
 

National Aerospace Day: 
Recognizing a Job Well Done

National Aerospace Day recognizes the contributions of the aerospace industry to 
the history, economy, national security and technological innovation of the United States.

This special day is important for two compelling reasons: It’s an opportunity to underscore
the value the aerospace and defense industry brings to the economic health, security 
and freedoms of Americans and others worldwide. And it’s a great day to say “job well
done” to the hundreds of thousands of dedicated men and women of the U.S. aerospace
and defense workforce.

Our employees are patriots who take great pride in their work, whether producing systems
for warfighters, delivering world-class aviation systems or enabling our “last frontier”
explorers to reach the outermost limits of space.

There are 844,000 workers directly employed in the aerospace and defense industry,
supporting 2.2 million middle-class jobs in related fields. And there are more than 30,000
suppliers to the industry across all 50 states.

As America’s leading manufacturing export industry, we contribute a $57 billion U.S. trade
surplus. Even though there are more tough economic challenges ahead, the industry stands
tall as a cornerstone of the economy, a steward of innovation and a crucial contributor
to national defense.

The Aerospace Industries Association takes pride in the tribute that National Aerospace
Day brings to our industry. We pledge to continue advancing — every day — the aerospace
and defense capabilities that are vital to the nation.

Sincerely,

Marion C. Blakey Robert J. Stevens
President and Chief Executive Officer Chairman of the AIA Board of Governors and 
Aerospace Industries Association Chairman, President and Chief Executive Officer

Lockheed Martin Corporation

The Aerospace 
Industries Association: 

Promoting Aerospace 
for More Than 90 Years

T he Aerospace Industries Association (AIA) was
founded in 1919 in the infancy of the air age 

to “foster, advance, promulgate and promote
aeronautics … and to do every act and thing …
necessary … for the advancement of American
aviation.”

Today, AIA is the premier trade association
representing the nation’s aerospace and defense
industry with nearly 300 U.S. manufacturers and
suppliers of civil, military and business aircraft,
helicopters, unmanned aircraft systems, space systems,
aircraft engines, missiles, materiel and related
components, equipment, services and information
technology.

The association’s mission is strong and steady
advocacy of the aerospace and defense industry with
Congress and the administration — particularly the
departments of Defense, State, Transportation,
Commerce, and Homeland Security, FAA and NASA —
and with governments and organizations abroad.

AIA is at the forefront of such critical national
issues as defense modernization, deployment of the
Next Generation Air Transportation System, export
control modernization, improved acquisition processes,
additional resources for aeronautics research and
space exploration, including the continuation of
human space flight.

Notably, AIA in 2003 launched the Team America
Rocketry Challenge to encourage young people to
study engineering, math and science and pursue
careers in aerospace. Since then more than 50,000
students from all 50 states have participated in the
world’s largest rocket contest — and many are already
on their way to becoming America’s next generation
of scientists, engineers and explorers.

Team America Rocketry Challenge Winners



Coming home aboard a U.S. Air Force 
C-130J Hercules tactical transport
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A mericans take justifiable pride in being the
first and best in aerospace — first on the
moon and to the outer reaches of the

solar system and foremost in maintaining military
superiority, not for conquest but to ensure the
benefits of freedom and security worldwide.

Our leadership in the development and application
of technologies to advance progress in national
defense, civil aviation and space exploration and
research — all of which are vital to the strength of
our economy and our way of life — is a hard won
accomplishment, one not surrendered easily.

But, as in any serious matter affecting the fate
of nations, we cannot count on maintaining our
aerospace leadership and its contributions to our
prosperity without great effort. We must continue
to devote significant resources to ensure that we
maintain our technological advantages and invest
in the quality education of the young scientists and
engineers who will lead in the future.

Respected former government official and
aerospace executive Norman R. Augustine has said,
“Americans, with only 5 percent of the world’s
population but with nearly 30 percent of the
world’s wealth, tend to believe that scientific and
technological leadership and the high standard of

living it underpins is somehow the natural state of
affairs. But such good fortune is not a birthright. If
we wish our children and grandchildren to enjoy
the standard of living most Americans have come
to expect, … we must get out and compete.”

