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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

AN ACT To provide tor research into problems of flight within and outside the
Earth's atmosphere, and for other purposes.

Declaration Of Policy And Purpose

Sec. 102 (a) The Congress hereby declares that it is the palicy of the United
States that activities in space should be devoted ta paaceful
purposes for the benefit of all mankind.

(b) The Congress declares that the general welfare and security of
the United Slates require that adequate pravision be made for
aeronautical and space activities. The Congress further
declares that such activities shall be the rasponsibility of, and
shall be directed by, a civilian agency exercising control over
aeronautical and space activities sponsored by the United
States, except that activities peculiar to or primarity associated
with the development of weapons systems, military operations,
or the defense of the United States (including the research and
development r y to make effective provision for the
defensae of the United States) shall be the responsibitity of, and
shall be directed by, the Department of Defense; and that
determination as to which such agency has responsibility for
and direction of any such activity shall be made by the
President in conformity with saction 201(e).

{c) The Congrass declares that the general wellare of the United
Statas requires that the National Aeronautics and Space
Admindstration (as established by fitle Il of this act) seek and
encourage to the maximum extent possible the fullest
commerdial use of space.

(d

The aeronautical and spacs activities of the United States shall
be conducted so as to contribute materially to one or more of
the following objectives:

(1) The expansion of human knowledge of phenomena in the
atmosphare and space;

(2) The improvement of the usefulness, performance, speed,
safely, and efficiency of aeronautical and space vehicles;

(3} The development and operation of vehicles capable of
carrying instruments, equipment, supplies, and living
organisms theough space;

(4) The establishment of long-range studies of the potential
benefits 10 be gained from, the opportunities for, and the
problems invotved in the utilization of aeronautical and
space activities for peaceful and scientific purposes;

(5) The presarvation of the role of the United States as a leader
in aeronautical and space science and technology and in
the applicatian thereof to the conduct of peaceful activities
within and outside the atmosphere;

{6) The making available 1o agencies directly concernad with
national defense of discoveries that have military valua or
significance, and the fumishing by such agencies, to the
civilian agency established to direct and contro! nonmilitary
aeronautical and spacs activities, of information as ta
discoveries which have value or significance 1o that agency;
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

(e)

U]

()]

Declaration Of Policy And Purpose (Continued)

(7) Cooperation by the United States with other nations and
groups of nations in work done pursuant to this Act and in
the peaceful application of the results thereof: and

(8) The most effective utilization of the scientific and
engineering resources of the United States, with close
cooperation among all interested agencies of the United
States in order to avoid unnecessary duplication of effort,
tacilities, and equipment.

The Congress deciares that the general welfare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed toward ground propulsion
systems research and development.

The Congress declares that the general welfare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed toward the development of
advanced automobile propulsion systems.

The Congress declares that the general welfare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed to assisting in bioengineering
research. development, and dermonstration programs designed
to alleviate and minimize the effects of disability.

Functi

Of The A i b

Sac.203 (a) The Administration, in order to carry out the purpose of this Act,

(b)

shall ~

(1) pian, direct, and conduct aeronautical and space activities;

(2) arrange for participation by the scientific community in
planning scientific measurements and observations to be
made through use of aeronautical and space vehicles, and
conduct or arrange for the conduct of such measurements
and observations: and

(3) provide for the widest practicable and appropriate
dissemination of information conceming its activities and
the results thereof.

(1) The Administration shall, to the extent of appropriated
funds, initiate, support, and carry out such research,
development, demonstration, and other related activities in
ground propulsion technologies.

(2) The Administration shall initiate, support, and carry out such
research, devaloprment, demonstration, and other related
activities in solar heating and cooling technologies (to the
extent that funds are appropriated therefor),
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National Space Policy

On November 2, 1989, the President approved a nationat space policy that
updates and reaffirms U.S. goals and activities in space. The policy is the resuilt
of a raview undertaken by the National Space Council. The revisions clarity,
strengthen, and streamline selected aspects of the policy. Areas affected include
civil and commercial remote sensing, space transportation, space debris, federal
subsidies of commercial space activities, and Space Station Freedom.

Overall, the President's national space policy revalidates the ongoing direction of
U.S. space efforts and provides a broad policy framework 1o guide future U.S.
space activities.

The policy reaffirms the nation's commitment to the exploration and use of space
in support of our national well being. United States teadership in space
continues to be a fundamental objective guiding U.S. space activities. The policy
recognizes that feadership requires United States preeminence in key areas of
space activity critical to achieving our national security, scientific, technical,
economic, and foreign policy goals. The policy aiso retains the long-term goal of
expanding human presence and activity beyond Earth orbit into the Solar
System. This goal provides the overall policy framework for the President's
human space exploration initiative, announced July 20, 1989, in which the
Presidant called for completing Space Station Fresdom, retumning permanently to
the Moon, and exploration of the planet Mars,

INTRODUCTION

United States space activities are conducted by three separate and distinct
sectors: two strongly interacting governmental sectors (Civil and National
Security) and a separate. non-governmental Commercial Sector. Close
coordination, cooperation, and technology and information exchange will be
maintained among these sectors to avoid unnecessary duplication and promote

attainment of United States space goals.

GOALS AND PRINCIPLES

A fundamental objective guiding United States space activities has been, and
continues to ba, space leadership. Leadership in an increasingly competitive
intemational environment, does not require United States preeminence in all
areas and disciplines of space enterprise. It does require United States
preeminenca in the key areas of space activity critical to achiaving our national
security, scientific, technical, economic, and foreign policy goals.

¢ The overall goals of United States space activities are: (1} to strangthen the
security of the United States; (2) to obtain scientific, technological and
economic benefits for the genera! papulation and to improve the quality of life
on Earth through space-related activities; (3) to encourage continuing United
States private-sector investment in space and related aclivitios; (4) 1o
promote intermational cooperative activities taking into account United States
national security, foreign policy, scientific, and economic Interests; (5) to
cooperata with other nations in maintaining the freedom of space for all
activities that anhance the security and walare of mankind; and., as a long-
range goal, {6} to expand human presence and activity bayond Earth orbit
into the solar system.

