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Since the dawn of spaceflight, advocates of a
robust space effort have argued that human
activity beyond Earth makes a significant
difference in everyday life. Assertions abound
about the “impact” of spaceflight on society
and its relationship to the larger contours of
human existence.

Fifty years after the Space Age began, it is
time to examine the effects of spaceflight on
society in a historically rigorous way. Has
the Space Age indeed had a significant effect
on society? If so, what are those influences?
What do we mean by an “impact” on society?
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Age? The purpose of this volume is to
examine these and related questions through
scholarly research, making use especially of
the tools of the historian and the broader
social sciences and humanities. Herein a
stellar array of scholars does just that, and
arrives at sometimes surprising conclusions.

Once contemplated, the subjectis broad, rich
and stimulating. Spaceflight has commercial
and economic dimensions, as well as social,
cultural, and ideological ramifications. It
touches on enduring American values of
piloneering, progress, enterprise, and rugged
individualism. Worldwide it encompasses
international cooperation and competition,
and affects foreign policies, national security,
and questions of the global environment.
Viewing Earth from space, and space
from the vicinity of Earth, alters world
views, conceptions of self and others, and
understandings of our place and purpose in
the universe.
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Top: This view of the rising Earth greeted the Apollo 8
astronauts as they came from behind the Moon after the
lunar orbit insertion burn in December, 1968. Although the
photo is commonly viewed as situated here, with Earth
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they rounded the moon with Earth to the left.

Bottom: Many humans thrill to the spectacle and the
promise of spaceflight.
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INTRODUCTION

Fifty years after humanity first broke the gravitational bonds of Earth,
the societal impact of spaceflight is a compelling subject whose time has
come. It was recognized early in the Space Age that spaceflight would affect
society. NASA’s founding document, the National Aeronautics and Space Act
of 1958, specifically charged the new Agency with eight objectives, including
“the establishment of long-range studies of the potential benefits to be gained
from, the opportunities for, and the problems involved in the utilization of
aeronautical and space activities for peaceful and scientific purposes.” Although
the Space Act has been often amended, this provision has never changed, and
still remains one of the main objectives of NASA.! Despite a few early studies,
the mandate to study societal impact went unfulfilled as NASA concentrated on
the many opportunities and technical problems of spaceflight itself.

It is time to take up the challenge once again. Multidecade programs to
explore the planets, build and operate large space telescopes and space stations,
or take humans to the Moon and Mars, require that the public have a vested
interest. The same is true of the space activities now spread around the world.
But whether or not the ambitious space visions of the United States and other
countries are fulfilled, the question of societal impact over the past 50 years
remains urgent and may in fact help fulfill current visions or at least raise the
level of debate.

The subject of the societal impact of spaceflight, however, is not as simple
as it may seem. Questions abound. Has the Space Age in fact had an impact
on society? If so, what are those influences? What do we mean by “impact,”
“society,” and “spaceflight”? And, realizing that society is not monolithic, what
parts of society might have been attected? Conversely, has society had an effect on
spaceflight? To put it another way, in the currently popular mode of counterfactual
history, What would be different had there been no Space Age??

It is with such questions in mind that the NASA History Division and the
National Air and Space Museum’s Division of Space History jointly organized
a conference on the subject in Washington, DC from September 19-21,
2006. Because the scope of the societal impact of spaceflight is enormous,
the planners had their work cut out for them in trying to establish some
thematic coherence rather than merely presenting a hodgepodge of papers.

1. The National Aeronautics and Space Act and its complete legislative history may be found at http://
wiww.hq.nasa.gov/office/pao/History /spaceact-legishistory.pdf. The passage quoted here is on page 6.

2. In the Prologue to his book The Spaceflight Revolution (NASA History Series SP-4308, Washington,
DC,1995),James Hansen (one of the authors in this volume) discusses at some length the importance
and uses of counterfactual “what if” history in the context of spaceflight.
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The themes that emerged, all infused with the underlying questions above,
form the sections contained in this book.

First, it would seem obvious that certain turning points in the history
of spaceflight must have had an impact: Sputnik, the Moon landing, and
the Space Shuttle disasters are etched in memory for better or worse. But
unpacking the nature and extent of that impact is no simple task. Secondly, a
commercial and economic component to spaceflight is undeniable. It ranges
from a far-reaching aerospace industry at one end of the spectrum to the
famous (and sometimes literally legendary) “spinoffs” at the other end; it is
a part of national and international political economy; and it has sometimes
measurable but often elusive effects on daily life and commerce. Economic
impact is closely related to a third area: applications satellites, which are in turn
often inseparable from environmental issues and national security. Imaging the
Earth from space and global space surveillance have played an arguably central
role in the increasingly heated debate over climate change, and changed the
manner in which national security issues are understood and interpreted. Just
how central is a matter that only historical analysis can reveal. In a fourth
domain, that of social impact, space activities have affected science, math,
and engineering education; embodied questions of status, civil rights, and
gender among other social issues; and led to the creation of “space states” such
as California, Florida, and Texas. Finally, spaceflight has affected culture in
multiple ways, ranging from worldviews altered or completely transtormed by
the images of Earth from space and the spectacular views of space from Earth-
orbiting spacecraft, to our place in the universe made possible by studies of
cosmic evolution and the search for extraterrestrial life and the embodiment
of these and other themes in literature and the arts. Several essays in this
volume also address issues of spaceflight, ideology, and culture, in particular
the space movement and its links to ideas of progress and utopia.

These overarching themes in turn raise further questions. What is the
difference between social impact and cultural impact? What is the interplay
between spaceflight and those enduring American values of pioneering,
progress, enterprise, and rugged individualism? How does this interplay
differ from experiences in the Soviet/Russian, European, or Chinese milieu?
How has spaceflight atfected conceptions of self and others, as well as our
understanding of purpose in the universe? In the end, all the themes in this
volume form overlapping domains, and the attentive reader will find a synergy
between the thematic sections in the book.

Although we believe we have captured many of the overarching themes,
gaps undoubtedly remain, and at a lower level there is certainly no claim
to be comprehensive, only an offer of representative exemplars from the
major themes. In the area of commercial impact, for example, aside from
applications satellites only one paper (Jennifer Ross-Nazzal) explicitly
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addresses a commercial spinoft of the space program—the area most people
think of immediately when and if they think at all about spaceflight and
society. History, rather than public affairs, has an important role to play here
in analyzing commercial impacts. An entire volume could be devoted to this
subject alone, and further volumes in the NASA History Series will do so.

The themes of this volume also tie into deeper threads of contemporary
intellectual argument. One has to do with the meaning of culture. More than
50 years ago two anthropologists collapsed 164 distinct definitions of culture
into one: “[CJulture is a product; is historical; includes ideas, pattern, and
values; is selective; is learned; is based upon symbols; and is an abstraction
from behavior and the products of behavior.”® More recently Clifford Geertz
defined culture as “an historically transmitted pattern of meanings embedded
in symbolic forms by means of which men [people] communicate, perpetuate
and develop their knowledge about and attitudes toward life.”* According to
Harvard biologist E. O. Wilson—famed for his work on sociobiology—each
society creates culture and is created by it.” In short, culture and society are
moving targets, evolving with time and in space (perhaps literally in outer
space); not only does Chinese culture differ from Western culture, both were
different 50 years ago than they are now.

Another broadly related intellectual theme is postmodernism, the
construction of our worldview. In the context of this volume one might
well ask about the societal and cultural impact on spaceflight rather than of
spaceflight. Glen Asner points out in his paper that little attention is given
to the possibility of reverse effect in this volume, despite explicit requests
in the call for papers (John Logsdon, with his examination of the impact of
the post-Cold War environment, is one exception). As Asner puts it “The
concept of societal impact is problematic to the extent that it is based on an
assumption that the influence of spaceflight on society is more worthy of
analysis than other conceptualizations of the relationship, such as the influence
of society on spaceflight or the mutual shaping of spaceflight and society.”
He suggests possibilities for examining the history of spaceflight by focusing
on status, race, and gender in the context of work, the local community, and

3. Alfred L. Kroeber and Clyde K. M. Kluckhohn, Culture: A Critical Review of Concepts and Definitions,
Papers of the Peabody Museum, Harvard University, v. 47, no. 12, pp. 643-4, 656 (Cambridge MA:
The Peabody Museum, 1952).

4. Cliftord Geertz, The Interpretation of Cultures (New York: Basic Books, 1973), p. 289. For more on the debate
over the nature and meaning of culture see Adam Kuper, Culture: The Anthropologists’ Account (Harvard
University Press: Cambridge, MA, 1999). For debated difterences between the concepts of culture and
society a good starting point is Nigel Rapport and Joanna Overing, Social and Cultural Anthropology:
The Key Concepts (Routledge: London and New York, 2000), entries on “culture” and “society”.

5. E. O.Wilson, Consilience: The Unity of Knowledge (Knopf: New York, 1998)

6. Glen Asner, this volume.
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education. This means recognizing as viable subjects for historical analysis all
individuals and social groups involved in space endeavors, regardless of their
social standing. Martin Collins makes a similar point in the final paper in this
volume, where he notes that Sputnik, and by extension other events in the
history of spaceflight, was “a manifestation and symbol of deeper structures
of economic and cultural order.”” We would do well to ponder his call for
“clarifying explanatory aims and tools—of placing spaceflight in history.””

Despite the importance of the subject, very few systematic studies of the
societal impact of space exploration have been undertaken over the last 50 years.
One exception that stands out from four decades ago is The Railroad and the
Space Program: An Exploration of Historical Analogy. Funded by NASA through
the American Academy of Arts and Sciences, The Railroad and the Space Program
focused on the uses of historical analogy to illuminate the problem of societal
impact. Confidentin the use of historical analogy as suggestive, but not predictive,
of the future, the authors of the volume elaborated on two technological events
whose beginnings were separated in time by 150 years. The railroad was, they
said, an engine of social revolution that had its greatest impact only 50 years
after the start of the railways in America. As a transportation system, the railway
had to be competitive with canals and turnpikes and, 20 years after the start
of railways in America, more miles of canals were being built than railroads.
It was not at all clear that railroads could be economically feasible. However,
though many technological, economic and managerial hurdles needed to be
overcome, railroads are still with us. In the course of the nineteenth century
they represented human conquest of natural obstacles, with consequences for
humans’ view of nature and our place in it. Moreover, secondary consequences
often turned out to have greater societal impact than the supposed primary
purposes for which they were built.

The space program has had, and still has, it technological challenges, and
the economic benefits may be even longer-term than those of the railroad.
But by conquering the third dimension of space, as aviation did to a very
small extent in the thin skin of Earth’s atmosphere and as the railroad did in
two geographical dimensions, in the long run the space program may have
an impact that exceeds that of the railroad. Although originally suspicious of
parallels with the past, present, and future, the authors in the end saw “the
possibility of moving up onto a level of abstraction where the terrain of the
past is suggestive of the topography of the present and its future projection.”
They cautioned that in taking such an approach, as much empirical detail

7. Martin Collins, this volume.

8. Bruce Mazlish (ed). The Railroad and the Space Program: An Exploration in Historical Analogy.
(Cambridge, MA: MIT Press, 1965).
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should be used as possible and analogies drawn from vague generalities should
be avoided. Four decades later, The Railroad and the Space Program still makes
for relevant reading.

In addition to that early study, there have been sporadic forays. On the
occasion of the 60th anniversary of the British Interplanetary Society, NASA
was heavily involved in a special issue of its journal devoted to “the impact
of space on culture.” There NASA scientists Charles Elachi (now Director
of the Jet Propulsion Laboratory) and W. I. McLaughlin, as well as historian
Sylvia Kraemer, among others, discussed the impact of space endeavors on
space science, politics, the fine arts, and education. In 1994 the Mission from
Planet Earth program in the Office of Space Science at NASA sponsored a
symposium entitled “What is the Value of Space Exploration?” A variety of
speakers ranging from Carl Sagan to Stephen Jay Gould discussed the scientific,
economic, cultural, and educational impact of space exploration.'’

More recently, in 2005 the International Academy of Astronautics
(IAA), which has a commission devoted to space and society, sponsored the
first international conference on space and society in Budapest, Hungary."
The TAA and the European Space Agency (ESA) jointly sponsored a study
published as The Impact of Space Activities upon Society,'* in which well-known
players on the world scene briefly discussed their ideas of societal impact,
ranging from the practical to the inspirational.

In addition to these activities, the authors of more general studies of
spaceflight have on occasion tackled the subject of societal impact. In her
book Rocket Dreams: How the Space Age Shaped Our Vision of a World Beyond,
Marina Benjamin argues that space exploration has shaped our worldviews in
more ways than one. “The impact of seeing the Earth from space focused our
energies on the home planet in unprecedented ways, dramatically affecting
our relationship to the natural world and our appreciation of the greater
community of mankind, and prompting a revolution in our understanding of
the Earth as a living system,” she wrote. Benjamin thinks it no coincidence
that the first Earth Day on 20 April 1970 occurred in the midst of the Apollo
program; or that one of the astronauts developed a new school of spiritualism
while others have also been profoundly aftected spiritually; or that people

9. British Interplanetary Society,“The Impact of Space on Culture,” Journal of the British Interplanetary
Society, 1993; 46(11).

10. NASA. What is the value of space exploration? July 18-19, 1994, NASA History Reference
Collection.

11. IAA, 2005. Meeting agenda at http://www.iaaweb.org/iaa/Publications /budapest2005fp.pdf
12. European Space Agency, The Impact of Space Activities upon Society, ESA BR-237, 2005.
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“should be drawn to an innovative model for the domestic economy sprung
free from the American space program by NASA administrator James Webb.”
Space exploration shapes world views and changes cultures in unexpected
ways; by corollary, so does lack of exploration."”

Others have demonstrated the complex relation of space goals to social,
racial, and political themes (see Kim McQuaid in this volume). One such study
is De Witt Kilgore’s Astrofuturism: Science, Race and Visions of Utopia in Space,
where the author examines the work of Wernher von Braun, Willy Ley, Robert
Heinlein, Arthur C. Clarke, Gentry Lee, Gerard O’Neill, and Ben Bova, among
others, in what he calls the tradition of American astrofuturism."

Finally, we fully recognize that this volume is centered on Western
culture and especially the United States. And although Western space
programs may have had worldwide eftects by their very scope and nature, we
consider this analysis only a beginning and hope it will generate more robust
discussion and comparison with the impact of space programs in other parts
of the world. It also needs to be said that this conference and this volume were
decidedly not designed as commercials for NASA or spaceflight in general.
As scholars, our goal is not propaganda, but to use rigorous scholarly methods
to examine societal impact. Only then can we begin to hope to measure the
real impact of spaceflight.

In closing, we wish to thank our organizing committee, which included
the staft of the NASA History Division (Glen Asner, Nadine Andreassen,
Colin Fries, Stephen Garber, John Hargenrader, and Jane Odom), Roger
Launius and his staff at the Smithsonian National Air and Space Museum
(NASM), Linda Billings, Giny Cheong, John Cloud (National Oceanic and
Atmospheric Administration [NOAA]) and a variety of others from whom
we sought advice. We thank Scott Pace, NASA Associate Administrator
for Program Analysis and Evaluation; Donald Lopez, NASM Deputy
Director; and Ted Maxwell, NASM Associate Director for Collections and
Research, all of whom gave opening remarks at the meeting. Our thanks
also to our session chairs: William Becker (George Washington University),

13. Marina Benjamin, Rocket Dreams: How the Space Age Shaped our Vision of a World Beyond (Free Press:
New York, 2003).

14. De Witt Douglas Kilgore, Astrofuturism: Science, Race and Visions of Utopia in Space (University of
Pennsylvania Press: Philadelphia, 2003).
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Dwayne Day (National Research Council), Cathy Lewis (NASM), Michael
Ciancone (NASA Johnson Space Center), and William Sims Bainbridge
(National Science Foundation). Our thanks to NASA’s Printing and Design
office for seeing this volume through the press. And finally, our thanks
to the Smithsonian Institution’s Hirshhorn Museum, which provided an
appropriately artistic and congenial venue for the meeting.

Steven J. Dick, NASA Chief Historian
Roger D. Launius, National Air and Space Museum

Washington, DC December 2007
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CHAPTER 1

HAs SPACEFLIGHT HAD AN IMPACT ON SOCIETY?
AN INTERPRETATIVE FRAMEWORK

Howard E. McCurdy

As a person who works with political scientists, | must confess that the effort to
assess the societal impact of spaceflight reminds me a bit of the story about the
mayor who reduced crime. You may recall that Rudolph Giuliani, the get-tough-
on-crime U.S. attorney for southern New York State, narrowly defeated incumbent
David Dinkins for the New York City mayoralty post in 1993. At the time, crime
in New York City seemed to be out of control. Giuliani embraced the “broken
window” theory of crime prevention, drawn from a 1982 article by James Q. Wilson
and George L. Kelling and promoted by William J. Bratton, Giuliani’s head of
police. In essence, the theory suggests that tolerance of low-level vandalism (broken
windows) encourages additional petty crime and eventually more serious offenses.
Giuliani and Bratton adopted a “zero-tolerance” policy toward petty crimes such
as graftiti marking, subway turnstile jumping, and “squeegee men” who demanded
payment for cleaning the windshields of automobile drivers stuck in traffic. Upon
implementation of the policy—a turning point in the history of New York City—
crimes rates dropped suddenly and dramatically and continued to fall thereafter.'

The story set oft a frenzy of methodological investigation among social scientists
interested in the societal impact of Rudolph Giuliani’s policy toward crime. From the
scientific point of view, Giuliani had proposed a theory. As good social scientists, analysts
used the tools of statistical analysis and econometrics to compare the explanatory power
of Giuliani’s theory relative to other theories of crime. The findings become elaborate at
this point, but in general were not kind to the idea that Giuliani’s zero-tolerance policy
affected crime. For example, economist Steven D. Levitt with co-author Stephen J.
Dubner suggest that the drop in crime could more easily be explained by demographic
factors such as a decline in the number of angry young males.

1. James Q. Wilson and George L. Kelling, “Broken Windows,” Atlantic Monthly (March 1982), pp. 29-38.

2. Steven D. Leavitt and Stephen J. Dubner, Freakonomics: A Rogue Economist Explores the Hidden Side
of Everything (New York: William Morrow, 2005); see also George L. Kelling and Catherine Coles,
Fixing Broken Windows: Restoring Order and Reducing Crime in Our Communities (New York: Martin
Kessler, 1996).
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I was reminded of the Giuliani story while scanning back issues of NASA’s
Spinoff publication. For the past 30 years, NASA’s Commercial Technology Program
has produced a book-sized publication that annually lists 40 to 50 space technologies
adopted by the commercial sector. The effects imputed to the Apollo flights to the
moon alone are impressive. According to the publication, Project Apollo contributed to
the development of computed axial tomography (CAT) scan machines, kidney dialysis,
cordless power tools, athletic shoe designs, freeze-dried foods, and the cool suits worn
by National Association for Stock Car Auto Racing (NASCAR) race drivers. In total,
NASA officials have identified 1,400 space technologies that have “benefited U.S.
industry, improved the quality of life and created jobs for Americans.” I must admit that
I approach such claims of societal impact with the same degree of skepticism that social
scientists direct at Giuliani’s theory of crime prevention. Perhaps the NASA Space Flight
Program gave us freeze-dried foods and other such benefits; perhaps it did not. Without
extensive investigation of a scientific sort, it is difficult to tell.?

In some ways, claims of societal impact tell us more about ourselves than they
do about the societal changes we think we observe. Giuliani’s theory, embraced
by the few Republicans remaining in a hugely Democratic city, might say more
about the social preference of upper-middle-class Americans for neatness and order
than the prevention of crime. Giuliani’s zero-tolerance policy may or may not
have affected a drop in crime, but it did make New York City a friendlier place
for middle- and upper-middle-class families. In a similar way, images of the space
program reveal much about the fabric of American society. The images tell us a
great deal about who we think we are and where we believe we might like to go.

In preparing Space and the American Imagination, I concentrated on the latter.*
I tried to place visions about space travel, which are plentiful, into the broader context
of the social movements upon which they draw. Thus, efforts to view space as the “final
frontier” could be viewed as an attempt to revitalize the values thought to flow from the
experience of westward migration in North America.The fact that so many advocates of
spaceflight emphasize the frontier analogy says something about the impact they would
like to have upon American society. The next step, obviously, requires an examination of
the impact that the experience actually produces relative to the expectations proftered.

Both subjects—the study of impacts and the examination of expectations—
present methodological challenges. In this chapter, I will comment upon those
challenges and the manner in which they affect our eftfort to understand the
societal impact of spaceflight. The chapter deals with the methodological challenges
presented by efforts to understand the material consequences of spaceflight, its
cultural eftects, and its unanticipated consequences.

3. NASA Scientific and Technical Information (STI), “Apollo’s Contributions to America,” 21
October 2005, http:/ /wwiw.sti.nasa.gov/tto /apollo.htm (accessed 27 August 2006).

4.Howard E. McCurdy, Space and the American Imagination (Washington: Smithsonian Institution Press,
1997).
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AN INTERPRETATIVE FRAMEWORK

ASSESSING IMPACTS

Among the 1,400 spinofts ascribed to the U.S. civil space program, one of the
most interesting involves the relationship between spaceflight and the computing
industry. The relationship illustrates the difficulties of assessing impact. NASA
scientists and engineers installed integrated circuits (ICs) in their lunar and planetary
spacecraft prior to the widespread use of these devices. The people designing the
Apollo flight computer, for example, incorporated ICs—an achievement driven
by their realization that clunky, universal automatic computer (UNIVAC)-type
computing machines would be too large for a spacecraft with severe mass constraints.
The consequent utilization of ICs for a wide range of Earthly applications has been
called “one of the most significant occurrences in the history of mankind.”® It is
tempting to see a relationship between spaceflight and the IC/personal computer
(PC) revolution, and one can find occasional references to PCs as a spinoft of the
space program, along with Teflon® and Velcro® straps.®

As might be anticipated, the actual relationship between spaceflight and
computing is more complex. No simple cause-and-eftect relationship can be shown.
As the author of one NASA History Office publication concludes:

Since NASA is well known as an extensive user of computers—
mainly because spaceflight would not be possible without them—
there is a common sense that at least part of the reason for the rapid
growth and innovation in the computer industry is that NASA
has served as a main driver due to its requirements. Actually, the
situation is not so straightforward. In most cases, because of the
need for reliability and safety, NASA deliberately sought to use
proven equipment and techniques . . . [G]eneralizations cannot
be made, other than that there was no conscious attempt on the
part of NASA in its flight programs to improve the technology
of computing.’
Social scientists view statements about impacts arising from historical events with
a great deal of suspicion. Methodologically, such statements take the form of interrupted
time-series analysis. This is one of the weakest forms of policy analysis and one that
social scientists often urge investigators to avoid. When done in a retrospective fashion,
the technique can be quite misleading. Knowing that a change in society followed a

5. Wikipedia, “Integrated Circuits,” http://en.wikipedia.org/wiki/Integrated_circuit, 25 August 2006
(accessed 27 August 2006).
6. See John Savard, “Microcomputers as a Space Spinoft;” http:/ /wunw.gatago.com/sci/space/policy/21491345.

html, 27 June 2006; and Eleanor A. O’Rangers, “NASA Spin-offs: Bringing Space Down to Earth,” http://
www.space.com/adastra/adastra_spinoffs_050127.html, 26 January 2005 (both accessed 27 August 2006).

7.James E. Tomayko, Computers in Spaceflight: The NASA Experience, NASA History Office, Contractor
Report 182505, March 1988, p. 2.
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turning point in no way verifies that the event caused the change. The change could be
due to other factors or it could have occurred in the absence of the intervening event.
Absent statistical controls or experimental methods, it is quite impossible to know:.

Policy analysts utilize a number of techniques that compensate for the limitations
of interrupted time-series analysis. They engage in comparative studies; insist that
statements about cause and effect be grounded in theory; and require analysts to
derive predictions from the hypotheses proposed.

Comparative analysis helps to remove many of the shortcomings associated with
the study of societal impacts. Conclusions drawn from a single set of events in a single
society are the equivalent of hypotheses tested using a sample of one. Such tests have
a wide margin of error. The incorporation of information from other settings can
broaden the analysis and enhance its reliability. What may appear to be anomalies
in one setting may seem common when viewed comparatively. The unexpected
difficulties of producing a large, cheap, reliable space shuttle in the United States were
repeated with the Soviet Buran spacecraft, which turned out to be so expensive that
Soviet officials abandoned the program. Conversely, what appears to be common
may turn out to be unique. One of the universal benefits of human spaceflight,
for example, is thought to be national prestige. This has both external (impressing
other nations) and internal (building national confidence) dimensions.® Assessing
whether such activity actually produces such eftects can be enhanced by examining
the process in many nations, including the reactions of those that do not engage in
human space travel. What seems to be generally believed (that spaceflight confers
prestige) can be tested for its effects. Comparative work of this sort is underway by
Asif Siddiqi, James T. Andrews, James Hansen, and Margaret Weitekamp, and much
of it appears in this publication.