Fortunately, there is no lack of determination to
compete. Early into the second century of flight,
the aerospace industry dreamers and doers, some
two million strong and located in every state,
continue to create, innovate and make certain that
the heavens above are anything but limits to our
ability to expand commerce, link peoples, discover
new horizons and protect that which we hold dear. 

This workforce without parallel is one of our
country’s unsung strengths. And standing shoulder-
to-shoulder with every aerospace worker at prime
manufacturing companies are tens of thousands of
equally capable men and women who produce the
components, subsystems, machined parts and
software that are integrated into the finished
aerospace products.

Bob Sprole, president and CEO of New York-
based Therm, Inc., a supplier of custom-machined
components to aerospace primes, explains: “Prime
contractors depend on supply chains to contribute
to successful product development. Suppliers and
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KEEPING OUR NATION PROSPEROUS, INVENTIVE AND SAFE

primes working together are the team that delivers
the world’s leading aerospace products.”

What’s most amazing about the remarkable
men and women devoted to making our country
the best at anything to do with aerospace is that
every day they are working to help break barriers
in the most demanding technical fields and enabling
feats once thought inconceivable.

Thanks to America’s aerospace workforce, we
are able to:

• Keep our homeland safe.
• Rapidly and efficiently connect, through flight,

a global society.

• Extend human frontiers in space and, through
space applications, bring tangible benefits to
people every day.

It’s difficult to keep up with the tremendous
pace of change in national defense, civil aviation
and space. The six years since the centennial of
flight was celebrated have been remarkable.
Peering into the future, even more rapid
developments can be expected. But whether those
developments have a “Made in America” stamp
on them can only be realized by a sustained
national commitment to be the best.

Spacewalking in cargo bay of Space Shuttle Endeavor 
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Based on a commitment to excellence in all of
the military branches, the United States intends to
remain the world's preeminent aviation power.

The U.S. Air Force is the largest and most
technologically advanced air force in the world
with nearly 6,000 manned aircraft, about 180
unmanned combat air vehicles, more than 2,000 
air-launched cruise missiles and 450 intercontinental
ballistic missiles.

The U.S. Air Force fleet is comprised of precision
strike ground attack aircraft used in close proximity
to U.S. ground forces and an aging but highly
effective bomber cadre, including B-2 stealth
bombers and the B-1 and venerable B-52 bombers
that allow U.S. pilots to reach and strike targets
with great accuracy. In addition, there are cargo
and transport aircraft to deliver troops, weapons
and other military equipment around the world,
electronic warfare aircraft used to keep airspaces
friendly for our forces and to disseminate critical
information to them and manned reconnaissance
aircraft and unmanned aerial vehicles. The largest
component is composed of fighter aircraft used for

air-to-air combat and ground attack, including fifth
generation F-22s and F-35s.

The U.S. Navy and Marine Corps increase our
military edge in the air with the world’s only
capability to employ carrier-based aircraft that can
strike air, sea and land targets in the far reaches of
the globe. Aircraft carriers give the nation significant
options in times of crisis abroad. Navy and Marine
Corps aircraft also provide platforms with which to
conduct search and rescue, special operations, anti-
submarine warfare and anti-surface warfare missions.

“Throughout modern history airpower has been
a necessary element of all effective military forces
and is the cornerstone of keeping our nation and
its allies safe and free,” says Ralph D. Heath,
executive vice president of the Lockheed Martin
Aeronautics business area. “In the end, airpower is
arguably the most compelling factor as to whether
the rest of any military strategy will be successful.”

To support combat and peace-keeping missions
around the world, fifth generation fighters ensure
that air dominance and air mobility platforms are the
workhorses of the joint coalition fleet, Heath said. 

U.S. Air Force F-35 Lightning II – Joint Strike FighterA merica’s fundamental strategy toward
national defense was first expressed by
George Washington. “If we desire to

avoid insult, we must be able to repel it,” noted
the father of our country. “If we desire to secure
peace, one of the most powerful instruments of
our rising prosperity, it must be known, is that we
are at all times ready for war.”  

Today, we’re facing more diverse threats and
challenges than ever before from nation-states
with large conventional forces to non-state terrorist
groups relying on asymmetric tactics and strategies
— and any of them could have weapons of mass
destruction. This new environment requires the
United States to have a broad range of capabilities
to protect the nation and the American people.