The United States space activities shall ba conducted in accordance with the
follawing principles:

* Tha United States is committed to the exploration and use of outer space
by all nations for paaceful purposes and for the benefit of all mankind.
“Peacefut purposes” allow for activities in pursuit of national security
goals.

The United States will pursue activities in space in support of its inherent
right of self-defense and its defense commitments to its allies.
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National Space Policy

The United States rejects any claims to sovereignty by any nation over
outer space or celestial bodies, or any portion thereof, and rejects any
limitations on the fundamental right of sovereign nations to acquire data
from space.

The United States considers the space systems of any nation to be
national property with the right of passage through and operations in
space without interference. Purposeful interference with space systems
shall be viawed as an infringement on sovereign rights.

The United States shall encourage and not preclude the commercial use
and exploitation of space technologies and systems for national economic
benefit. These commercial activities must be consistent with national
security interests, and internationa) and domestic legal obligations.

The United States will, as a matter of policy, pursue its commercial space
objectives without the use of direct Federal subsidies.

The United States shall encourage other countries to engage In free and
fair trade in commercial space goods and services.

The United States will conduct intemational cooperative space-related
activities that are expected to achieve sufficient scientific, political,
economic, o national security benefits for the nation. The United States
will seek mutually beneficial international participation in space and space-
related programs,

CIVIL SPACE POLICY

* The United States civil space sector activities shall contribute significantly to
enhanging the Nation's science, technology, economy, pride, sense of well-
being and direction, as well as United States world prestige and leadership.
Civil sector activities shall comprise a balanced sirategy of research,
development, operations, and technology for science, expioration, and
appropriate applications.

* The objectives of the United States civil space activities shall be (1) to expand
knowledge of the Earth, its environment, the solar system, and the universe,
(2) to create new opportunities for use of the space environment through the
conduct of appropriate research and experimentation in advanced technology
and systems: (3) to develop space technology for civil applications and,
wherever appropriate, make such technology avaitable to the commercial
sector; {4) to preserve the United States preeminence in critical aspects of
space science, applications, technology. and manned space flight; (5) to
establish a permanentty manned presence in space; and (6) to engage in
international cooperative efforts that further United States overall space
goals.

COMMERCIAL SPACE POLICY

The United States govemment shall not preciude or deter the continuing
development of a separate non-govemmental Commercial Space Sector.
Expanding private sector investment in space by the market-driven Commercial
Sector generates economic benefits for the Nation and supports governmental
Space Sectors with an increasing range of space goods and services,
Govemmental Space Sectors shall purchase commercially available space
goods and services to the fullest extent feasible and shali not conduct activities
with potential commercial applications that preclude or deter Commercial Sector
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National Space Policy

space activities except for national security or public safety reasons.
Commercial Sector space activities shall be supervised or regulated only to the
extent required by law, national security, intemational obligations, and public
safety.

NATIONAL SECURITY SPACE POLICY

The United States will conduct those aclivities in space thal are necessary to
national defense. Space activities will contribute to national security objectives
by (1) deterring, or if necessary, defending against enemy attack; (2) assuring
that forces of hostile nations cannot prevent our own use of space; (3) negating,
if necessary, hostile space systems; and (4) enharing operations of United
States and Allied forces. Consistent with traaty obligations, the national sacurity
space program shall support such functions as command and control,
communications, navigation, environmental monitoring, waming, surveillance,
and force oy (including and deveiopment programs which
support these functions).

INTER-SECTOR POLICIES

This saction contains poticies applicable 10, and binding on, the national security
and civil space sectors.

¢ The United States Government will maintain and coordinate separate national
security and civil operational space systems where differing needs of the
sectors dictate.

* Survivability and endurance of national security space systems, including all
naecessary system etements, will ba pursued commaensurate with the planned
use in crisis and conflict, with the threat, and with the availability of other
assets to perform the mission.

Government sectors shall encourage to the maximum extent feasible, the
develapment and use of United States private sector space capabilities.

A continuing capability to remotely sense the Earth from spaca is important to
the achievement of United States space goals. To ensure that the necessary
capability exists, the United States govermment will: (a) ensure the continuity
of LANDSAT-type remote sensing data; (b) discuss remote sensing issues
and activities with foreign gavernments operating or regulating the private
operation of remote sensing systems; (c) continue government research and
development for future advanced remote sensing technologies or systems;
and (d) encourage the development of commercial systems, which image the
Earth from space, competitive with, or superior 10, foreign-oparated civil or
commercial systems.

Assured access to space, sufficient to achleve all United States space goals,
is a key element of national space policy. United States space transportation
systems must provide a balanced, robust, and flexible capability with
sutficient reslliency to allow continued operations despite failures in any
single system. The United States governmant will continue research and
developmant on component technologies in support of future transportation
systemns. The goals of United States space transportation policy are: (1) to
achieve and maintain safe and reliable access to, transportation in, and retum
from, space: (2) to exploit the unique attributes of manned and unmannad
launch and recovery systemns; (3) to encourage to the maximum extent
feasible, the development and use of United States private sector space
transportation capabllities; and (4) to reduce the costs of space transportation
and related services.

Communications advancements are critical o all United States space
sectors. To ensure necessary capabilities exist, the Unitad States
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National Space Policy

government will continue research and development efforts for future
advanced space communications technologies.

The United States will consider and, as appropriate, formulate policy positions
on arms control measures governing activities in space, and will conclude
agreements on such measures only if they are equitable, effectively verifiable,
and enhance the security of the United States and our allies.

* All space sactors will seek to minimize the creation of space debris. Design
and operations of space tests, experiments, and systems will strive to
minimize or reduce accumulation of space debris consistent with mission
requirements and cost effectiveness. The United States govemment will
encourage other space-faring nations to adopt policies and practices almed at
debris minimization.