Grounding statements in theory and making predictions based on those
theories also helps. The history of spaceflight suffers from no lack of predictions;
notoriety often flows to those persons whose predictions turn out to be true. One
of the most notable is Arthur C. Clarke’s anticipation of communication satellites,
famously presented in a 1945 edition of Wireless World. In that publication, Clarke
pointed out that a communication station placed in geostationary orbit “could act as
arepeater to relay transmissions between any two points on the hemisphere beneath”
and that three such stations would provide “complete coverage of the globe.” Clarke
did not actually predict the use of such stations—*“[S]uch an undertaking may seem

8.See John M. Logsdon, The Decision to Go to the Moon: Project Apollo and the National Interest (Chicago:
University of Chicago Press, 1976) and Roger D. Launius, “Compelling Rationales for Spaceflight:
History and the Search for Relevance,” in Critical Issues in the History of Spaceflight, Steven J. Dick
and Roger D. Launius, ed. (Washington, DC: NASA SP-2006-4702, 2006), pp. 37-70.
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fantastic,” he said—but, rather, pointed out its feasibility and advantages relative to
ground-based transmitters. Nonetheless, the article is generally credited as having
anticipated the use of communication satellites and is often presented as part of
narratives assessing the impact of such.’

Regrettably, such statements are not very helpful in assessing societal impact—
even when the statements are true. A correct prediction offered in the absence
of a supporting theory is as unreliable as an ex post facto statement about cause
and effect. Such a prediction is subject to a number of methodological pitfalls,
the most striking being what 1s known as the “Jeane Dixon effect.” Dixon was a
psychic who famously predicted the election and assassination of President John E
Kennedy. John Allen Paulos, a Temple University professor and commentator on the
general public’s misunderstanding of mathematic principles, noted how the science
of probabilities ensures that someone like Dixon will make a fair number of correct
predictions if that person makes a sufficiently large number of forecasts. Adding to
the accumulated tally of her errors, Dixon predicted that World War III would begin
in 1958; that labor leader Walter Reuther would run for president in 1964; and
that the Soviet Union would win the race to the Moon." The Dixon effect refers
to the tendency of observers viewing events with the advantage of hindsight to
overlook false forecasts while applauding the ones that did come true.

By grounding a prediction in theory, the suggestion of cause and eftect can be
assessed twice. The effect can be checked on the basis of whether or not it occurred
and the theory can be checked for its underlying logic. A correct prediction, such as
those that Dixon did make, cannot be judged to reveal an effect if the underlying
theory 1s flawed. Dixon derived her predictions from the practice of astrology, a
clearly misdirected theory. Clarke offered his speculations regarding communication
satellites without regard to any theory at all. Like numerous other pieces anticipating
some development in spaceflight, Clarke’s article speculates neither on the likelihood
that his proposal might be adopted nor on the possible impact of worldwide
communication. He merely comments on the technical feasibility of orbiting
communication stations and predicts that the coverage they would provide would
be cost-effective relative to the ground-based systems the stations would replace. It
should be noted, in this respect, that Clarke also predicted that his communication
platforms would take the form of space stations with people on-board and that their
development would be expedited by the use of nuclear-powered rockets by 1965."

9.Arthur C. Clarke, “Extra Terrestrial R elays: Can Rocket Stations Give World Wide Radio Coverage?”
Wireless World (October 1945), p. 306. See also Irving Fang, A History of Mass Communication: Six
Information Revolutions (Boston: Focal Press, 1997), p. 210, and Donald H. Martin, Communication
Satellites, 4th ed. (E1 Segundo, CA: Aerospace Press, 2000).

10. John Allen Paulos, Beyond Numeracy: Ruminations of a Numbers Man (New York: Alfred A. Knopf,
1991), p. 40.

11. Clarke, “Extra Terrestrial Relays,” pp. 306, 308.
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A sound assessment of societal impact is enhanced to the degree that the
analysis is rooted in sound theory, derives testable predictions from the theory, and
utilizes more than one case as a basis for testing the statements proftered. Such
standards are hard to apply to the material effects of spaceflight, such as commercial
products or applications in the realm of national defense. Assessing cultural impacts
is even more challenging.

CuUrTURAL EFFECTS

Events in spaceflight have social, cultural, and ideological effects. In many ways,
these are more interesting than the material spinoffs from the space program, since
they involve both imagination and effect. In an odd sort of way, the eftects of
spaceflight influence their causes. Put more simply, what people imagine might
happen in space serves as a basis for making it occur. The anticipation of cultural
impacts thus provides the motivation to undertake the activities necessary to produce
the change. Many chapters in this book are concerned with the social, cultural, and
ideological effects of events in space.

The cultural effects of spaceflight (a term meant to also include social and
ideological eftects) bounce between the relativism inherent in postmodern analysis
and the reality of space physics. Postmodern analysis postulates the notion that
people ultimately determine the types of worlds in which they live through the
thoughts they have; physics presents principles that are hard to violate. One is
relative, the other deterministic.

By imagining space or, more specifically, anticipating the events that will occur
there, people may shape their future. The direction of that shaping can be conservative
or radical. I would like to suggest that the dominant forms of spaceflight anticipation,
especially in the United States, are conservative. In America, expectations about space
have been offered as a means of reinforcing the dominant values in society, including
many that existed before space travel began. This may help to explain why modern
conservatives are more supportive of space exploration than are American liberals.

Expectations regarding the cultural effects of spaceflight are often expressed
metaphorically. Metaphors are figures of speech that contain an implied comparison,
easing the challenge of explaining strange and often unfathomable phenomena to
an often inattentive public. The comparison of spaceflight to terrestrial expeditions
of discovery, for example, casts the complexity of interplanetary travel in terms
the general public can more readily understand. In the United States, spaceflight
has been described using metaphors that characterize the most salient features
of American life. The metaphors are many. The exploration of space, we are told,
will be like frontier life—resurrecting the experience of westward migration in
an extraterrestrial realm. The exploration of space will provide sources of business
opportunity in the same way that industrial and postindustrial developments gave
the United States the most prosperous economy in the history of the world. Space
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will be the new military “high ground,” similar to the Roman roadways and the
aviation hardware that conferred national power upon the nations that pursued
the supporting technologies. Spaceflight—or at least the investigative part of it—
will help to maintain the scientific revolution that made empiricism the primary
means for studying natural phenomena. Spaceflight will continue to serve as a
demonstration of national prowess, in the same manner that expositions and world
fairs have provided national demonstrations of technology. Spaceflight will allow
a “revenge of the nerds,” elevating the status of people who did not have much
social standing during their adolescent years. These metaphors confer expectations
regarding the impact of spaceflight, especially in America.

Although the use of metaphors eases the task of explaining prospective impacts
of spaceflight, it also gives those expectations a distinctly conservative flavor. If
spaceflight continues over many centuries, it might produce transformations as radical
as those that the Renaissance imposed on the medieval world. Spaceflight might
lead to fundamental alterations in the human species, or to scary new discoveries
that result in a total reorganization of society. It might be like nothing we have
ever experienced before. Science fiction writers such as H. G. Wells, Isaac Asimov,
and Arthur C. Clarke have explored some of these possibilities.'? The dominant
metaphors (at least those presented in the United States) do not anticipate radical
change. Instead, the American vision of spaceflight promises to conserve the values
associated with the continental frontier, our business civilization, the scientific
revolution, national security, overall progress based on technology, and the tendency
to elevate scientists, engineers, and other experts to positions of power in society.
Collectively, these are distinctly American values.

The rhetoric of spaceflight demonstrates the presence of these expectations, at
least in the United States. America is thought to be a frontier nation, with many of
its characteristics shaped by the presence of open land and the absence of established
institutions such as those found in feudal Europe. The innovative spirit, the preference for
democracy, and the absence of social barriers that would otherwise impede cooperation
and perpetuate inequality are all thought to flow from the American frontier. At least,
that is how it has appeared to many of the people whose European ancestors arrived
in America after 1600." Space travel is commonly presented as a means of extending

12. See the concepts of evolutionary biology in H. G. Wells, The Time Machine and War of the Worlds,
Frank D. McConnell, ed. (New York: Oxford University Press, 1977); global transformation in
Arthur C. Clarke, Childhood’s End (New York: Harcourt Brace & World, 1953); and psychohistory
in Isaac Asimov, Foundation (New York: Gnome Press, 1951). For an analogous view, also see Ray
Kurzweil, The Singularity Is Near: When Humans Tianscend Biology (New York:Viking, 2005).

13. Frederick Jackson Turner, “The Significance of the Frontier in American History,” in John M.
Farager, Rereading Frederick Jackson Tirner (New York: Henry Holt, 1994).
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these traditions. “Without a frontier from which to breathe new life,” Robert Zubrin
argues, “‘the spirit that gave rise to the progressive humanistic culture that America has
represented for the past two centuries is fading” Zubrin advocates the settlement of
Mars as a means of perpetuating the values associated with the American frontier.*
According to political scientist Dwight Waldo, America is a distinctly business-
oriented civilization. This is a central feature of American life. Wealth and power
flow from the strength of business enterprise and the corporations around which the
economy is structured. Not surprisingly, Americans advocate corporate methods as
the best means for organizing the global economy and the government bureaucracies
that regulate it. Americans also anticipate the extension of business activities into
space. In 2001, journalist Lou Dobbs announced that space will provide the next
great business frontier; it will create “entirely new forms of technology, new forms of
manufacturing, new forms of recreation, and even new materials,” he said. According
to this prophesy, space commerce will provide business opportunities as large as
those emerging from the Internet revolution, and will cease to be the province of
government agencies interested primarily in science and exploration. In this sense,
spaceflight serves to extend the values associated with corporate capitalism.'
America’s status as a world superpower is largely based on a military apparatus
that relies upon technology to project force and reduce risk. In this context, the
cosmos is consistently represented as the new military “high ground.” Senate Majority
Leader and later President Lyndon B. Johnson embraced this point of view when he
helped launch America’s entry into space by declaring that “control of space means
control of the world.” Advocates of both robotic and human spaceflight continue to
use national security arguments as a justification for U.S. supremacy in this realm.'®
Americans are quintessential progressives, generally accepting the Promethean
notion that progress as a whole is good for humankind and that such progress
typically occurs through advances in science and technology. Historically, not
all cultures have embraced the doctrine of progress through technology. Some
groups elevate the attainment of spirituality through religious faith and salvation, a
perspective that exhibits mosques and cathedrals rather than rocket ships as symbols
of perfection. In the eighteenth century, the doctrines of natural rights and reason
formed the basis for the concept of human perfection. Space travel and its various

14. Robert Zubrin, The Case for Mars:The Plan to Settle the Red Planet and Why We Must (New York: Free
Press, 1996), p. 297. See also National Commission on Space (Thomas O. Paine, chair), Pioneering the
Space Frontier (New York: Bantam Books, 1986).

15. Dwight Waldo, The Administrative State: A Study of the Political Theory of American Public Administration
(New York: Ronald Press, 1948), p. 5; Lou Dobbs with H. P. Newquist, Space: The Next Business
Frontier (New York: Pocket Books, 2001), p. 2.

16. Statement of Democratic Leader Lyndon B. Johnson to the Meeting of the Democratic Conference
on 7 January 1958, Statements of LBJ Collection, Box 23, Lyndon Baines Johnson Library, Austin,
Texas; see also Office of Science and Technology Policy, Executive Office of the President, The
White House, “U.S. National Space Policy,” 31 August 2006.
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spinofts emphasize a view of progress rooted in the Age of Enlightenment and the
scientific revolution that accompanied it. These are cultural choices, unattached to
any absolute requirement that human civilizations advance in one particular way.

The cultural manifestations of spaceflight also help to answer the classic social
question: Who should rule? Throughout history, this question has been answered in
different ways. In some societies, priests rule; in others, hereditary monarchs. Plato
favored Guardians, who ruled on the basis of their innate understanding of the Good.
The doctrine of technological progress favors rule by experts, in which scientists,
engineers, and other experts employ objective methods to discover the “one best
way”’ of organizing social affairs, typically accompanied by an emphasis on the need
for efficiency in a machine-based civilization. The concept that experts should build
and operate the machinery of a technological society seems intuitively obvious, but
it is not a choice that has been pursued by all civilizations at all times."”

Two concepts help frame the use of metaphors as a means of explaining
both past and anticipated impacts of spaceflight. One is the doctrine of American
exceptionalism; the other is the vocabulary of postmodern analysis. The doctrine of
American exceptionalism, rooted in works such as those by Alexis de Tocqueville,
Frederick Jackson Turner, Louis Hartz, and Aaron Wildavsky, traces the power of the
American experience to relatively unique material and social conditions. These include
the absence of feudal institutions and the existence of an open frontier—conditions
thought to encourage equality, cooperation, creativity, democracy, and a liberal tradition
as the term is used in its classical, Lockean sense.'® Spaceflight, in this regard, is presumed
to provide an analogous force, encouraging the perpetuation of traditions thought to
have made America unique. Without such a continuing force, advocates of the doctrine
suggest, America will become more like the rest of the world. The doctrine of American
exceptionalism is speculative and controversial, but serves as a larger framework through
which the presumed impact of spaceflight can be examined.

Postmodern analysis provides a number of concepts useful for examining the
manner in which imagination shapes future events. Proponents of this perspective
emphasize the roles that the broadcast media and similar technologies play in
decentralizing power and framing ideas within the public at large. Under these
conditions, ideas are thought to take shape in the minds of the beholders and lack an

17. See Sylvia D. Fries, NASA Engineers and the Age of Apollo (Washington: NASA SP-4104, 1992);
Homer H. Hickam, Rocket Boys: A Memoir (New York: Delacorte Press, 1998); Jeff Kanew, Revenge
of the Nerds [film] (20th Century Fox, 1984), and Waldo, The Administrative State.

18. Alexis de Tocqueville, Democracy in America (New York: Vintage Books, 1954); Turner, “The
Significance of the Frontier in American History”’; Louis Hartz, The Liberal Tradition in America: An
Interpretation of American Political Thought Since the Revolution (New York: Harcourt, Brace & World,
1955); Aaron Wildavsky, The Rise of Radical Egalitarianism (Washington: American University Press,
1991). See also Seymour Martin Lipset, American Exceptionalism: A Double-Edged Sword (New York:
‘W.W. Norton, 1996).
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objective reality. This is not a totally new concept and may be associated with periods
other than the postmodern one. In separate works, Joseph Corn and Roderick Nash
demonstrate the manner in which mental images have shaped the development of
aviation and the American environmental conservation movement. Nash, in particular,
shows how modern conservation required for its birth and sustenance a reformulation
of the popular conception of wilderness. By reframing “wilderness” from a condition
of savage peril to a citadel of spiritual renewal, writers and artists made new government
policies possible. A similar process guided the history of aviation. People imagined
effects from aviation that far exceeded the material benefits of this new technology
and which, in turn, helped to elicit government support.'”

Expectations regarding spaceflight are expressed through a number of forms
familiar to people engaged in postmodern analysis. One is hyperreality, or the
reappropriation of familiar cultural symbols through the mass media. Thus, Gene
Roddenberry presented the original Star Trek television series not so much as a
work of science fiction but as a reinterpretation of the Hollywood Western in an
extraterrestrial setting. As his director’s notes reveal, this was a deliberate decision.
The Hollywood Western was a proven product; resetting it in space helped to ensure
an audience for what might have otherwise been a quickly forgotten series.

The concept of simulacrum also guides postmodern analysis. This concept
characterizes the process of making imperfect copies of original forms, as a paint-
by-numbers kit might reproduce a work of art by Vincent Van Gogh. Visions of
spaceflight abound with simulacrum, from winged spaceships that resemble jet
fighters to robots that often resemble human beings.

Postmodern analysis provides a framework through which visions of
spaceflight may be examined in a context that is larger than the subject itself.
The postmodern concept of cultural relativism rejects the traditional notion that
societies progress in predictable ways, as from agrarian to industrial, in favor of the
more existential belief that people become what they choose to be. This directly
contradicts the dominant interpretation in which spaceflight is seen as moving
along a forward line of progress that nature provides.”” The postmodern framework
accepts aspirations for space travel as social creations that vary according to the
predispositions of the beings that create them.These contrasting points of view add
conceptual depth to what might otherwise remain a relatively narrow assessment
of impacts in a single field.

19. Joseph J. Corn, The Winged Gospel: America’s Romance with Aviation, 1900—-1950 (New York: Oxford
University Press, 1983); Roderick E Nash, Wilderness and the American Mind, 4th ed. (New Haven:
Yale University Press, 2001).

20. See Arthur C. Clarke, 2001: A Space Odyssey (New York: New American Library, 1968).
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Implemented visions of spaceflight eventually confront physical conditions; the
laws of physics provide the ultimate methodological check on anticipated eftects.
Some of the more interesting checks occur in the social realm. Take, for example,
the widespread belief that space represents some sort of “final frontier.” This line
of reasoning draws heavily on the American mythology of frontier life. Yet many
other societies have confronted physical frontiers — and not always with the same
results. An obscure but interesting article in the Journal of the British Interplanetary
Society, using a comparative perspective, suggests that the conditions present in
extraterrestrial colonies may lead to social and political eftects quite different than
those remembered from the American frontier. In America, frontiers are thought to
have promoted equality, cooperation, and rural independence. Conditions in space,
however, may lead to the creation of societies that are autocratic, corporate, and
feudal in nature. This is certainly the history of civilizations, such as ancient Egypt,
that employed hydraulic technologies to open barren lands. In this respect, any
extraterrestrial colonies that actually arise may less resemble the mythical conditions
thought to exist on the American frontier than the Egyptian-like civilization
presented in Roland Emmerich’s classic science fiction film Stargate.!

In presenting the ultimate justification for spaceflight, advocates such as Carl
Sagan and Robert Goddard argued that it would be necessary for the survival of
humankind. Carl Sagan insisted that no technological civilization could expect to
live long without moving onto other planets, whereas Robert Goddard observed
that humans would eventually need to disperse Earthly life forms before the Sun
grew cold. Asked to address the British Interplanetary Society, philosopher and
science fiction writer Olaf Stapledon posed a critical challenge in this regard. “If
one undertakes to discuss what man ought to do with the planets,” Stapledon said,
“one must first say what one thinks man ought to do with himself.”*

Put another way, exactly what aspects of human society do the advocates of
spaceflight propose to preserve? The answer, taken generally from the words of
spaceflight advocates, is that they plan to conserve the values associated with American
exceptionalism and capitalist democracy. These are the frames through which spaceflight
is most commonly viewed in America and they tend to create the principal expectations
regarding the societal impacts that spaceflight is presumed to have.

21. David Sivier,“The Development of Politics in Extraterrestrial Colonies,” Journal of the British Interplanetary
Society (September/October 2000); see also Karl A. Wittfogel, Oriental Despotism (New Haven: Yale
University Press, 1957) and Roland Emmerich, Stargate [film| (Metro-Goldwyn-Mayer, 1994).

22. Carl Sagan, Pale Blue Dot: A Vision of the Human Future in Space (New York: Random House,
1994); Esther C. Goddard and G. Edward Pendray, ed., The Papers of Robert H. Goddard (New York:
McGraw-Hill, 1970) Vol. 3, p. 1612; Olaf Stapledon, “Interplanetary Man?” in Robert Crossley, An
Olaf Stapledon Reader (Syracuse, NY: Syracuse University Press, 1997), pp. 232-233.
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UNANTICIPATED CONSEQUENCES

Finally, how does one deal with unanticipated impacts? Some effects appear
outside the cultural anticipation imposed on spaceflight and do not receive a decent
share of predictions in advance. Commenting on the nature of the universe in
general, British geneticist, blometrician, and physiologist J. B. S. Haldane suggested
that in some respects it “is not only queerer than we suppose, but queerer than we
can suppose.”® For some of its ultimate effects, the impact of spaceflight may turn
out to be stranger than people are able to imagine in advance.

Two recent developments help to illustrate this situation. The first is the so-
far disappointing pursuit of extraterrestrial life. The widespread expectation that
spaceflight will result in the discovery of extraterrestrial life permeates the early
literature on spaceflight, from the contemplation of environmental conditions on
Mars to the presentation of alien forms in science fiction.** In a fashion similar to
other metaphors imposed on space travel, the vision of a universe teeming with
life derives much of its force from the widespread expectation that expeditions in
the extraterrestrial realm will be similar to earlier ventures in the terrestrial one.
Terrestrial explorers returned with tales of exotic species and strange cultures,
tueling expectations that extraterrestrial journeys would reveal the same.

Throughout the first 50 years of spaceflight, at least, this expectation has
not been fulfilled. Confounding widespread expectations, robotic spacecraft have
revealed the surface of Mars to be essentially sterile, not the “abode of life” that
writers such as Percival Lowell and Willy Ley portrayed. Inspection of Venus, which
was often portrayed in pre-Space Age writings as a Paleozoic planet, has exposed a
hellish place much too warm to permit the development of complex life.®

Just as the anticipation of observed impacts can be checked with reference to
their underlying theories, so the significance of unexpected effects can be gauged by
the emergence of new hypotheses. Grand experiments, including those taking the
form of government policy, often produce results unanticipated by previous theory
or experience. Such results, where significant, commonly prompt the presentation
of new theories which, in turn, can be tested in conventional ways. The appearance
of a new theory serves as an important marker for the presence of a significant
unanticipated result or event.

23.]. B. S. Haldane, Possible Worlds and Other Papers (New York: Harper & Row, 1927), p. 298.

24. See Steven J. Dick, Life on Other Worlds: The 20th-Century Extraterrestrial Life Debate (New York:
Cambridge University Press, 1998).

25. See Percival Lowell, Mars as the Abode of Life (New York: Macmillan, 1908); Isabel M. Lewis, “Life on
Venus and Mars?” Nature Magazine (September 1934), p. 134.
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During the early stages of space exploration, statements anticipating the
ubiquity of extraterrestrial life forms were common. Defending the search for
extraterrestrial life in a 1975 issue of Scientific American, Carl Sagan and Frank Drake
announced that “Our best guess is that there are a million civilizations in our galaxy
at or beyond the earth’s present level of technological development.” By 1990, this
expectation had been sufficiently degraded to allow Peter Ward and Donald Brownlee
to issue a contrary hypothesis. Life on Earth, they suggested, might be a result of a
combination of events with a very low probability of occurrence. Simple life forms
might be widespread in the universe, they allowed, but “[CJomplex life—animals and
higher plants—is likely to be far more rare than is commonly assumed.”*

The emergence of another new theory accompanied a different impact that
was largely unanticipated in early writings about spaceflight. Prior to the Space Age,
few people wrote extensively about the effect that viewing the whole Earth from
a distance would have on human conceptions of their home planet, in spite of the
obvious analogy provided by the intellectual shift accompanying the movement
from the Aristotelian to the Copernican vision of the cosmos. With the advent of
spaceflight, new images of Earth appeared. Apollo astronauts provided the most
dramatic ones, from the 1968 photograph of Earth rising over the Moon to the
iconic 1972 whole Earth image that decorates the Earth Day flag.

These images coincided with the emergence of the Gaia hypothesis—the
strange new suggestion that the whole Earth and its biota might have the capacity
to regulate conditions in such a manner as to produce conditions favorable to the
maintenance of life. James Lovelock formulated this hypothesis in the early 1960s
partly as a response to requests from NASA to develop instruments that could detect
signatures of life in planetary atmospheres.”” The Gaia hypothesis did not receive
much attention until images of the whole Earth began to appear. Imagining Earth
as a single, self-regulating system is much easier when one sees the whole planet as
it appears from afar. In addition to sponsoring the research that spawned this theory,
spaceflight might have created a perspective that hastened its acceptance. Again, this
particular eftfect had not been much anticipated.

26. Carl Sagan and Frank Drake, “The Search for Extraterrestrial Intelligence,” Scientific American (May
1975), pp. 80—89; Peter D. Ward and Donald Brownlee, Rare Earth: Why Complex Life Is Uncommon
in the Universe (New York: Copernicus, 2000), p. xiv.

27. See James Lovelock, “Gaia As Seen Through the Atmosphere,” Journal of Atmospheric Environment
6 (1972), pp. 579-580; Lynn Margulis, Symbiotic Planet: A New Look at Evolution (New York: Basic
Books, 1998).



16 SOCIETAL IMPACT OF SPACEFLIGHT

SUMMARY

The assessment of societal impacts arising from the interjection of any new set
of events can be quite challenging, no matter where it is conducted. The temptation
to draw connections where none exist, or to ignore the implications of unanticipated
effects, is strong, outweighed (one hopes) by the desire of analysts to tell the story
as truthfully as possible.

This chapter offers a number of methods for deepening the study of societal
impacts insofar as they arise from the spaceflight venture and improving the reliability
of the conclusions drawn. The use of interrupted time-series analysis—commonly
characterized as turning points—contains weaknesses that can be partly overcome
through comparative analysis. The examination of predictions can be enhanced by
insisting that they be examined in the context of supporting theories. In a similar
manner, the significance of unanticipated societal impacts can be measured through
the acceptance rate of new theories suggested by the precipitating events. When
assessing the cultural effects of spaceflight, findings can be strengthened by observing
the material and ideological characteristics of the societies in which those effects are
presumed to occur. As noted in this chapter, many of the cultural effects ascribed
to spaceflight in the United States have the quality of conserving values thought by
Americans to distinguish their nation. It would be interesting to know whether the
promotion of spaceflight in other nations has reinforced social values different than
those found in the United States.
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CHAPTER 2

WHAT ARE TURNING POINTS IN HISTORY, AND
WHAT WERE THEY FOR THE SPACE AGE?'

