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PRESIDENT’S MESSAGE

I’m happy to report that another successful Von Braun Symposium was held
October 27-29 in Huntsville! A thought-provoking keynote address by Wayne
Hale was picked up by major news outlets, and the program was packed full of
interesting speakers with timely and useful information on current programs and
future plans. We value our association with the Huntsville National Space Club
and The University of Alabama in Huntsville as well as the support we receive
from the NASA Marshall Space Flight Center in putting on this event.
We’ve now hosted eight Google Hangouts since September of last year and
have partnered with the American Astronomical Society (the other AAS) to put
on the current “Future in Space” series. Although I mentioned these Hangouts
in my last message, I would like to thank our Special Events Committee, particularly Harley Thronson, Laura
Delgado López, and Ron Birk, for gathering together the subject matter experts who have made these onehour events so successful.
Are you interested in attending the International Space University (ISU)? AAS is offering the $10,000 Lady
Mamie Ngan Memorial Scholarship to attend the ISU’s 2016 Space Studies Program at the Technion Institute
in Haifa, Israel, or the 2016-2017 Master in Space Studies program conducted at the ISU Central Campus in
Strasbourg, France. The deadline for the AAS Business Office to receive the completed application form and
essay is January 31, 2016. Preference will be given to AAS members and also to members of Students for the
Exploration and Development of Space (SEDS-USA).
The end of the year is a busy time for the select committees that are charged with preparing a slate of directors for election by the membership, choosing new Fellows, and picking award recipients among many
qualified nominations received. I thank all committee members for their work, and information on awards,
Fellows, and new Directors will be printed in the January/February issue.
AAS established a Young Professionals Committee this month to reach out to and organize events for
professionals early in their space careers. The Committee has already organized its first event – a Young
Professionals Happy Hour in Washington, D.C. We want to promote AAS to the amazing young people who
are already making great contributions to space and the space profession! I invite you to consider joining this
committee and contributing your time and efforts to its work.
Looking ahead to the New Year, please check out the list of 2016 events in this issue, and you can always
find an updated calendar of events on the homepage of the AAS website. As 2015 draws to a close, I wish you
all Happy Holidays, and I look forward to a great year ahead for our Society!
AAS – Advancing All Space

Lyn D. Wigbels
lyn.wigbels@cox.net
SPACE TIMES • November/December 2015
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The International Space Station and the Clash
of Civilizations
by Roger D. Launius

The International Space Station from STS-130 in December 2010 (Source: NASA)