American military personnel are the finest and
best trained in the world. Their success, however,
depends on having the most effective weapons
and equipment available. High-technology systems
save lives and ensure battlefield success. And a
well-equipped and well-trained military deters
conflict and promotes stability abroad — critical
factors in shaping an international environment in

which U.S. values, policies, security and economic
interests can thrive. 

Accomplishing these goals requires sustained,
predictable investment, strategic policies and
programs, leadership and a commitment to
excellence. None of this is easy, but it’s all well
worth the effort when American lives and national
security are on the line. 

America’s comparative advantage on the
battlefield will continue as long as we are
committed to:

• Sustaining investments in research and
development and procurement of the most
advanced systems.

• Modernizing the U.S. export control system to
enable interoperability, capability and defense
cooperation with friends and allies.

• Inspiring the nation’s future workforce by
motivating students to pursue careers that
involve science, technology, engineering and
math.

• Creating a 21st century acquisition process
that gives our military personnel the best
equipment at the best value for taxpayers. 

NATIONAL DEFENSE

DELIVERING EFFECTIVE WEAPONS AND EQUIPMENT

F/A-18C Hornets prepare to launch from the USS Ronald Reagan

MAINTAINING AMERICAN AIRPOWER
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The U.S. military relies on helicopters for combat
troop transport, search and rescue, medical
evacuation, airborne command and anti-submarine
warfare. Helicopters are currently used in U.S.
operations in Iraq and Afghanistan as aerial supply
trucks and troop transports to limit exposure of our
forces to ambushes.

In civil aviation, helicopters are used for
transportation and tourism, as air ambulances, 
for police operations, in search and rescue, for
combating wild fires, for placing heavy equipment
and in farming, ranching and timber harvesting. 

Today, the American helicopter industry is under
stress due to the global economic downturn that’s
reducing commercial business and a lack of
government investment in future helicopter
development. In current budget plans, most U.S.
military rotorcraft production runs will terminate in
nine years with no replacement programs on the
drawing board before 2025 at the earliest. 

To address these concerns the Defense
Department is undertaking an assessment of
vertical-lift capabilities the services might require
beginning in 2020, aiming to develop a strategic
plan for investment in technology development. 

HELICOPTERS: 
A NEED TO INVEST 
IN FUTURE DEVELOPMENT

U.S. Navy MH-60S Sea Hawk helicopters

In 2007 and 2008 cyber attackers targeted the
computer infrastructure of the nations of Estonia
and Georgia. On Independence Day 2009, a
coordinated cyber attack hit the Web sites of the
White House, Homeland Security Department and
New York Stock Exchange.

Cybersecurity has become an administration
priority, with the U.S. Strategic Command
responsible for protecting the computers and
networks that guide land, air, sea and space
operations. Homeland Security is charged with
protecting computer systems that control our
financial networks, transportation and
telecommunications systems and power grid. 

Dale Meyerrose, vice president and general
manager for cyber and information assurance at
Harris Corporation, knows well the threats we
face, having previously led cybersecurity efforts for
the North American Defense Command and the
U.S. Northern Command. “I take a very strong
view that there is a lot of risk,” he says. “You can’t

build a deep enough moat or a high enough wall
to protect your systems. So what you’ve got to do
is create a critical infrastructure, and you treat
critical infrastructure with proper investment.”

As for the long term, Meyerrose says to ensure
our cybersecurity “We need to work on education
and incentives, the things that draw the right kind
of smart people to this realm of study. … We need
to figure out how to address that issue so that
folks in government have enough expertise,
enough insight to provide the right oversight of
these very technical and complex matters.”

Of course, sometimes the best defense is a
good offense, and the U.S. military demonstrated
its capability to disable an enemy’s military and
government communications systems in the early
hours of Operation Iraqi Freedom in 2003. Work is
ongoing to ensure our cyber warriors can take out
an enemy’s command and control without harming
civilian infrastructure.

KEEPING OUR CYBER GUARD UP

Cybersecurity solutions protect critical information from complex threats



U.S. Navy Standard Missile-3 launches 
from guided missile cruiser USS Lake Erie

For decades, the power and accuracy of U.S.
intercontinental ballistic and cruise guided missiles
have helped to deter war and strike our enemies
when necessary. Under a new concept called
Prompt Global Strike, the Pentagon is developing
missiles such as the X-51 hypersonic cruise missile
with tremendous speed and accuracy that can
strike a target virtually anywhere on the face of 
the Earth within 60 minutes. These weapons could
enable the United States to deal in real time 
with a terrorist leader or a smuggled nuclear or
chemical weapon.