Roger D. Launius

D ebates over “turning points” in history have sometimes become quite difficult
and controversial among observers of the past. At sum they signify, represent,
and define lasting changes in the climate of the times. The definition of turning
points is exceptionally idiosyncratic, and their delineation also shifts over time as
perspectives change and events become more distant. For most people who look
back on the twentieth century, 1929 and 1941 demonstrated turning points as the
nation changed in fundamental ways in response to the beginning of the Great
Depression and as the United States entered World War II. On the other hand, 1963
and 1987 were probably not turning points despite the Kennedy assassination and
the stock market crash, respectively. Therefore, to a very real extent turning points
reflect the sea change that follows an event rather than the event itself. Additionally,
not all turning points need be marked by a dramatic event. For instance, no one
event marked the shift from the conformist 1950s to the radical 1960s and 1970s,
although many observers agree that these decades were indeed turning points.

In the context of spaceflight, what are the turning points? Most would probably
agree that the launch of Sputnik in 1957 represented a turning point, although later
in this essay I will make a case in opposition to this belief. But what about the
Kennedy decision to go to the Moon, the Moon landings themselves, the first flight
of the Space Shuttle, the losses of Challenger and Columbia, and the rise of China as
a player in human spaceflight? This list might be expanded indefinitely. This essay
explores what constitutes a turning point in history and examines some turning
points in the history of the Space Age.

1. The author thanks the following scholars for offering helpful suggestions about this essay:
David C. Arnold, William E. Burrows, Erik Conway, Jonathan Coopersmith, Deborah G. Douglas,
Donald C. Elder, Mark A. Erickson, James Rodger Fleming, Amy Foster, Anne Collins Goodyear,
Adam L. Gruen, Richard P. Hallion, Peter L. Hays, J. D. Hunley, Stephen B. Johnson, Katy Kudela,
Laura Lovett, Dick Myers, Anna K. Nelson, Randy Papadopolous, Erik P. Rau, Philip Scranton,
James Spiller, James A.Vedda, and David Ward.
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DEFINING A TURNING POINT

In a recent search of Amazon.com for the words “turning point” in the titles of
books, I found 1,134 relevant titles. These ranged from The Titrning Point: Jefferson’s
Battle for the Presidency by Frank van der Linden to The Higher Freedom: A New
Turning Point in_Jewish History by David Polish, to The Right Moment: Ronald Reagan’s
First Victory and the Decisive Tirning Point in American Politics by Matthew Dallek.?
And the term i1s hardly new. Hoffman Nickerson used it in 1928 to describe the
battle of Saratoga during the American Revolution.? Postmodern scholars such as
Fritjof Capra have employed it as well.* It appears in historical work of all types
and varieties, schools and subjects, and grade levels and sophistication. Indeed, the
concept of a turning point is ubiquitous in the literature of history. And not just
in the written word—professors, pundits, politicians, and plebeians all use it in all
manner of settings and circumstances. Many course offerings at the nation’s colleges
and universities include “turning point(s)” in their titles.

At a core level, a turning point may be defined as an event or set of events
that, had it not happened as it did, would have prompted a different course in
history. Dictionaries define it as “a point at which a significant change occurs.”
The classic youngster’s encyclopedia, World Book, defines it as “a point at which a
notable or decisive change takes place; critical point; crisis: The Battle of Gettysburg
was a turning point in the Civil War.”® The use of the term comes up in the most
interesting places. Encyclopeedia Britannica incorporates 560 entries in which the
term is used. Not so unusual is the statement that the Battle of Midway “marked
the turning point of the military struggle between” the United States and Japan in
1942, and “the year 1206 was a turning point in the history of the Mongols and in
world history: the moment when the Mongols were first ready to move out beyond
the steppe.”” More obtuse are such interpretations as the death of Antiochus in 129
BC marking “a turning point in the history of the eastern Mediterranean: Greco-

2. Frank van der Linden, The Turning Point: Jefferson’s Battle for the Presidency (Golden, CO: Fulcrum
Publishers, 2000); David Polish, The Higher Freedom: A New Tirning Point in_Jewish History (Chicago:
Quadrangle Books, 1965); Matthew Dallek, The Right Moment: Ronald Reagan’s First Victory and the
Decisive Titrning Point in American Politics (New York: Free Press, 2000).

3. Hoffman Nickerson, The Tirning Point of the Revolution; or, Burgoyne in America (New York: Houghton
Mifflin, 1928).

4. Fritjof’ Capra, The Turning Point: Science, Society, and the Rising Culture (New York: Simon and
Schuster, 1982).

5. “Turning Point,” Merriam-Webster Online Dictionary, http: / /www.m-w.com/dictionary /turning%2Opoint
(accessed 21 August 2006).

6. World Book Encyclopedia and Learning Sources, http://uwwnvworldbook.com /wh/dict?lu=turning%20point
(accessed 21 August 2006).

7. “Midway, Battle of)” Encyclopadia Britannica online, http://search.eb.com/eb/article-9052586?
query=turning%20point&ct=eb (accessed 21 August 2006); “Genghis Khan,” Encyclopadia Britannica
online, hitp://search.eb.com/eb/article-412072query=turning%2Opoint&ct=eb (accessed 21 August 2006).
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Macedonian domination received a decisive blow; it would survive for only 46
more years.”® Tying the demise of Greek domination nearly two generations later to
the death of Antiochus seems tenuous at best.

From a sociological perspective, a turning point represents a lasting shift in
the zeitgeist or “spirit of the age.” Several ingredients must be present. The shock
to the system of civilization is profound and it may be measured in several ways.
According to sociologist Ted Goertzel, one of the most reliable indicators is the
response of the financiers. “Financial markets are one of the quickest and most
sensitive indicators of a country’s mood,” he noted. “Panic can move quickly after a
shock . .. and markets can spiral out of control.” Public opinion polls may also take
the temperature of the society and its reaction to some major event,” but those will
work only for recent events where the data and structures that Goertzel understands
are available. Clearly, there is no manner in which the Mongol invasions of Genghis
Kahn, the death of Antiochus, or even the Battle of Midway can be assessed using
financial data and public opinion polls.

Political scientists would employ analytical models such as Frank Baumgartner’s
and Bryan Jones’s punctuated equilibrium analysis, which suggests that the policy
process 1s comprised of long periods of stability that are then interrupted by
predictable periods of instability which lead to major policy changes. Baumgartner
and Jones describe “a political system that displays considerable stability with regard to
the manner in which it processes issues, but the stability is punctuated with periods of
volatile change.” In times of stability the public is limited in its ability to effect change
to the overall system, and most people are not even focused on making changes
because they are relatively content with the current situation. Only in times of unique
crisis and instability do enough members of society rise up to undertake fundamental
change, often from a perceived threat or dramatic event."” A turning point, therefore,
results from a punctuation in the equilibrium of everyday life. This theory—clinical
and sterile as it might actually be—has been applied to all manner of decisive events
in history and is consistently reaffirmed in the discipline of political science.

Other social science disciplines approach the issue of marked change in
different ways and with differing analytic tools, but all, it seems, recognize a turning
point in the stream of time as little more than an artificial construct that facilitates
interpreting dramatic changes in society. Indeed, it seems as subjective a term as
“scientific revolution” was for Thomas Kuhn, who defined it as a “noncumulative
developmental episode in which an older paradigm is replaced in whole or in part

8. “Iran, Ancient,” Encyclopadia Britannica online, http://search.eb.com/eb/article-321352query=turning
%20point&ct=eb (accessed 21 August 20006).

9. Ted Goertzel, “September 11, 2001: A Turning Point for America’s Future?” undated paper in
possession of author.

10. Frank R. Baumgartner and Bryan D. Jones, Agendas and Instability in American Politics (Chicago:
University of Chicago Press, 1993), pp. 3-24; Frank R. Baumgartner and Bryan D. Jones, “Agenda
Dynamics and Policy Subsystems,” The Journal of Politics 53 (November 1991): pp. 1044—1074.
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by an incompatible new one.”'' As with “scientific revolution,” assigning turning
point status to an event is very much up to the individuals analyzing it and its
effects. Indeed, people at the time may well not recognize a turning point as such.
As historian Erik Rau remarked:

[HJistorians today think of the Battle of Saratoga as a turning point
in the history of the American Revolution, but many at the time
would have had no reason to believe this. This makes the turning
point of Saratoga no less real to us in understanding Saratoga,
but it may not have influenced very many people’s behavior on
the ground at the time.You can’t see Saratoga as a turning point
until after the war is over and you take stock of what happened. A
turning point is ultimately a construct of historical reflection, and
a historical unit of analysis, rather than an event that reveals itself
to the people living through it at the time.'

Another analogous term that has gained credence in recent years is the
singularity-rooted balance of equations, which is now applied far beyond its original
application and is a statement of the power of nomenclature in modern society.
Again, there is no firm definition acceptable to all.”?

Of course, when considering turning points in history we are treading a path
well-worn by earlier historians, some of whom were illustrious in their own time and
still evoke hushed tones of reverence in seminars on historiography. At sum, the issue of
a turning point in history is really about assigning significance to historical events, and
many in this profession have pondered this problem. Carl L. Becker, for one, explored this
in his seminal paper, “What Are Historical Facts?” first presented at the Research Club
of Cornell University on 14 April 1926. Using as an example Julius Caesar’s crossing of
the Rubicon in 49 BCE, Becker argues that we have chosen to single this out and assign
it significance, indeed marking it as a turning point in Roman history. Why? Many
others had crossed the Rubicon at many other times, yet they are unremembered. Why
is Caesar’s crossing in the year 49 BCE significant? Only considered in the context of
what were the significant results of his entry into Rome may we begin to explore this
event. And considered in relation to the web of interconnection, it is actually a symbol
standing for the historical record—a convenient shorthand—that allows us to explain
significance. Becker reasoned that any “historical fact is not the past event, but a symbol
which enables us to recreate it imaginatively.”"

11. Thomas H. Kuhn, The Structure of Scientific Revolutions (Chicago: University of Chicago Press, 1962), p. 92.
12. Erik P Rau e-mail to author, “Turning Points in History,” 17 August 2006, copy in possession of author.

13. A noncosmological use of this term may be found in Ray Kurzweil, The Singularity Is Near: When
Humans Tianscend Biology (New York:Viking, 2005).

14. Carl L. Becker, “What Are Historical Facts?” in Detachment and the Writing of History: Essays and
Letters of Carl L. Becker, ed. Phil L. Snyder (Ithaca, N'Y: Cornell University Press, 1958), pp. 41-64;
quotes from pp. 45—46.
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Becker traveled into similar territory in his presidential address before the
American Historical Association in 1931, where he declared “Everyman his own
Historian” He asserted that history is an artificial extension of memory and “in
this sense is story, in aim always a true story; a story that employs all the devices of
literary art (statement and generalization, narration and description, comparison
and comment and analogy) to present the succession of events in the life of man,
and from the succession of events thus presented to derive a satisfactory meaning.”
He added that “in every age history is taken to be a story of actual events from
which a significant meaning may be derived.”"® Turning points in history are all
about assigning significance to events of the past, and they are exceptionally slippery
and 1idiosyncratic to the individuals assigning that significance. At the same time,
some historians handle this issue with style and grace and aplomb.

One example of the difficult task of assigning significance to events will suffice,
and the process will conjure an image of a turning point. At the five-year anniversary
of the 11 September 2001 attacks on the World Trade Center and the Pentagon, most
people would probably consider this instance as a clear point of demarcation in which
the trajectory of the world as we understood it shifted appreciably. In the aftermath
of 9/11, feelings of insecurity at home and hysteria in Washington abounded. Major
changes in governmental policies and partisan politics resulted. A sense that the nation
as a superpower might be at risk abounded and the response needed to be swift and
decisive. Military action resulted, some of it taking a course unanticipated by those
planning it. There were hearings and finger-pointing, and floodgates of government
funding opened for all manner of presumed security-enhancing programs and
mntelligence specialists. Additionally, President George W. Bush was criticized for the
9/11 attacks and his failure to prepare for such an eventuality.'®

But is it appropriate to view 9/11 as a turning point?” At one level, perhaps,
but some have argued that this event was simply one chapter of a much longer story.
As Cambridge University historian Brendan Simms recently commented:

Without the attacks on the World Trade Center and the Pentagon,
we may say with a reasonable degree of confidence that airline
travel would have been easier. But beyond that, it becomes
difficult to speculate. Some sort of attempt to topple Hussein
was brewing in any case. Oil prices would still have risen given
the increase in global, particularly Chinese and Indian, demand.
The Iranian nuclear issue would be equally acute. And needless
to say, the issue of Palestine would still be with us.

15. Carl L. Becker, “Everyman His Own Historian,” American Historical Review, 37 (January 1932): pp.
221-236, quote from 231-232.

16. This includes everything from such polemics as Gore Vidal, “The Enemy Within,” The Observer
(London), 27 October 2002, to more the reasoned analysis of The National Commission on
Terrorist Attacks Upon the United States, The 9/11 Commission Report (Washington, DC: U.S.
Government Printing Office, 22 July 2004).
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Simms agrees with former Chinese Premier Zhou En-lais quip about the
significance of the French Revolution: it is too early to tell."”

Likewise, Rutgers University sociologist Ted Goertzel questions 9/11 as a
turning point in history. He cites polls suggesting that U.S. attitudes were mostly
unchanged by the attacks and that efforts to return to normalcy motivated many
people affected. He found that “the stock market recovered quickly from the shock
of 9/11” and that the “domestic political climate does not seem to have shifted.”
In only one major area did Goertzel find a significant shift in national perspective,
noting that the “country’s foreign policy mood has shifted from introverted to
extroverted.” Indeed, he found that the following major elements remained firm
both before and after 9/11:

¢ American military hegemony is strong;

® The stock market recovered from its initial shock;

® America is firmly in an extroverted foreign policy mood; and

® Western “sensate” popular culture seems irresistible.
For Goertzel, 9/11 as a turning point is more nuanced and not nearly as
straightforward as many have suggested.'®

With the foregoing discussion, it appears that turning points in history resemble
so many other constructs in history, such as periodization, dialectic, causation, and
significance, in their lack of firm definition. Undoubtedly, however, they are part of
the toolbox used by historians and they appear throughout the master narrative of
human history. Since turning points in history seem remarkably similar to beauty
(that is, they exist in the eye of the beholder, thereby demonstrating the need for
sagacious historians), do they still ofter useful frames of reference for historical study?
I asked several friends, colleagues, fellow travelers, and critics to offer their thoughts
on turning points in space history, and what I received was a remarkable set of broad
observations. Many of the ideas presented proved remarkably reflective and some
were profound. As Dick Myers observed, “Like so many things in our existence, the
definition depends upon the context . .. I think that one defines it in the concrete,
not the abstract.” In considering the histories of the space age, historians working
in this arena have the power to define turning points however they wish. They will
“be unique to that topic ... [and] are defined by the context in which they occur or
are said to occur—the context in which historians, etc. are explaining and analyzing
and trying to understand.”"

17. Brendan Simms, “9/11: Historic Turning Point, or Bump in the Road?” Los Angeles Times, 10
September 2006.

18. Adam Clymer,“U.S.Attitudes Altered Little by Sept. 11, Pollsters Say,” New York Times, 20 May 2002;
Ted Goertzel,“9/11 As a Turning Point in History,” undated PowerPoint presentation in possession
of author.

19. Dick Myers e-mail to author, “Turning Points in History,” 16 August 2006, copy in possession of author.
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Historian Philip Scranton carried this line of thinking a bit further. He
suggested that there might be multiple framings of historical turning points:

[Flirst from the perspective of contemporary actors (then
refracted through the longer term assessments of historians—
hence Sputnik was a major break for those working in the
world of 1957-58, but not so big a deal fifty years on) and
alternatively, the turning points historians construct in their
narratives and periodizations, years or events which may not
have seemed such a big deal to the folks at the time. Once in a
while (I'd try 1968) both actors and historians agree that there’s
a major shift that’s been launched. That frames a third, probably
pretty small, category.?

Art historian David Ward offered an additional thought on this subject. He
noted that the concept of turning points had value for political, diplomatic, military,
and economic history, but was much less useful in social and other types of history.
As Ward commented, it would be “rather hard to pin down the moment when
modernism [in art] arrived.”*!

Deborah G. Douglas criticized the concept of turning points in history and
suggested that they represent

[ ...] the spaces/places in time that the historical community
feels it has some fundamental understanding of and can
therefore use in analysis and, more importantly, in our narratives.
Depending on your disciplinary point of view, you may find
yourself attracted or repelled by the particular term turning
point but I suspect that has more to do with the time scale of
your study and your literary tastes.?

She allowed that “the concept is popular but it is also formulaic and didactic—
too amateurish, really—for good writers and readers.”

Turning points are also representative of the dominant culture in which
they are situated. For example, how would noted Marxist historian Howard Zinn
interpret the turning points usually associated with the twentieth century? His
warning is apropos in this context: “There is an underside to every Age about
which history does not often speak, because history is written from records left
by the privileged. We learn . . . about the thinking of an age from its intellectual
elite”* Moreover, how would a Vietnamese scholar approach a history of the

20. Philip Scranton e-mail to author, “Turning Points in History,” 17 August 2006, copy in possession
of author.

21. David Ward e-mail to author,“Turning Points in History;” 21 August 2006, copy in possession of author.

22. Deborah G. Douglas e-mail to author, “Turning Points in History,” 16 August 2006, copy in
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23. Howard Zinn, The Politics of History (Boston: Beacon Press, 1970), p. 102.
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1960s or, more to the point,a how would a Chinese scholar focusing on aerospace
history? The reality is that turning points lack clear cohesion across a broad
spectrum. Graphically demonstrating the lack of clear definition and meaning of
a turning point, Douglas suggested a game:

Assemble on cards a large number of events that might be considered
turning points in space history. Shuffle the deck, pick 10 at random,
and spend 5 minutes making up a story. Do it again a couple of times
and compare your stories. Are you fitting your ‘turning points’ into
your preconceived narrative or do you have vastly different stories?**

This approach might yield really interesting results and is grist at least for a session
at one of the major historical conferences.

Despite the ease with which we might appropriately dispense with turning points
as a useful analytical tool in history, they are everywhere in the national discourse. In
twentieth-century America, events commonly assigned turning point status include
the following, ranked by opinion leaders in a poll conducted in 1999.

TOP 25 NEWS STORIES OF THE TWENTIETH CENTURY?
1 U.S. drops atomic bomb 1945
2 Men first walk on the Moon 1969
3 Japan bombs Pearl Harbor 1941
4 Wrights fly first airplane 1903
5 U.S. women win the right to vote 1920
6 JFK assassinated in Dallas 1963
7 Nazi Holocaust exposed 1945
8 World War | begins 1914
9 Court ends “separate but equal” 1954
10 U.S. stock market crashes 1929
11 Antibiotic penicillin discovered 1928
12 DNA's structure discovered 1953
13 Soviet Union dissolves 1991
14 President Nixon resigns 1974
15 Germany invades Poland 1939
16 Communists take over Russia 1917
17 Ford creates assembly line 1913
18 Soviets launch first satellite 1957
19 Einstein conceives relativity 1905
20 Birth control pill OK'd by FDA 1960
21 New polio vaccine works 1953
22 Hitler named chancellor 1933
23 M. L. King, Jr., assassinated 1968
24 Allies invade France on D-Day 1944
25 Deadly AIDS disease identified 1981

24. Douglas e-mail to author, “Turning Points in History,” 16 August 2006.

25. “Stories of the Century, 1900-2000,” Newseum, http://www.newseum.org/century/finalresults.htm
(accessed 13 September 2006).



WHAT ARE TURNING POINTS IN HISTORY, AND 27
WHAT WERE THEY FOR THE SPACE AGE?

For the period since 2000, almost certainly the 2001 terrorist attacks on the
World Trade Center and the Pentagon and the 2003 invasion of Iraq would be
assigned important status as turning points in history.

The reality 1s that accepting all of these events, as significant as many are,
as turning points demonstrates the less than useful nature of the term. Certain
events are immediately considered turning points, such as Pearl Harbor and the
atomic bomb, whereas others are assigned this status only in retrospect, such as the
stock market crash and the oil embargo. Turning points of national significance
probably take place less often than this list suggests, and the probability that
any individual would witness more than a handful of them during his or her
lifetime 1s small. Instead, the 25 events listed here are within the memory of
many people still alive, and even those of us a little younger can remember more
than dozen of them.

CONSTRUCTING TURNING POINTS
IN SpAcCE HiSTORY

Rather than playing the game as outlined by Debbie Douglas, let me suggest
some turning points in the history of spaceflight. I will then analyze three of them,
“turning” the concept on its “pointed” head: 1) a recognized turning point which I
will argue might not be one after all; 2) an event not usually thought of as a turning
point but which I will assert is appropriately considered one; and 3) an event that
was immediately labeled a turning point at the time it took place but, as time passes,
appears much less so than previously thought.

Based on inputs from several close observers of the history of spaceflight, major
turning points in the field may include the following:

1.Robert Goddard’s first liquid-fueled rocket (1926).
2.Development of ballistic missiles (1944).
3.Launch of Sputnik (1957).
4.Flight of Yuri Gagarin (1961).
5.JFK’s announcement of Apollo landing decision (1961).
6.Launch of the first operational applications satellites (1962).
7.Apollo 11 lunar landing (1969).
8.Nixon’s Space Shuttle decision (1972).
9.First flight of the Space Shuttle (1981).
10. Challenger accident (1986).
11.Demise of the Soviet Union as competitor in space (1991).
12.Decision to turn the Space Station into a multinational program involving
Russia (1992).
13. Columbia accident (2003).
14.Bush’s announcement of the Vision for Space Exploration (2004).
15. Flight of SpaceShipOne (2004).
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‘What is most interesting about this list, compiled from inputs from many
sources, 1s the lack any mention of planetary exploration or Earth science, and only
a passing reference to applications satellites. Most are also political turning points, a
tew are technological, and none is social or scientific in focus. What is included (and
especially what 1s excluded) in this list represents a fascinating avenue for further
exploration, but I must leave that for another time and place.

Sputnik

Virtually everyone would agree that the launch of Sputnik 1 on 4 October
1957, represented an undisputed turning point in space history. Most observers
chart the beginning of the Space Age from that date. Indulge me while I argue an
alternative position—that it did not represent a turning point at all but, rather, a
continuation of the events that had been moving along the same path from at least
World War II. In the summer of 1957, six months into Dwight D. Eisenhower’s
second term and before the Sputnik turning point in history, the president asked
the National Security Council (NSC) to review the U.S. space program to ensure
that the level of investment and progress being made was adequate. He intended to
field the first intercontinental ballistic missiles (ICBMs) and reconnaissance satellites
by the time he left office. These capabilities in the new high ground of space would

Figure 2.1— The launch of Sputnik 1 is usually viewed as the beginning of the space age and a critical turning point
in history. Is it conceivable that it was less pivotal than usually thought? (NASA photo no. GPN-2002-000166).
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ensure that the United States could compete eftectively with the Soviet Union in
the cold war rivalry that gripped the world. Eisenhower learned that between 1953 and
1957 the nation had spent $11.8 billion on military space activities, mostly on ballistic
missile and reconnaissance satellite development.“The cost of continuing these programs
from FY 1957 through FY 1963,” the NCS reported,“would amount to approximately
$36.1 billion, for a grand total of $47 billion.”*

By any measure, this should be considered a significant investment on the part
of the Eisenhower administration, and it suggests that Eisenhower had developed a
strategy for ensuring U.S. technological comparability, and eventual superiority, in
the global game of one-upmanship and rivalry that was the cold war. When adjusted
for inflation, only Presidents Ronald Reagan and Bill Clinton, surprisingly, made
similar investments in space technology.” Those assets also found use on both the
military and civilian sides of the space program during subsequent years.® In an
irony of proportions too great to ignore, in 1 October 1957, after the launch of
Sputnik 1, Eisenhower found himself branded by the Democrats as an incompetent
for allowing the Soviet Union to beat the U.S. into orbit by launching the first
satellite. For example, Eisenhower argued that “T am always a little bit amazed about
this business of catching up. What you want is enough, a thing that is adequate.
A deterrent has no added power, once it has become completely adequate, for
compelling the respect of any potential opponent for your deterrent and, therefore,
to make him act prudently.”*

Moreover, Eisenhower had long followed a path toward the development of
launch vehicles for use in the ICBM program;satellite technology for reconnaissance
and communications; infrastructure required to support these activities such as
tracking and launch facilities; and utilitarian science that either directly supported
those missions or was a natural byproduct of them. An example of such a byproduct
was when, early in the military rocket research program, scientists won the
opportunity to place on some of the test vehicles instruments that provided data
about the upper atmosphere, solar and stellar ultraviolet radiation, and the aurora.
This became a very successful scientific program that was carried out with limited
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fanfare and funding. As a result, scientists taking part in this program used all the
military’s captured V 2s, persuaded the Department of Defense (DOD) to develop
new sounding rockets to replace them, and continued to use the nation’s rocket
development program for scientific research throughout the 1950s.*

Eisenhower’s space program also placed considerable emphasis on satellite
technology. During the mid-1950s, the president was preoccupied with the
need to conduct surveillance of Soviet Union activities and its growing nuclear
capability. This led to the development of both surveillance aircraft and satellites on
an aggressive basis in the 1950s. As the 1960 downing of the U-2 reconnaissance
airplane revealed, however, aircraft overflights had severe shortcomings. A spacecraft
was much less vulnerable. Eisenhower authorized the Vanguard satellite program
in part because he wanted to establish the principle of overflight (namely, that a
satellite did not intrude upon a nation’s airspace when crossing its territory and
was not subject to interception), and an internationally supported scientific satellite
served this purpose better than any military launch.?'