MPLEMENTING PROCEDURES

Normal interagency procedures will be employed wherever possible to
coordinate the policies enunciated in this directive.

Executive Order No 12675 established the National Space Councit to provide a
coordinated process for developing a national space policy and strategy and for
monitoring its implementation.

The Vice President serves as the Chairman of the Councll, and as the
President's principal advisor on national space policy and strategy. Other
members of the Council are the Secretaries of State, Treasury, Defense,
Commerce, and Transportation; the Chief of Staff to the President, the Director
of the Office of Management and Budget, the Assistant to the President for
Science and Technology, the Director of Central Intelligence, and the

Administrator of the National Aeronautics and Space Administration. The
Chairman, from time to time, invites the Chairman of the Joint Chiefs of Staff, the
heads of executive agencies, and other senior officials to participate in meetings
of the Council.

NATIONAL SPACE LAUNCH STRATEGY
The National Space Launch Strategy is composed of four elements.
* Ensuring that existing space launch capabilities, Including support

tacilities, are sufficient to meet U.S. Govemment manned and unmanned
space launch ngeds.

Developing a new unmanned, but man-rateable, space launch system to
greatty improve national launch capability with reductions in operating
costs and improvements in launch system reliability, responsiveness, and
mission performance.

« Sustaining a vigorous space launch technology program to provide cost
effoctive improvements to current launch systems, and to support
development of advanced launch capabiltties, complementary to the new
launch system.

« Actively considering commercial space launch needs and factoring them
into decisions on improvements in launch facilities and launch vehicles.

d within the overall resource and

These will be imp
policy guidance provided by the President.
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NASA Installations
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NASA Installations

NASA HEADQUARTERS
Washington, DC 20546

NASA Headquarters exercises management over the space flight centers,
research centers, and other installations that constitute the National Asronautics
and Space Administration.

Responsibilities of Headquarters cover the determination of programs and
projects; establishment of management policies; procedures and performance
criteria; evaluation of progress; and the review and analysis of all phases of the
aerospace program.

Planning, direction, and management of NASA's research and development
programs are the responsibility of the program offices which report to and
yeceive overall guidance and direction from an associate or assistant
administrator.

AMES RESEARCH CENTER
Moffett Field, CA 94035

Ames Research Center was founded in 1939 as an aircraft research laboratory
by the National Advisory Committee for Aeronautics (NACA) and was named for
Dr. Joseph S. Ames, Chairman of NACA from 1927 10 1939. In 1958, Ames
became part of NASA, along with other NACA installations and certain
Department of Defense facilities. In 1981, NASA merged Ames with the Dryden
Flight Research Facility.

Ames specializes in scientific research, exploration and applications aimed
toward creating new technology for the nation.

The center's major program responsibilities are concentrated in computer science
and applications, computational and experimental aerodynamics, flight simulation,
flight research, hypersonic aircraft, rotorcraft and powered-lift technology,
aeronautical and space human factors, life sciences, space sciences, solar
system exploration, aibome sclence and applications, and infrared astronomy.

HUGH L. DRYDEN FLIGHT RESEARCH FACILITY
Edwards, CA 93523

Since 1947, Ames-Dryden has developed a unique and highly specialized
capability for conducting flight research programs. Its test organization,
consisting of pilots, scientists, engineers, technicians and mechanics, is
unmatched anywhere in the world. This versatile organization has demonstrated
ts capability, not only with high-speed research aircraft, but also with such
unusuat flight vehicles as the Lunar Landing Research Vehicle and the wingless
litting bodiies.

The tacility’s primary research tools are research aircraft, ranging from a B-52
carrier aircraft and high performance jet fighters to the X-29 forward swept wing
aircraft. Ground-based facilities include a high temperature loads calibration
laboratory that allows ground-based testing of complete aircraft and structural
components under the combined effects of loads and heat: a highly developed
aircraft flight instrumentation capability: a flight systems laboratory with a
diversified capability for avionics system fabrication, development and operations;
a flow visualization facility that allows basic fiow mechanics to be seen of models
or small components; a data analysis facility for processing of flight research data;
a remotely piloted research vehicles facility and a test range communications and
data transmission capability that links NASA's Westem Aeronautical Test Range
facilities at Ames-Moffett, Crows Landing and Ames-Dryden.
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NASA Installations

GODDARD SPACE FLIGHT CENTER
Greenbeit, MD 20771

This NASA fieid center has put together a multitalanted spacefiight team
enginears, scientists, technicians, project managers and support personnel —
which is extending the horizons of human knowledge not anly about the solar
system and the universe but also about our Earth and its erwironmant.

The Goddard mission is being accomplished through scientific research centered
in six space and Earth science laboratories and in the management,
development and operation of several near-Earth space systems.

After being launched into space, satefiites fall under the 24-hour-a-day
surveillance of a worldwide ground and spaceborne communications network,
the nerve center of which is located at Goddard. One of the key elements of that
network is the Tracking and Data Relay Satellite Systern (TDRSS) with its
orbiting Tracking and Data Relay Satellite and associated ground tracking
stations.

Goddard's tracking responsibility extends to its Wallaps Flight Facility. Wallops
prepares, assembles, launches, and tracks satelfites and suborbital space
vehicles and managas the National Scientific Balloon Facility in Palestine, Texas.

JET PROPULSION LABORATORY
Pasadena, CA 91109

NASA's Jat Propuision Laboratory (JPL) is a govemment-owned facitity statfed
by the Califomia Institute of Technology. JPL oparatas under a NASA contract
administered by the NASA Pasadena Office. In addition to the Pasadena sits,
JPL operates the Deep Space Communications Complex, a station of the
worldwide Deep Space Network (OSN).

The laboratary is engaged in activities associated with deep space automated
scientific missions -- engineering subsystem and instrument development, and
data reduction and analysis required by deep space flight.