As the operations on the International Space Station now move toward a score of years, it may be that this cooperative venture
provides one of the clearest opportunities present for tying nation-states together. One is reminded of the quote from Wernher von
Braun, “we can lick gravity, but sometimes the paperwork is overwhelming.” Perhaps the hardest part of spaceflight is not the
scientific and technological challenges of operating in an exceptionally foreign and hostile environment but in the down-to-Earth
environment of rough-and-tumble international and domestic politics. But even so, cooperative space endeavors have been richly
rewarding and overwhelmingly useful, from all manner of scientific, technical, social, and political perspectives.
(Right) Astronaut Jerry L. Ross, STS-88 mission specialist, is pictured during one of three space walks that were conducted on the twelve-day mission
between December 4-15, 1998. Perched on the end of Endeavour’s remoted manipulator system (RMS) arm, astronaut James H. Newman, mission
specialist, recorded this image. Newman can be seen reflected in Ross’ helmet visor. The solar array panel for the Russiona-built Zarya module can
be seen along the right edge. This was just the first of about 160 spacewalks totaling 1,920 work-hours required to complete the International Space
Station. (Source: NASA)
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This is especially true of the International Space Station (ISS). Virtually everyone would agree that astronauts standing on
the Moon alongside the United States flag were just as important to the winning of the cold war as reconnaissance satellites and
strategic weapons. Just as surely as the Apollo program helped the United States, the ISS serves a critical international role in the
post-cold war world.
In the aftermath of international tensions, the International Space Station may prove just as important in the quest to maintain
U.S. hegemony—political, technological, and economic—in the world as Apollo had been at the height of the cold war. Since the
collapse of the Soviet Union a different set of priorities has replaced the powerful secular ideologies of democracy, communism,
nationalism, fascism, and socialism that dominated international politics since the Enlightenment. These were not so much new
priorities as ancient traditions based on ethnic, religious, kinship, or tribal loyalties that reemerged full-blown in the 1990s as all
the great ideologies, save democracy, collapsed worldwide: and even democracy was none too stable outside the West.
Harvard political scientist Samuel P. Huntington developed a powerful thesis to explain what has happened in the world since
the collapse of the Soviet Union and the end of a bipolar world. The thrust of Huntington’s argument rejects the notion that the
world will inevitably succumb to Western values. On the contrary, Huntington contends that the West’s influence in the world is
waning because of growing resistance to its values and the reassertion by non-Westerners of their own cultures. He argues that
the world will see in the twenty-first century an increasing threat of violence arising from renewed conflicts among countries and
cultures basing their identities on long-held traditions.
This argument moves past the notion of ethnicity to examine the growing influence of a handful of major cultures—Western,
Orthodox, Latin American, Islamic, Japanese, Chinese, Hindu, and African—in current struggles across the globe. In so doing,
Huntington successfully shifts the discussion of the post-cold war world from ideology, ethnicity, politics, and economics to culture—especially to the religious basis of culture. Huntington rightly warns against facile generalizations about the world becoming
one, so common in the early 1990s, and points out the resilience of civilizations to foreign secular influences.
Huntington asserts that there are nine major civilizations in the post-1990 era. The dominant civilization at present is the “West,”
characterized by the United States, Canada, and the nations of western Europe. There are also Latin American, African, Islamic,
Sinic (Chinese), Hindu, Orthodox (Russia and other Slavic nations), Buddhist, and Japanese civilizations. Each has different traditions, priorities, and institutions. Each also misunderstands the other civilizations of the world. In the post-cold war era, no matter
how seemingly desperate confrontations within these civilizations may seem—such as the trials over northern Ireland—they have
little potential for escalation beyond the civilization in which they occur. Confrontations among civilizations, however, have a
great potential to escalate into large conflagrations, even world wars. The civilizations capable of forming meaningful ties to other
civilizations, creating alliances not just for defensive purposes but also as a means of broadening engagement, have the greatest
possibility for thriving in this new international arena. The West, Huntington believes, should give up the idea of exporting its
values and expand the possibility of its survival through stronger alliances with other civilizations.
In the clash of civilizations of the twenty-first century, the International Space Station offers a testbed for civilizational alliances.
At some level this has already begun. From the beginning the West adopted the project and brought in a second great civilization in
Japan. In 1993 the Orthodox civilization, using Huntington’s terminology for Russia and other Slavic peoples, joined the program.
Perhaps the difficulty of working with the Russians has been largely the result of these strikingly different civilizations. Brazil and
other nations of the Latin American civilization also want to join the program, as does India. China has also made overtures about
the desire to become a part of the ISS effort.
Despite the very real challenges that would result from incorporating these new partners into the program, their inclusion
would advance the cause of creating alliances with other civilizations. This could serve ultimately as a means of closing the gap
between nations rather than widening it. At a fundamental level, the International Space Station would serve the larger objectives
of American foreign policy better than many other initiatives that offer fewer prospects for success.
All the promise held out for the ISS in gaining scientific knowledge, technological development, and a hopeful future exploring
the solar system may well pale in comparison to the very real possibility of enhancing cross-civilizational relations through this
one act of working together to tackle an enormous challenge. The same may be true of the very real costs involved; it is a small
price to pay for better international relations, and spending a larger share of the public treasury for the ISS is eminently better than
spending it for weapons of destruction. For all the difficulties involved in working with a large group of international partners, the
knowledge gained in large-scale cooperative programs will serve the United States and the West well in what looks all the world
to be a rise of inter-civilizational rivalries in the twenty-first century.
Roger D. Launius is associate director for collections and curatorial affairs at the National Air and Space Museum, Smithsonian Institution, Washington, D.C.
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The Future of the Industry as Seen by a Millennial
by Alex Case
The reasons people love the space industry are vast and varied. Some dream of exploring other worlds like their favorite TV show
characters while others see space as the next boom industry, a source of commercial profit. While on the surface these ideas seem be
on opposite sides of the table, they are by no means mutually exclusive. This past semester I have had the privilege of attending three
separate conferences about the space industry: American Institute of Aeronautics and Astronautics (AIAA) SPACE 2015; American
Astronautical Society (AAS) Wernher Von Braun Memorial Symposium; and Students for the Exploration and Development of Space
(SEDS) SpaceVision 2015. Each of these conferences had a different theme and message. SPACE 2015 focused on the board technical and policy issues facing the industry as a whole. The Von Braun Symposium, on the other hand, focused on space exploration
and expanding human knowledge. SpaceVision was the most unique of the three. Unlike the other two, it was entirely organized by
students, not by a professional organization.  It focused on the innovation and commercial opportunities that exist in the New Space
field. The lessons I learned from this combination of conferences have greatly reinforced my strongest belief about the space industry
– both commercial and government ventures are required for a healthy industry.
One trend presented itself above all the rest – the current, experienced members of the space industry push for exploration while
the millennial generation pursues the New Space commercial ventures. Like any other trend, there are exceptions, but the discussions
at both the Von Braun Symposium and SpaceVision made this obvious to me. Most of the speakers at the Von Braun Symposium
were either subject matter experts or program managers in space exploration. At SpaceVision, the company representatives who came
to speak to the students were mostly from start-ups of varying sizes. The respective student responses could not have been different.
Student attendees at Von Braun asked the exploration experts about their thoughts on the various commercial and start-up ventures.
On the other hand, they cheered for the New Space companies at SpaceVision. The obsession my generation has with only commercial
opportunities in space is not sustainable. I have heard many a peer say “Why does NASA need to exist? The government bureaucracy
just slows down progress.“ What I wish I could explain to them is a lesson I learned at SPACE 2015. Government funding of exploration
activities has both paved the way for and directly supported the growth of the commercial space industry.  The success of transitioning
activities from the government domain to the commercial domain enables NASA to maintain its focus on performing discovery work.  
The two fields have a truly symbiotic relationship. One cannot exist without the other. This is the lesson I want my peers to learn.
The government does and should always have a role in space exploration. It is the job of a government to sponsor endeavors to
increase the knowledge and prominence of the nation. Take the European exploration of the Americas in the 1500’s and 1600’s. The
initial exploration was performed by brave explorers on government grants. Their discoveries enabled businessmen and entrepreneurs
to find profits in regions in which they had never conceived. This model brought about centuries of prosperous times for the European
countries who employed it fully. History exists to learn from it, and I hope my generation does.
Alex Case is a senior studying aerospace engineering at the University of Illinois Urbana-Champaign Additionally, he is an
undergraduate researcher for the Center of Advanced Research for the Exploration of Space (ARES) under Prof. Coverstone
and Dr. Ghosh, Assistant Director of the Illinois Space Society, Executive Director of the Satellite Development Organization,
and is co-authoring systems engineering papers for the RASC-AL and the SEDS Satellites around Mars competitions. His
favorite hobby is golf of which he plays a considerable amount, maintaining a handicap of 5. During the past two summers,
he interned at NASA Goddard Space Flight Center in the Satellite Servicing Capabilities office and Ball Aerospace in Boulder,
Colorado, respectively. Alex’s future goals are to enter the industry on a full time basis, earn a master’s in systems engineering,
work in the civilian and military space industries, and start a family of his own.