Nothing summarizes this balanced, measured approach toward space activities
better than a statement Eisenhower made in 1959 at a meeting with top advisors.
He outlined three major goals that had to be accomplished:

The first is that we must get what Defense really needs in space;
this is mandatory. The second is that we should make a real
advance in space so that the United States does not have to be
ashamed no matter what other countries do; this is where the
super booster is needed. The third is that we should have an

orderly, progressive scientific program, well balanced with other

scientific endeavors.*

‘Within the context of this philosophy, Eisenhower was willing to expend resources
sufficient to meet major objectives, but not to open the floodgates of government
expenditures for activities that he believed did not have a viable component.

30. The military created the V' 2 Upper Atmosphere Panel in 1946 to oversee this activity. In
1948 it became the Upper Atmosphere Rocket Research Panel, and in 1957 the Rocket and
Satellite Research Panel. See Lyman Spitser Jr., “Astronomical Advantages of an Extra-Terrestrial
Observatory,” The Astronomy Quarterly 7 (September 1946): pp. 19-20; James A.Van Allen, Origins
of Magnetospheric Physics (Washington, DC: Smithsonian Institution Press, 1983); Homer E. Newell,
Beyond the Atmosphere: Early Years of Space Science (Washington, DC: NASA SP 4211, 1980); George
K. Megerian, “Minutes of V-2 Upper Atmosphere Research Panel Meeting,”V-2 Report No. 13,29
December 1947; George K. Megerian,“Minutes of Meeting of Upper Atmosphere Rocket Research
Panel,” Panel Report No. 35,29 April 1953, both in NASA Historical Reference Collection.

31. R. Cargill Hall, “The Origins of U.S. Space Policy: Eisenhower, Open Skies, and Freedom of Space,”
Colloguy, 14, no. 3 (December 1993); R. Cargill Hall, “Origins of U.S. Space Policy: Eisenhower, Open
Skies, and Freedom of Space,” in Exploring the Unknown: Selected Documents in the History of the U.S. Civil
Space Program,Vol. 1, gen. ed. John M. Logsdon (Washington, DC: NASA SP-4407, 1995), chapter 2.

32. Brig. Gen.A.]. Goodpaster,“Memorandum of Conference with the President, October 12,1959,” 23
October 1959, Records of the White House Office of Science and Technology, Box 12, Eisenhower
Library, Abilene, KS.
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Eisenhower was also not unreceptive to increases in funding for space activities
purely to further scientific understanding. The experience of approval of the
International Geophysical Year (IGY) satellite effort is instructive on this score. As
early as 1950, a small group of scientists in the United States began discussing
among themselves the possibility of using Earth-circling satellites to obtain
scientific information about the planet.*® In 1952, urged on by these same American
scientists, the International Council of Scientific Unions (ICSU) proposed the
IGY, a cooperative scientific endeavor to study solar—terrestrial relations during a
period of maximum solar activity. Some 67 nations agreed to conduct cooperative
experiments to study solar—terrestrial relations during a period of maximum solar
activity in 1957-1958.

In October 1954, at the behest of essentially this same group of U.S. scientists,
the ICSU challenged nations to use their missiles being developed for war to launch
scientific satellites to support the IGY research program. In July 1955, largely the same
enclave of American scientists convinced Eisenhower that the United States should
respond to the ICSU call for participation in the IGY by launching a scientific satellite.
Eisenhower’s decision called for existing organizations within the DOD to develop and
launch a small scientific satellite, “under international auspices, such as the International
Geophysical Year, in order to emphasize its peaceful purposes|;] ... considerable prestige
and psychological benefits will accrue to the nation which first is successtul in
launching a satellite . . . especially if the USSR were to be the first to establish a
satellite.” The result was Project Vanguard, carried out under the supervision of the
Naval Research Laboratory. Eisenhower also approved a budget of $23.5 million,
modest but considered adequate for the effort by scientific and technical personnel
consulted by the administration.*

Although some have asserted that Sputnik represented the “shock of the
century,” there did not seem to be much shock immediately after the launch of
Sputnik 1. Most recognized that it did not pose a threat to the United States and

33. This group included Lloyd Berkner, Joseph Kaplan, Fred Singer, James Van Allen, and Homer
Newell. The fingerprints of these core leaders are all over every decision relative to the IGY satellite
program and the U.S. decision by Eisenhower to sponsor a satellite. See the discussion of this
effort in Constance McLaughlin Green and Milton Lomask, Vanguard: A History (Washington, DC:
Smithsonian Institution Press, 1971), pp. 6-39; Rip Bulkeley, The Sputniks Crisis and Early United
States Space Policy: A Critique of the Historiography of Space (Bloomington, IN: Indiana University
Press, 1991), pp. 89-122; R. Cargill Hall, “Origins and Early Development of the Vanguard and
Explorer Satellite Programs,” Airpower Historian 9 (October 1964): pp. 102—108.

34. National Security Council, NSC 5520 “Draft Statement of Policy on U.S. Scientific Satellite
Program,” 20 May 1955; United States National Committee for the International Geophysical Year
1957-1958, “Minutes of the First Meeting, Technical Panel on Earth Satellite Program, 20 October
1955, both in NASA Historical Reference Collection; Don Irwin to Mr. Rockefeller and General
Parker, “Pentagon Briefing on Earth Satellite Program,” 12 October 1955; Richard Hirsch to Elmer
B. Staats, “Pentagon Meeting on Earth Satellite Program,” 13 October 1955, both in White House
Office of Special Assistant for National Security Affairs, NSC, OCB Central Files, Box 11,“OCB
000.9 (National & Physical Sciences),” Eisenhower Library. Abilene, KS.
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thus no one took immediate action to respond to it. Instead, congratulations ensued
and people were excited by the Soviet success. At the same time, Eisenhower
acknowledged the need to “take all feasible measures to accelerate missile and
satellite programs.”® He also moved to assure the American public that all was well,
accepting the findings of representatives of the International Affairs Seminars of
Washington who reported on 15-16 October 1957:

If there was any trauma following the Russian sputnik [sic],
it occurred in Washington and not among the general public.
‘Washington, for its part, took its cue from the newspapers and
other issue makers. The misevaluation by leadership of the extent
of public interest, as measured by the amount of news, coverage
and the words of the issue makers, led to words and actions which
further confused the issue. This situation points up the general
problem for a democracy of: who is the ‘public’ to which leadership
attends and who in fact do the issue makers represent?*®

As it turned out, failure to appreciate the ability of Eisenhower’s political enemies to
use Sputnik as a wedge issue in the 1958 campaign hurt his administration.

In his first press conference after the launch of Sputnik 1, 0n October 9 Eisenhower
calmed speculation and said it did not raise his apprehension “[ ... ] one iota. I see nothing
at this moment, at this stage of development, that is significant in that development as
far as security is concerned.”” Others in the administration did the same.*® The New York
Times disparaged the Soviet “attempt to persuade people, especially in Asia and Africa,
that Moscow has taken over world leadership in science.”

Life magazine was no less derogatory, warning that, at best, the “Sputniks give
this old Communist swindle a new lease of plausibility.”** What concerns that the
public might have had about Sputnik 1 died down in the latter part of October
1957. For instance, there was little discussion of the satellite issue in the popular
press during the latter part of the month and it did not come up in the president’s
press conference of 30 October 1957.%

While advocates of more aggressive space activities and political opponents of
the White House still criticized, public confidence in the nation’s leadership did not

35. Dwight D. Eisenhower, The White House Years: Waging Peace (Garden City, NY: Doubleday, 1965), p. 211.

36. International Affairs Seminars of Washington, “American Reactions to Crisis,” 15-16 October
1958, NASA Historical Reference Collection.

37. Facts on File, XVII, no. 884, p. 330.

38. Ibid., p. 331; Richard M. Nixon, The Memoirs of Richard Nixon (New York: Grossett & Dunlap,
1978),p. 111.

39. “Soviet Claiming Lead in Science,” New York Times, 5 October 1957: p. A2;*“A Proposal for a ‘Giant
Leap,” Life, 16 November 1957: p. 53.

40. Public Papers of the Presidents of the United States: Dwight D. Eisenhower, 1957 (Washington, DC: U.S.
Government Printing Office, 1958), pp. 774-787; NASA clippings file, “October 1957,” NASA

Historical Reference Collection.
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seem to suffer appreciably until Sputnik 2 was launched on 3 November 1957. This
time the Soviet Union counted coup on the United States with an impressive 1,121
pound spacecraft that included a dog named Laika. If anything, the turning point in
history came following the 6 December 1957 failure of the Vanguard launch. After the
two successful Soviet Sputniks, and this rather spectacular failure on national television,
dramatic actions appeared necessary. Accordingly, it seems that Sputnik may not have
been such a significant turning point in history as many have thought. It represented one
stage of a succession of activities in the history that we all understand, nothing more.

What would have been different had there not been a Sputnik? The U.S.
rocketry programs were well in hand in 1957 and there is every reason to believe
they would have continued on as they did.*! The same is true of the satellite
reconnaissance effort.*? Space science was being pursued expeditiously through a
variety of avenues; even with efforts to send probes to the Moon, and except for
an acceleration of effort probably would have been continued along pretty much
the path that came with this turning point.* Communications satellites were being
pursued by AT&T and might have even achieved success earlier had there been less
government involvement.** In all, Sputnik has been assigned significance far beyond
what it truly deserves.*

41. See Eugene M. Emme, ed., The History of Rocket Technology: Essays on Research, Development, and
Utility (Detroit, MI: Wayne State University Press, 1964); Richard P. Hallion, “The Development
of American Launch Vehicles Since 1945, in Space Science Comes of Age: Perspectives in the History
of the Space Sciences, Paul A. Hanle and Von Del Chamberlain, ed. (Washington, DC: Smithsonian
Institution Press, 1981), pp. 115-134; Roger D. Launius, “Between a Rocket and a Hard Place: The
Challenge of Space Access,” in Space Policy in the 21st Century, W. Henry Lambright, ed. (Baltimore,
MD: Johns Hopkins University Press, 2002), pp. 15-54.
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A. Day, John M. Logsdon, and Brian Latell, ed., Eye in the Sky: The Story of the Corona Spy Satellite
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1997); Curtis Peebles, The Corona Project: America’s First Spy Satellites (Annapolis, MD: Naval Institute
Press, 1997). See also William E. Burrows, Deep Black: Space Espionage and National Security (New
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Satellite Program (New York: Harper and Row, 1990).
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Project Ranger (Washington, DC: NASA SP 4210, 1977); David H. DeVorkin, Science with a Vengeance: How
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DC: Smithsonian Institution Press, 2002).
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Kennedy’s Role

What about an event that is not considered a turning point in space history, but
perhaps should be? The assassination of John E Kennedy looms large in the history
of the United States during the middle part of the twentieth century, no doubt,
but what role did it play in the unfolding of the history of spaceflight? If Kennedy
had not been assassinated, would anything relative to Apollo have changed? Few
refer to this event as something of significance in the history of Apollo, but it may
well be that Kennedy’s death solidified support for the Moon landings. Despite
public support for Apollo, we know that Kennedy had expressed concerns about
the program and the funds that it sucked out of the treasury. In late May 1961, his
budget director had warned JFK of the large price tag of Apollo and, when he met
Nikita Khrushchev in Vienna the following month, Kennedy suggested that the
United States and the Soviet Union explore the Moon as a joint project. The Soviet
leader reportedly first said “INo,” then replied, “Why not?” and then changed his
mind again, saying that disarmament was a prerequisite for U.S.—USSR cooperation

in space.*

In the fall of 1963, in what might be considered an American version
of glasnost more than 20 years before the term became famous, JEK aggressively
pursued a venture to turn the Apollo program into a joint effort. He privately
met with NASA Administrator James Webb on 18 September and told him to
prepare for a joint program. As Webb recalled, “He didn’t ask me if he should do
it; he told me he thought he should do it and wanted to do it and that he wanted
some assurance from me as to whether he would be undercut at NASA” On 20
September 1963, Kennedy made a well-known speech before the United Nations, in
which he again proposed a joint human mission to the Moon. He closed by urging,
“Let us do the big things together.” Publicly, the Soviet Union was noncommittal.
Pravda, tor example, dismissed the 1963 proposal as premature. Some have suggested
that Khrushchev viewed the American offer as a ploy to open up Soviet society
and compromise Soviet technology. Whatever the case Kennedy was assassinated in
November, 1963 and Khrushchev was deposed the next year, and nothing came of
the offer.”” Thereafter Lyndon B. Johnson and NASA Administrator James E. Webb
constantly defended the Apollo program as the dying wish of this slain president.

46. Dodd L. Harvey and Linda C. Ciccoritti, U.S.-Soviet Cooperation in Space (Miami, FL: University of Miami
Center for Advanced International Studies, 1974), pp. 78=79. A State Department memo covering the
two leaders’ discussion in Vienna does not mention Khrushchev’s fleeting acquiescence, instead focusing
on Khrushchev’s desire to have progress in disarmament before consenting to a joint lunar landing
program. See 6/4/61 Memcon between JFK and Khrushchev, 6/4/61, Luncheon, Soviet Embassy,
Vienna in the Kennedy Presidential Library, Box 126, NASA Historical Reference Collection.

47. Public Papers of the Presidents of the United States, John E Kennedy, 1963, p. 695, cited in Harvey and
Ciccoritti, U.S.-Soviet Cooperation in Space, p. 123; “Text of President Kennedy’s Address on Peace
Issues a U.N. General Assembly,” New York Times, 21 September 1963: C6;Yuri Karash, “The Price
of Rivalry in Space,” Baltimore Sun, 19 July 1994: p. 11A; Walter A. McDougall, . . . the Heavens and
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That was a very powerful argument to be made in the political arena and they
achieved success in protecting the program, even as everything else at NASA began
to suffer budget cuts from the mid-1960s onward.

Had Kennedy served two full terms, it is quite easy to envision a point in the
mid-1960s, probably near the time that Project Gemini was successfully underway,
in which he might have decided that the international situation that sparked
announcement of a lunar landing by the “end of the decade” had passed and he
could have safely turned oft the landing clock. Had he done so, Apollo might have
stretched out for many more years, and perhaps have ultimately been successful;
but, just as likely, it could have become something akin to the current, open-ended
Space Station program without clear objectives and no time frame for completion.
JFK’s assassination, therefore, could be interpreted as a turning point in the history
of spaceflight although it is not usually accepted as such.

Figure 2.2—The decision of John F. Kennedy to land Americans on the Moon by the end of the decade is viewed
as a pivotal event in the history of the Space Age. But evidence suggests that he was reconsidering this decision
at the time of his assassination in November 1963. Had his death not occurred and he been allowed to serve a full
term or perhaps two terms in the White House, how might the Moon landing program have unfolded? Accordingly,
the Kennedy assassination may be an unrecognized turning point in the history of the space program. Here Kennedy
is depicted in a motorcade with Mercury astronaut John Glenn, the first American to orbit Earth in February 1962.
(NASA photo no. GPN-2002-000050).
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Apollo

Finally, there are events that were hailed at the time as turning points in history
and accepted as such by virtually everyone, but which now invite reconsideration. The
most obvious that I would point to is the Apollo 11 landing on the Moon on 20 July
1969. Immediately thereafter, President Richard Nixon told an assembled audience
that the dates encompassing the flight of Apollo 11 represented the most significant
week in the history of Earth since the creation.” Perhaps he was caught up in the
moment, but at least at that time the president expressed the view that this was both
a path-breaking and permanent endeavor, a legacy of accomplishment that future
generations would reflect upon as they plied intergalactic space and colonized planets
throughout the galaxy. Undoubtedly, he believed it a turning point in history. Others
did as well. Apollo suggested that America had both the capability and the wherewithal
to accomplish truly astounding peaceful goals. All it needed was the will.*

Now, more than a generation removed from the last of the Apollo missions
to visit the Moon in December 1972, that turning point appears far less significant
than it did during the time of Apollo. Advocates of human exploration have tended
to view the astronauts who landed on the Moon as people akin to fifteenth-century
voyagers of discovery such as Christopher Columbus—the vanguards of sustained
human exploration and migration. But as time progresses, those first space ventures
may well prove to be more like Leif Erickson’s voyages from Scandinavia several
hundred years earlie—an exploratory dead end.

MAXIMS OF TURNING POINTS
IN SpackE HISTORY

I would close this essay by offering 10 maxims for anyone considering the

place of turning points in the history of spaceflight.™

1. Turning points signify a critical juncture in the coalescence of a set of events
that signal a shift in the stream of history.

2. Turning points most often represent attempts by observers to assign significance to
events, either at the time or thereafter. Depending on perspective, countervailing
issues, and subsequent developments, they may shift or become meaningless or
meaningful. They are also subject to “political spin” and the vicissitudes of the
“master narrative.”

48. CBS Evening News Transcript, 10:56:20 PM ED'T; 7/20/69 (New York: CBS News, 1969), p. 159.

49. Congressional Quarterly (25 July 1969):p. 1311; The Futurist (October 1969):p.123. On the possibilities
raised by Apollo, see Roger D. Launius, “Perfect Worlds, Perfect Societies: The Persistent Goal of
Utopia in Human Spaceflight,” Journal of the British Interplanetary Society 56 (September/October
2003): pp. 338-349.

50. The following is based on the comments of Richard P. Hallion, “Turning Points in Aerospace
History: Some Thoughts,” 16 August 2006, copy in possession of author.
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Figure 2.3—Astronaut Buzz Aldrin, lunar module pilot of the first lunar landing mission, poses for a photograph
beside the deployed United States flag during an Apollo 11 extravehicular activity (EVA) on the lunar surface. The
first Moon landing is universally viewed as a pivotal event in history. With the passage of time, and the failure to
continue lunar exploration beyond the Apollo program, it seems less a turning point and more a “blip” in the flow of
history. How should it be interpreted in the future? (NASA photo no. GPN-2001-000012).

3. Turning points provide a short-hand of analysis that may be used eftectively, but
too often they mash hackneyed and amateurish analysis. They are like George W.
Pierson’s characterization of the “Frontier Thesis” of Frederick Jackson Turner:
“too optimistic, too romantic, too provincial, and too nationalistic” to be of
great utility for the historian’s task.’!

4. Turning points adhere to the standard of definition employed by Justice Potter
Stewart when confronted with defining pornography:“I shall not today attempt
further to define the kinds of material . . . but I know it when I see it.”*
They defy definition, and one person’s turning point might conceivably be
another person’s stasis. It might be appropriate to apply something like the
Saffir-Simpson Hurricane Scale to identify importance and severity of turning
points on a 1 to 5 scale.

51. Quoted in Richard Hofstadter, The Progressive Historians: Titrner, Beard, Parrington (New York: Alfred
A. Knopf, 1969), p. 149.

52. Jacobellis v. Ohio, 378 U.S. 184 (1964).
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5. Turning points are often vague and imprecise. Their very elasticity offers a clue
to their attraction as well as a core reason for using them with care. They may
be invoked to argue for or against virtually anything, and accordingly they
represent a form of historical mirage and incoherence.

6. Turning points of the most useful variety are those used in the most simple,
concrete situations.

7. Turning points do not necessarily provide useful indicators of subsequent
success or failure for the actors involved in their story.

8. Turning points most often signify a linear conception of history that rarely
represents the reality of a complex, parallel, multicausational evolution of history.

9. Turning points are often psychological in focus, firing those experiencing them
to undertake a different approach to what had previously been the norm. These
are appropriately considered the fault lines in the stream of history. It might
goad them to action, or it might lull them to complacency. It never fosters the
status quo.

10. Turning points too often lead those invoking them into accepting a
progressive interpretation of the past in which ideas of exceptionalism and
advancement reign.>?

This last maxim is especially significant. American history has been dominated
by a vision of progress, of moving from nothing to something—essentially the
opposite of the law of entropy in physics. As historian Richard P. Hallion recently
remarked, repeated acceptance of the turning point concept

[ ...] implies a teleological, linear, sequential ‘achievement of
events’ leading inexorably in a certain direction, usually defined
as ‘progress. In fact, this ignores the inherently disordered
nature of the historical progress, which reflects chance, national
circumstance, individual action (and we must remember that,
at heart, all history is the working of people through time), and
which results in a typically simultaneous and parallel pattern of
development, one in which exploitation and innovation is at
least equally as important is invention.>*

With the overburdening dominance of American exceptionalism as a guiding
principle of American historiography, it behooves historians to weigh carefully the
usefulness—versus the possible confusions—of the use of the term turning point
in historical explanation. This is especially the case for space historians as we enter
a season of significant anniversaries of major events in the history of the space age,
such as the 2007 50th-anniversary of the launch of Sputnik 1.

53. On American exceptionalism, see Kerwin Lee Klein, Frontiers of Historical Imagination: Narrating
the European Conquest of Native America, 1890-1990 (Berkeley, CA: University of California Press,
1997); Richard T. Hughes, Myths America Lives By (Urbana, IL: University of Illinois Press, 2003).

54. Hallion, “Turning Points in Aerospace History: Some Thoughts,” p. 4.



WHAT ARE TURNING POINTS IN HISTORY, AND 39
WHAT WERE THEY FOR THE SPACE AGE?

Or perhaps I am obsessing over this issue; Debbie Douglas has suggested to me
that this might be the case. In a note, she suggested that we might consider several
questions when thinking about turning points as we travel along the river that we
call the history of the Space Age. I close with these questions about the study of
space history, admitting that I have few answers and those that I do possess may be
satisfactory only to myself. When considering the Space Age:

1. Is space a “major river” (e.g., the Mississippi, the Yangtze, or the Amazon) or
something a little less (e.g., the Columbia or the Rhine)?

2. What are the things I need to “know before I go” and what are the “must sees”
once I arrive?

3. How will I see and understand the world differently because of this “experience?”>

This last question stands at the center of the historical discipline. Our answers
could have profound implications for those studying this subject.*

55. Douglas e-mail to author, “Turning Points in History,” 16 August 2006.






CHAPTER 3

IN SEARCH OF A RED C0osMOS: SPACE EXPLORATION,
PuBLic CULTURE, AND SOVIET SOCIETY

James T. Andrews

In the Soviet 1920s, a proliferation of popular books, newspaper articles, and
pamphlets on air and spaceflight filled the popular press and Soviet readers
became part of a cosmopolitan readership throughout Europe engaged in news
on exploration of the cosmos. Indeed, as I have argued in my book Science for the
Masses, this only continued a pre-Revolutionary fascination with the stars, heavens,
and the universe beyond. Astronomy and amateur space societies proliferated in
Soviet Russia until the Stalinist 1930s and genuinely were generated from below,
independently from the state.'

However, to a certain degree, two catalytic time periods changed that public
response—both 1935, in Stalin’s times, and 1957, in Khrushchev’s. In 1935, Stalin
and the Central Committee sanctioned Konstantin Tsiolkovskii to give a taped
speech on May Day from Red Square, which would be broadcast all over the
former Soviet Union. Tsiolkovskii’s speech would be used by the regime to boast
the preeminence of early Soviet rocket theorists over Western thinkers. Along with
Stalin’s Soviet nationalist cultural campaigns, it would begin a contest with the
West of technological superiority that wrenched the early popular enthusiasm
for space flight into a politicized and ultimately nationalized context. By 1957,
with the launching of Sputnik 1, the Khrushchev regime and its successors would
continue that program, only this time directing memorial celebrations to earlier
rocket theorists; launching popular campaigns from above in the press and journals;
mythologizing cosmonauts and physicists alike; and urging Soviet citizens to engage
in the contest with the West, while focusing on its “national” resonance.

This article will begin by analyzing in more detail how the early, more
cosmopolitan fascination with spaceflight in Russia shifted to become directed
from above in the shaping of popular consciousness of spaceflight after both 1935

1. See James T. Andrews, Science for the Masses: The Bolshevik State, Public Science, and the Popular
Imagination in Soviet Russia, 1917—1934 (College Station, TX:Texas A&M University Press, Russian
and East European Studies Series, 2003).
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and 1957. It will also attempt to theorize how one can deconstruct that campaign
in a censored state, and whether there still remained the genuine, popularly driven
response and enthusiasm to space exploration during the Stalin and Khrushchev eras.
Indeed, some ordinary Russians as well as well-known cultural critics criticized the
campaigns to place space exploration on the national cultural agenda. Furthermore,
this paper will explore how the popularization of space exploration in Soviet Russia
may have also had a genuine inspirational eftect on future physicists regardless of the
political context within which these texts and campaigns were created from above.
Yet, ultimately this was a dialogical tension between state and society, and although
the public attempted to respond in independent ways, the monumental shifts from
1935 through 1957 nevertheless served to constrain the Soviet public’s enthusiasm
while it directed it into “proper channels.”