The laboratory also designs and tests flight sysiems, including complete
spacecraft, and provides technical direction to contractor organizations.

LYNDON B. JOHNSON SPACE CENTER
Houston, TX 77058

Johnson Space Center was established in September 1961 as NASA's primary
center for design, davelopment and testing of spacecraft and assoclated systems
for manned flight; selection and training of astronauts; planning and conducting
manned missions; and extensive participation in the medical engineering and
sciantific experiments carried aboard space flights.

Johnson has program management responsibility for the Space Shuttle program,
the nation’s current manned space flight program. Johnson also has a major
responsibility for the development of the Space Station, a permanently manned,
Earth-orbiting facility to be constructed in space and operable within a decade.
The center will ba responsible for the interlaces between the Space Station and
the Space Shuttie.

JOHN F. KENNEDY SPACE CENTER
Kennedy Space Center, FL 32899

Kennedy Space Center (KSC) was created in the early 1960's to serve as the
launch site for the Apollo lunar landing missions. After the Apollo program ended
in 1872, Kennedy's Complax 39 was used for the launch of the Skylab
spacecraft, and later, the Apollo spacecraft for the Apollo Soyuz Test Project.
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NASA Installations

Kennedy Space Center serves as the primary center within NASA for the test,
checkout and launch of payloads and space vehicles. This presently includes
launch of manned and unmanned vehicles at Kennedy, the adjacent Cape

Canaveral Air Force Station, and at Vandenberg Air Force Base in California.

The center is responsible for the assembly, checkout and launch of Space
Shuttle vehicles and their payloads, landing operations and the tum-around of
Space Shuttle orbiters between missions, as well as preparation and launch of
unmanned vehicles

LANGLEY RESEARCH CENTER
Hampton, VA 23665-5225

Langley's mission is basic research in aeronautics and space technology.
Major research fields include aerodynamics, malerials structures, ﬁlght
controls, information sy , acoustics, pheric sciences,
and nondestructive evaluahon Langley's goal is to develop technologies to
enable aircraft to fiy faster, farther, sater, and to be more maneuverable,
quister, less expensive to manufacture, and more energy efficient.

The majority of Langley’s work is in aeronautics, working to improve today's
aircraft and to develop concepts and technology for future aircraft. Over 40
wind tunnels, other unique research facilities, and testing techniques as well as
computer modeling capabiiities aid in the investigation of the full flight range,
from general aviation and transport aircraft through hypersonic vehicles.

Researchers also study atmospheric and Earth sciences, develop technology
for advanced space transportation systems, conduct research in laser enargy
conversion techniques for space applications and provide the focal point for

design studies for large space systems technology and Space Station activities.

Langley also manages an extensive program in atmospheric sciences to better
understand the ongins, chemistry, and transport mechanisms that govern the
Earth's atmospheric data using aircraft, balloon, and land- and space-based
remote sensing instruments designed, developed, and fabricated at Langley.

LEWIS RESEARCH CENTER
Cleveland, OH 44135

Lewis Research Center was established in 1941 by the National Advisory
Committee for Aeronautics (NACA). Named for George W. Lewis, NACA's
Director of Research from 1924 to 1947, the center developed an intemational
reputation for its research on jet propulsion systems.

Lewis is NASA's lead center for research, technology and development in ajrcraft
propulsion, space propulsion, space power and satellite communication.

The center has been advancing propulsion technology to enable aircraft to fly
faster. farther and higher and also focused its research on fuel economy, noise
abatement, reliability, and reduced pollution.

Lewis has responsibility for developlng the largest space power sys!em aver
designed to provide the electrical power 1 y to acce the life
SUpPport sy and h iments to be conducted aboard the Space
Station. In addition, the center will support the Station in other major areas such
as auxiliary propuision systems and communications,

Lewis is the home of the Microgravity Materials Science Laboratory, a unique
facility 1o qualify potential space experiments. Other faclities include a zero-
gravity drop tower, wind tunnels, space tanks, chemical rocket thrust stands, and
chambers for testing jet engine efficiency and noise.
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MARSHALL SPACE FLIGHT CENTER
Marshall Space Flight Center, AL 35812

George C. Marshall Space Flight Center (MSFC) was formed on July 1, 1960,
by the transfer to NASA of buildings and personnel comprising part of the U.S.
Army Ballistic Missile Agency. Named for the famous soldier and statesman,
General of the Anmy George C. Marshall, it was officially dedicated by President
Dwight D. Eisanhower on Septernber 8, 1960.

is a multi

manag it, scientific and engineering

oy

| establishment, with much emphasis on projects involving scientific investigation
| and application of space technology to the solution of problems on Earth.

In helping to reach the nation's goals in space, the center is warking on many
projects. Marshall had a significant role in the development of the Space
Shuttle. It provides the orbiter's engines, the external tank that carries liquid
hydrogen and liquid oxygen for thosa engines, and the solid rocket boosters
that assist in lifting the Shuttie orbiter from the faunch pad.

The center also plays a key role in the development of payloads to ba flown
aboard the Shuttle. One such payload is Spacelab, a reusabie, modular
scientific research facility carried in the Shuttie's cargo bay.

Marshall also is committed to the investigation of materials processing in space,
which, in a gravity-free environment, promises to provide opportunities for
understanding and improving Earth-based processas and for the formulation of

MICHOUD ASSEMBLY FACILITY
New Orieans, LA 70189

The primary mission of the Michoud Assembly Facility is the systems
engineering, engineering design, manufacture, fabrication, assembly, and related
work for the ‘Space Shuttle extemal tank. Marshall Space Flight Center
exercises overall management control of the facility.

JOHN C. STENNIS SPACE CENTER
‘Stennis Space Center, MS 39529

The John C. Stennis Space Center (SSC) has grown into NASA's premier center
for testing large rocket propulsion systems for the Space Shuttle and future
generation space vehicles. Additionally, the center has developed into a
scientific community actively engaged in research arxd development programs
involving space, oceans, and the Earth.