Precision-guided missiles already in the U.S.
inventory offer up innovative capabilities. For
example, the High-speed, Anti-radiation Missile
(HARM) suppresses land- or sea-based radar
emitters that direct enemy air defense. Another is
Tomahawk with its pinpoint accuracy and ability to
loiter, be rerouted in midflight and beam back
battle damage assessments.

With rogue nations pursuing the development
of increasingly sophisticated ballistic missiles, a
multilayered and integrated ballistic missile defense

system comprised of space-based, airborne and
ground-based sensors, shooters and command and
control are critical to our national security.

In an important test in 2008 of U.S. missile
technology, a Raytheon-built Standard Missile-3,
designed to hit inbound ballistic missiles, was fired
from a Navy ship to obliterate a defunct U.S.
satellite falling toward Earth to rid it of its toxic
fuel. Bulls-eye.

Meanwhile, one area of concern for U.S. defense
planners is the atrophying of the nation’s industrial
base for large-body solid rocket motors due to
reduced demand in both the defense and civil space
sectors and through industry consolidation. 

“Inadequate investments are being made in large
and small solid rocket motor (SRM) research and
development, reducing the reliability and cost-
effectiveness of the SRM industrial base,” noted the
Solid Rocket Motor Industrial Capabilities Report
sent to Congress in January. “If there are no new
development programs, the SRM industry will
continue to lose its capability to be able to design
and produce new-generation SRMs.”

PRODUCING MISSILES FOR OFFENSE AND DEFENSE 

Combat Direction Center of U.S. Navy aircraft carrier Ronald Reagan



Unmanned aerial vehicles (UAVs), also known 
as unmanned aircraft systems, are the newest
arrow in America’s quiver of sophisticated flying
technologies. These vehicles are capable of
controlled, sustained, level flight and have proven
invaluable as our persistent eyes in the skies.

Developed in their modern form over the past
two decades in concert with the maturing and
miniaturization of key technologies, UAVs have
vast untapped capabilities but have already proven
themselves in the harshest of warfighting
conditions, helping save American and allied lives
and targeting our most cunning enemies.

“UAVs have demonstrated repeatedly a
tremendous ability to support warfighters in their
mission,” says Chris Hernandez, Northrop
Grumman vice president of special programs for
aerospace systems. “They do so by providing
warfighters with intelligence. And they do so by
providing warfighters the ability to reach deep into
enemy territory and strike without putting an
operator, be it an airman or pilot, in harm’s way.
The persons that speak to this so readily and
regularly are the combat commanders. They love
UAVs. They want them. They want them fast.”

Defense Secretary Robert Gates recently said,
“We now have unmanned aerial vehicles that 
can simultaneously perform intelligence,

reconnaissance and surveillance missions as well as
deliver precision-guided bombs and missiles.”

Currently, the Air Force is flying unmanned
Predators and Reapers over Iraq and Afghanistan in
continuous missions that keep aircraft flying 24
hours a day. The Defense Department wants to
have 50 such missions by 2011.

UAV’s appear to have unlimited prospects. For
example, the Defense Advanced Research Projects
Agency is investing in a UAV that will stay airborne
for five years.

There’s also consideration for using UAVs for
difficult logistics and resupply missions. Northrop
Grumman’s Hernandez says of the unmanned Fire
Scout helicopter: “Let’s say we have some Special
Operations Forces deep into enemy territory. We 
fly it there, we land it and it sits there waiting for
them to come and unload any needed bullets,
beans, batteries or whatever out of a pod. They
then flip a switch and the unmanned helicopter
takes off toward home.”

The same technologies that have made
unmanned aerial systems so critical to national
security are finding new uses in civil applications,
including firefighting, border patrol, oil drilling,
agriculture and law enforcement. 

The big challenge is integrating unmanned
systems into the manned airspace.

