Science, 30. Tobey attributes the failure of the NAS to create a 

centralized national science to professional isolation and cultural dichotomy. 



 70 

the essence of the whole plan.”
134

 Hale had hoped that the exhibits would be updated 

at least once or twice a year to account for new research, but the financial constraints 

of the committee left limited options.
135

  Furthermore, the lending collection Hale had 

imagined in 1915 never materialized.   

Hale also ran into problems trying to balance the exhibits around all scientific 

disciplines.  Biology posed a particular challenge, as live exhibits proved difficult to 

maintain for extended periods, and some research proved too dangerous to expose to 

the public. Hale wrote to Joseph S. Ames, chairmen of organizing exhibits of the 

physical sciences and scientist at Johns Hopkins University, “I did my best last spring 

to get more ‘live exhibits’ from the Rockefeller Institute, but yellow fever bacilli were 

too dangerous, living tissues could not be grown according to Barret without a corps 

of attendants, and other obstacles stood in the way.”
136

 Furthermore, Brockett 

expressed concern that some committee members did not fully comprehend what Hale 

was trying to accomplish and thus could not provide useful suggestions for new 

exhibits.
 137

 While the committee continued their attempts to incorporate biological 

                                                 

 

134 George Hale to Joseph Ames, 13 December 1924. Executive Building Committee 

on Exhibits, CPF NAS-NRC. 

135 George Hale to the Executive Committee of the Joint Committee on Exhibits, 3 

November 1923. Executive Building Committee on Exhibits, CPF NAS-NRC. 

136 George Hale to Joseph S. Ames, Johns Hopkins University, 18 October 1924. 

Executive Building Committee on Exhibits, CPF NAS-NRC. 

137 Paul Brockett to George Hale, 5 January 1925. Exhibits (Miscellaneous 

Correspondence), Building and Grounds, CPF NAS-NRC. 



 71 

exhibits, the challenge of keeping specimens alive and of “having it so that the public 

is not afraid of it” did not go away. 
138

 

While the NAS administration determined that the exhibits were worthwhile to 

continue, they directed minimal financial support to the exhibit committee after the 

dedication.  In most years, the allocation covered the costs of Schloer’s salary and 

general maintenance, which lending institutions were expected to cover all other costs.  

At times Brockett expressed frustration when funds were diverted away from exhibits.  

He wrote to Hale in 1926, “With the setting up of individual books for Building and 

Grounds, the amount that I had been saving from the last two years in order to have a 

somewhat substantial sum for exhibits equipment was reverted without my knowing 

it.”
139

Although financial and other challenges meant that the exhibits would not 

always represent the cusp of research, the committee found that the general public 

remained interested. 
140

  Thus, while the goal of stimulating new cooperative research 

fell away, enlightening an attentive nonscientific public on recent research became a 

new institutional focus at the NAS after 1924.  

New Directions 

The interest shown by the many questions asked by the public, and the 

desire of visitors to study the exhibits in detail gives assurance that the 

methods adopted of making it possible for the visitor himself to 
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perform an experiment and to observe the results obtained, are 

accomplishing the object for which this exhibition was established.
141

  

Paul Brockett, 1935 

For the American tourist in Washington in the 1920s, the exhibits at the 

National Academy of Sciences offered something different from what other museums 

in the city offered.  In an era when industrial factory tours enjoyed unprecedented 

popularity and the average visitor did not have access to laboratories,
142

 a visit to the 

NAS exhibits offered a glimpse at the world of science the public heard so much about 

in popular print media.  The exhibits committee recognized this and began to focus 

more and more on their growing nonscientific audience.  Committee reports after 1924 

reflect this shift. 

As with contemporary science institutions, the NAS had to face the challenges 

of portraying technical subject matter to a non-technical audience.  Paul Brockett 

observed in 1924 that general visitors tended to think the exhibits were “way over 

their heads.” At that juncture, he blamed this problem on the labeling, which did “not 

tell how the theories that the exhibits prove are put to use in connection with our daily 

life” and instead, “with their correct scientific terms and names, are perhaps too 
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technical for the average visitor.” He also observed, however, that the exhibits, 

particularly the operational ones, were effective as retaining visitor attention.
143

 

Furthermore, Brockett remained confident that exhibits could be accessible to 

researchers and the general visitor, as he stated, “I have never yet found a human 

being who could not understand any problem when it was properly explained.” 