The main mission of SSC is support the development testing of large propulsion
systems for the Space Shuttle, Advanced Launch System, and the Advanced
Solid Rocket Motor programs,

WALLOPS FLIGHT FACILITY
Wallops Island, VA 23337

Established in 1945, Waliops Flight Facility, a part of the Goddard Space Flight
Center, is one of the oidest launch sites in the world. Wallops manages and

space-unique materials. Exciting new techniques in pre ing have
already been d d in past S lab missions, such as the formation of
alloys from normally immiscible products, and the growth of near-perfect large

crystals impossible to grow on Earth,

' s NASA's sounding rocket program and the Scientific Balloon
Program. The facility operates and maintains the Wallops launch range and dala
acquisition tacilities. Approximately 100 rocket launches are conducted each
year from the Wallops Island site.
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NASA Management

Daniel S. Goldin bacame the ninth Administrator of NASA on April 1, 1992, appointed by President
Bush to succeed Richard H. Truly. Prior to joining the agency, Goldin was Vice Prasident and
General Manager of the TRW Space & Technology Group.

Gokdin assumed command at a time of shrinking financial resources caused by the recession, the
deficit reduction effort and growing demands in other areas such as education, medical care and
housing. Forecasts indicated thal NASA would not receive appropriations sufficient to support
outyear development of projects initiated prior to the recession.

Goldin initiated a seties of efforts to respond o this situation with the goal of preserving essential
8pace exploration and aeronautics research programs despite cost reductions, while permiting the
nation to undertake new projects in both areas. Simuttansously, he launched campaigns to reform
the agency's procurement process, introduce greater cultural diversity into the workforce and
contracting, renew NASA's commitment to quaity and stimulabe public support for the programs.

*Cheaper, Faster, Better"

Constantly urging NASA employees and contractors aiike (o do things *cheaper, faster and better,”
Goldin created blue and red teams to review NASA projects and their organizational seftings. The
biue teams consisted of persons who woukd examine their own programs for creative ways to
reduce costs without compromising safety o science. The red teams wete composed of people
unconnected with the programs who might bring fresh insights or insure that none were stiffled.
This review began in May and has led to significant changes in a number of major projects, with a
17 percent reduction in costs thus far. The process is intended to be ongoing, In a closely related
ettort, Goidin stressed the adoption of the approaches and tools of Total Quality Management
{TQM) which calis for a continuous effort to imprave quality, reduce costs and speed production.

A "Shared Vision" of the Future

Soon alter the formation of the biue and red teams, Goldin called on NASA employees to submit
their ideas for a NASA "shared vision of what we, as a nation, should strive to accomplish in space.”

Closely coupled with this was a series of well-attended "town meetings” held in citles throughout the
country to give the general public the opportunity to state its view about the future of the space
program. The goal of these activities was 1o produce a vision of America’s future in space that
would be shared and supported by NASA, Congress, the President and executive branch,
academia, the space community and the general public.

Anather major effort gimed at insuring quality and controling costs was a series of procurement

reforms. Awards would be mada on the basis of weil demonsirated adherence to quality, cost

controt and schedule maintenance. Award fees woukd be determined on the same basis, with

opportunity for greater gain by staying on schedule and within estimates. The reforms emphasized
ities for small and i including culturally diverse businesses,

PP e

The Administrator also underscored the need for greater cultural diversity in the agency's
worklorce, requiring the head of sach NASA facility to submit a plan to increase minority hiing.
Goldin said he wanted NASA to reflect the nation's *wonderful mosaic of diverse people.” and to
signal opportunity to young people of all races.

in October, Goldin announced structural changes in the agency’s organization to focus greater
attention on cartain projects critical to the nation's future. Mission to Planet Earth to aid the
environment woukd bacome an individual office as would planetary science and astrophysics, or
Mission From Pianet Earth, to explore the sotar system and Jook beyond into the universe.

Concem About America's Aeronautics industry

Aeronautics and space 1 development, which were combined in a single office, were to
be separated. Goldin stated that the nation's aeronautics industry was loosing ground to
aggressive foreign competitors to such a degree that it was in a crisis. He declared that NASA
would place ally grealer emphasis on ics and that this would be the sole

ponsibility of the A ics Office. Ti logy was joined to the commecial development
function in & "one-stop shopping” concept to serve both NASA and private industry. The goal is to
speedmeinvoducﬁmormtemmbgymmummmespacepmgamwmenmm
wowso'winwtowmwm,hummbdwmmdwmmm
products and processes.
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Goldin maintained an aggressive schedule of speaking throughout the counlry on a large variety of
subjects. Of particular prominence was the effort to explain and win support for a retum 1o the
moon and exploration of Mars; to win anew congressional funding for Space Station Freedom; to
explain the value of the space program as a national i fo rebuikl K p
and hone a competitive edge, and to prociaim the need for far greater intemational cooperation i
space 1o continue the exploration of the universe beyond planst Earth.

In the latter regard, the Administrator represented the nation in signing historic new agreements
with the Soviet Union that will expand considerably space coaperation between the two nations,
The agy provide for the of and its on space flights, study of
a Russian vehicie for possible emergency crew retum from Space Station Freedom, a Stuttie-Mir
Space Station link-up, and ke sciences and robolic explotation activities

Space Science
Exploring the Universe

Highlights of 1992 discoveries made by the Hubble Space Telescope (HST), Complon Ooservatory,
Cosmic Background Explorer (COBE), Roentgen Satellite (ROSAT), and Extreme Uhravioket
Explorer (EUVE) are listed below, by astronomical object.

Planets -

« Conducting long-term absarvations of giobal weather changes on Mars (HST).

* Measured the extent of the aimosphera of the Jovian moon lo and looked for surdace changes
{HST).