PERSISTENT EYES IN THE SKIES: A NEW TECHNOLOGICAL ADVANTAGE

Predator C Avenger unmanned aircraft

MQ-8 Fire Scout unmanned helicopter
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To combat the sound of jet-blast from the rear of an aircraft engine,
Boeing, General Electric and NASA have developed serrated edges called
chevrons for the back of the nacelle and the engine exhaust nozzle. 

A lthough flying is a routine part of everyday
life, today’s air transportation system badly
needs upgrading. That’s why in 2003

Congress, through Vision 100 — the Century of
Aviation Reauthorization Act — created the Next
Generation Air Transportation System known as
NextGen. 

In this initiative, a Joint Planning and Development
Office is managing a public/private partnership to
help increase aviation capacity and reliability, improve
safety and security and minimize aviation’s
environmental impact.

AIA is working with the administration and
Congress to accelerate the full capabilities of
NextGen well ahead of the Federal Aviation
Administration’s 2025 schedule. Implementing
NextGen will contribute to our nation’s economic
recovery and improve aviation’s environmental
stewardship.

NextGen’s satellite-based air transportation
network stresses adaptability by enabling aircraft to

immediately adjust to everchanging factors, such
as weather, traffic congestion, aircraft position,
flight trajectory patterns and security issues. By
2025, all aircraft and airports in U.S. airspace will
be connected to the NextGen network and will
continually share information in real time using
cutting-edge innovations in areas such as weather
forecasting and digital communications to improve
efficiency and safety as well as absorb the predicted
increase in air traffic.

NextGen will enable more aircraft to fly more
closely together on more direct routes, thus
reducing delays and helping to reduce aviation’s
carbon emissions, fuel consumption and noise.
Through targeted improvements in ground
infrastructure, air traffic procedures and aircraft
equipment, maximum benefits will be realized by
the flying public. To take in NextGen’s full potential,
experts believe an allocation from the U.S. Treasury’s
general fund above 25 percent is needed until the
program is fully implemented.

CIVIL AVIATION

CREATING A NEXT GENERATION AIR TRANSPORTATION SYSTEM

Control tower at Los Angeles International Airport
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Chris Benich, Honeywell’s director of aerospace
regulatory affairs who is a licensed pilot, already
sees tangible benefits from NextGen investments.
He lauds progress in equipping most aircraft with
GPS capabilities, leading to “more flexible arrivals
and departures” and complementary Required
Navigation Performance (RNP) procedures to
pinpoint aircraft location more accurately in the
airspace.

“You think about how airplanes are flying
around terminal areas, being vectored around so
they pass the airport and fly 20 miles before
turning around and coming back. With RNP, the
ability to shave miles and minutes off of a flight,
reducing fuel and cutting emissions, is huge.”

Correspondingly, Continuous Descent Approach is
a procedure that optimizes an aircraft’s approach
from the beginning of its descent to touchdown
using an energy-saving glidepath thereby
significantly reducing noise and emission levels.

Another NextGen improvement coming on line
is Automatic Dependent Surveillance-Broadcast
(ADS-B), a satellite-based technology that
broadcasts aircraft identification, position and
speed with once-per-second updates. ADS-B is
already used in Alaska for general aviation with
great results in improved safety and will soon be
implemented by helicopters serving the off-shore
oil drilling industry in the Gulf of Mexico. 

3-D depiction of air traffic system with NextGen

Composite materials offer tremendous advantages
to aircraft designers and help maintain America’s
technology edge in civil as well as military aircraft.
Compared to aluminum, these lighter-weight
materials use less fuel, resist fatigue and prevent
corrosion. Today, an increasing share of new
commercial airplane development is devoted to
composites. 

For example, composites will make up
approximately 50 percent of the weight of the
Boeing 787 Dreamliner, a percentage unprecedented
in commercial airplane production. The Dreamliner
is the first commercial jet to have a majority of its
primary structure (fuselage and wings) made of
advanced composite materials, including a type of
graphite combined with a toughened epoxy resin.

NEW DEVELOPMENTS IN COMPOSITE AIRCRAFT

Milling a commercial aircraft part from titanium
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The need to reduce aviation’s carbon footprint 
is leading to huge opportunities for a benign
agriculture-aviation linkup with civil and military
aircraft fleets on the cusp of using sustainable
biofuels produced from plants, some of which are
grown in America’s heartland.