The exhibits committee struggled to counteract visitors’ assumptions that the 

material they were viewing was incomprehensible without advanced knowledge. 

Brockett wrote, 

When I was downstairs making my rounds this morning, a woman 

came up to me to ask some questions and said, “All of these things are 

so much over my head.” I told her that they were perfectly simple, and 

explained some of them to her. She was then very much surprised to 

find that she could understand them. I find that the public in general is 

inclined to feel the same way this woman did, until the exhibits are 

explained.
144

 

To respond to visitors’ needs, Brockett and Hale worked to incorporate even more 

“live” exhibits and correct labeling, and Mr. Schloer was often there to explain 

exhibits to visitors in person.  These efforts paid off; annual attendance at the exhibits 

from 1928 to 1940 ranged from 32,185 to 82,526 with an annual average of 49,925. 

Brockett wrote optimistically in 1927: “The number of visitors increases every day 

and the interest is exceptional.  Those who come comprehend more and more what we 
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are trying to do.”
145

 While Brockett was pleased with the results, however, the struggle 

to present material clearly without resorting to overly technical language was never 

resolved completely.  In the 1937 Federal Writers’ Project guide to Washington, praise 

of the dynamic exhibits at the NAS was qualified by the statement, “there is little 

attempt to prepare the lay spectator with a theoretical analysis.”
146

 

The focus on education and inspiring the general public about basic science 

dictated the actions of the committee.  Although they could not offer to pay any 

contributors, Hale and Brockett could discriminate in their selection of new exhibits as 

they rarely struggled to find amenable participants.  In 1925, the U. S. Naval Research 

Laboratory appropriated “$3,000 to $4,000” to prepare a sonic depth sounding device 

that could be operated by NAS visitors.
147

 The General Electric Company, a longtime 

contributor, appropriated $2000 to its research laboratory in 1926 to continue to add to 

their NAS exhibits.
148

 While the committee insisted that the exhibits not be 

commercial in nature and rejected multiple offers from various companies, it agreed 
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when Steinway Bros. lent a grand piano to show the incorporation of new research 

into musical instrument construction.
149

 

While Hale and Wright agreed to present exhibits produced by corporations as 

long as they clearly linked applications with basic scientific phenomena, they were 

very careful that the displays did not cross the line to advertisement.  This allowed the 

NAS to maintain institutional legitimacy as the public face of basic and fundamental 

science.  For example, in 1929 Brockett acquired an atmospheric gas set, which 

consisted of eight spectrum tubes filled with elemental gases illustrating the gases that 

make up the atmosphere and could be used for spectroscopic purposes, from the Air 

Reduction Sales Company of New York.  In his request to the company, Brockett 

explained that the NAS was seeking to avoid appearing commercial and thus would 

not allow any advertising in their exhibits, except to mention what company provided 

the apparatus on the exhibit label.  He thought the gas set would fit in with the NAS 

exhibits, for “it is the policy of the Committee on Exhibits of the Academy to show 

only the fundamentals and those things which have to do with recent progress in 

science.”  A representative of the company responded and agreed to the terms, saying 

the company label could easily be removed from the set if the committee so chose.
 150

  

When the set went on display, the visitor could press a button to send a voltage 

through the gases, which would cause them to be illuminated at different wavelengths.  
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In the selection process, Brockett and the committee chose exhibits that were 

either already interactive or that Mr. Schloer could work to make operational.  Their 

efforts were so successful that by 1928 Brockett could report that the Academy’s 

ninety-three exhibits were “all alive and move and do things.”
 151 

When funds were 

available, exhibits could be reworked based on visitor response.  For example, Dr. 