Stellar Evolution -

= Provided the firsl clear view of one of the hottes! known stars (360,000 dogrees Fahrenheit),
which lies at the center of the Butterfty Nebuta, NGC 2440 {HST),

Star Clusters -

« Discovered a cataclysmic variable star in the core of globular cluster 47 Tucanae, the first
knawn optical counterpart to an x-ray source in a glabular cluster (HST).

Stars -

* Detected several sources of axtreme ultraviolet light through interstelar gas and dust, including
the corona of a star, a white dwarf companion star and red dwart stars {EUVE},

* Discovered unexpected *gammé ray afterglow” on the sun. A strong emanation af high-energy
gamima rays persisted for mora than 5 hours after a solar flare expiosion (Comeian).

Puisars -

« Solved 20-year old mystery about the power source of Geminga, a gamma ray pulsar, which
was found to be a 300,000 year-old ratting neutron star (ROSAT, Compton).

Galaxies -

+ Uncovered circumstantial evidence for the presance of a massive black hole in the core of the
neighboring galaxy M32 as well as the giant eliiptical galaxy M7 (HST),

* Provided the first direct view of an immense ring of dust which may fuel a massive black hole at
the heart of the giant ediptical galaxy NGC 4261 and the spial galaxy M51 (HST).

« Detected for the first time high-energy gamma rays trom a class of active galaxy similar to
quasars and possibly powered by a black hole (Compion).

« Found three new gamma-ray quasars, detected more than 200 cosmic gamma ray bursts and
captured the best ever observation of the glow of gamma radiation from the disk of the Milky
Way galaxy {Compon).

Cosmology -

+ Detected the long-sought variations within the giow from the Big Bang -- the primeval explosion
that began the uvverse 15 billion years ago. This detection is a major milestone in a 25-year

search and supports theories explaining how the initial expansion happened (COBE).
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. more the rate of the universe. Detected 27 "Cepheid variable’
{used to estimate distances to galaxies) stars in a faint spiral galaxy called IC 4182 (HST).

Exploring the Solar System

Mars Qbserver - Launched Sep 25 aboard a Tan IIl ELV to examine Mars much like Earth
satellites now map our weather and resources. On Aug 23, 1993, the spacecratt will bagin orbiting
Ihe planet Mars and will provide scientists with an orbital piatform from which the entire Martian
surface and atmosphere will be examined and mapped by the seven science instruments on board.

jah i ve Surv MS) - Initiated on Cotumbus day, 500 years after the
explorer landed in America, the HRMS project began searching for signals transmitted by other
civilizations. The search wil be conducted in two modes ~ & sky survey to sweep the celestial
sphere for signals and a targeted search 10 look at nearby stars. NASA's Deep Space Network in
Goldstone, CA, and the Aericibo Observatory in Puerto Rico will conduct most of the survey.

Cassini - A comp of the Cassini ft and mission was successfully
completed Dec 11. Cassini is scheduled for launch in Oct 1997 and arrive at Satum in Jun 2004.
Cassini will fiy by Venus and twice by Earth and Jupiter before amiving at Satum to begin a 4-year
orbital tour of the ringed planet and its 18 moons. In addition to the 12 instruments aboard the
orbiter, the Huygens probe, built by the European Space Agency, wil penetrate the thick
atmosphere of Titan (the largest of Satum's moons) in Nov 2004.

Ulysses - The Ulysses spacecraft received a gravity assist as it flew by Jupiter on Feb B at 280,000
miles from the planet's center. Designed to study the sun's magnetic field and solar wind, it used
Jupiter's gravity assist to gain the momentum needed to break out of the plane of the ecliptic and
into & solar polar orbit. During the hazardous Jupiter fiy-by, scientists the i ion of

Magelian - The Magelian spacecralt, mapping the surface of Venus with radar since Aug 1990,
lowered its altitude 1o Venus on Sep 14 when it began a full 243-day cycle of gravity mapping.
Magellan has completed three cycles of mapping with its radar, covering 99 percent of the surface
of Verus. The objective of cycle 4, which extends to May 15, 1993, is to obtain a global map of the
Venus gravity field from the elliptical orbit.

Galileo - The Galileo spacecraft flew by the Earth on Dec 8 at an aftitude of 188 miles above the
South Atiantic Ocean, completing a 3-year gravity-assist trajectory. This latest gravity-assist added
about 8,300 miles per hour o the spacecraft's speed in its solar orbit and changed its direction
slightly, o put it on an elliptical trajectory directly to the orbit of Jupiter. The spacecraft will arrive at
Jupiter on Dec 7, 1995. At Jupiter, Galileo will relay data from a probe launched into the planet's

10 obtein direct of that envi 1t for the first time. The spacecraft
will fty 10 different elliptcal orbits of Jupiter, making at least two close passes by s four major
satelites and carrying out ded ions of the planets h

obses magy P

Understanding the Earth-Sun Environment

Sampex - The Solar Anomalous and Magnetaspheric Particle Explorer, launched Jul 2, is the first of
a new seres of Small Explorer missions 1o enable scientists to develop less costly astronomy and
space science experiments in a shorter period of time. The spacecraft's peculiar ebiptical orbit will
enable the onboard instruments to use the Earth as a giant magnetic shield. By doing this, the four
instruments can determine i particdles are coming from the sun, from the Milky Way galaxy, or
whether they are the anomalous cosmic rays. Sampex is expected to ibute new

and improve understanding of the evolution of the sun, sofar system and galaxies.

Gegtait - Launched Jul 24, Geotail is invesligating the i.meraclions of the solar wind and the Earth's

the giant planet's magnetic field and the solar wind.