For example, camelina, an energy crop farmers
grow in rotation with wheat for soil replenishment,
is being blended with oils from algae and jatropha
into a sustainable biofuel blend that’s already been
successfully flight tested and could be combined
with existing aviation fuel as early as 2011 for
certified use.

Continuous improvement of aviation’s
environmental performance is a big issue within
the aerospace community. The United Nations’
Intergovernmental Panel on Climate Change

estimates that aviation is responsible for two
percent of global man-made carbon dioxide
emissions. By 2050, the UN panel predicts, aviation
potentially will produce three percent of global
man-made carbon dioxide emissions.

To promote alternative fuels as a potential
solution to the problem, a broad coalition called
the Commercial Aviation Alternative Fuels Initiative
(CAAFI) was established in 2006. It provides a
forum for the U.S. commercial aviation community
to engage the emerging alternative fuels industry
and to work together, share and collect needed
data, and motivate and direct research on aviation
alternative fuels. CAAFI’s participants, including the
Aerospace Industries Association, are drawn from
all elements of the international commercial
aviation industry, fuel suppliers, universities and
U.S. government agencies, including the
departments of Transportation, Defense and
Energy and NASA.

Alan Epstein, vice president for technology and
environment at United Technologies’ Pratt &
Whitney, observes that while significant
improvements have been made in jet fuel
efficiency, even greater gains lie ahead. Eventually,
he says, new lighter-weight engines and aircraft
will be designed for biofuels while in the near term
biofuels can be used in existing engines and
airplanes without modification as “drop-in” fuel.

In the long run, as the use of sustainable
biofuels expands, says Epstein, the “best estimates
are that you would save 40 to 60 percent of the
carbon dioxide (CO2). However, as we go to a 
low-carbon society in the future, using biodiesel
for tractors or even electric tractors, etc., will
reduce the CO2 even more. So the aspirational
goal of a carbon-neutral growth of the industry
after 2020 is realistic. Although air travel might go
up by 2020, the net CO2 in the atmosphere will
not. And paced by capital investment in biofuels, 
it can actually start to come down again.”

FUELING AN IMPORTANT AVIATION REVOLUTION

Biofuels researcher inspects jatropha berries

Passengers deplane from Citation Sovereign business jet



18 | Aerospace and Defense: The Strength to Lift America

In the summer of 2009 the nation celebrated
the 40th anniversary of the first lunar landing
while NASA continued development of the

spacecraft, launch vehicles and space systems that
will enable humans to go beyond low Earth orbit
for the first time since 1972 and eventually travel
to the moon, Mars and beyond.

After nearly 30 years of service, the workhorse
space shuttle is coming to the end of its
operations, including its work to assemble the
football-field-sized International Space Station.

The ISS, which recently doubled its crew from
three to six international astronauts, is finishing its
construction phase and is entering its utilization
phase for scientific research, including its role as a
U.S. national laboratory available to other federal
agencies for research. 

Groundbreaking activities are underway in
cancer and commercial pharmaceutical research,
including efforts to develop vaccines to fight
bacteria such as the multidrug-resistant staph,
known as MRSA or Mersa. It’s been reported,
meanwhile, that a recently discovered vaccine to

protect against salmonella, a deadly bacteria that
often contaminates food processing operations, is
headed for human testing following commercial
development in zero gravity on the space shuttle
and the ISS.

Also, the station will serve as a test bed that
prepares explorers for the demands space flight will
put on engineering systems, life support equipment
and the human body on long duration flights
beyond Earth. And it will continue as an important
symbol of international cooperation among
engineers, scientists and the space agencies of
many nations.

Meanwhile, a variety of NASA robotic spacecraft
are blazing new trails of knowledge and
understanding about the moon, Mars, Jupiter,
Saturn and soon the close-in planet Mercury and
the far-out dwarf planet Pluto.

The indefatigable Hubble and newly launched
Kepler space telescopes, which will examine 100,000
stars in the Milky Way galaxy, are enabling scientists
to search nearby stars for planets, including potential
Earth-like planets. 

SPACE SYSTEMS

SPACE EXPLORATION: TO THE MOON AND BEYOND

Astronaut at work in cargo bay of Space Shuttle Endeavor during STS-127

NASA’s Hubble Space Telescope
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And closer to home, the armada of NASA Earth
Observing System and NOAA weather satellites
and ground stations help planners deal with
weather and natural disasters and policymakers
better understand the dynamics of climate change.