Letter to the Editor
The article “Orbital Maneuvers via Linear Motor and Angular Momentum Based Propulsion,” in the September/October issue
of Space Times, proposes a method for raising a spacecraft’s orbit without requiring expendable propellants. It is a regrettable
fact, though, that Newton’s laws of motion prevent the undeniable benefits of the proposed method from being realized. The fact
that that purely internal motions and forces cannot affect the motion of the center of mass of a system is proven, for example, on
page 5 of the second edition of Herbert Goldstein’s Classical Mechanics (Addison-Wesley, Reading, MA, 1980).
F. Landis Markley, AAS Fellow
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Early Efforts to Preserve Apollo Landing Sites
by Roger D. Launius

Patrick Vantuyne “Impossible Picture” of Neil and Buzz at Tranqulity Base

Preservation of the Apollo lunar landing sites is of paramount importance into the future. Nothing has been done to accomplish
this as yet. Moreover, the six Apollo landing sites on Moon pose an interesting, but thus far academic, problem for the material
culture of the Apollo program. Since these missions were conducted between 1969 and 1972 no one has returned to the Moon and
no one has disturbed these sites. That does not mean that no one will do so in the future once humanity goes back. Of course, the
people and rovers that return might not be American; several nationals have hinted as long-term plans to explore the Moon and
several commercial ventures have been developing robotic rovers that might be sent to the Moon. Early attractive, albeit not scientifically important, places to visit would be the various landing sites. As early as 1971 this issue arose when the president received
an offer from a private citizen to buy artifacts left by the Apollo astronauts on the Moon; NASA chose not to accept this offer.
Since that time the issue of preservation of these artifacts has arisen repeatedly. In 1984 National Air and Space Museum (NASM)
director, Walter J. Boyne, formally asked that NASA transfer the Apollo lunar surface objects to the museum to become part of
the National Collection. As he remarked at the time:
Although there are, at present, no plans for return visits to the moon, it is certain as anything that someday man will return.
When he does, it is imperative that the historic and scientific significance of all remnants of earlier, pioneering exploration efforts
be fully appreciated and respected. We believe there is no better way to guarantee that the items will be preserved for appropriate
scientific, historic and educational used than to have the items registered in advance as belonging to the National Collection of
Space Artifacts.
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NASA and NASM staff worked together to identify the objects left at each of the Apollo landing sites and over the course of
the next two years came up with a basic list. After all of this work the matter was quietly dropped by both NASA and NASM and
nothing came of it. In part this was because of the all-consuming nature of the Challenger accident and NASA’s recovery from it
in 1986-1988 and the resignation of Walter J. Boyne as NASM director in August 1986. Neither organization after 1986 had senior
officials seeking to bring this transition to completion.