Pioneer Venys - After the Pioneer Venus otbiter's maneuvering fuel ran out, it entered Venus' upper
atmosphere on Oct'8. Pioneer Venus had been orbiting the planet since 1978 and has returned
numerous data about Venus' atmosphere and surface topograpty. The first topographic maps of
the cloud-shrouded surface of the planet were made using the radar instruments an Pioneer Venus

proy ists with new on the fiow of energy and its
transformation in the region cated the magnetotail. A joint U.S.JJapanese project, Geotail is the
first in & series of satellites in an intemational program to better understand the interaction of the
sun, the Earth's magnetic field and the Van Allen radiation beits. The solar wind, interacting with
the Earth's magnetic field, can cause disruptions in short-wave radio communications and power
surges in long transmission lines.
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Living and Working in Space

- Three Spacsiab missions were flown 1o explore the aflects of space on
mm.mmm.gmmmwmmwm.wwm
mmm&mmmmmm “‘Sm, ity Lab y, fiown in
January; United States Microgravity ratory-1, June, and United States Microgravity Platform-1,
October. The September flight of Spacelab-J, the.Japanese Spacelab, also included NASA-

o icrogravity experi A total of 45 NASA icrogravity experiments flew
on these missions. Thesa flights represented more peer-reviewed, hands-on microgravity research
than had been conducted by the United States since Skyleb in 1974-75,

Life Sciences - The & ionad Microgravity y-1 caimied 20 life sciences axpefiments and
carried 7. The United States Microgravity Laboratory-1 {USML-1) mission, although

10 microgravity scisnce, & saries of medical investigations as part of the
Extended Duration Orbiter Medical Project. The longest Space Shuttle mission to date, USML-1
proved to be an excellent laboratory for these investigations.

During the winter of 1982, ife sciences were conducted in fica. NASA and the
National Science Foundation sponsored several unique science and technology projects developed
under a joint effort called the Antarctic Space Analog Program. NASA siso is participating in a
cooperative kfe sciences mission with Russia, Late in December, Russia will launch Cosmos '92
“biosatelile,” a unpilgied sp that carmies plant and animal

In January, the NASA Science Interet (NSH) heiped implemart the world's first high-speed
computer network link to Artarctica, providing voice and data links between the continental United
States and the U.S. base at McMurdo Sound. In November, NS! staff set up the first videa link
between Artarctica and the United States to transmit images between the Ames Research Center
and a remotely aperated vehicie maneuvering under ica-covered lakes.

Ianuaw,mNamSpacanemeDmCmsDataNdiveardU&enﬁmﬁmSmm
became operational. Ussrmemmmeseeiedmnicalyavaﬂablemupnysmandspwephysim
mmmmw,mmmmmmmMrmwmmwmm.

Understanding the Earth

Topex/Poseidon - The Topex/Poseidon, launched in August, vl measure the ssa-surface height,
providing scientists with global maps of ocean ciroulation. Oceans transport heat from the Earth's
equator toward the poles and the data will provide a better g of how this i
works. Topex/Poseidon is a joint mission between NASA and CNES, the French Space agency,

Lageos |t - A passive satelite, the Malian Lageos 11 is covered with reflectors that send laser beams
back to the ground stations that sent the beams. Messurements over the years and over wide
geographic areas show how the tectonic plates that make up tha Earth's crust are moving. Since

Flight Systems - In March, the Alas-1 mission used two Spacelab palets to conduct investigations
imolfnsm‘semrgyu.nmt,memisByMMeEanh'samospheve.spaceplasmaphysiaw

astronomy. A core set of six instruments will fly repeatedty to study the interaction of the Sun and
the Earth's atmasphere.

The Offices of Aeronautics and Space Technology and Space Sciences managed NASA's
contribition o the national High-Speed Computing and Cammunications program. In October, 28
supercomputing proposals were selectad to study problems ranging from the environment o the
evolution of the universe. These projects will use "parafiel ; , Using

of processors to work simultaneously on a problem.

g LY

ng.
mostemuakeswmmmhmammm,mllmhdpgem
d how these ysmic events occur and where they are likely to happen,

Earth Obserying System - The Earth Observing System (EOS) continuied 10 progress to the launch

of its first satellite in June 1988. Intarnal teams reviewed the program with the goal of reducing

funding requirements through FY 2000 by approximataly 30 percent while rataining the essence of
Instrument complement and sclence plan.

Qzone Research - NASA cooperated with NOAA and other organizations on the sacond Airborne
Arctic Stratospheric Expediion (Novembar 1391 - March 1992). The campaign discovered record-
high levels of chiorine monoxide, a key chermical in the ozone depletion cycle, over Eastem Canada
and New England. This finding was complementad by data from the Upper Atmosphere Research
Saefite (UARS), which obsarved high concentrations of chiorine monoxide over Europe and Asia.
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Jn the Antarctic, the Total Ozone Mapping eter, which has been observing global ozone
levels for 14 years, indicated the 1992 0zone hole was 15 percent larger in area than any
praviously seen. Earlier, UARS had observed chemicals involved in ozone depletion in the
Antarctic atmosphers as early s June, 3 months before significant ozone depletion begins.

NASA's 0z0ne research expanded with the first of a new series of Space Shuttle missions in Apil
The Atlas program missions study the sun's energy output and the atmosphere's chemical makeup,
and how these factors affect ozone levels. Alas' instruments are precisely calibrated before and
after fight, providing a check on data gathered by simitar instruments on free-flying satellites.

Search and Rescue - NASA was involved in & technology test that aiready has significant down-to-
Earth dividends. A hand-heid itter, used in conjunction with Search-and-Rescue equipment
Pying aboard NASA-developed weather satellites, allowed rescuers to locata an Alaska hunter
immobiized by abdorminal cramps on Alaska's largely uninhabited North Slope.

Expendable Launch Vehides

Five expendable vehicles were launched this year. On Jun 7, a Defta 2 placed the Extreme
Uttraviolet Explorer, an astrophysics satellite, info low-Earth orbit. On Jui 3, a Scolt piaced
Sampex, a small-explorer ciass space physics satellite, into low-Earth orbit. A Defta 2 carried the
Japanese Geotail satefiile into space on Jul 24, On Sep 25, a Titan 11 litted the Mars Observer into
Earth orbit where the Transfer Orbit Stage (TOS) ignited, sending the spacecraft on to Mars. This
was the maiden fight of the TOS. The final launch of the year was on Nov 21 when a Scout placed
a Strategic Defense Initiative Office payload into orbit.