Other current missions, such as the Lunar
Reconnaissance Orbiter and the Lunar Crater
Observation and Sensing Satellite, are gathering data
to support future human exploration of the moon.

The Mars Science Laboratory will set down on
the red planet in 2012, taking the exploration and
study of that world to a new level. And while our
astronauts continue to train for duties aboard the
space station, they will also be training for missions
further from home in next-generation U.S. human
rated spacecraft.

Doug Cooke, NASA’s associate administrator for
exploration systems, says astronauts will be able to
explore for extended periods of time and have the
opportunity to traverse greater distances. With
today’s and tomorrow’s communication technologies,
people on Earth will be able to explore virtually
with the astronauts as they investigate new
discoveries in their travels.

Technician works on ARTEMIS hyperspectral imaging sensor

Space systems have been integrated into virtually
all aspects of U.S. military and intelligence operations.

Without space system tools, our warfighters are
essentially blinded on the battlefield and many
critical defense systems cease to operate. Military
services require space systems for warfare
planning, monitoring, missile warning, situational
awareness, secure communications, disaster relief
and humanitarian assistance. 

Many satellites and systems that provide national
security from space are aging. In some cases,
programs to replace and modernize them have been
delayed, potentially resulting in gaps in coverage. 

Aging isn’t the only challenge facing our national
security space assets. As the space environment
becomes more crowded and contested, the United
States will need to make certain that these assets
are protected from unintended or intentional
interference or damage and be prepared to face
and respond to threats to space capabilities.

In 2007 China’s military demonstrated its
capability to destroy space assets when it used an
anti-satellite weapon to wipe out one of its

nonworking satellites, creating a massive debris
cloud that endangers orbiting objects. Potential
adversaries are also developing systems to disable
and jam U.S. and allied space systems.

In addition to replacing, modernizing and
protecting our space infrastructure, another key
element is developing capabilities to rapidly
augment space systems. This is referred to as
“operationally responsive space” (ORS) and offers
a new business model to provide the military and
intelligence communities services from space. 

One ORS success story is ARTEMIS, a
sophisticated, hyperspectral imaging sensor built 
in less than 15 months for the Operationally
Responsive Space Office’s flagship Tactical Satellite
program. Launched in May 2009, ARTEMIS is used
on a TacSat-3 mission, designed to test the
feasibility of launching a payload within as little as
seven days from receiving the request. Once in
orbit, ARTEMIS’s quick-reaction optics enable it to
see otherwise hidden targets, such as disturbed
earth — a potential aid in finding IEDs buried by
the side of a road in Iraq or Afghanistan.

CONTROLLING THE HIGH GROUND OF SPACE

Defense Meteorological Satellite used for strategic and tactical weather prediction
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Global Positioning Systems (GPS) rank as one of
those inventions whose value to society has
exceeded the expectations of its inventors. When
first created as a system to help guide cruise
missiles and other weapons, unanticipated was its
worth for helping individual soldiers in the field
find objectives at night or in unfamiliar territory or
in the civilian sphere for operating cell phones,
helping farmers plant their crops, guiding
emergency responders to quickly reach an accident
scene and improving weather forecasts. 

In addition, GPS already enables precise
navigational capability in parts of our national air
space system. Once NextGen is put in place, GPS
will replace radar for air traffic control and will
provide vital communications capability. Yet the
system is aging with 50 percent of GPS satellites
having been on station for nearly 14 years, despite
an original design life of half that.

Key to improving the availability and accuracy of
GPS precision navigation and timing for all users
will be the next-generation GPS control system,
GPS OCX, which in combination with new ground
stations and satellites and four additional

navigational signals will significantly upgrade the
GPS system. 

GPS OCX will provide command, control and
mission support for current and future GPS satellite
segments by automating the most labor intensive
commands involved in operating the GPS
spacecraft. It will enable increased automation by
enhancing proven Air Force satellite control
software with evolving technological capabilities. 

The end result of adding automation to the GPS
control segment will be quicker, more responsive
services for warfighters and civil GPS users. 