Apollo 16 (Source: NASA)
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Since near the turn of the new millennium a consistent drumbeat has been raised by private citizens and some organizations to
ensure preservation of the Apollo landing locations as historic sites. In part this is very much a part of the wishful thinking surrounding the prospect of space tourism. Lou Dobbs commented on this possible commercial activity: “There is also the bastard
child of space business—tourism. Long scoffed at by serious space explorers, space tourism could actually become one of the
driving financial forces of s-commerce.”
Like many things in the space business, however, space tourism always seems to be about ten years away. Even so, preservations must plan for the eventuality. Since China has now become a human spacefaring nation there have been rumors that it intends
to extend its human presence to the Moon’s surface. Additionally, India plans to land robots there. Once tourists reach the Moon
they will immediately set out for the Apollo landing sites although that may be many years in the future; it will be a popular tourist destination.
In 1999 New Mexico State University with the Lunar Legacy Project, using $23,000 in funding from NASA’s New Mexico
Space Grant Consortium, prepared a nomination for National Historic Landmark for Tranquility Base, the Apollo 11 landing site.
As the project leaders wrote:
Although this site is not yet 50 years in age, we believe its overwhelming significance makes it eligible for such a nomination.
The first lunar landing site is not on United State government property, nor is it on property controlled or leased by the United
States. The first lunar landing site is on “neutral territory” in space, but technically it is under the jurisdiction of the U.S. According to “The Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including the moon
and Other Celestial Bodies” (1967 signed by the U.S.) a country which launches any objects into space retains possession and
control of the objects indefinitely. Therefore, the United States retains possession and control of all objects it has placed on the
moon. The Apollo 11 Eagle Landing Pod, the United States Flag, the two scientific objects which make up the district of structures
on Tranquillity Base are still possessions of the United States.
Based on this argument, the proposal argued for recognition through the National Historic Preservation Act of 1966.
This request was not acted upon and that led to a request from Ralph D. Gibson Jr., an anthropology graduate student at New
Mexico State University who had been working on the proposal, to President Bill Clinton to intercede with the National Park
Service. The National Park Service then responded: “It has been determined as a matter of policy that it would not be appropriate
to designate National Historic Landmarks on the Moon.” Scratched out of the draft of this letter was a statement, “The Moon is
not territory that belongs to the United States.” This deletion may have come because of the National Historic Landmark status of
non-U.S. owned sites in Morocco and the Republic of Palau. The letter also noted that the National Park Service did not believe
it could exercise the jurisdiction over lunar sites necessary to maintain their integrity.
The New Mexico State University team also contacted NASA at the time. Deputy General Counsel for NASA, Robert M. Stephens, replied with an appropriately legalistic interpretation:
Tranquility Base meets all eligibility criteria for a National Historic Landmark (NHL) under US federal preservation law, but
when queried relevant preservation authorities stated that taking steps to preserve it would be perceived as a US claim of sovereignty over the Moon and they do not consider the US government to have sufficient jurisdiction (Stephens 2000) nor consider it
appropriate (Shull 2000).
The result was essentially another status quo response.
Others have suggested since 2000 time that these sites should be designated by the United Nations as World Heritage Sites to be
protected for all time, and have petitioned the leadership of the United States to make this a priority at the U.N. In addition, some
have suggested that the Smithsonian establish a bureau on the Moon to display the objects left there by the Apollo astronauts. To
date nothing has been done.
At present we have pristine historic sites on the lunar surface, frozen in time with the events that occurred there. These are what
Ron Nelson, former director of the Bishop Hill State Historic Park in Illinois, used to term the perfect historic site. He argued
that the presence of visitors, even in small numbers and tightly controlled, subverted the historicity of any site. But it is unlikely
to remain that way indefinitely. At present, few take planning for the preservation of the Apollo sites on the Moon seriously, but
that will undoubtedly change when the first missions to return to the Moon are planned. At that point protocols will have to be
developed for preserving these sites. I suspect that most museum professionals would be pleased to fly the mission to the Moon
to put ropes and stanchions around these sites for visitor flow control.
Roger D. Launius is associate director for collections and curatorial affairs at the National Air and Space Museum, Smithsonian Institution, Washington, D.C.

10

SPACE TIMES • November/December 2015

❏ OK to proceed
❏ Make corrections and proceed
❏ Make corrections and show another proof
Signed: ___________________ Date: ______

Job Name:
PDF Page:
Process Plan:
Date:
Time:

PageMark-Color-Comp
555756_SpaceTimesNov
01_24_SpaceTimes_Nov2015.p11.pdf
VP.MultiPage.PDF
15-12-11
08:15:35