AIR- AND SPACEFLIGHT, THE COSMOS, AND THE POPULAR
[MAGINATION FROM TSARIST TO STALIN’S SOVIET TIMES

On a cold, wintry day during Lenin’s regime in 1921, a long line of people
waited, freezing in the Moscow snow to hear another lecture in a series on the
planet Mars; it would be presented at the famed Moscow Polytechnic Museum by
the astronomer A. A. Mikhailov.? Soviet citizens in the 1920s had flocked to hear
talks on astronomy, air flight, and popular rocketry, and frequented museums in
both capital and provincial cities to expand their knowledge on these topics. These
densely populated lectures and long lines in the 1920s were not anomalous because,
since as far back as the late nineteenth century, Russians had been fascinated by
popular scientific themes. In the late nineteenth and early twentieth centuries,
Tsarist Russia witnessed an explosion of scientific and amateur societies that helped
sponsor lectures and events on popular topics such as air flight, astronomy, and the
cosmos beyond.These societies proliferated before the onslaught of World War I and
the Russian revolution, while their membership grew as well. By the 1920s, after
the Bolshevik Revolution of 1917 and the Russian Civil War (1918-1920), a period
called the New Economic Policy (1921-1927) allowed for a mixed economy to
flourish and thus books, pamphlets, and even some newspapers could be published
independently of the state.” Within this economic and political context of the Soviet
1920s, air- and spaceflight, along with astronomy, became not only popular themes
in the mass media—they literally became crazes.

2. “Otchet M.O.L.A.na pervoe polugodie 1921 goda,” Gosudarstvennyi Arkhiv R ossiskoi Federatsii—
State Archive of the Russian Federation (hereafter cited as GARF), f. 2307, op. 2, d. 371,1.69.

3. For a critical overview of the transitional qualities of the period of the New Economic Policy
(NEP), see William G. Rosenberg, “Introduction: NEP Russia as a “Transitional’ Society,” in Russia
in the Era of NEP, Explorations in Soviet Society and Culture, ed. Sheila Fitzpatrick et al. (Bloomington,
IN: Indiana University Press, 1991), pp. 1-12.
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In Soviet Russia during the 1920s, professors such as N.A. Rynin in Leningrad
became almost full-time popularizers of spaceflight, in particular, while the public
eagerly consumed journal and newspaper articles devoted to this topic.* Rynin, a
prolific writer on Russian rocketry and astronautics, was also interested in organizing
public astronautical societies in the 1920s. In the late 1920s he began to write
and publish a multivolume encyclopedia on cosmonautics that placed him at the
forefront of the popularization of rocketry in Russia.’

This Soviet aeronautical craze was certainly part of a pan-European phenomenon,
as the reporting of aeronautical feats in Europe were popular news items and were
anticipated well ahead of time. This fixation with air flight in both the European
and Russian public media of the 1920s was similar to the way that U.S. and Soviet
rocket flights were both elaborately portrayed by television reporters and eagerly
anticipated by a viewing audience in the 1960s and 1970s. Western technological
developments were practically revered in the Soviet newspapers of the 1920s, and
thus readers were exposed to news on global developments in aeronautics and
rocketry. America itself was portrayed as a symbol and emblem of how technology
was transforming modern culture, and Soviet readers believed they were part of a
cosmopolitan readership that could synthesize European, American, and Russian
developments in rocketry and aeronautics in general.®

Though interest in spaceflight had predated the 1917 Russian revolution,
certain groups in the Soviet 1920s (such as the Biocosmists) believed in the
importance of spreading ideas on interplanetary travel for public consumption. The
Biocosmists were interested in space travel as a means to achieve immortality, and
they included amongst their group the renowned geochemist and science popularizer
V. I. Vernadskii. This group also included, amongst their diverse members, the space
visionary K. E Tsiolkovskii, a mathematics teacher from Kaluga, Russia. Besides
Tsiokovskii, other followers of this group included influential Bolsheviks such as
Leonid Krasin (the designer of the Lenin Mausoleum) and Valerian Muraviev (editor
at the Central Institute of Labor in Moscow and a devout follower of Frederick
Taylor). The Biocosmists could, to some extent, aptly be described as millenarians

4. N.A. Rynin, Mechty, legendy, i pervye fantasii (Leningrad, 1930).

5. N. A. Rynin, Interplanetary Flight and Communication (A Multi-Volume Encyclopedia) (Israeli Program
of Scientific Translation, published for NASA, Jerusalem, 1970). For an overview of the life of N. A.
Rynin, See Frank H. Winter, “Nikolai Alexeyevich Rynin (1877-1942), Soviet Astronautical Pioneer:
An American Appreciation,” in Earth-Oriented Applied Space Technology, 2, no. 1 (1982): pp. 69-80.

6. For a look at how America was portrayed in the Russian press and journals, see Jeffrey Brooks,“The Press
and Its Message: Images of America in the 1920s and 1930s,” in Russia in the Era of NED Explorations in Soviet
Society and Culture, ed. Sheila Fitzpatrick et al. (Bloomington, IN: Indiana University Press, 1991); also Hans
Rogger,“America in the Russian Mind,” Pacific Historical Review 47 (February 1979): pp. 27-51.
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and utopians, as they had a belief in the unbound ability of man to transform nature
as well as to explore and colonize the cosmos.’

The Biocosmists were heavily influenced by the ideas and writings of the Russian
pre-Revolutionary philosopher Nikolai Fedorov. Fedorov had worried that Earth was
overcrowded and believed that humans could overcome this Malthusian pressure by
exploring and colonizing space. Fedorov’s vague notions of space travel as a way to achieve
immortality for the human race was at the crux of his mystical utopian ideas and were very
popular among Russian intellectuals.® One of Fedorov’s most avid disciples was the space
visionary Konstantin Tsiolkovskii. According to the science journalist Victor Shkolovskii,
Fedorov had hoped Tsiolkovskii would popularize notions of space flight and rocketry
amonggt the Russian reading public.” In the Soviet period, the Biocosmists became devout
tollowers of Fedorov, and they spread his (and Konstantin Tsiolkovskiis) ideas in the
popular media for an eager readership willingly consuming articles on space travel."”

However, during the Soviet 1920s, professional science educators also served
as popularizers of space flight and rocketry. Those Russian intellectuals, such as the
Leningrad physics professor Ia. I. Perel’man, had more didactic purposes in mind.
Perel’man, for instance, published many articles on rocket science and space travel
in the several widely distributed popular journals he edited, such as In Nature’s
Workshop. These articles had an educational focus, attempting to explain the basics
of gravitational forces and rudimentary rocketry to a popular audience." Perel'man
was particularly interested in spreading the ideas of the space visionary Konstantin
Tsiolkovskii, and popularized Tsiolkovskii’s theories on space flight in his widely
read book entitled Mezhplanetnoe puteshestvie (Interplanetary ‘Tiavel). Perel’'man
adamantly defended the notion of space flight against skeptics, explaining to readers
how rockets could potentially overcome gravitational forces by projectiles traveling

7. For a good overview of the participants and focus of the Biocosmists and other utopian groups, see
Richard Stites, Revolutionary Dreams: Utopian Vision and Experimental Life in the Russian Revolution
(New York: Oxford University Press, 1989), pp. 168—170.

8. For an analysis of Fedorov and his school of mysticism, see Peter Wiles, “On Physical Immortality,”
Survey, nos. 56/57 (1965): pp. 132—-134.

9. See Victor Shklovskii, “Kosmonavtika ot A do Ia,” in Literaturnaia gazeta (7 April 1971): p. 13.

10. For an analysis of the philosophical roots of Russian cosmism, see Michael Hagemeister,
“Russian Cosmism in the 1920s and Today,” in The Occult in Russian and Soviet Culture, Bernice
Glatzer Rosenthal, ed. (Ithaca, NY: Cornell University Press, 1997). Hagemeister argues that the city
of Kaluga, Russia, where Tsiolkovskii lived most of his life, was a center for cosmism whose followers
professed a belief in the omnipotence of science and technology. According to some Biocosmists,
such as Tsiolkovskii, by traveling to outer space the human race could lose its corporeality and gain
a type of immortality in infinite space and time. See A. L. Chizhevskii, “Stranitsy vospominanii o K.
E.Tsiolkovskom,” Khimiia i zhizn’, no. 1 (1977): pp. 23-32.

11. For an example of these types of articles, particularly those explaining the basis of rocketry
and overcoming the Earth’s gravitational forces, see Ia. I. Perel’'man, “Za predely atmosfery,” in I/
masterskoi prirody, nos. 5-6 (1919): pp. 32-33.
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at high speeds with the use of liquid fuels (something Tsiolkovskii had dreamed
of earlier)."? Perel’'man was also editor of the popular-science journal Priroda i liudi
(Nature and People), which also carried articles on science and the cosmos. During
the 1920s, Perel’'man had served in the Soviet Commissariat of Enlightenment
(Ministry of Education), where he worked on school curricula reform. There he
made great strides in introducing the basics of physics, mathematics, and astronomy
into secondary school curricula—a crucial building block for young students in
understanding rocketry and space discovery.'

Though Pere’'man fought hard to substantiate the importance of rocketry in
the public mind, on some level the fascination with air flight had already forged an
interested and impressionable public. State and privately commissioned (by each journal
or newspaper) reader surveys in the 1920s offer historians detailed responses to reader
interests. This survey data showed there was a genuine fascination with rocketry and
that air flight and space exploration were extremely popular topics amongst readers.
Interestingly enough, the surveys pointedly show how readers were actively exposed to
news and information on air- and spaceflight from Western European and American
sources. However, during the Stalinist 1930s and 1940s, this would soon change.'

By the mid-1930s,a cultural shift had occurred in Russia under Stalin, dubbed by
the 1940s historian Nicholas Timasheft as “The Great Retreat.” Timasheft, and some
current cultural historians, have argued that during high Stalinism Russia embodied
a retreat away from socialist cultural norms back toward greater Russian, more
nationalistic themes." It is within this context that the Soviet aeronautical feats during
the 1930s were glorified and popularized through propagandistic means by the Soviet
press.'® During the earlier 1920s, international acronautical feats (especially those in
the West) were covered with the same frequency as equivalent Russian achievements.
However, during the Stalinist 1930s and 1940s, prior to the Sputnik era, Russians
began to witness a departure toward an increasingly nationalistic, triumphal manner.

12. See Ia. I. Perel’'man, Mezhplanetnoe puteshestvie (Leningrad, 1923).
13. See editor’s biographical entry in V masterskoi prirody, nos. 5—6 (1919).

14. For an overview of these sociological reader surveys, particularly focusing on reader questionnaires,
see M. Rappeport,“Chto dala nasha anketa?” Nauka i teknika, 13 January 1926. For a look at the specific
reader surveys of one popular scientific journal in the 1920s, see “Nasha anketa,” Iskra, no. 6 (June
1927): pp. 38-39.

15. See Nicholas Timasheft, The Great Retreat: The Growth and Decline of Communism in Russia
(New York: E. P. Dutton & Co., 1946). For a more current analysis of cultural practices during the
Stalinist 1930s, see Sheila Fitzpatrick, Everyday Stalinism: Ordinary Life in Extraordinary Times, Soviet
Russia in the 1930s (New York: Oxford University Press, 1999).

16.In the popular journals, the 1930s were characterized as years of “Stakhanovite Socialist
Aviation.” In the summer of 1936, Chkalov, Baidukov, and Beliakov made their historic, nonstop
flight in a Soviet ANT-35. In 1936, Levanovskii and Levchenko flew from Los Angeles to Moscow,
and Molokov flew along the arctic seaboard of the USSR See L. Khvat, Besprimernyi perelet (Moscow,
1936). Also see “Po stalinskomu marshrutu,” Chto chitat’, no. 2 (1936): pp. 45—47.
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It is during this era that the visionary rocket and space theorist K. E. Tsiolkovskii
was asked to give his catalytic speech on the future of human space travel on
May Day, 1935, from Red Square. Though catalytic moments are, individually,
critical junctures in history, Tsiolkovskii’s speech must be contextualized within
the greater Russian cultural nationalism propagated at the time by the Stalinist
regime. Nonetheless, this was no ordinary speech; its repercussion was extraordinary
amongst the public, politicians, and physicists alike. His taped speech was also
broadcast by radio throughout the former Soviet Union, across 11 time zones,
with an enormous social impact. Both Stalin, and later Khrushchev, would use the
figure of Tsiolkovskii to focus on the superiority of Soviet technology over Western
capitalism and its scientific system. However, both during this speech and at times
prior to this event, Tsiolkovskii used these Soviet public venues to promote his
own ideas about the future possibility of space flight. This speech was given while
impressive Soviet airplanes flew above Red Square, and Tsiolkovskii described them
as “steel dragonflies” which were only a tip of a more profound iceberg."”

Though events like this were certainly propagandistic public spectacles (see
figure 3.1), scientists and future physicists alike were still very impressed with the
secondary, depoliticized vision (or meaning) that Tsiolkovskii’s ideas embodied.
In his memoirs, the nuclear physicist and science advisor to Gorbachev, Roald Z.
Sagdeev, acknowledged the duality embedded in these Soviet public spectacles. On
one hand, he believed Stalin used Tsiolkovskii’s 1935 broadcast from Red Square to
further build the notion of the superiority of Soviet technology in the ensuing arms
and space race. On the other hand, Tsiolkovskii’s work became better known in the
1930s and 1940s, and many future space scientists read his popular work voraciously.
Sagdeev argues that on 1 May 1935, enthusiastic Soviet citizens (including his
parents, educated scientific academics) were enthralled by the speech.™

In a recollection related to Sagdeev’s above, Valentin Glushko, designer of
Energiya and many rocket engines that operated on Tsiolkovskii’s dream of using
liquid propellants, to some extent corroborates Sagdeev’s perspective in his own
memoirs. Glushko corresponded with Tsiolkovskii as a teenager and was inspired
by his popular books in the 1920s and 1930s. Glushko believed that, mixed in
with the Soviet propaganda and nationalist fervor propagated from above, was sheer
enthusiasm and pride on the part of future scientists (and young space enthusiasts)

17.K. E. Tsiolkovskii, “Osyshchestvliaetsia mechta chelovechestva, Pervomaiskoe prevetstvie K.
E. Tsiolkovskogo na plenke,” a speech taped in his office/laboratory Kaluga, Russia in the last
week of April 1935. The speech is transcribed in K. E. Tsiolkovskii, Sbornik posviashchennyi pamiati
znamenitogo deiatelia nauki (Kaluga, 1935).

18. See Roald Z. Sagdeev, The Making of a Soviet Scientist: My Adventures in Nuclear Fusion and
Space from Stalin to Star Wars (New York: John Wiley & Sons, Inc., 1994), pp. 4-6, 181-182.
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from below."” This reflects somewhat on the popular surge of both interest in
spaceflight (which continued in Stalin’s time) and the symbiosis that coalesced this
public interest with the nationalist drive from above. Many physicists as well as
ordinary citizens made pilgrimages to Kaluga, Russia to see Tsiokovskii before his
death in September of 1935. Tsiolkovskii’s funeral in provincial Russia was almost
a type of national, cathartic dirge and thus a reflection of the spontaneous interest
in local space heroes.

This genuinely popular adulation for space heroes continued into the
Khrushchev era as well. The eminent historian of Russian science, Loren R. Graham,
reported in his recent memoirs that he had a similar impression on 12 April 1961,
when he marched through Red Square at the celebration for the cosmonaut Yuri
Gagarin sponsored by the Soviet leadership. Graham found this to be a mix of
propagandistic spectacle from above and sincere, heartfelt public outpouring of
support from below. As Graham looked back at that day and canonization, he also
ruminated on the views of Soviet citizens and their pride in Gagarin:

In later years when the Soviet Union became [a] decrepit and
failing society, I often recall that day as the apogee in Soviet
citizens’ belief that they held the key to the future of civilization.
The celebrations on the street were genuine and heartfelt. Soviet
science was, they were sure, the best in the world, and Soviet
rockets succeeded where American ones failed.?

SPACE PERVADES THE SOVIET CONSCIOUSNESS: SPUTNIK, THE
KHRUSHCHEV ERA, AND THE PUBLIC SPHERE

During the era of the Second World War, and during Soviet reconstruction in
the late 1940s and 1950s, Soviet aeronautical and cosmonautic feats were, to some
extent, relegated to the periphery of the public landscape while the country was
rehabilitated physically, politically and psychologically. But with the Khrushchev era
and the dawn of Sputnik in 1957, the country witnessed a return to the nationalistic
fervor of Soviet aeronautical and space development; again, as momentous as 1957
was, it built on the Stalin years but this time the regime orchestrated the public and
social response more elaborately.

With the launching of Sputnik 1 in 1957, as part of the myriad of celebratory
events, a host of journals filled pages with laudatory articles on Soviet rocketry, the
history of spaceflight, and the life of the new cosmonaut. They included eclectic

19. See Valentin Glushko’s reminiscences in his grandiose history of the Soviet space program,
The Soviet Encyclopedia of the Cosmos (Moscow: Nauka, 1974).

20. See Loren R. Graham, Moscow Stories (Bloomington, IN: Indiana University Press, 2006), pp. 18-19.
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journals such as Ogonek (Little Flame), literary journals such as Literaturnaia gazeta
(Literary Journal),and more politicized, official ones such as Kommunist (‘The Communist)
and Partiinaia zhizn’ (Party Life). While most writers (and journalists) glorified Soviet
achievements in space, there were the occasional letters to editors (which were actually
published in newspapers such as Komsomol’skaia Pravda) that questioned the public
support of the space effort, but they were generally anomalous to the norm.”

All the same, public debate on the efficacy of the space program did exist in
the popular press under Khrushchev. Sometimes ordinary, concerned citizens wrote
letters to editors of newspapers, such as Komsomol’skaia Pravda, that questioned why so
much funding was shunted to the space program at a time when salaries for workers
in factories were woefully low and consumer items were so scarce.”? Other letters
were queries regarding whether automatons could accomplish similar feats conducted
by human cosmonauts in outer space. Many of these types of letters, in general, also
questioned the safety of space travel in rockets for Soviet cosmonauts.

With the above exceptions aside, however, public discourse on the space
program was mostly constrained, and even limited to voices with large public
reputations (such as major writers of literary significance). Some literary figures,
such as II'ia Ehrenburg, were concerned about how technology and the space
race obscured the importance of other aspects of Soviet life on Earth, such as
the development of literature and the arts, and questioned the substantial funds
and government subsidies put into these technical arenas.* These critiques by
literary figures as well as citizens may have been a repercussion or reflection of
the Khrushchev “thaw”—the limited loosening of controls on artistic and public
expression in the Soviet Union from 1953 until approximately 1962.% Furthermore,
they may have reflected the need for a more outspoken segment of the cultural
intelligentsia to remind the public of Russia’s great artistic tradition (which should
not be masked by its recent technological feats). All the same, these critiques, as well
as ordinary citizens’ letters mentioned above, were never outright diatribes against
the regime’s achievements in spaceflight, and much of the public discourse still
remained, in a censored state, oriented toward glorifications of those achievements.

21. See Paul R. Josephson, “Rockets, Reactors, and Soviet Culture,” in Science and the Soviet Social
Order, ed. Loren R. Graham (Cambridge, MA: Harvard University Press, 1990), pp. 180-185.

22. For an example of this, see a worker’ letter to Komsomol’skaia Pravda published under the name
Aleksei N.,“Ne rano li zaigryvat’s lunoi,” Komsomol’skaia Pravda, 11 June 1960: p. 1.

23. For an example of articles (as well as letters to editors) in the popular Soviet press and
journals on the controversy of humans vs. automatons being sent into space, see B. Danilin, “Kto
poletit v kosmos—chelovek ili avtomat?” Molodaia gvardiia 1 (1961): pp. 204-208.

24. See II'ia Ehrenburg, “O lune, o zemle, o serdtse,” Literaturnaia gazeta 1 (January 1960): pp. 3—4.

25. For an overview of the cultural and public/civic thaw under Nikita Khrushchev, see Priscilla
Johnson, Khrushchev and the Arts: The Politics of Soviet Culture (Cambridge, MA:The MIT Press, 1964).
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The historian Paul Josephson, in his analysis of the public ramifications of nuclear,
atomic, and space science, argues that celebrations and mass rallies (particularly in
Moscow) became an important site for the Soviet “masses” to become involved in the
spectacle of display for Soviet “big science.”® Planetariums hosted lectures on outer space;
writers produced short stories with exaggerated platitudes for adults and children; and
Soviet composers created popular songs (especially short chastushki) celebrating Sputnik
to be sung to children at schools.” However, official institutions such as the Academy of
Sciences became the greatest proponents and conduits for disseminating more detailed
public lectures on the significance of these achievements. It was S. P. Korolev, the director
of the post-WW!II Soviet rocket program and, in actuality, the real father of the Russian
space program, who was asked to direct these celebrations at the Academy; he was also
asked to give the 1957 keynote commemorative speech for the capstone series of events
planned in the era of Sputnik which honored Soviet space legends such as Konstantin
Tsiolkovskii (the grandfather of the Russian space program—Ded cosmosa).*

What is interesting about the various speeches given by academics such as
Korolev, however, is that although they were prescribed to mythologize great feats
in Soviet rocketry (and help build a pantheon of iconic figures in Soviet space
history), the actual speeches focused as much on small (yet significant) scientific
contributions these figures made. For instance, Korolev’s 1957 speech glorifying
Tsiolkovskii certainly painted him within the Soviet paradigm of one of the “first”
to conceive of rockets with liquid fuel. However, Korolev also spent as much time in
his speech, if not more, discussing the more pertinent contribution of Tsiolkovskii’s
mathematical equations on the velocity of rockets leaving Earth’s atmosphere.”

26. See Josephson’s analysis of public display of big science in the former Soviet Union in his excellent
chapter entitled “Rockets, Reactors, and Soviet Culture,” in Science and the Soviet Social Order; Graham, ed.

27.See S. Ostrovskii, “Pesenka o sputnike,” Kul'turno-prosvetitel’'naia rabota 1 (1958): pp. 30-33. These
children’s chastushki were two- or four-line folk verses to be sung in an upbeat tempo with fervor. See G.
Liando, “Nebesnye chastushki,” Kul’turno-prosvetitel’naia rabota 1 (1958): p. 34.

28.1In the 1940s during the war, but primarily after the war and into the 1950s, the Soviets make
unsubstantiated claims of national priority in scientific discoveries. These claims ranged from the
ludicrous assertion of the invention of the electric light, radio, and telegraph, to more specific scientific
assertions of Soviets discoveries in a variety of disciplines, such as structural chemistry. Loren Graham
believes most of these claims were abandoned later in the Brezhnev era in the 1960s and 1970s.
However, he rightfully asserts that a few of those disciplinary claims (particularly revolving around
certain scientific figures) should be investigated more seriously and need to be further analyzed in
isolation of the general nationalistic assertions. See Loren R. Graham, Science in Russia and the Soviet
Union: A Short History (New York: Cambridge University Press, 1993), pp. 142—143. These assertions
are relevant to this public debate since the Soviets glorified their early theorists of cosmonautics, such
as Tsiokovskii, claiming at times that they were the first to conceive of rocket flight.

29. See S. P. Korolyev, “On the Practical Significance of the Scientific and Engineering Propositions
of Tsiolkovskii in Rocketry.” Lecture given on 17 September 1957, based on the centennial celebrations
of the birth of Tsiolkovskii held in Moscow, in K. E. Tsiolkovskii, Izbrannyie trudy (Moscow, Academy of
Sciences Publishers,1963), pp. 16—18.
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Though nationalistic in orientation, these public speeches at the Academy
sought the small kernel of scientific truth, so to speak, while downplaying the greater
Soviet myth. Academician Boris Chertok, an engineer and the deputy director
under Korolev, later described Korolev’s speech on Tsiolkovskii as critical to the
rocket community, if not overlooked at the time. Chertok, in his recently published
memoirs, admitted that he and Korolev agreed that it was Tsiolkovskii’s velocity
equation that was his real, lasting legacy of scientific contribution to the future of
rocketry.*® Chertok admitted that the regime exaggerated these iconic figures and, at
times, those such as Korolev tried to focus on real scientific contributions generally
overshadowed by the regime. Ironically, it was Chertok himself who believed that
myth and reality are nebulous concepts and those lines were sometimes blurred
historically. In his memoirs, Chertok recanted a story about how mythic Tsiolkovskii
actually was, despite his real scientific contributions to rocketry:

Of the first missile decade, the last three years were certainly
the most interesting in terms of science and engineering. The
people who joined the missile programs during 1954-56
to a great extent determined the subsequent development
of our cosmonautics program. While these people were still
relatively young, someone’s quip caught their fancy. According
to our personal history forms, our personnel fall into one of
two categories: they are either Tsiolkovskils best students or
individuals whose youth isn’t their main shortcoming.’