As reported by Space News last year, the
increased use of automated ground control
systems enabled the U.S. Air Force 3rd Space
Operations Squadron to achieve significant
manpower savings in the operation of military
communications satellites.

Air Force Col. Brent McArthur, squadron
commander, noted that by expanding automation,
Space Command was able “to focus additional
resources on pressing tasks like space surveillance
rather than routine satellite health checks that are
analogous to checking the oil in a car.”

ENHANCING THE VALUE OF GPS

Combat search and rescue using Global Positioning System technology

With satellites having orbited the Earth now for
52 years, it’s getting crowded up there. The U.S.
Space Surveillance Network tracks 17,300 artificial
objects in space bigger than 10 centimeters. About
800 of these are operational satellites.

These space assets are now threatened by
orbital debris. Each time a vehicle goes into orbit,
debris is created when fuel tanks are discarded or
explode, screws come loose, paint chips flake off
and satellites stop operating or collide with each
other. Space debris material orbits the Earth at
high velocities, usually between seven and 10
kilometers per second, speeds that can produce
considerable injury to astronauts and damage to
valued assets, such as the International Space
Station and defense and commercial satellites.

Paul Graziani, president and CEO of the
aerospace software development company
Analytical Graphics, Inc., describes orbital debris
“as a very big problem.” He says, “Everyone had
presumed that the big sky theory would keep us
out of trouble. But if you look at the past three
years, there have been collisions of catalogued
objects each year. … And we are talking about a
threat to capabilities that are critical to our national
security enterprise.”

Adds Graziani, “You’ve got to do what you can
to reduce the probability that events in the future
will cause collisions.” He cites efforts by launch
providers to reduce debris by venting fuel tanks to
lessen the possibility of explosions and de-orbiting
spent equipment.

ADDRESSING THE PROBLEM OF SPACE DEBRIS

Thousands of pieces of debris in orbit around Earth
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A FUTURE IN COMMERCIAL 
SPACE TRANSPORTATION

While NASA continues to push U.S. space
horizons outward, a policy innovation to help spur
commercial space activities is the agency’s
Commercial Orbital Transportation Services (COTS)
program to engage the commercial aerospace
sector in providing cargo and perhaps eventually
crew transportation to the space station after the
shuttle’s retirement.

According to Elon Musk, CEO of Space
Exploration Technologies Corporation (SpaceX),
which holds a COTS contract, “Space transportation
services are a tremendous responsibility, given the
swiftly approaching retirement of the space shuttle
and the significant future needs of the space station.“

Through COTS, the taxpayer gains. NASA’s
development of commercial space transportation
capabilities, utilizing either existing launch vehicles
or those under commercial development, will be
augmented by private investment and by advanced
revenues from sales in other markets, such as
telecommunication satellite launches. 

In addition, commercial space transportation
providers will actively seek new markets for their
services, such as scientific research and national
security missions, as well as flights by private
citizens. The space forecasting firm Futron Corp.
projects that “space tourism” will involve up to
1,200 flights per year by 2017.

Eyeing Hurricane Guillermo near Mexico in August 2009

BENEFITS TO MANKIND FROM SPACE

Any consideration of future U.S. space plans
must address the overall value of the space program
in general and human spaceflight in particular.
Thus far, space activities have brought us such
advances as satellite-based cable television, weather
satellites, advanced materials and medical devices
and micro-electronics. 

These tangible benefits generate economic
growth. For every space-related R&D dollar that
NASA spends, the government captures a significant
multiplier in tax revenue as a result of the net gain
in contracting activities and jobs.

INVESTING IN AMERICA’S FUTURE

Colorfully masked welder producing an aircraft turbine engine

generation of inventors, project managers and

technology leaders.

We must have sustained and adequate investment

in defense modernization, improvements to our

aviation system and advancements in space

exploration and research.

If we make such a commitment, “Made in

America” will continue to be the gold standard of

excellence in all aspects of aerospace and defense.

Technologies developed by America’s aerospace

and defense industries in support of national

defense, civil aviation and civil space sectors are

important contributors to our economic strength

and security. 

Our existing advantages in all areas of aerospace

notwithstanding, competition is growing, and we

as a nation face a number of challenges. 

To address these we must invest — in new

technologies and systems and in our next
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Aircraft fuselage taking shape at hands of aerospace industry production worker 
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