Operator: ____________________________

The Future of Astronautics Lies in Small
Devices with Substantial Potential for Impact
by Talbot Jaeger
Since Sputnik set down nearly 60 years ago, astronomers and astronautics enthusiasts have been inspired by the possibility
of what can be learned and accomplished through space exploration and observation. Yet, as science and thought advance,
the exorbitant expense associated with constructing vessels that can enter and perform in space has limited the rate of and
the extent to which projects can be completed.
The spirit of astronomy is certainly not restrictiveness. Now, the time is upon us when sending satellites and cargo into
space no longer must be reserved for government projects or billion dollar corporations. The next era of astronautics will
grow the accessibility of space exploration and learning to a broader contingent.
Imagine a constellation of satellites capable of not only completing traditional tasks of sensing, collecting, and broadcasting data but also expanding and reconfiguring while in orbit to take on new capabilities. The concept is called cellularized
satellite morphology, and its theory is based in knowledge from another science discipline: biology.
In biological and life sciences, the cell is a singular entity that on its own has virtually no function, but thousands of cells
joined together are what comprise human organs. Collectively, those singular cells join together to perform truly missioncritical functions in the human body.
Similarly, in cellularized satellite morphology, microsatellites – or satlets – are joined together to scale almost infinitely
to perform a prescribed function. The phenomenon that can be achieved through the cellularization of satellite technology is
that the satlets are able to conform to the shape and capability requirements of any payload. Furthermore, the microsatellites
can be reconfigured multiple times for multiple uses, enabling a far more cost effective approach to space missions.
It is interesting to note that the make-up of these satlets is essentially the same as their large-scale counterparts. In fact, in
the 50-plus year history of satellites, the internal makeup of these devices has fundamentally not changed. Essentially, their
major systems and subsystems are combined in the same way whether in the Hubble Space Telescope, a large geostationary
communications satellite, or satlets. The size of elements, components, and subsystems may change to accommodate the
final device, but the fundamental makeup of spacecraft resources of power, propulsion, altitude control, and other fundamental elements is the same.
Because of the size and modularity of the satlets used in a cellularized satellite morphology, virtually any configuration of
larger satellites or even spacecraft can be created and therefore new levels of possibility and accessibility can be achieved.
The advantage here is not only the ability to repurpose and replace individual satlets, but, because of their size and relative
simplicity to produce and replace, they are dramatically more cost effective to produce than large-scale, single use satellites.
The satlet technology contains all of the functional capabilities of an autonomous satellite while enabling unprecedented
design flexibility.
DARPA’S Phoenix Project: Cellularization Theory in Action
The U.S. Defense Advanced Research Product Agency (DARPA) is looking to explore and validate elements in cellularization theory in its Phoenix Project, currently in progress. Phoenix is examining the feasibility of a construct concept of
“building” satellites through the precept of cellularization and the mechanical and electrical aggregation of satlets on-orbit
to create the necessary spacecraft performance to support a payload potentially any size, mass or configuration.
As part of the project, DARPA is also looking at using advanced robotics to perform on-orbit tasks for existing satellites
and spacecraft in geosynchronous orbit (GEO). The possibility of utilizing cellularized satlets that morph into a craft capable
of carrying these advanced robotics tools to perform repairs and other maintenance in the harsh, difficult to access GEO environment would be revolutionary in terms of lengthening the lifespan – and therefore the capacity and learnings – of these
large-scale satellites and spacecraft.
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Artist’s Concept (Source: DARPA Phoenix Project)

Satellite Cellularization Poised to Disrupt the Status Quo
The use of satlets in cellularized morphology is truly a disruptive technology that has the potential to create huge leaps
towards more cost-effective and strategic space exploration. Use of satlets in a cellularized, conforming context opens the
door to a platform architecture that is essentially self-healing, self-assembling, and scalable.

NovaWurks HISats configure to a larger satellite. Each individual HISat is an autonomous satellite with full functional
capabilities. (Source: NovaWurks)
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Rethinking space exploration and spacecraft with cellular satellite morphology will make space missions more feasible for
and accessible to a wider audience. This scope of possibility and flexibility more accurately represents the spirit of astronomy
and the inquisitive and visionary minds of space enthusiasts whose only limitation should be the reaches of their imaginations.

Talbot Jaeger, Founder and Chief Technologist, NovaWurks (Source: DARPA Phoenix Project)

With more than 30 years of experience in the aerospace industry, Talbot Jaeger has managed and directed project concepts, systems engineering, ground and ten spaceflight operations. He has held high-level engineering and design positions
with TRW, Northrop Grumman, and Scaled Composites and is the founder and chief technologist at NovaWurks™ Inc.,
a provider of high technology space products and services. Currently, Jaeger and his team at NovaWurks are working on
DARPA’s Phoenix Program to build satlet solutions for flexible, cost-effective satellite operations in GEO.
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IN MEMORIAM