EP1tOGUE: THE MYTHOLOGY OF SOVIET COSMONAUTICS AND
ITS SOCIAL AND CULTURAL IMPACTS AND R AMIFICATIONS

By the height of the Khrushchev era in the early 1960s, and after Yuri Gagarin’s
historic piloted circling of outer space, the Soviet paradigm as propagated in public
went beyond national enthusiasm toward emphasizing how the regime made
quantum leaps to outpace the West. In April of 1961, just after Yuri Gagarin became
the first human being to rocket into space orbit, the Soviets held a gala diplomatic
banquet in the Kremlin in his honor. At the event, the beaming Soviet premier,
Nikita Khrushchev, embraced Gagarin and then made a toast. He said, “We used
to go barefoot and without clothes and arrogant Western theoreticians predicted
that bast-shoed Russians would never become a great power.”*? Furthermore, he
said, “once-illiterate Russia, which many regarded as a barbaric country, had now

30. Boris Chertok, Rockets and People, vol. 1, NASA History Series, NASA SP-2005-4110 (Washington,
DC, 2005), p. 3.

31. Boris Chertok, Rockets and People, Creating a Rocket Industry, vol. 2, NASA History Series, NASA
SP-2006-4110 (Washington, DC, 2006), p. 168.

32. Pravda, 15 April 1961:p. 2.
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pioneered the path into space.”*

This speech, published the next day in Pravda
for all Soviet citizens to read, propagated a notion that the Soviets overcame great
adversity to show the West how they could lead in the space race. Although this
speech maintained the triumphal tone of the Stalin era, it went beyond that to
emphasize the “Promethean” nature and “quantum leaps” of Russia’s advances

Ironically, Khrushchev’s boastful speech disregarded the real legacies his regime
inherited. That is, Russia had a long history of not only rocket design and invention
stretching back to the Tsarist era, but also an enthusiastic, engaged public that
was fascinated with global discoveries in aeronautics and rocketry going back to
the Tsarist era and the cosmopolitan 1920s. In fact, Russia had a tradition in the
Tsarist era of public display of rocketry going back to the eighteenth century. The
Romanov dynasty was especially well known for being fond of fireworks displays at
public festivities in St. Petersburg, which may have been a catalyst for public interest
in rocketry. This interest, as mentioned above, was fostered in the late Tsarist and
early Soviet press and popular journals of the time, and well into the late 1920s.

Though this cosmopolitanism and enthusiasm may have changed in the
Stalinist 1930s and 1940s as the regime propagated more nationalistic myths of
Soviet scientific triumphs, a fascination with and national pride in space discovery
and rocketry was still maintained in the minds of average Soviet citizens and
physicists alike. By the time of the Khrushchev thaw, with its limited public debate,
citizens may have questioned both the efticacy of the Soviet space program and its
propagandistic celebrations, but they (like most citizens globally) maintained that
fascination which stretched back to the eras of the Tsars and Lenin. Though we
may not be able to document that “fascination from below” with the same set of
sociological reader surveys and social-scientific data available to historians for the
pre-WWII era, and though that imagination clearly was highly constrained and
orchestrated in a censored state “from above,” it existed (legacy intact) in memories
and oral testimony all the same.

33. Ibid.



Figure 3.1—Photo of a 1933 public demonstration of the Stalin-era technical society, Aviation and Chemistry.
Konstantin Tsiolkovskii (space visionary), second from the left, was more frequently asked to take part in these Stalin-
era festivities glorifying the regime as the 1930s unfolded. These festivities were part of a larger movement to expand
public spectacles, while focusing on the achievements of Soviet science and technology. Photo courtesy of Russian
Academy of Sciences Archive in Moscow. (From ARAN, fond 555, op. 2, d. 149, 1.3.)



CHAPTER 4

LiVE FROM THE MOON: THE SOCIETAL
IMPACT OF APOLLO

Andrew Chaikin

In October 2006, newspapers and Web sites around the world carried the news
that a 37-year-old mystery had apparently been solved: Computer analysis seemed
to reveal that the word “a,” long thought to be missing from Apollo 11 commander
Neil Armstrong’s first words after setting foot on the Moon, had been spoken after
all." Now there was no need for editors to insert parentheses in Armstrong’s famous
quote, “That’s one small step for a man, one giant leap for mankind.” Aside from
the relief it gave grammarians—as Armstrong himself acknowledged, the sentence
would not have made sense without the missing article—the story illustrated the
enduring cultural impact of Project Apollo.

Our society’s experiences of the first human voyages to another world have
continued to evolve, even though the last of these pioneering journeys took place
more than three decades ago,in December 1972.That is understandable, considering
the fact that Apollo was among the most memorable events of the twentieth century.
Many observers have identified the Moon missions as one of civilization’s crowning
achievements; Apollo has also been called the greatest technological feat of the last
millennium.As one would expect for an event of such magnitude, the cultural impact
of Apollo has been multifaceted. It was an event of international importance and yet
it touched countless lives on an intensely personal level. Apollo was set in motion by
geopolitical, cold war concerns that had little to do with exploration: President John
E Kennedy saw the lunar landing challenge as a way to best the Soviet Union and
show the world the strength of a free society. But like all explorations, Apollo had
some consequences that were largely unanticipated, including the profound effects
of seeing Earth from lunar distance.

1. For example, “Armstrong ‘got moon quote right’,” BBC News, 2 October 2000, http://news.bbc.
co.uk/2/hi/americas/5398560.stm (accessed 13 August 2007).
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A LEAP IN PERSPECTIVE

When Americans awoke on Christmas morning of 1968, they were greeted
by more than presents under the tree. Newspaper, radio, and television reports were
filled with the momentous news that three astronauts—the crew of NASA’s Apollo
8 mission—were on their way back to Earth after becoming the first human beings
to orbit the Moon. For the U.S. space program, Apollo 8 represented a major step
toward achieving the national goal, set by President Kennedy in 1961, of landing
men on the Moon before the end of the 1960s. The news that three astronauts had
flown around our nearest celestial neighbor sparked feelings of national pride and
accomplishment, but it was also clear that other impacts were being felt from this
extraordinary feat.

In particular, there was a new awareness of Earth and its place in universe.
Through their spacecraft windows, the crew of the Moonward-bound Apollo 8
had seen their home planet shrink until it was small enough to cover with an
outstretched thumb. But it wasn’t just Earth’s small size that impressed the astronauts;
it was the fact that our planet was so clearly alive and, in that way, apparently alone
in the universe. In contrast to the bleak and lifeless Moonscape, Earth represented,
in the words of Apollo 8 command module pilot Jim Lovell, “a grand oasis in the
big vastness of space.”

The fact that millions of people heard Lovell’s words live, during a television
broadcast by the astronauts from lunar orbit, was one way in which Apollo was
unlike any previous exploration in human history. No longer did the populace have
to wait for news reports to trickle in from the frontier; now they were eyewitnesses
to the event and its impact unfolded in real time. Only the astronauts could actually
see what Earth looked like from 230,000 miles away, but anyone following the
mission could share, in some measure, that unprecedented leap in perspective.
Poet Archibald MacLeish expressed this in a reflection entitled “Riders on Earth
Together, Brothers in Eternal Cold” that was printed on the front page of The New
York Times on Christmas Day:

1o see the earth as it truly is, small blue and beautiful in that eternal
silence where it floats, is to see outselves as riders on the earth together,
brothers on that bright loveliness in the eternal cold—nbrothers who know
now they are truly brothers.”

This transcendent idea stood in stark contrast to the previous events of 1968.
The nation was becoming increasingly divided over such issues as the escalation of
the Vietnam War, racial tensions, and the troubles of the inner cities. In a year that saw
more than its share of horrors, including the assassinations of Martin Luther King,

2. Archibald MacLeish, “A Reflection: Riders on Earth Together, Brothers in Eternal Cold,” The New
York Times, 25 December 1968: p. 1.
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Jr. and Robert Kennedy, Apollo 8 provided an uplifting end. One of the countless
telegrams received by the astronauts after their return said,“You saved 1968.”

Still, not all reactions to the Moon mission were positive. Atheist Madeline
Murray O’Hare protested the fact that during their second lunar-orbit telecast on
Christmas Eve the astronauts had read from Genesis; she later sued, unsuccessfully,
to block any form of public prayer by astronauts during space missions. But for
most Earthlings the impact of Apollo 8’s new perspective on their home was lasting
and positive. It was captured in stunning clarity in the astronauts’ photographs, one
of which—an image of Earthrise taken by Bill Anders—was later made into a U.S.
postage stamp. Many observers have noted the timing of Apollo 8 with respect to
the increase in environmental activism; futurist Stewart Brand maintains it is no
coincidence that the first Earth Day, a nationwide observance of environmental
issues, took place in April 1970, some 16 months after Americans first saw how their
world looked from the Moon. It is worth noting that for the astronauts themselves
the arresting sight of their world as a lovely and seemingly fragile “Christmas
ornament” rising above the lunar horizon was the greatest surprise of the mission.
Anders would later recall thinking,“We came all this way to explore the Moon, and
the most important thing is that we discovered the Earth.”*

SHIFTING PRIORITIES

As momentous as Apollo 8 was, its historical impact was equaled, even
surpassed, by that of Apollo 11, the first landing of humans on another world. When
Neil Armstrong and Buzz Aldrin took history’s first Moonwalk on 20 July 1969, an
estimated 600 million people—one-fifth of the worlds population—witnessed it
on live television and radio. It was difficult not to feel the enormity of the event, and
some observers viewed it as a turning point in the course of civilization—especially
science fiction writers, many of whom had envisioned the event in the decades
before it happened. One was Robert Heinlein, who had penned the story for the
1950 film Destination Moon; on the day of the Moonwalk he appeared as a guest on
CBS News’ television coverage of the mission. “This is the greatest event in all the
history of the human race up to this time,” Heinlein said. “Today is New Year’s Day
of the Year One. If we don’t change the calendar, historians will do so.”®

And yet no one could ignore the fact that the first Moon landing, taking place
at a time of continuing turmoil in the United States, was also evoking dissent. On

3. Frank Borman has mentioned this telegram in a number of interviews. See, for example, American Experience,
PBS, http:/ /ww.pbs.org/wgbh/amex /moon /peopleevents /e_1968.html (accessed 13 August 2007).

4. Bill Anders interview with the author, July 1987.

5. Man on the Moon [DVD] (Apollo 11 chapter), Marathon Music and Video, distributed by EDI,
Eugene, OR, 2003.
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the day before the Apollo 11 launch, Ralph Abernathy, chairman of the Southern
Christian Leadership Council, came to the Kennedy Space Center with a small
group of protesters to draw attention to the plight of the nation’s poor. And in
New York City on the day of the landing, a member of Harlem’s black community
voiced the same concern to a network TV reporter:

The cash they wasted, as far as I'm concerned, in getting to the moon,
could have been used to feed poor black people in Harlem, and all over
this country. So, you know, never mind the moon; let’s get some of that
cash in Harlem.

A defense of the Apollo expenditures (the estimated total was $24 billion)
came from Arthur C. Clarke, the writer and futurist who had collaborated with
director Stanley Kubrick to create the screenplay for Kubrick’s 1968 epic science
fiction film 2001: A Space Odyssey. In his comments, Clarke looked to Apollo’s
long-term benefits:

I think in the long run the money that’s been put into the space program
is one of the best investments this country has ever made . . .This is a
downpayment on the future of mankind. It’s as simple as that.”

Another celebrated science fiction visionary, Ray Bradbury, was even more forceful.
He encountered negative sentiments while appearing on a televised panel discussion on
the Moonwalk in London. There he found himself confronted by criticism of Apollo
from his fellow guests, who included Irish political activist Bernadette Devlin. Bradbury
responded with his own big-picture perspective, as he later described it:

This is the result of six billion years of evolution. Tonight, we have
given the lie to gravity. We have reached for the stars . . . And you refuse
celebrate? To hell with you®

In general, reactions to Apollo 11 were divided between those who felt that
reaching for the Moon was out of step with urgent needs on Earth, and those who
insisted that Apollo’s cost was outweighed by its long-term significance. How people
gauged the importance of the first human footsteps on another world depended
very much on who was being asked.

Still, it was clear that Apollo 11’s cultural imprint was indelible. The quote that
accompanied Neil Armstrong’s first lunar footstep became instantly immortal and
became the source of countless spinoffs. (Less than a month after the Moonwalk,
one appeared at New York’s Shea Stadium, where a teenaged fan cheered the Mets
baseball team and their manager, Gil Hodges, on the way to their first winning season

6. Ibid.

7. CBS News Transcript, 10:56:20 PM, ED'T; 7/20/69: The Historic Conquest of the Moon as Reported to the
American People by CBS News over the CBS Television Network (New York: CBS News, 1970), p. 60.

8. Ray Bradbury speech, San Francisco Palace of Fine Arts, 10 July 1972 (recording provided to the
author by space artist Don Davis).
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with a homemade sign: “One Small Step for Hodges, One Giant Leap for Met-kind.”)’
Another way in which the success of Apollo 11 entered the culture was in a new phrase
that entered the language: “If they can put a man on the Moon, why can’t they [fill in
the blank]?” The blank ranged from curing cancer to solving the problems of the inner
cities.'” This questioner was usually unaware of the fact that, unlike many of the difficult
problems of the day, the Moon landing was a feat of engineering for which the enabling
scientific discoveries had already been made. But it underscored the way in which the
success of Apollo 11 had permanently altered the public’s sense of what a group of
human beings dedicated to a single goal was capable of accomplishing.

Acknowledgement of the Moon landing also showed up in popular songs written
shortly afterward. Singer-songwriter Joni Mitchell wrote in her song, “Willy,”

He stood looking thru the lace at the face on the conquered Moon."
Less enduring was a composition entitled “American Moon,” which proclaimed,

Apollo Eleven delivered our heavenly right to say,
“T'he man in the moon is a citizen of the U.S.A.”
Stand up and brag for your grand old flag

Waving on the moon tonight, oh yes,

Waving on the moon tonight.'

“American Moon” reflected the way in which Apollo 11 could be viewed
through the lens of nationalism: By winning the space race with the Soviet Union,
Apollo had given a boost to the nation’s prestige in the world and, for many
Americans, a heightened a sense of national pride. But seen through another lens,
particularly that of the nation’s disadvantaged, the view was starkly different.To black
poet Gil Scott-Heron, Apollo was emblematic of the nation’s racial inequalities. He
expressed this in “Whitey on the Moon,” which begins,

A rat done bit my sister Nell.

(with Whitey on the moon)

Her face and arms began to swell.

(and Whitey’s on the moon)

I can’t pay no doctor bill (but Whitey’s on the moon)
Ten years from now Il be payin’ still.

(while Whitey’s on the moon)"

9. Joseph Durso, “Mets Complete a Four-Game Sweep of Padres with Pair of 3-to-2 Victories,” The
New York Times, 18 August 1969: p. 41.

10. See, for example, “The Moon and Middle America,” Time, 1 August 1969; Evan Jenkins, “For
Ph.DJ, No End to Lean Years,” The New York Times, 8 January 1973: p. 72.

11. Joni Mitchell,“Willy,” Ladies of the Canyon, 1970 (CD 1990, Reprise, Burbank, CA, 6376-2).

12. Lyrics are printed on the Web site of the Smithsonian’s National Museum of American History
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Aprorro FADES FrROM VIEW

For many people, the Moon program began and ended with Apollo 11; the
night they saw two Americans leave their footprints on another world would prove
to be their only vivid memory of Apollo. But in truth, Apollo was far from over.
Six more landing attempts followed, all but one of which were successtul, while the
magnitude of Apollo’s lunar explorations quickened at a truly extraordinary pace.
In the summer of 1971, just two years after Armstrong and Aldrin explored a bland
acre of Moonscape for two and a half hours, Apollo 15 astronauts Dave Scott and
Jim Irwin were living on the Moon for three full days. Their Moonwalks lasted up
to seven hours—a full working day on the surface of the Moon—and they drove a
battery-powered rover for miles across the surface and even up the side of a lunar
mountain, where they picked up rocks almost as old as the solar system itself. By
that time, however, Apollo had largely faded from the nation’s consciousness.

Public interest in the Moon program had begun to fall off after Apollo 11.
In November 1969, Apollo 12 astronauts Pete Conrad and Alan Bean achieved
history’s second lunar landing and made two Moonwalks. Once again there were
live pictures from the surface of the Moon, this time in color. But in news coverage
there were expressions of apathy; one Tennessee resident was quoted as saying, “It’s
old hat, it’s not like the first time.”'* In a sense, that reaction was predictable, given
the fact that Apollo’s stated objective of achieving a lunar landing before the end
of the 1960s had already been accomplished. In a culture attuned to “firsts,” even
the second occurrence of something as extraordinary as landing men on the Moon
could not generate the same level of excitement.

But there were other factors that exacerbated the decline in interest. One was the
sheer strangeness of the events. Unlike science fiction writers (and their readers), most
Americans had little familiarity with space technology and although TV commentators
struggled mightily to convey the nuts and bolts of the Apollo program, arcane concepts
like space rendezvous were, literally and figuratively, over viewers’ heads. In addition,
NASA (and for that matter, the astronauts themselves) tended to emphasize the technical
elements of the program rather than the human experiences that would have been easier
for the public to relate to. Then there was lunar science, which increasingly became the
tocus of both the astronauts and mission planners as the landings progressed. Talk of
breccias and vesicles, of coarse-grained basalt and plagioclase feldspar was not easy for
nonscientists to follow. The cultural divide between scientists and the rest of the populace
was nothing new—it had been described a decade earlier by C. P.Snow in an essay entitled
The Tivo Cultures—but Apollo seemed to throw that gap into vivid relief.

14. Douglas Robinson, “Second Moon Visit Stirs Less Public Excitement,” The New York Times,
20 November 1969: p. 30.

15. This effect of Apollo is described by Kerry Joels in “Apollo and the Two Cultures,” in Apollo:
Ten Years Since Tranquillity Base (Washington, DC: National Air and Space Museum, 1979).
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Still another factor was the increasing dissent over the war in Vietnam.
Among young people especially, one of the effects of the war was a mistrust of the
government’s use of technology; there was little distinction between the technology
of warfare and the technology of space exploration. And though Apollo’s successes
had briefly raised the national mood, they could not compete with Americans’
mounting preoccupation with the war. In April 1970, when an oxygen tank aboard
Apollo 13 exploded 200,000 miles from Earth, the crisis sparked a resurgence of
interest in the Moon program, as NASA struggled to save Jim Lovell and his crew
from a lonely death in space. But even then it was clear that the war was still on
many people’s minds. During the crisis a student at Duke University was asked
by a professor, “Do you think they’ll get them back?” The student responded by
talking about the American troops in Vietnam.'® A couple of weeks after Apollo 13’
safe return, four students were killed by National Guardsmen during an antiwar
demonstration at Kent State University, intensifying the country’s conflict over the
war. Interest in Apollo never recovered to earlier levels.

This was despite the fact that TV pictures of the astronauts’ activities on the
Moon had greatly improved; the last three Apollo landings carried a higher-quality
color TV camera which could be controlled from Earth. And the scenery visited
by these teams was some of the most impressive landscapes on the Moon, with
towering mountains, a winding canyon, and giant boulders. But even this could
not reverse the dwindling tide of public attention. By the time of the final Apollo
missions, television networks no longer covered the Moonwalks in their entirety.

THE ASTRONAUTS REVEALED

Apollo ended at a time when many Americans were turning inward. The
1970s saw increasing numbers of people engaged in a search for self~awareness and
the realization of one’s own potential. Although the quest for enlightenment often
spilled over into self-indulgence, prompting writer Tom Wolfe to christen the 1970s
“the Me decade,” there was more interest than ever before in personal experience
as a gateway to understanding. So in the mid-1970s, when several Apollo astronauts
began to describe their experiences before, during, and after their lunar missions,
they found an extremely receptive audience. People wanted to know what the
astronauts thought and felt as they left Earth far behind, orbited the Moon, and
walked on its alien surface. They wanted to hear how they had been affected by
their incredible voyages. Underneath their curiosity, many harbored a hope that
somehow these men had been transformed by their journeys.

And in a couple of instances, the experiences of a lunar astronaut fulfilled that
wish. Apollo 15% Jim Irwin returned from the Moon and revealed that he had felt

16. This incident was described to the author by science journalist Mark Washburn in 1988.
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the presence of God there. He soon left NASA to pursue a new life as a Baptist
minister, working to share his faith. But no Apollo veteran’s testimony matched the
mood of the period better than Apollo 14’s Ed Mitchell. Long interested in psychic
phenomena, Mitchell had conducted an experiment in extrasensory perception
during the trip to and from the Moon with a handful of volunteers on Earth. Made
public only after he and his crewmates returned, Mitchell’s experiment spawned a
flurry of media reports. In the years that followed, Mitchell said he had experienced
a shift in consciousness during the trip home from the Moon, giving him a profound
awareness of the universe as a conscious, evolving entity. In 1972 Mitchell left NASA
to pursue the scientific study of consciousness and psychic phenomena."” One of
his first subjects was Uri Geller, whose claimed feats of telekinesis (such as spoon
bending) made him an international celebrity in the early 1970s.

Needless to say, these kinds of experiences and activities did not fit with the
public’s image of the astronauts. During the Apollo program the media, especially
Life magazine, had portrayed the astronauts as all-American heroes with rock-solid
temperaments, heartland opinions, and unwavering morals. Their wives, meanwhile,
were expected to maintain composure at all times, despite the stresses imposed on
them by their husbands’ dangerous profession and by the demands of sudden celebrity.
As the 1960s progressed, however, the Life magazine image of the astronauts and
their wives began to seem incongruous with emerging trends in popular culture.
The Apollo missions took place at a time when the antihero was on the rise, as
exemplified by such films as Cool Hand Luke (1967), Bullitt (1968), and Midnight
Cowboy (1969). Against that backdrop, some saw the astronauts as hopelessly square,
in a camp with what newly elected president Richard Nixon had called “the silent
majority.” Certainly, that did not make it any easier for those segments of the public
to relate to the Apollo missions.

So it came as a bit of a shock—and, some observers said, a relief—when
astronaut memoirs revealed very human traits.” For Apollo 11’ Buzz Aldrin, it
wasn’t the Moon that changed him most dramatically, but what awaited him back on
his home planet. In his 1974 autobiography Return to Earth, Aldrin candidly related
his struggle with alcoholism and manic depression, which came in the wake of the
intense public attention he received after Apollo 11." If that was not in line with
the publics perceptions of astronauts, then neither was the Apollo 15 astronauts’
involvement in a plan to sell first-day covers carried on their Moon mission to a

17. Mitchell has described his experiences in his own book, The Way of the Explorer (New York:
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German stamp dealer, as described in Jim Irwin’s book 1o Rule the Night* In 1977
even more damage was done to the astronauts’ image by The All-American Boys, the
memoir of Walt Cunningham, who had been a crewman on Earth-orbit Apollo 7
mission in 1968; it described, among other things, his colleagues’ extramarital affairs.”!
And in his 1979 landmark portrait of the early astronauts, The Right Stuff, Tom Wolfe
showed the humanity not only of the men but also their wives, who had secretly
harbored fears and anxieties they never shared with the public—or each other.

For all the upheavals surrounding their image, the astronauts themselves remained
relatively anonymous despite their status as the only humans in history to have visited
another world. In 1975 a new television ad campaign by American Express featured
celebrities whose faces were largely unknown to the public; one was Apollo 12
commander Pete Conrad. Looking into the camera, Conrad asked, “Do you know
me? I walked on the Moon.” And Conrad was not the only one who went through
his post-Apollo life so unrecognized.

Nevertheless, even as the astronauts themselves receded from the public’s
consciousness, new reminders of their journeys became firmly embedded in pop
culture. When a new network called Music Television (MTV) debuted in the summer
of 1981, its trailers featured pictures and film clips of astronauts on the Moon. For
MTV’s target audience, some of whom had been small children at the time of Apollo
11, these images must have seemed like just another slice of 1960s nostalgia.

History DOESN’'T R EPEAT

By the time Moonwalkers were bouncing across MTV trailers, the Moon itself
was nowhere to be seen in NASA’s activities. In April 1981, after a six-year hiatus in
American human spaceflight missions, NASA achieved the first flight of its reusable
Space Shuttle. Buoyed by NASA’s promise that the Shuttle would make spaceflight
routine, many people responded with high enthusiasm. And in the first several years
of Shuttle missions there was plenty of action to excite space bufts; they could witness
spacewalking Shuttle astronauts repairing satellites and flying through the void with
self-propelled maneuvering units. (Moonwalking, on the other hand, was now coming
to be known as a dance move performed by Michael Jackson.)

The fact that the Shuttle never ventured beyond low-Earth orbit was lost on some
Americans, for whom going to the Moon had become synonymous with the idea of
spaceflight. No longer exposed to the intricacies of Apollo, people underestimated the
difficulty of lunar voyages and did not realize that no one had been to the Moon since
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1972. This was evident from a comment by Apollo 17 commander Gene Cernan,
who said in late 1986,“People don’t have any concept. They think all astronauts do the
same thing, go to the Moon. [They say,] ‘Oh, doesn’t the shuttle go to the Moon?’” %
The reality was that not only were humans no longer going to the Moon, but NASA
had no plans to send them there.

And by late 1986 the dream of using the Shuttle to make spaceflight routine had
been shattered by the explosion of the Shuttle Challenger in January of that year. In the
wake of the disaster, there was renewed focus on NASA’s uncertain future; even before
the accident, a presidential commission had been convened to study possible long-
range plans for the Agency to pursue. Proposed scenarios included a return of humans
to the Moon, followed by piloted expeditions to Mars. However much enthusiasm
there might have been for this prescription—and there was a great deal among space
advocates—there were uncertainties about how to enact it. Was it simply a matter of
convincing the president to call for such a program, as John Kennedy had in 1961?
Many space advocates thought so, and believed history would repeat itself.