Wright and Mr. Schloer collaborated on a model showing the earth’s rotation to help 

demonstrate the idea behind the Foucault Pendulum in the Great Hall so that “by 

pressing a button and watching the earth turn one may more easily understand the 

problem.”
152

   

Once an institution agreed to lend exhibits to the NAS building, they often paid 

to monitor their condition and to rework them to better suit visitors.  Sperry Gyroscope 

Company contributed a working model to show how their instrument related to the 

movement of the Foucault Pendulum in the Great Hall, and when it broke the 

company sent for the model and overhauled it at the company’s expense.
153

 The 

National Weather Bureau sent a person every day to care for the registering mercury 

barometer while he made rounds to all bureau stations in the city.
 154
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Mr. Schloer, as the representative of the NAS who interacted daily with 

visitors, became a principle actor in shaping the exhibits to accommodate the public. 

In his onsite shop, he built new instruments and new methods of making them 

operational.  He built a new interferometer when the one on loan had to be returned to 

Dr. Michelson in Chicago, and he came up with creative display methods when 

material came that was not suited to standard museum cases.
155

  He also worked to 

simplify exhibits “so that the public can get results more easily and quickly” whenever 

the need arose.
156

  In a significant example, he developed a simple electric switch to be 

incorporated into the exhibits, which would prove so effective that representatives 

from the 1933 Chicago Century of Progress Exposition asked to borrow one so that 

thousands of copies could be produced and implemented into their automatic 

exhibits.
157

   

Although the NAS did not perform systematic visitor surveys, Paul Brockett 

noted in his reports some of the encouraging feedback he or Mr. Schloer received from 

the public.  He wrote in 1928 that the displays had inspired “a youngster who has been 

here Saturday after Saturday has sent his mother down to check up his construction of 

a coelostat.”
158

 In 1929, he boasted that the National Academy building had become 
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“one of the greatest attractions in Washington.”
159

 Schools and colleges increasingly 

sent field trips to the building, and Brockett remarked that “ the overheard remark of 

one of a group of girls leaving the building that ‘I got a kick out of every button I 

pressed,’ shows that the girls are interested as well as the boys.”
160

 

Competition and Imitation: Transforming the Science Museum 

As the exhibits at the National Academy building became more popular, their 

innovative exhibition methods caught on in other places and, ironically, began to cut 

into NAS’s sources.  In 1929, Brockett bemoaned that it was more difficult to acquire 

new material that year, but not because their contributors no longer desired to 

participate.  Instead, Brockett attributed it to new competition for the same resources 

and remarked, “the idea of a live exhibit has grown so fast that it has been almost 

impossible for the man of science to contribute to all, and have time left to do his own 

work.”
 161

 

World’s Fairs became the primary competitor with the institution for 

apparatus. The U.S. Government insisted the various bureaus exhibit their best 

material, which was often already sitting at the NAS.  For example, the National 

Advisory Committee for Aeronautics and the Bureau of Standards pulled their exhibits 
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and sent them to the Philadelphia Sesquicentennial in 1926 and the International 

Exposition at Madrid in 1929. Both agencies promised to return the displays with new 

research incorporated after the close of the expositions, however.  The National 

Advisory Committee for Aeronautics material, which hinted at the material which 

would be incorporated into the National Air and Space Museum decades later, 

included a scale model of a vertical wind tunnel, a model of a Boeing pursuit plane, 

and operational models highlighting tail pressure distribution and air-ship envelopes.
 

162
  Brockett wrote to Hale in 1926 praising the exhibit for showing the fundamentals 

of aeronautics and believed the NAS could take credit for inspiring their approach, 

stating “I think they have taken the idea of live exhibits from here and made it a 

feature of the instruments they have shown.”
163

 The bureau’s exhibits proved so 

popular that they were also taken away from the NAS for the Spanish-American 

Exposition at Seville in 1931, the Chicago Century of Progress Exposition in 1933, 

and the San Diego Exposition in 1935.  Exhibition culture encouraged attendance and 

catalyzed new exhibit methodologies, but also hindered the ability of the NAS to 

continue acquiring new and innovative material. 