In Memory of Dr. Robert “Bob” W. Farquhar and Mr. Frederick C. Durant

Dr. Robert “Bob” W. Farquhar died on October 18,
2015, at age 83. He was a long-time member and a
Fellow of the AAS. Born in Chicago, Illinois, Dr. Farquhar enlisted in the U.S. Army in 1951, serving in the
82nd Airborne Division, and in 1952 he deployed to the
187th Infantry Regiment stationed in Japan, serving on
the frontlines until the ceasefire. Upon his return to the
U.S., he completed his B.S. in aeronautical engineering
at the University of Illinois, received his engineering
master’s degree at the University of California, and in
1968 received his Ph.D. in astronautics from Stanford
University. The magnitude of Dr. Farquhar’s talent
and visionary leadership had no limits. He worked and
published in the space industry since 1959. Dr. Farquhar held senior positions at NASA from 1966 to 1990.
In 1978 he served as the Flight Director for the first
libration-point mission, ISEE-3. From 1990 to 2007 he
worked at the Johns Hopkins University Applied Physics
Laboratory, where he was the Mission Director for four
deep-space missions, NEAR, CONTOUR, MESSENGER, and New Horizons. From 2007 to 2008 he held
the Charles A. Lindbergh Chair for Aerospace History
at the National Air and Space Museum. Dr. Farquhar is
also credited with being the first to develop the use of
halo orbits. He published approximately 200 papers, and
his book, Fifty Years on the Space Frontier: Halo Orbits,
Comets, Asteroids, and More, which is both highly
technical and deeply personal, was published in 2010.
14

Mr. Frederick C. Durant, III, the former Assistant Director for Astronautics of the Smithsonian’s National Air
and Space Museum and one of the world’s foremost
authorities of spaceflight and rocketry, died on October
21, 2015, at age 98. Mr. Durant was a Fellow of the
AAS. Mr. Durant was born in Ardmore, Pennsylvania,
and received a B.S. in Chemical Engineering from Lehigh University. Following graduation, he worked as a
chemical engineer with Du Pont. In 1941, he enlisted
in the U.S. Navy as a naval aviation cadet. He served
until 1946 as a naval aviator, flight instructor, and test
pilot, and retired from the Navy as a Commander in
the Naval Reserve. Mr. Durant began his career in the
rocket and missile field in 1947 as a rocket engineer with
Bell Aircraft in Buffalo, New York. In 1953, he became
president of the American Rocket Society (ARS), now
known as the American Institute of Aeronautics and
Astronautics (AIAA), and spearheaded the organization
and growth of the International Astronautical Federation
(IAF). From 1953 through 1955, Mr. Durant served as
the IAF’s second President. In 1965, he joined the staff
of the Smithsonian Institution as an assistant director
of the National Air and Space Museum (NASM). Over
the course of 15 years, Mr. Durant greatly built up the
space and rocketry collections at the Museum, including the creation of its space art collections. Mr. Durant
retired from NASM in 1980 but continued to be active
in the field of astronautics.
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NOTES ON A NEW BOOK

The Road to Modern Rocketry: Launch Bases,
Centers, Museums, Memorials, and Monuments
Reviewed by Gideon Marcus
The Road to Modern Rocketry: Launch Bases, Centers, Museums, Memorials, and
Monuments by Doug Gangler. Champion, PA: Champion Books, 2015. ISBN: 9780-9915177-0-1. US $18.95 (paperback, photographs, illustrations, index).
Ex-Naval Officer Doug Gangler ran a tour business in Europe for a decade, focusing
on military sites of historic interest. After a visit to Peenemünde, the primary site of
German rocketry development during World War II, Gangler caught the space bug and
conducted a personal tour of the historic space sites in the United States. Perceiving
a lack of a comprehensive tour-guide to the world’s launch centers and space museums, Gangler set out to create such a volume. The Road to Modern Rocketry: Launch
Bases, Centers, Museums, Memorials, and Monuments is the result.
Gangler’s book is aimed at the layman, the sort of book that might be found (as I
imagine the author intends) in the gift shops attached to the sites described therein. It
is not a work of deep or extensive research; rather, it is a summarization of information
readily available in print and on the internet, pleasingly arranged for the casual tourist.
For its intended purpose, Road is a success. Gangler takes the reader on a brief, five-threaded tour of space development, detailing the chronologies, in turn, of the French, British, German, Russian, and American programs.
Gangler’s writing is accessible and engaging, and he does a good job of tying together his narratives with onepage presentations regarding the actual sites. These presentations tell you about the attractions to be found at each
location, their physical addresses and operating hours, and any specific caveats associated (for instance, if they
are active military bases). Road includes a good glossary and index section as well as several appendices on basic
space-related concepts.
Gideon Marcus is a space historian with a focus on the first few years of unmanned spaceflight. He maintains
the Space Technology Laboratories digital archive at http://sdfo.org/stl as well as the Space Race/science
fiction history blog, galacticjourney.org