They got a chance to test their belief on 20 July 1989, the 20th anniversary
of the Apollo 11 lunar landing, when President George H. W. Bush declared that
America was going back to the Moon, “this time to stay,” and after that to Mars.
The so-called Space Exploration Initiative (SEI) called for a 30-year effort. But
because of the plan’s projected cost, public reaction was decidedly mixed and there
was strong Congressional resistance. Even NASA itself failed to embrace the plan.
SEI never got off the ground.

More than a decade later, Bush still remembered in detail the stinging defeat
of his space initiative, especially the expectation he'd been given by space advocates
that he could launch a major space program just by following Kennedy’s example.
Summing up the experience, he told NASA Administrator Sean O’Keefe in 2003, “I
was set up. We were all set up.”

As it turned out, the Apollo model for how to launch an ambitious space program
was not valid. And by 1991, with the end of the cold war, the old forces that had given
rise to Apollo were no longer in the equation. In the wake of SEI’s failure there was a
growing awareness of something sharp-eyed observers had noted long before: Apollo
had been a historical anomaly.

APOLLO AS A MULTIGENERATIONAL EXPERIENCE
By the 1990s the generation that had been children during the Apollo missions

had grown up. It included countless scientists and engineers, and even a number of
astronauts and flight controllers, who had been inspired to pursue their careers by the
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Moon missions. It also included storytellers who were moved to revisit the Apollo
saga. One was film director Ron Howard, who brought Apollo’s most dramatic
mission, 1970’ harrowing Apollo 13 flight, to the screen in 1995. With a cast headed
by Oscar-winner Tom Hanks as Jim Lovell, the film depicted the struggle, in space
and on the ground, to rescue Lovell and his crew. One of the year’s top-grossing films,
Apollo 13 was more than a retelling of events; it was a celebration of the courage and
ingenuity that characterized the entire Apollo program. The astronauts were not the
only heroes featured; the film also spotlighted the mission controllers in Houston in
all their engineering-nerd glory. The film even spawned a couple of new catchphrases:

“Houston, we have a problem”**

—the first announcement from Hanks’ Jim Lovell
that Apollo 13 was in trouble—and the rallying cry spoken by Ed Harris as Flight
Director Gene Kranz, “Failure is not an option.”

Apollo 13 brought the drama of the Moon program to a new generation of
young people and reminded adults of what they had lived through but might not
have fully absorbed. Writing about the film in The New York Times, science writer
John Noble Wilford, who had covered the Apollo missions, saw it as a reminder of a
particular spirit of exploration. “One can imagine that the story of Apollo 13, perhaps
now or in other retellings by generations to come,” wrote Wilford, “will evoke a
time when people took risks to reach grand goals, a time when the astronauts were
themselves lionized and we still embraced heroes.””

The resurgence of interest in Apollo was furthered when Hanks went on to
produce a 12-part miniseries for HBO on Apollo, From the Earth to the Moon (based
in part on this writer’s book about the Apollo astronauts and their missions, A Man on
the Moon). In a sense, the various retellings of the Apollo saga, so many years after the
events, filled an important cultural gap. With all the distractions now long gone—the
political discord, the distrust of technology, the antihero culture—the public was ready,
at last, to celebrate the Moon program with new appreciation and understanding of
what it had accomplished.

THE MooN HoaAx

Even decadesafterit happened,some were unwilling to celebrate Apollo, especially
the people who believed it had never happened. This was not a new phenomenon;
even at the time of the first Moon landings there were some who insisted Apollo
was a government hoax and that the Moonwalks had been filmed somewhere in
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the Nevada desert.?® (A group called the International Flat Earth Society, meanwhile,
refused to be swayed by the astronauts’ own reports and photos showing that the
planet is, in fact, a sphere.) In 1978, the film Capricorn One portrayed a faked Mars
mission; although the director, Peter Hayms, did not believe Apollo had been faked, he
was nevertheless fascinated by the notion that such a hoax was possible. Interestingly,
he had written the script in 1972 but met strong resistance to the idea in Hollywood.
By the late 1970s, when he sold the film, that resistance was gone—in part, because
of a new level of distrust of government in the wake of the Watergate scandal that had
made the idea of a faked space program more acceptable to studios.”’

Capricorn One was well received by audiences, but the idea that Apollo itself
had been a hoax was never embraced by a large percentage of Americans. A 1999
Gallup poll revealed that “[TThe overwhelming majority of Americans (89%) do not
believe the U.S. government staged or faked the Apollo Moon landing. Only 6% of
the public believes the landing was faked and another 5% have no opinion.”® Still, the
hoax theory continued to have a presence in the culture, as evidenced in February
2001 when the Fox TV network aired a program called “Conspiracy Theory: Did We
Land on the Moon?”? The producers used faux-scientific analyses of the astronauts’
photographs to “disprove” their validity; in truth, the show’s popularity revealed, above
all, a lack of scientific literacy among its followers.

Despite its obvious flaws, the hoax theory has persisted largely because the
Apollo missions were so difficult for most people to relate to. In 1969 the writer
Norman Mailer, commissioned by Life magazine to cover Apollo 11, had observed
after watching the Moonwalk,“The event was so removed, however, so unreal, that no
objective correlative existed to prove it had not conceivably been an event staged in a
television studio—the greatest con of the century ....” In the same breath, however,
Mailer acknowledged the impossibility of carrying out such a hoax. “It would take
criminals and confidence men mightier, more trustworthy and more resourceful than
anything in this century or the ones before. Merely to conceive of such men was the
surest way to know the event was not staged.”*"Years later, Neil Armstrong put it more
simply: “It would have been harder to fake it than to do it.”*'
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CoNCLUSION: AHEAD OF ITs TIME

Today, more than three decades after the program ended, Apollo remains a unique
event in the history of space exploration. There is no shortage of reminders of the
Moon voyages, including DVDs of the Moonwalks, memorabilia, and other Apollo-
related products. Actual Apollo hardware and lunar samples are on display at museums
around the world.*> But the reality of humans walking on the Moon has receded into
our past. There is something strangely out of place about an event so futuristic that
happened so long ago. Gene Cernan described this feeling in his 1999 autobiography,
The Last Man on the Moon, when he wrote, “Sometimes it seems that Apollo came
before its time. President Kennedy reached far into the twenty-first century, grabbed
a decade of time and slipped it neatly into the 1960s and 1970s.”%

If the first human voyages to the Moon had taken place the way science fiction
writers and space visionaries had predicted—after a step-by-step progression from
the first satellites to the first human spaceflights, then the establishment of a space
infrastructure including reusable space shuttles and permanent space stations in Earth
orbit—they would not have seemed so unreal. The public would have had decades
to get used to the reality of spaceflight, and space technology would have become
a familiar part of the culture. As it actually happened, however, the populace was
relatively unprepared for what took place from December 1968 to December 1972,
when humans journeyed from their home planet to another celestial body.

In January 2004, President George W. Bush announced the Vision for Space
Exploration, including return to the Moon. Unlike his fathers ill-fated Space
Exploration Initiative, the new program did not rely on substantial increases in the
NASA budget. And it came at a time when public support for the space program was
high.* If all goes according to plan, astronauts will be back on the Moon no later than
2020 and our culture will once again be faced with absorbing the reality of humans
walking on another world.

Will Apollo turn out to be the momentous punctuation mark in human history
that Heinlein, Clarke, and Bradbury predicted at the time of Apollo 11? It seems
inescapable that it will, because no matter how far humans are able to go in their quest
to explore the universe, the Apollo missions will stand as the opening chapter. Future
generations will no doubt judge the program’s significance not only by what Apollo
achieved, but what it led to. If, as space visionaries have long maintained, human

32. For a listing of museum displays of Apollo command modules, see “Location of Apollo Command
Modules,” National Air and Space Museum Web site, http:/ /www.nasm.si.edu/collections /imagery /apollo/
spacecraftem.htm (accessed 13 August 2007).

33. Gene Cernan and Don Davis, The Last Man on the Moon: Astronaut Eugene Cernan and America’s
Race in Space (New York: St. Martin’s Press, 1999), p. 344.

34. Leonard David, “NSB Report Finds Steady Public Support For NASA;” 25 May 2004,
http:/ /www.space.com/spacenews /archive04 /nsbarch_052504.html (accessed 13 August 2007).
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expansion into the solar system to become a multiplanet species is inevitable, then
Apollo will surely be seen as the first “giant leap” of that journey.

In our time, however,Apollo’s greatest impact has yet to be completely incorporated
into the culture. Sending the first explorers to the Moon showed us that humans have
the ability to accomplish seemingly impossible things when they work together. And
the testimony and photographs of the men who made those voyages revealed Earth as a
precious oasis of life in a vast and hostile universe, a world to be cherished and protected.
Absorbing these lessons is often at odds with the short-term focus of our day-to-day
culture. But Apollo’s impact will always be there to be revisited and re-experienced, and
to guide us in charting our long-term future.

Author’s acknowledgment: I would like to thank my wife, Vicki, fellow writer and Apollo
devotee, for providing many helpful comments during the writing of this chapter.



CHAPTER §

FRAMING THE MEANINGS OF SPACEFLIGHT
IN THE SHUTTLE ERA

Valerie Neal

mong public policy analysts and pundits, it is conventional wisdom (and has been

almost since the Space Shuttle appeared) that the United States lacks a unifying
societal consensus about the fundamental purpose or goal of contemporary human
spaceflight. Thirty years and more than 115 missions after the first Shuttle orbiter
Enterprise made its debut in 1976, the debate continues along much the same lines as
it began: What purpose justifies the cost and risk of placing people in space? In what
intellectual framework does this enterprise make civic sense? Both the proponents
and opponents of human spaceflight have struggled to express a credible, broadly
persuasive rationale that appeals to or reflects supporting societal values.

Advocates in the Mercury-Gemini-Apollo era of the 1960s were not so tasked.The
politics of the time and presidential leadership gave rise to two readily intelligible frames
of reference for nascent human spaceflight: a competitive space race with the Soviet
Union, and a pioneering venture into a new frontier. Both resonated with the American
public’s hopes, fears, and values. NASA did not need to craft a compelling rationale for
sending people into space; politicians and the media purveyed these messages.

Steeped in cold war anxieties about a possibly mortal adversary, citizens could
understand the importance of an all-out thrust into space, especially after the Soviets
made the first forays there. There was little disputing whether it was worth the cost
and risk; the affirmative response accorded with a people accustomed to victory
and anxious about the bomb. A Time magazine cover in December, 1968, with an
astronaut and cosmonaut sprinting toward the Moon, captured the patriotic urgency
of this race against time, perceived as a race for survival against communism.

Likewise, the effort to reach the Moon resonated with a widely held view of America
as a pioneering nation with a frontier heritage. President Kennedy and his speechwriters
masterfully worked with this deeply ingrained sense of national identity as a metaphor
for exploring the new ocean of space. Racing and pioneering merged in triumphant
images of the U.S. flag and astronauts on the dim landscape of another world.
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But what vision came after? Without a race to win or a frontier to conquer,
continued human spaceflight demanded a new purpose that made sense as a national
endeavor. How would NASA make the case and what role would the media play
in defining its purpose? How would society find meaning in continued spaceflight?
Could human spaceflight fit into other frames?

Over the past five decades NASA, the media, and interested sectors (aerospace
industry, scientific community, political figures, grass-roots groups, and others) plus
thoughtful individuals have engaged in an ongoing process of asserting and contesting
the value of human spaceflight by advancing a variety of visions or metaphors meant
to answer such questions and sway public opinion. The continual effort to define
the purpose of human spaceflight and reach a societal consensus on its value can be
viewed as an extended exercise in the social construction of meaning. In the Shuttle
era, at least five reference frames have been crafted, promoted, critiqued, refined,
accepted, rejected, or transformed in the process of shaping and communicating the
meaning of human spaceflight. These frames reveal much about what Americans
hope for—and doubt—in our national ventures into space.

FRAME ANALYSIS AS AN INTERPRETIVE TOOL

To pursue these questions about the meaning of Shuttle-era human spaceflight,
it 1s helpful to apply some concepts, terms, and techniques from the literature of
“frame analysis” that has become prominent in social science disciplines, especially in
media studies and the study of social movements.' In this context human spaceflight
can be considered a social movement that has an action agenda, an imperative to
muster resources, and a need to mobilize public support in order to carry out its
agenda. NASA is the hub of this social movement, with aerospace companies, space
societies, other government entities, and auxiliaries in the advocacy community,
including some in the media.

To analyze how social movements motivate public support, some scholars
focus on framing processes, and they use the term “framing” for the “construction
of meaning.” Framing is the packaging of messages that resonate with core values
and appeal to supporters. A “collective action frame” is a construct of ideas and

1. Erving Goftman, Frame Analysis (New York: Harper & Row, 1974); William A. Gamson and Andre
Modigliani, “Media Discourse and Public Opinion on Nuclear Power,” American _Journal of Sociology 95
(1989): pp. 1-37;William A. Gamson, David Croteau, William Hoynes, and Theodore Sasson, “Media Images
and the Social Construction of Reality;” Annual Review of Sociology 18 (1992): pp. 373-393; Zhongdang Pan
and Gerald M. Kosicki, “Framing Analysis: An Approach to News Discourse,” Political Communication 10
(1993): pp. 55-73; Robert D. Benford and David A. Snow, “Framing Processes and Social Movements: An
Overview and Assessment,” Annual Review of Sociology 26 (2000): pp. 611—639.
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meanings based on shared beliefs and values that will motivate support.? It is the
conceptual analogy to a structural framework or a picture frame.The space race and
the space frontier are such conceptual frames.

Frames are “the basic frameworks of understanding available in our society for
making sense out of events”; they help to render events meaningful, organize experience,
guide action, and simplify and condense aspects of the world.> They are intended to
motivate support and disarm opposition, to inspire adherents, and to legitimize the
activities and campaigns of a social movement. Frames provide context for a proposed
action or policy. Opponents may contest or challenge them with counter-frames.*

The mobilizing potency of a frame lies in its credibility and resonance. It must
be consistent with the facts and goals of the movement, and it must resonate with
the beliefs, values, and interests of the targeted support community or constituents.
Even more broadly, it should have “narrative fidelity” or coherence with cultural
assumptions and myths in the public domain. Activists use cultural resources—
beliefs, values, myths—as a “tool kit” to make their cause appealing and believable,
and audiences also use them to gauge resonance.’

Because framing is an intentional process, frames need not be static. They can evolve
as circumstances change, either to account for unexpected events or to better appeal to
the target community. To mobilize support, a frame may need to be fairly elastic.®

Social movement activists are not the only ones developing frames of meaning.
Media discourse also participates in the process of constructing meaning. Analysis
of media discourse relative to a variety of social movements (e.g., the women’s
movement, nuclear power, civil rights) reveals sophisticated frames or “interpretive
packages” that are promulgated to make sense of issues and events. Like frames,
interpretive packages have a central organizing idea, often presented in shorthand
through symbols, metaphors, visual images, and icons. The media provide both an
accessible forum for public consideration of issues and for suggested interpretations
that help to shape the social construction of meaning.’

2. Benford and Snow, “Framing Processes,” cited above, explicate these and other key concepts and
vocabulary in frame analysis scholarship.
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This paper applies frame analysis concepts to human spaceflight during the
three-plus decades of the Shuttle era. Primary sources for this analysis are selected
elements of societal discourse that helped shape or curb public expectations of
contemporary spaceflight—in this study, NASA’ publicity materials, The New York
Times (news, editorials, and opinion pieces), and editorial cartoons from a variety of
papers. The New York Times was selected for its breadth of coverage of Shuttle missions
and spaceflight, its often critical editorial stance, and the long tenure of reporter-analyst
John Noble Wilford, who often wrestled with the meaning of human spaceflight.
Other newspapers, magazines, and electronic media that could be fruitfully explored
are not included in this brief study; likewise, speeches, transcripts of Congressional
hearings, and other official documents might be examined for a broader study. Among
the techniques of frame analysis is close textual study with attention to keywords and
themes, a rhetorical approach that is suitable for the sources examined.

FraAMING HUMAN SPACEFLIGHT: A NEwW ERA 1IN
SPACE TRANSPORTATION

‘With the Space Shuttle, NASA introduced a new frame of reference to justify human
spaceflight and capture popular interest and political support. It was “A New Era” in space
transportation, setting human spaceflight into a long tradition of optimistic, progressive,
utopian visions of a brighter future. The cultural context for a new age or new era extends
to the origins of America as a new world, a key concept of national identity. The frame of
newness also harkened to a history of American innovation in transportation; automobiles
and aircraft had already brought about new eras in travel, with widespread social impact.
Placing human spaceflight and the Shuttle into this frame—radically different from the
pioneering race of the 1960s—gave it a familiar appeal.

NASA promoted this theme through varied channels, including informative,
colorful public affairs brochures disseminated to the media and elsewhere. As soon as the
decision to develop the Space Shuttle was made in 1972, INASA began to frame the new
era for the public. Artist Robert McCall was commissioned to paint scenes of typical
Shuttle missions for a brochure that literally framed new ways of doing things in space.®
A 1977 pamphlet titled The Shuttle Era claimed, “Now a new era nears . . . the coming of
age in space” when people will be able to do important work there in ways never before
possible.” At about the same time, the Shuttle contractor Rockwell International began

to release public relations materials to promote “A Promising New Era”'

8. Space  Shuttle (Washington, DC: National Aeronautics and Space Administration Educational
Publication EP-96, June 1972).

9. The Shuttle Era,Space Shuttle Fact Sheet NASA-S-76-815A (Washington, DC: National Aeronautics
and Space Administration, March 1977).

10. Rockwell International Space Division, Space Shuttle Tiansportation System: A Promising New
Era for Earth, September 1976, and Space Shuttle: A Promising New Era for Earth, January 1977.



FRAMING THE MEANINGS OF SPACEFLIGHT IN THE SHUTTLE ERA 71

SETELLIE,
mEPALY, |
0. =

Crews from several missions in the 1980s relished their role in delivering and repairing satellites, adopting such business-like
monikers as Ace Satellite Repair Co. and Ace Moving Co., with “We pick up and deliver” and “The sky’s no limit” as mottos.

Routine space transportation was the central tenet of the new era. In this
frame, spaceflight would no longer be a pioneering adventure; it would become
commonplace and practical, in Earth orbit, not outward-bound. In a burst
of metaphors, NASA claimed that people would travel a highway to space in a
workhorse shuttle vehicle that would operate like an airliner. That mixed image
might have been a clue that the new-era routine transportation frame was strained.

NASA further elaborated the concept of routine access to space with
purposes that could appeal to special interests and make sense to the public at large.
Commercial enterprise could use the shuttle to cash in on space by launching
satellites or developing manufacturing capabilities there. Knowledge would increase
as observatories were placed in orbit or scientists conducted laboratory science
in space. National security would be enhanced by regular delivery of defense
department payloads. All these activities on the Shuttle would lead to practical
benefits on Earth. NASA thus plugged into the frame something to appeal to
each necessary constituency—business, science, and military—and purposes that
moreover would resonate with the public.

‘With promised economic,scientific,and security benefits, citizens could understand
a practical approach to human spaceflight. Add to that the typical American consumer’s
desire for the latest-model vehicle or the newest technology, as well as Americans’ regard
for the nation’s transportation systems, and the new era of routine space transportation
was a potent frame for human spaceflight on the Space Shuttle. In this context, the
purpose of human spaceflight was not exploration; it was useful work. The Shuttle
served as icon for this whole frame of meaning.To see the stubby-winged shape of the
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orbiter or the whole launch configuration with boosters and fuel tank was to recognize
the new era—and new meaning—of human spaceflight. Humans were curiously absent
from these early depictions; the Shuttle vehicle, often called a spaceplane or a space
truck, symbolized the practical new purpose of people in space.

The New York Times director of science news John Noble Wilford was among
the first journalists to introduce the Shuttle-era frame of reference to the public.
His 1977 feature article, “Another Small Step for Man: Shuttling into Space,”
laid a bridge from the past to the future as the first Shuttle Enterprise engaged in
atmospheric flight tests. Echoing Neil Armstrong’s famous words on the Moon,
Wilford placed the Shuttle on the next rung of the ladder to humanity’s destiny
in space and recognized it as a revolution in space travel. He foresaw that the “era
of the spaceplane” meant hauling orbital freight on regular flights and handling
satellites by the three Rs—release, retrieve, repair. The Shuttle would not be used
for exploration. But, because it would ofter the ability to do new things in space, the
Shuttle might have a far-reaching impact, as did the automobile and airplane.'" At
the end of the 1970s decade (Just a bit prematurely), Wilford announced a variant of
the new era concept: the “Commuting Age Dawns in Space.”"?

When the new era truly dawned in 1981 as Space Shuttle Columbia roared
into orbit, the new frame of reference crafted by NASA and presented in the media
was in place. There might have been a different meaning construction—perhaps a
mythic journey or another metaphor—but none other was offered. Already there
were skeptics and critics, but the news media in unison trumpeted a new era of
routine transportation to space.

FrRAMING HUMAN SPACEFLIGHT: A BUSINESS

A corollary to the new era of routine space transportation also was promoted:
spaceflight as a business. NASA claimed that the reusable Shuttle would lower the cost of
spaceflight and make transportation to and from Earth orbit economical. The foundation
for Shuttle-era spaceflight would be a business model inspired by the commercial airline
industry. NASA managers studied airline operations and sought to drum up the customer
market, contracted with payload owners for orbital flights, plotted the mission manifests,
and calculated the operating margins to turn spaceflight into, if not a flourishing, at least
a break-even business. With a sufticient number of vehicles and frequency of flights, the
Shuttle might bring down the cost of spaceflight and pay for itself.

This business-model frame served to defend the Shuttle against critics who argued
that the program was unnecessary and too expensive, and it dovetailed well with the

11.John Noble Wilford, “Another Small Step for Man: Shuttling into Space,” The New York
Times, 7 August 1977, Sunday Magazine: pp. 7, 28, 54 ft.

12. John Noble Wilford, “Commuting Age Dawns in Space,” The New York Times, 30 December 1979.
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concept of routine transportation for useful work in space. Transportation businesses on
Earth—interstate trucking, railroads, shipping, as well as airlines—were familiar analogues
to give meaning to a space transportation enterprise. This blend of concepts exemplified
frame enhancement or frame elaboration, a strategy for broadening the appeal of a social
action agenda, often by appropriating some elements of an adversary’s position. Human
spaceflight in this frame did not mean adventure and exploration; it meant efticiently
running a business for practical benefits if not profits.

The business-model frame proved vulnerable to critique by standard business
accounting and auditing principles; it invited measurement of costs and gains. NASA
had provided the quantifiable metrics for judging the performance of human spaceflight:
flight rates and flight costs. As the Shuttle became operational in the 1980s, it was not
difficult for stakeholders in the business to do cost-benefit audits and assess the return
on investment in human spaceflight. The value of work performed by the astronauts was
more difficult to measure quantitatively, so the cost of operating the Shuttle served as the
primary measure for judging the value of human spaceflight. Thus, the business frame
that was meant to promote also became a frame for critiquing spaceflight.

REALITY CHECK: THE EARLY SHUTTLE ERA IN PRACTICE

A brief survey of reporting and editorializing about spaceflight during the first
five years of the Shuttle era shows how these two theoretical frames of meaning
fared in practice. Reactions to the first 23 Shuttle missions (1981-1985) in The New
York Times served as “reality checks” for assessing actual spaceflight in the new era
within the routine transportation and business frames. Greeting the Shuttle as a bold
new approach to human spaceflight and the first mission as a triumphant return to
space, the paper proclaimed “Columbia . . . Opening a New Era of Space Flight.”"?
Yet chiet Shuttle observer John Noble Wilford cautioned from the outset that the
future was by no means certain; it might prove difficult to fulfill the optimistic
predictions of the new era.

A week before Columbia’s first launch, Wilford published another long,
thoughtful essay, this one on “Space and the American Vision.”"* Four years had
elapsed since his “Shuttling into Space” article—years during which the Shuttle
had been plagued with technical problems, cost increases, and delays. Wilford again
framed the meaning of the new era of human spaceflight, but now the routine
transportation scheme did not seem as plausible or resonant as before, and the
Shuttle had not even flown yet. There was a note of ambivalence about the Shuttle

13. Articles in The New York Times by Wilford and others, April 1981; headline from 15 April 1981:
pp-A21.

14. John Noble Wilford, “Space and the American Vision,” The New York Times, 5 April 1981, Sunday
Magazine: pp. 14 ff, 118 ff.
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era in his rhetoric as he tried to reconcile America’s spacefaring destiny with the
spaceplane’s mundane mission of hauling orbital freight.