Brockett and the committee faced pressure from others at the NAS and NRC to 

cooperate with the organizers of the Chicago World’s Fair in 1933.  Fair leaders had 

turned to the NRC for advice on the presentation of science and to lend institutional 

prestige, by this time well established, and NRC leaders had obliged, believing it to be 
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a great opportunity to advance science in the eyes of the American public.
164

 

Ironically, the exhibits in Washington suffered as a consequence of the NRC’s 

involvement in the fair. In 1931, Major L. R. Lohr, one of the fair organizers, inquired 

about a loan of the NAS material for the duration of the exposition.  Brockett initially 

denied the request because he was concerned that a large loan would force the NAS to 

close the galleries and because the exhibits, which were intended to be viewed by a 

limited amount of people at a time, would be ineffective with large fair crowds.
165

 

Hearing of this, George K. Burgess, Chairman of the Executive Council of the 

NRC,
166

 intervened and agreed to loan the material to Chicago against the wishes of 

Brockett and Wright.  Although Burgess agreed that the small exhibits would not be 

the best fit for the large exposition, he felt that Brockett and Wright did not “fully 

appreciate the intangible but real value that would accrue to us if we displayed a 

certain graciousness in the matter.”
167

 While lending the exhibits allowed for the NAS 

to reach a wider audience and to remain in the good graces of powerful exposition 

leaders, the galleries in Washington were adversely affected as a result.  

In addition to new competition for their exhibits, other institutions began to 

imitate the Academy’s methods.  According to Brockett, the NAS could take credit for 

                                                 

 

164 Rydell, World of Fairs, 92-98. 

165 Paul Brockett to Major L. R. Lohr, 11 June 1931. Loan of Exhibits to Chicago 

World’s Fair 1931, Executive Board Committee on Exhibits, CPF NAS-NRC. 

166 Report of the National Academy of Sciences (Washington: Government Printing 

Office, 1926), 136.  

167 G. K. Burgess to Frank B. Jewett, 23 July 1931. Loan of Exhibits to Chicago 

World’s Fair 1931, Executive Board Committee on Exhibits, CPF NAS-NRC. 



 81 

being the first large-scale experiment in interactive science exhibits that combined 

illustrations of fundamental natural phenomena with accounts of recent scholarships.  

After their techniques reached London, Paris, and Berlin, Brockett states that 

“individuals and commissions from different parts of the world arrived to study our 

methods of display and out exhibits.”
168

  He reported in 1937 that “there are now 

many other places where the public can perform the experiments and produce the 

phenomena of the early masters in research to awaken their interest in scientific 

research.” 
169

 Two such institutions included Chicago’s Museum of Science and 

Industry, which opened in 1933, and New York Museum of Science and Industry, now 

defunct, which opened in 1936.  

Conclusion 

Because the National Academy was not hindered by the traditional 

connotations of “museums,” George Hale, Paul Brockett, Frank Schloer, and the 

Committee on Exhibits were able to experiment with innovative display techniques 

where other institutions did not.  Because Hale and his colleagues approached the 

problem from the point-of-view of scientists and instrument makers and not museums, 

this allowed them to transform the traditional experimental demonstrations that 

scientific societies had done for centuries into operational exhibits that a visitor could 

interact with on his/her own, anticipating later interactive trends at science museums.  
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Although they failed to create exhibits that inspired collaborative science research, 

they provided a channel for individual researchers and other institutions to share their 

work with the public in a meaningful way.  Brockett went as far as to credit Dr. Hale’s 

“live exhibits demonstrating fundamental experiments resulting from scientific 

research” as one of the two most important “innovations in the education of the public 

through the museum idea during the last half century.”
170

 In a role not previously 

recognized, the National Academy of Sciences thus contributed significantly to the 

creation of the modern, interactive science museum. 

While the NAS may have pioneered new methods in museums, their own 

exhibit program was cut short. The NAS and NRC expanded activity during World 

War II and closed the exhibits to create more office space.  Brockett reported in 1942 

that all of the exhibits were returned to the contributing laboratories or had been 

stored.  Mr. Schloer, after nineteen years of exhibition work, joined the Department of 

Terrestrial Magnetism of CIW to work on projects for the National Defense Research 

Committee.
171

  The war effectively ended the exhibits program, as the galleries 

remained offices after the war led to the permanent expansion of the NAS and NRC.  