CALLING ALL WRITERS!
Do you have a story to share? Would you like to get your piece published in Space Times?
We are looking for contributors to share their articles with our vast audience of space professionals and
enthusiasts, educators and students, and all others interested in the space program, space exploration,
science, policy, and relevant topics.
To get involved, please contact the AAS office at aas@astronautical.org or 703-866-0020.
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Submitting Articles for Publication in Space Times
The readership of Space Times magazine includes space professionals, space enthusiasts,
educators, students, and those interested in the space program, space exploration, science, and
policy. The tone of the magazine leans more toward conversational rather than formal. Articles are
written for a well-educated audience that has a great interest in space topics but may not necessarily
be familiar with an author’s specific topic. Virtually any topic involving space science, technology,
exploration, law, or policy may be covered. Issues relevant to the civil, commercial, and military and
intelligence space sectors are also welcome.
Articles published in Space Times magazine are written with a clear explanation of technical
concepts without inclusion of footnotes, endnotes, or bibliographies. Articles range from 600 to
3,500 words, and any exceptions are handled on a case-by-case basis. Articles must be submitted
in Microsoft Word format, Times New Roman font, 10.5 pt. Additional formatting will be handled
during the editing process.
Submission of photos, tables, charts, and other visual support is strongly encouraged but is not
required. All images must be provided in high resolution (minimum 300) JPG format, both in color
(CMYK) and black and white (grayscale). Images must be provided as separate files.
Two copies of the final article must be submitted, one without any images embedded and one
with images embedded for layout guide purposes. Captions and sources for all images are required.
Obtaining permission from the owner of any photos or other visuals is the responsibility of the author
of the article.
Articles must include:
(1) a title;
(2) a one to two sentence summary of the article for index purposes;
(3) if applicable, subheadings providing separation between major sections of the article;
(4) a one to two sentence byline/author biography which will appear at the end of the article;
(5) the current mailing address of the author(s).
Five complimentary copies of the issue in which the article appears will be mailed to each author.
A PDF of the final magazine will be available on the web site of the American Astronautical Society
(www.astronautical.org).
The standard submission deadline is the 15th of the month prior to the issue date (i.e., December
15 for the January/February issue; February 15 for the March/April issue; etc.); however, extensions,
if possible, will be granted on a case-by-case basis.
Please submit articles and graphics/images directly to Diane Thompson, Editor, at:
dthompson@astronautical.org
For telephone inquiries, please call 703-866-0020 (Monday-Friday, 9 am-5 pm U.S. ET).
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MARK YOUR CALENDAR
54th Robert H. Goddard Memorial Symposium
Greenbelt Marriott ♦ Greenbelt, Maryland
March 8-10, 2016

Charitable Giving and the AAS

A popular way of donating to an organization is through a gift by means of a will (i.e., to make a bequest). You
may decide to consider either a general bequest to the AAS or a bequest targeted to an existing or new AAS
scholarship or an award fund. These bequests are deductible against estate and inheritance taxes.
There are also tax advantages when making charitable donations to the AAS while you are living. Such gifts
could contribute to the memory of someone who has passed away or be made in the honor of a person who is
still alive. In addition, special occasions offer opportunities for gifts to be directed to the Society.
As a final note, although the AAS is able to provide suggestions for charitable giving, your financial or legal
advisor should be consulted about such actions.
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2016 ROBERT H. GODDARD MEMORIAL SYMPOSIUM

54th Robert H. Goddard Memorial Symposium
Leadership for Space: Opportunities and Challenges
March 8-10, 2016
Greenbelt Marriott, Greenbelt, Maryland

– Outline –
Tuesday, March 8
6:00

Evening Symposium Warm-up / Meet & Greet Mixer

Wednesday, March 9
7:00

Registration Opens / Continental Breakfast

7:15

AAS Corporate Members’ Breakfast invitation only

8:30

Welcome and Announcements

8:40

Opening Speaker

9:10

Introduction of Keynote Speaker

9:15

Keynote

10:00 Break
10:15 NASA Mission Directorates: Change, Continuity or Both?
11:45 Pre-lunch Break / Meeting Space Reconfiguration
12:00 Honors and Awards Luncheon
2:00

Spotlight

2:30

Legacy of the Obama Administration

4:00

Break

4:15

Space Technology Trajectories for the Future

5:30

Closing Spotlight

6:00

Industry, Government, and Student Networking Reception
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Thursday, March 10
7:30

Registration Opens / Continental Breakfast

8:30

Introduction of Opening Speaker

8:35

Opening Speaker

9:05

NOAA’s Strategic Research and Partnerships

10:30 Break
10:45 International and Commercial Opportunities and Challenges
12:15 Pre-lunch Break / Meeting Space Reconfiguration
12:30 Luncheon
2:00

Spotlights: Changes in Workforce Development

3:00

Break

3:15

Exploration and Science Missions: Vision 2020

4:45

Closing Thoughts / Spotlight

5:15

Closing Reception
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Snapshots of the 2015 Wernher von Braun Memorial Symposium
Photos courtesy of NASA Marshall Space Flight Center

Lt Gen Samuel Greaves

William Gerstenmaier

Walt Faulconer

UAH President Robert Altenkirch

New AAS Fellow W. Michael Hawes

Robert Lightfoot
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N. Wayne Hales