Because 13 of the first 23 missions were indeed freight-hauling flights to deliver
satellites for commercial customers, The New York Times reporters generally conveyed
Shuttle mission news within the routine transportation frame, featuring the three Rs
of space trucking (release, retrieve, repair). But they also made room in stories for
questions about the cost of Shuttle missions and reported all manner of technical
glitches and delays that belied the concept of routine spaceflight. The terms “failure,”
“delay,” and “problem” repeated frequently in news accounts subtly challenged the
accepted frames of reference and sowed doubts about the fit between these frames and
reality. Yet the Shuttle came to be understood as a space truck delivering large cargos
to orbit—an image that some of the astronaut crews happily fostered—and successive
satellite deliveries helped to establish a semblance of routine spaceflight.'®

Attention to five missions in 1984 and 1985 elevated the space truck to new
heights of interest by putting humans squarely in the focus. These missions added a
Buck Rogers gloss to the notion of routine work in space and made vivid the role
of human spaceflight.'* The common theme of these servicing and salvage missions
was satellites gone awry—humans to the rescue. The drama of astronauts flying away
from the Shuttle in jet backpacks, grappling errant satellites, wrestling them into the
payload bay, and then conducting repairs, put a human face on the new-era frame.
The Shuttle image broadened from delivery truck to tow truck to service station,
and the astronauts earned credit as orbital repairmen. Extravehicular activity (EVA)
figured heavily in these missions and was a visibly effective way to demonstrate
human capability in space. The missions showed off new astronaut tools—the piloted
maneuvering unit backpack, the remote manipulator system robotic arm, the power
hand tools—that gave working in space a vivid dexterity. The message in the media,
and from NASA, was that “nothing like this has ever been done before.”

By the end of 1985, with 23 Shuttle missions completed, The New York Times
(and other news media) had validated the new era of routine space transportation
concept as the meaning frame for human spaceflight. However, a noticeable current
of critique ran through some of the news reports, and more so in editorials and
opinions. Alert journalists noted that about two-thirds of the launches had been

15. Typically The New York Times ran a news article each day of each mission; several in the days just
before launch and after landing; at least one article for every delay or significant problem; and occasional
analytical pieces. The mission-related coverage during the 1981-85 period totaled hundreds of articles.

16. The five missions were, in 1984, the 10th (STS 41-B), featuring first flights in the Manned
Maneuvering Unit; the 11th (STS 41-C), the Solar Max observatory repair mission; the 14th (STS
51-A), the first satellite retrieval to return the Westar and Palapa communications satellites; and in
1985, the 16th (STS 51-D), another satellite delivery mission, and the 20th (STS 51-I) to deliver
three satellites and retrieve/repair another. See The New York Times articles by Wilford and others in
January—April and November 1984, and April and August—September 1985.



FRAMING THE MEANINGS OF SPACEFLIGHT IN THE SHUTTLE ERA 75

The quintessential frames for the meaning of human spaceflight are images of a single astronaut poised against black space,
the vivid Earth, or the landscape of another world. They resonate with adventure, risk, courage, heroism, discovery, and beauty.

delayed by weather or technical problems; several missions had been delayed in
returning or brought home early for the same reasons; and five years into the new
era the launch schedule was always subject to change. By these measures, “routine”
transportation seemed ephemeral. Of the satellites deployed from the Shuttle,
enough had failed to reach their intended orbits or operate properly that salvage
missions were required, making the satellite deployment role for the Shuttle look
less rosy. Worrisome repeated problems such as damaged tiles, fluid leaks, computer
malfunctions, locked brakes, and blown tires also clouded the picture of routine
transportation. Occasional serious anomalies discovered after landing—evidence of
a fire and explosion in the engine compartment, a large hole in a wing with partial
melting of the structure—gave pause for observers to wonder how safe the Shuttle
really was."” Despite the frequency and variety of missions in this new era, evidence
mounted that human spaceflight was not yet routine.

Only a few of the early Shuttle missions provoked editorial commentary in The
NewYork Times, which began to challenge the concepts of routine space transportation
and useful human spaceflight. A skeptical editorial—*“Is the Shuttle Worth Rooting
For?”—appeared on the eve of the first Shuttle launch. While acknowledging the
Shuttle as “an unquestionable technological achievement,” the editors noted that it
was “a technology in search of a mission” that might become a white elephant.The

17. Ninth mission (STS-9, 1983), aft compartment fire upon landing; 16th mission (STS 51-D, 1985),

damaged wing.
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reason for their ambivalence: uncertainty that the Shuttle would really cut the cost
of operating in space.'® A few days later, the editors tempered their end-of-mission
congratulations with the question, “Now that we own a successtul space shuttle,
what do we do with it?” Their standard: “What can a reasonable society afford?”"
The next editorial on the Shuttle suggested limiting the number of spaceplanes to
allow for continued planetary exploration.?

To mark the third successful Shuttle mission, The New York Times acknowledged
that Columbia “almost succeeded in placing the stamp of routine on shuttling
into space,” but charged that NASA was not using the magnificent machine with
sufticient style. It deserved a purpose greater than trucking freight. In this instance,
reality fit within the routine transportation frame but the frame itself was challenged
as unimaginative. However, no alternate frame was tendered.”

The tension between spacefaring and freight-hauling was a latent stress on the new-
era routine transportation and business frames of reference. Wilford’s occasional reflections
on the Shuttle missions showed the stress fractures in these frames, and revealed how
they were becoming dissonant, rather than resonant, with some important societal values.
“This 1s no adventure in exploration; this is a freight run,” he wrote upon witnessing the
eighth launch. It did not inspire the same thrill as a mission to the Moon. He began to
try to reframe human spaceflight by defining for it a purpose worthy of a spacefaring
people with a tradition of exploration. With NASA under pressure to make spaceflight an
economical business, he argued that the nation should aspire to a new vision of its future in
space. Although the Shuttle and a future space station would expand human activities
in space, he looked to the robotic voyages of discovery in the solar system as the model
for inspiring wonder and rekindling the spirit of the Apollo era.”

Before 20 missions had flown, Wilford wrote a piece measuring actual
performance against promise, in eftect measuring the fit between the routine space
transportation frame and reality. Using such metrics as number of missions projected
vs. accomplished and number of satellites scheduled vs. orbited, he showed the large
gap between hopes and reality. These discrepancies were prompting a reevaluation of
the Shuttle program by its customers and critics, and even its proponents. R egardless
of spectacular achievements, the frame for human spaceflight in the Shuttle era was
getting out of alignment with reality.

18. “Is the Shuttle Worth Rooting For?” The New York Times, 9 April 1981: p. A22.
19. “Down to Earth,” The New York Times, 14 April 1981: p. A30.
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23. John Noble Wilford, “Gap Between Early Hope and Present Accomplishment Grows Large;
Space Shuttle Re-evaluated,” The New York Times, 14 May 1985: p. C1.
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Other observers also subjected Shuttle-era human spaceflight to a cost-benefit
analysis and found that the numbers did not add up to economical space transportation.
Historian of technology Alex Roland published one of the most strident critiques of
this type in the popular magazine Discover. In “The Shuttle: Triumph or Turkey?”
he appraised its cost, technical failures, maintenance demands, uncertain schedule,
deployment mishaps, and other shortcomings against the promises of routine space
transportation, and found the sophisticated, versatile Shuttle wanting.“Judged on cost,
the shuttle is a turkey .... It costs too much to fly .... And cost is the principal
criterion by which it should be judged.” In setting a cost-benefit frame over the Shuttle,
Roland was not reframing human spaceflight itself; indeed, he did not comment on
the value of the missions or crews. Rather, he faulted the vehicle—the icon of human
spaceflight—to attack the credibility of NASA’s new-era and business frames for the
unrealized promise of routine, reliable, economical space transportation.*

Editorial cartoons from this period also had perspectives on the new-era frame
of reference, as they quite literally distilled an idea or opinion within an inked frame.
Editorial cartoonists across the country treated the Shuttle and human spaceflight as
subjects.” In the early 1980s many of them responded to the concept of routine space
transportation with pride or humor. They tended to treat the first Shuttle mission as a
patriotic and technical triumph, featuring Uncle Sam and the U.S. flag on track toward
America’s destiny in space. Some depicted passengers lined up with a Shuttle timetable,
waiting for pickup. Others drew the Shuttle as a space truck and astronauts as handymen
on the satellite delivery and servicing missions. They depicted the foibles of launch
delays and technical problems—a Shuttle on the launch pad covered in cobwebs, suited
astronauts growing old while waiting to fly, tiles falling off the Shuttle, a tanker truck of
superglue at the pad, a countdown clock with a ridiculously high number.

The editorial cartoonists, inspired by the news and their own idiosyncratic
perspective on things, independently endowed the Shuttle and human spaceflight
with meaning inside the frames they drew.* Their charter for the Shuttle, as for
other topics, was to distill the essential meaning of things stripped of hype. Perhaps
earlier than others, they began to see (and lampoon) a misalignment of NASA’s
frame of reference and reality.

24. Alex Roland, “The Shuttle: Triumph or Turkey?”” Discover (November 1985): pp. 20—49; quotes, 45.

25. The NASA Historical Reference Collection at NASA Headquarters in Washington, DC, contains
many cartoon files catalogued by year and topic in the series Cartoons.

26. Various scholars have examined editorial cartoons as effective keys to frames of meaning:
William A. Gamson and David Stuart, “Media Discourse as a Symbolic Contest: The Bomb in
Political Cartoons,” Sociological Forum 7,no. 1 (March 1992): pp. 55-86; Edward T. Linenthal, Symbolic
Defense: The Cultural Significance of the Strategic Defense Initiative (Urbana, IL: University of Illinois Press,
1989); Thomas H. Bivins, The Body Politic: The Changing Shape of Uncle Sam,” Journalism Quarterly
63 (Spring 1987): pp. 13—20; Roger A. Fischer, “Oddity, Icon, Challenge: The Statue of Liberty in
American Cartoon Art, 1879-1986,” Journal of American Culture 9, no. 4 (Winter 1986): pp. 63—-81.
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R EFRAMING HUMAN SPACEFLIGHT: SCIENTIFIC R ESEARCH

Social movement scholars have defined several processes for invigorating
or strengthening a contextual frame to make it less vulnerable to criticism and
more appealing to supporters. Clarification and expansion of the concept (frame
amplification and frame extension) can be effective strategies for protecting a core
concept and expanding its appeal to a broader community.”’

As editorial and opinion writers began to critique the practice and meaning
of human spaceflight in the Shuttle era, NASA did what social action movements
often do to maintain support. It began to extend the frame, stretching its elastic
boundaries to include other appealing elements. As soon as the Shuttle became
operational, NASA began to retool for another big engineering project. Presidential
approval to begin development of an orbital station complex came in 1984. Human
spaceflight now encompassed not only the Shuttle but also a space station, promoted
as “the next logical step” to a “permanent presence” in space.?

This expanded package of meaning protected the Shuttle as essential to the
assembly and routine supply of the space station, and both were deemed essential for the
continuation of human spaceflight. However, to avoid a completely circular justification
for the Shuttle and station, NASA elaborated the purpose of human spaceflight to include
scientific research, a dimension of useful work that would bring benefits through new
knowledge. This elaboration evolved in relation to three human spaceflight programs:
Spacelab, Space Station Freedom, and the International Space Station.

Scientific research was a secondary theme in the early Shuttle era. Just four of
the first 25 Shuttle missions had focused on science instead of commercial or national
security payloads.®” In the 1990s science became a major focus on half of the missions,
with some 30 flights completely dedicated to research and other flights carrying at least
a few experiments. The Spacelab suite of laboratory module and instrument pallets,
developed by the European Space Agency and installed in the payload bay, effectively
turned the Shuttle into a temporary orbital research station generally staffed by Ph.DX.
These missions included experiments in various disciplines where flight crews could
carry out research with the goal of pushing the frontiers of knowledge.*

A primary scientific objective was to study space motion sickness and adaptation

27.David A. Snow, E. Burke Rochford, Jr., Steven K. Worden, and Robert D. Benford, “Frame
Alignment Processes, Micromobilization, and Movement Participation,” American Sociological Review
51, no. 4 (August 1986): pp. 464481, esp. 469-473.

28. Space Station Freedom Media Handbook (Washington, DC: NASA, May 1992).

29. Spacelab 1 (STS-9, 1983), Spacelab 3 (STS 51-B, 1985), Spacelab 2 (STS 51-F 1985), and
Spacelab German D-1 (STS 61-A, 1985), the 9th, 17th, 19th, and 22nd shuttle missions. See The
New York Times articles November—December, 1983; April-May and July—August, 1985.

30. Examples of public affairs material framing human spaceflight as scientific research are the
NASA Marshall Space Flight Center pamphlet Spacelab, 13-M-883, which describes the facility and
its uses, and the NASA Information Summaries PMS-008A (Hgs), “Space Station,” August 1988.
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to weightlessness—topics that put the spotlight on the role of humans in space. Another
was to investigate the properties of materials and processes in microgravity. Investigations
in life and materials science included both basic and applied research. These Shuttle
missions refined the ability of astronaut crews to collaborate with scientists on the ground
while carrying out experiments, thus opening the space environment to hundreds of
researchers. Enabling members of the worldwide scientific community to participate
directly in space missions broadened the appeal of human spaceflight in those disciplines
based on laboratory methods. Astronomers and space physicists generally were not
persuaded that human spaceflight was necessary; automated instruments and satellites
were more effective and less expensive means for conducting their research.

NASA and the media began to stretch the human spaceflight frame beyond the
Shuttle, seeing the Shuttle-borne laboratory as a precursor to a space station. The new-
era frame now began to imply a very long-term, perhaps permanent human presence
in space. The eftort to promote a space station, known first as Freedom and then as the
International Space Station, relied on the key ideas of orbital research, “cutting-edge
science,” a “world-class laboratory,” “frontiers of knowledge,” and other superlatives
to bolster the meaning of continued human spaceflight. The purpose of human
spaceflight on the space station was to advance science, which would yield discoveries
for benefits on Earth and enable future exploration. If the stretch occasionally seemed
improbable—that research on the space station might lead to cures for cancer or
AIDS or osteoporosis—it also showed that NASA was seeking new constituencies,
especially women, to garner public support for an expensive new program.>'

The New York Times editorial column stridently challenged this framing of
human spaceflight on the grounds of cost, size, purpose, utility, scientific potential,
necessity, and logic. Especially during the precarious years of the late 1980s and early
1990s when the space station program was in political trouble, The New York Times
urged its cancellation and a redirection of human spaceflight. Calling the proposed
orbital research station an extravagant folly and the arguments for a permanent human
presence there specious, the editors found in it no compelling national purpose or
social value. The New York Times attempted to reframe its meaning as a grandiose fiasco.
Only when the station was scaled down in size and purpose did the editors briefly
give it credence but never full support.*

31.NASA Press Release 92-92, “Goldin Says America Needs Space Station Freedom Now;’ 24
June 1992; NASA Press Release 92-119, “NASA, NIH Sign Agreement on Joint, Space-Related
Research,” 21 July 1992; Boeing, “The Space Station Brochure,” early 1990s; “Space Station
Freedom: Gateway to the Future,” NASA publication NP-137, 1992; “The International Space
Station: The NASA Research Plan,” NASA NP-1998-02-232-HQ), 1998.

32. Examples of strident critiques of the space station basis for human spaceflight that appeared
in The New York Times include “NASA’s Black Hole in Space,” 29 March 1990: p. A22;“Space Yes;
Space Station No,” 6 June 1991: p. A24; “NASA’s Untouchable Folly,” 14 July 1991: p. E18;“The
‘Wrong Space Station,” 29 July 1992: p. A20; “Is NASA Among the Truly Needy?” 6 March 1995:
p.A14.Two qualified exceptions were “How to Put Space in Its Place,” 12 December 1990: p. A22
and “Space, In Proportion,” 6 March 1991: p. A24.
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Influential voices outside The New York Times also doubted the value of the space
station and the meaning of human spaceflight in scientific research. Space scientist
James A.Van Allen was one of the earliest and most earnest critics. He made the point,
often repeated in The New York Times, that “the overwhelming majority of scientific
and utilitarian achievements in space have come from unmanned, automated and
commandable spacecraft.”” Robotic satellites and planetary probes had advanced the
frontiers of knowledge quite successfully and at far less cost than people could.Van
Allen argued that the space station would seriously diminish, not expand, opportunities
for scientific advances. He found the human spaceflight-for-science frame to be
disingenuous and the high value placed on piloted flight to be excessive.*

Van Allen suggested that the cultural obsession with human spaceflight defied
reason when the motive was science, but he granted the power of popular interest
in science fiction and the space program’s potential for creating real adventure.
Arguments of scientific productivity, however, did not derail the space station and,
20 years after Van Allen wrote, his critique has been partly vindicated. Instead of
“the tidal wave of basic science” that NASA had predicted for the space station,
a trickle has flowed.” Circumstances have required crews to spend more time
operating and maintaining the International Space Station than exploiting its
capabilities for laboratory science. If there have been discoveries from cutting-
edge experiments aboard the station, they have not been well advertised. A reality
check of this frame now would likely show it out of alignment with its premises
and less resonant with societal values than at its origin.

FrRAME SHIFT: HUMAN SPACEFLIGHT AS HEROISM

Scholars of meaning construction in social movements and the media note
that occasionally an event creates some perturbation in the prevalent meaning frame
of an issue. Such a crisis may provoke reconsideration or even reconstruction of
meaning. A crisis becomes a critical discourse moment that can change the basis of
meaning, introduce new values, and prompt a shift to a new frame of meaning.*®
Such a critical moment occurred in January, 1986.

The year began with news that the Voyager 2 spacecraft had reached the
neighborhood of Uranus, its first planetary encounter since leaving Saturn five years
earlier. Images from the spacecraft showed new moons, rings, colors, mountains, craters,
and other intriguing features. As NASA and the media hailed this ongoing mission

33. James A. Van Allen, “Space Science, Space Technology and the Space Station,” Scientific American,
254,no. 1 (January 1986): pp. 32-39.

34. NASA administrator Daniel Goldin quoted in NASA Press Release 92-92, “Goldin Says America
Needs Space Station Freedom Now;” 24 June 1992.

35. Gamson and Modigliani, “Media Discourse and Public Opinion,” and Benford and Snow,
“Framing Processes.”
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of discovery, The New York Times published two editorial odes to Voyager as space
exploration “at its most intelligent and productive” and “at its best.”” By comparison,
human spaceflight seemed adrift, with NASA flying politicians and a teacher to hold
public attention. In a terrible coincidence, the second of these pieces appeared on
January 28, the morning of Challenger’s final launch. Its barbed closing line chided, “If
NASA wants lasting public support for a vigorous space program, the wonder of seeing
new worlds will do it a lot more good than soap opera elevated to Earth orbit.”*

‘What happened that morning, witnessed by millions of television viewers, was
nothing as trivial as a soap opera. The catastrophic loss of the Shuttle and death of seven
crewmembers barely a minute after liftoff seared the nation, shaking national pride and
confidence about the technology and safety of human spaceflight. The dimensions of
the tragedy broadened and deepened during the weeks of investigation, with stunning
revelations of flawed technology and questionable decision making within NASA.

The Challenger accident shattered the new-era frame of routine spaceflight. What
some had suspected suddenly became clear—space transportation was not yet routine,
measured not by a dry financial cost-benefit analysis but by the cost of human life.
The risk of spaceflight had been absent in the new-era frame of reference. That this
was a basic freight-hauling mission to deliver a satellite—a task that did not inherently
require a2 human crew—made their deaths even more tragic. Spaceflight deemed as
routine as airline flight implied safety. As the pace of Shuttle missions had quickened,
the public had understandably become complacent about spaceflight, perhaps the
inevitable result of the frame of reference that had given meaning to the Shuttle era.

With the accident and loss of life, the disparity between reality and the
conceptual frame of meaning for human spaceflight was too great to hold. It lost
credibility and resonance in the shock of tragedy. The astronauts’ deaths demanded
greater significance than the space truck rationale could provide. Both the Shuttle
and human spaceflight would be questioned and revalued, first to make sense of the
tragedy and then to reconceive America’s future in space.

The public search for meaning immediately defaulted to the 1960s frame of
pioneering exploration and heroism on the space frontier. From President R eagan’s
consoling remarks to media coverage, official tributes, and personal mourning, the
theme was courage and sacrifice in the cause of exploration.* The very purpose
that the Shuttle did not actually have—exploration—became the cause for which
the Challenger crew sacrificed their lives. Invoking the quest of exploration elevated
the Challenger mission to a noble cause and valued the deaths as heroic. The routine
space transportation frame could not bestow that meaning.

36. “Adrift in Space,” The New York Times, 7 January 1986: p. A20 and “On to Neptune,” The New
York Times, 28 January 1986: p. A24.

37. Transcript of President Reagan’s statement to the nation, reprinted in The New York Times, 29
January 1986: p. A9.
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The New York Times reported the details of the accident and subsequent
investigation and also immediately began to offer perspective on the news. An analysis
piece “Should U.S. Continue to Send People Into Space?” appeared as soon as
January 30 under a heading “Issue and Debate.” John Noble Wiltord’s articles included
reflections on human vulnerability, trust in technology, and the unrelenting dangers
and risks of exploration as germane to a reappraisal of spaceflight. This bleak time in
the space program was an opportunity to set new goals and a clearer mission for the
Shuttle and beyond. He noted that human spaceflight was bound to continue, because
“With the loss of the Challenger and its crew of seven, we learned, to our surprise, how
much these adventures into space, into the future, mean to us as a people.”*

Editorial cartoons telegraphed the societal impact of spaceflight as scores of cartoonists
responded to the Challenger tragedy.” The primary themes, as in the president’s address,
were national sorrow and heroism, variously depicted as Uncle Sam with head bowed, the
flag on the Moon at half-mast, or an eagle shedding a tear. Some cartoonists framed the
accident in a spiritual dimension, showing the Shuttle as a constellation, the astronauts as
new stars, or the Shuttle and crew entering heaven. There were no cartoons featuring a
space truck or astro-delivery-nauts, no suggestions of routine spaceflight. A few editorial
artists who also wrote about responding to the Challenger accident described the meanings
they sought to distill within their drawings as the fragility of mankind’s wings, shattered
faith in space technology, or inexpressible sorrow for a profound loss to the nation.*

Framing the Challenger accident within the heroic cause of exploration—really
a return to the meaning frame of the 1960s—was powerful, perhaps instinctive. It
gave meaning to a shocking tragedy and resonated with societal values of patriotism
and faith that offered consolation for the present and hope for the future. The
exploration frame appealed to public sentiment, which translated into expressions
of increased public support for the space program. In the immediate aftermath of
the Challenger accident, the supportive public and the Shuttle’s critics seemed to be
oddly in accord in revaluing the meaning of human spaceflight as exploration, not
freight-hauling and similar practical work.
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The new-era routine spaceflight frame had originated with NASA and then
was promoted to the public. However, the reframing of human spaceflight after the
Challenger accident seems to have arisen outside the Agency. The New York Times
became a forum for reappraising the state of human spaceflight by publishing its
own perspectives and those of several prominent citizens. Immediately after the
accident, a New York Times editorial addressed “The Challenge Beyond Challenger”
with thoughts for reordering the nation’s priorities in space. The coincidence of
the Shuttle’s destruction and Voyager’s success illustrated a need to establish goals
in space and use humans only when necessary. As most of the tasks for the Shuttle
crews could be performed better by rockets or automation, a better goal for human
spaceflight might be a mission to Mars to “satisfy humanity’s sense of adventure.” This
surprising proposal, given that robots could also explore Mars, was a concession that
humans might have some role in space more justifiable than then-current roles.*

For weeks, The New York Times’s editorials and op-eds reflected on both the
routine spaceflight reference frame and the need to reorient the role of human
spaceflight. In their quest to find a justifiable purpose for sending people into space,
the only one tentatively suggested was a piloted mission to Mars.*? As a critical
discourse moment, the Challenger accident prompted a shift from the routine
spaceflight frame to its direct opposite: exploration.

FRAME TRANSFORMATION:
HUMAN SPACEFLIGHT AS EXPLORATION

From 1986 into the 1990s, and then again after the 2003 Columbia accident,
considerable energy went into transforming the meaning of human spaceflight.
Shuttle flights continued to carry out satellite delivery and science missions, and
then preparatory and actual space station missions. Human spaceflight continued
within the meaning frames of transportation and science, but on another track a
new frame—exploration—was taking shape through various task force/advisory
committee studies and media discourse. The framers shaped this concept largely in
antithesis of the others, a counter-frame based on opposition to the status quo.Their
purpose was to transform the meaning of human spaceflight by situating it within
a different set of traditions and values.*
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Within weeks of the Challenger accident, an alternative plan for human
spaceflight appeared. The National Commission on Space, created by Congress and
appointed by the president, released a report of its year-long project to develop an
exciting vision and goals for the twenty-first century. Ambitious and optimistic, it
was an antidote to the malaise spawned by the accident. This new vision was crafted
in public dialogues around the country as the commissioners sought to hear what
citizens expected of their space program. In a word—exploration.

The advisory commission’s report, Pioneering the Space Frontier, focused
on exploration and settlement within the solar system as the extended home of
humanity. American leadership could open this new frontier to science, technology,
and economic enterprise. The elaborate plan envisioned a massive infrastructure:
space station, different types of vehicles and spaceports, a lunar outpost, a Mars
base, and related technologies. The Shuttle era was confined to an orbital beltway
near Earth, but in the future era humans would move out on a “highway to space”
and a “bridge between worlds,” to set up r