The NAS has very recently, however, returned to the exhibition idea.  A renovation to 

the building completed in 2012 restored two of the former galleries, which now 

feature new exhibits on contemporary scientific research in the United States. 
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Chapter 5 

CONCLUSION 

It is possible to place the exhibit experiments at the Carnegie Institution and 

the National Academy of Sciences during the interwar era into larger themes in 

twentieth century science.  The first is public engagement.  As promoters of basic 

research tried to organize for its support, they struggled to communicate these changes 

to the public. Although the CIW exhibits were relatively popular, the institution never 

became well-known to the public outside of Washington. The NAS exhibits enjoyed 

modest attendance, but the agency could never compete effectively with and 

distinguish themselves from the magical experiences and technological utopias that 

large corporations promoted at the World’s Fairs. 

Although both institutions largely abandoned their exhibit schemes, some of 

the techniques with which they experimented impacted exhibition practice in 

museums.  Museums such at the New York Museum of Science and Industry were 

established and looked to the CIW and the NAS for exhibit material.  The interactive 

procedures that Frank Schloer helped to develop at the NAS became standard practice 

in museums after their adoption at the Chicago Century of Progress Exposition in 

1933 and subsequently the Chicago Museum of Science and Industry.  Science 

museums today continue to debate best practices in public engagement. 

Another theme with which the exhibits engaged is communication amongst the 

scientific community. As basic research became more specialized and technical 

vocabularies developed, both the CIW and the NAS experimented with the use of 
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exhibits as a communicative forum for scientists. The CIW weekend exhibits that 

brought together a finite institutional community proved to be the more effective of 

the two in this respect.  Geography and limited financial resources worked against this 

effort at the NAS, where the goal of bringing together the nation’s disparate scientists 

in worthwhile discussion through exhibits never came to fruition.  

The best means of effective scientific communication have remained a theme 

in American science throughout the twentieth century.  It may be possible to link the 

role played by exhibits at the CIW with the role poster sessions play in contemporary 

science conferences.  While not linearly connected, both practices address similar 

concerns about communication within the scientific community. In a 1974 article in 

Science, Thomas H. Maugh II wrote about the first poster session to occur at a major 

scientific meeting in the United States. His praise of the session is quite similar to the 

positive qualities Robert Woodward and John Merriam attributed to the CIW exhibits 

in the early twentieth century. Both created informal settings to allow for personal 

interaction between presenter and listener, thus stimulating discussion and 

encouraging future collaboration. Tellingly, Maugh even associated the poster session 

with museum exhibits, writing that “visitors to the sessions can either wander through 

as in a museum or go directly to the papers that interest them.”
172

 Unlike the less-

portable CIW exhibits, however, poster sessions have become standard practice at 

scientific conferences throughout the United States. 
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The exhibits at both institutions are indicative of the struggle of scientific 

statesmen to reach an equilibrium between engaging with the public and engaging 

with fellow scientific practitioners during the interwar era. Some promoters, such as 

George Hale and John Merriam, regarded these audiences as complementary and thus 

sought to produce exhibits that could be effective for both, while others, such as 

Vannevar Bush, considered it best practice to leave public engagement to other 

authorities and allow scientists to focus solely on their research. As basic science 

found a large patron in the federal government during and after World War II, the 

scientific community perhaps no longer considered involvement with the general 

public to be a priority. This left museums to assume the primary role of displaying 

basic science to the public, at which the interactive techniques experimented with by 

the CIW and the NAS became mainstream museum method.   

Today, only a few vestiges remain of the Carnegie Institution annual 

exhibitions from the interwar era. The globe with pins marking the Department of 

Terrestrial Magnetism voyages stands in Administration Building library, the photos 

in the base in need of conservation. The model of the non-magnetic ship, Carnegie, 

sits under glass in the entry hall at the DTM-Geophysical Laboratory campus. While 

still respected in scientific circles, few lay people are familiar with the Carnegie 

Institution and public engagement is no longer an institutional priority.  At the 

National Academy, in a nod to history, a modest exhibit scheme has been reintroduced 

that once again highlights contemporary research themes, but the building receives 

few general visitors. Although the heyday of exhibits may be past, both institutions 

should be recognized for their contributions to the development of modern scientific 
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museum display techniques and their engagement with issues of scientific 

communication.   
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