Todd May

Purdue University student attendees with
Dan Dumbacher

Ann Zulkosky, Larry Price

Audience

Lunch

New AAS Fellow W. Michael Hawes

Scott Sacknoff receiving Ordway Award for
Quest Magazine

Honors and Awards

Mark Craig receiving President’s Recognition
Award

Student poster contest winners

SPACE TIMES • November/December 2015

Join us October 25-27, 2016,
at The University of Alabama
in Huntsville
for the 9th Wernher von Braun
Memorial Symposium!
We hope to see you next year!
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Join the American Astronautical Society
or renew or update your membership online at
www.astronautical.org
or use the form below.
Follow AAS on:

www.facebook.com/AmericanAstronauticalSociety

www.twitter.com/astrosociety

www.youtube.com/user/astrosociety

http://www.slideshare.net/astrosociety

Membership Application
703-866-0020
www.astronautical.org
www.twitter.com/astrosociety
www.facebook.com/AmericanAstronauticalSociety
_ ___________________________________________________________________________________________
Mr./Mrs./Ms./Dr./Rank
Last Name
First Name
_ ___________________________________________________________________________________________
Title
Affiliation
_ ___________________________________________________________________________________________
Address
_ ___________________________________________________________________________________________
City
State
Zip Code
_ ___________________________________________________________________________________________
Phone
Email
Membership Benefits Include: Subscriptions to The Journal of the Astronautical Sciences
(quarterly) and SPACE TIMES magazine (bi-monthly), as well as reduced rates at all AAS events.
Visit the AAS website at www.astronautical.org for additional information about benefits.
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Membership Type

       Member.........................................$100
Senior Member.. ................... $115  
Fellow (renewal only) ............... $115   
Retired................................. $50
Retired Fellow (renewal only) .. $50    
Teacher (K-12)...................... $45  
Student (full-time)................. $45  

Payment Method
Check
AMEX  

Discover  

MasterCard  

VISA

____________________________________

Credit Card Number

_ ___________________________________
Expiration Date

_ ___________________________________
Code (on back of credit card; front for AMEX)

_ ___________________________________
Signature

Mail to: American Astronautical Society
6352 Rolling Mill Place, Suite 102
Springfield, VA 22152-2370
Fax to: 703-866-3526
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AAS CORPORATE AND INSTITUTIONAL MEMBERS

AAS Corporate and Institutional Members
a.i. solutions, Inc.
Aerojet Rocketdyne
The Aerospace Corporation
Aerospace Industries Association
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
CASIS
Colorado Center for Astrodynamics Research (CCAR)
Dynetics, Inc.
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
JHU / Applied Physics Laboratory
KinetX, Inc.
Lockheed Martin Corporation
Marquette University
Millennium Space Systems
Moog Inc., Space and Defense Group

Northrop Grumman
Orbital ATK
The Pennsylvania State University
Phillips & Company
Qwaltec
RWI International Consulting Services
SAIC
SGT, Inc.
Sierra Nevada Corporation
Space and Technology Policy Group, LLC
Space Dynamics Lab / Utah State University
SpaceX
The Tauri Group
Texas A&M University
United Launch Alliance
Univelt, Inc.
University of Alabama in Huntsville
University of Florida
University of South Florida
University of Strathclyde, Glasgow
University of Texas at Austin
Virginia Commercial Space Flight Authority /
Mid-Atlantic Regional Spaceport
Women in Aerospace

Thank you for your continued support!

Please join us in welcoming our newest
Corporate Members!

Have you moved? Update your membership
at www.astronautical.org
SPACE TIMES • November/December 2015
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2016 Schedule of Events
February 5-10
AAS Guidance and Control Conference
Beaver Run Resort
Breckenridge, Colorado
www.aas-rocky-mountain-section.org

May 24-26
International Conference on Tethers in Space
University of Michigan
Ann Arbor, Michigan
www.tethersinspace2016.com

February 14-18
AAS/AIAA Space Flight Mechanics Meeting
Embassy Suites Napa Valley
Napa, California
www.space-flight.org

June 10-12
Student CanSat Competition
Abilene, Texas
www.astronautical.org

March 8-10
Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org
April 11-14
Space Symposium
The Broadmoor Hotel
Colorado Springs, CO
www.spacesymposium.org
May 18-20
International Association for the Advancement of
Space Safety (IAASS) Conference
Florida Institute of Technology
Melbourne, Florida
www.iaassconference2016.space-safety.org

24

www.facebook.com/AmericanAstronauticalSociety

July 12-14
International Space Station (ISS)
Research and Development Conference
Town and Country Resort & Convention Center
San Diego, California
www.issconference.org
ABSTRACT DEADLINE: February 25, 2016
September 12-15
AIAA/AAS Astrodynamics Specialist Conference
Long Beach, California
www.aiaa.org
October 25-27
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Huntsville, Alabama
www.astronautical.org

www.twitter.com/astrosociety SPACE
www.youtube.com/user/astrosociety
SPACE
TIMES
TIMES
• July/August
• Sep/Oct 2014
2013