Office of Space Flight

Space Shuttle

Highighting the missions conducted was Endeavour's maiden voyage in May on the STS-43
mission. The crew rescued a wayward satellite and in the process set three new records for space

fiight - 4 spacewalks on a single mission, the longest spacewalk ever conducted (8 hours, 29
minutes) and the first 3-person spacewalk ever performed. Three Shuttie missions, 5TS-42in

January, STS-50 in June and STSH47 in
i on those fiights pi

caried the p d Spaceiab module.
d the activities that will be undertaken on Space

Station Freedom.

The Shuttie system showed its versatikty troughout the year. in March it served as an orbiting
observatory for the STS-45/Atlas mission, The STS-46 mission in July demonsirated new
technology in space with the Tetherad Satellite System payload. Columbia and the STS-52 crew in
October showed the orbiter's abity to fly a combination mission as they deployed the Lageos
sateliite and then conducted microgravity research with the United States Microgravity Payload.
mmwuwmmmmawmmmmwmsnmmm
the STS-53 flight in early December.
Safety remained the Shuttle program's top priority. Space Shutties Combia and Discovery

p major | inspections and modifications. Structural inspections and modifications
of Space Shuttle Atlantis, including work to allow it to dock with the Mir Space Station, began in
October. When Atiantis retums to fiight stalus in 1993, all of NASA's orbiters will have incorporated
modifications 1o the braking system and drag chutes.

During the year, a detailed budget review resulted in significant cost reductions. The totaf reduction
Bchieved for FY 1992 was $368 mitfion or § percent of the FY 1292 baseline budpet. A budget
reduction plan is in place that will resutt in over a billon dollars in cost savings in FY 1996, again, as
compared to the FY 1992 baseline budget.

A new class of 19 astronaut candidates was named in March. During the year astronauts Vance D.
Brand, Bruce E. Melnick, John O, Creighton, Kathryn D. Sullivan, David C. Hilmers, James C.
Adamson, James F. Buchli and Daniel M. Brandenstein left the agency.

Office of Space Systems Development

Space Station Freedom

Moving ever-closer to the first slement launch of Space Station Freedom, 1992 was the year of the
critical design review (COR). CDRs for each individual work package, leading to a design review

A-19



The Year in Review

for the entire human-tended configuration. are on schedule to be completed by June 1993,
Completion of the COR marks the point at which the design is 90 percent completed and the
contractor is given authority to proceed with development of the flight hardware.

At the Marshall Space Flight Center, Huntsville, AL, prime contractor Boeing Defense and Space
Group began a series of hargware tests demanstrating how space station components will be
foined in orbit. At the Johnson Space Canter, Houstan, TX. responsible for major space station
systems, several milestones were achiaved in the Work Package 2 program,

More than 400 pieces of development hardware now exist and 50 percent of prime contractor
McDonnek Douglas' development test program is complets. In th Data Management System,
DMS Kits, an integt setof ic units functi quivalent to the station's data
management syslem, were delivered to the Johnson Space Center and to the Kennedy Space
Center. Releases of DMS software ware deliverad to NASA on or ahead of schedule.

Atihe Lewis Research Center, Cleveland, OH, responsible for the system that supplies Freedom's
eloctrical power, nearty one-half of the critical design reviews for the various components of the
Photovottaic Module and the Power & and Distribution System were

In the power management and distribution area, Work Package-4 angineers have completed the
first three phases of system tests in the Solar Power £l L y at prime
Rockedyna's facikty in Canoga Park, CA.

In October, Administrator Goldin announced changes to Space Station Freedom mariagement that
would ensure NASA's fop talent is working on the program. Marty Kress, previously the Assistant
Administrator for Legisiative Atfairs, was named Deputy Program Manager for Palicy and
Management. Tom Campbell was named Chief Financial Officer for Freadom. Campbell had besn
serving as the NASA Comptroller. In Decamber, NASA announced plans to consolidate
management of the Space Station Freedom program in Restan, VA.

The Space Shuttie continued to play a critical role in paving the way for spaca slation assembly,
utilization and oparations. Four Space Shuttie missions camied Spacelab hardware, demonstrating
humminemc&onlnmewmaofsdenceinspaoeambndghgmgapbemmmaﬁmmps

takan in microgravity research in space started in Apotio to fts full-blown maturity on Freedom. A
number of space station precursor rasearch facilites were flown on STS-50, the first United States
Microgravity Laboratory, such as a glovebox and a crystal growth furnace. On STS-49, astronauts
performed a space walk to evaluate construction tachniques and the ability of astronauts to move
large, heavy objects around in space.

The first major conference devoted to Freedom's capabilities and services 1o the user community
was held in Huntsville, AL in August. Goldin, in his keynote address, called Freedom "NASA's 10th
research facility, as wel as a national and intemational program.* He challenged NASA to increase
participation by the user community fo 200-300 real ressarchers at the nexi conference.

In Congress, Fraedom's future was debated in three separate measures over a 13-month period,
In each case, Congress voted to mairtain America's commitment 10 build the space station and
preserve U.S. leadership in space. A final conference bill resulted in NASA's sacuring $2.1 biflion
for space station in FY 1993, $150 million less than the President's request.

ASAM

Congress determined that the Advanced Sokid Rocket Motor {ASRM) program shauld proceed but
at a reduced level of funding for FY 1993. Consequently, the program was restructured resulting in
a22-month delay for the first launch, now scheduled for December 1998. ASRM facilities design
reached 100 percent and construction of faciliies passed the 50 parcent mark. Construction of
case production facilties in Southem Indiana was completed; two of a total of four large ASRM
sagmen transporiers were delivered 1o NASA by the Gaman cantractor in December.

NLS

Congress voled 10 terminate the joint MASA/AIr Force Naw Launch System {NLS) which was o
have been a new family of vehicles designed to meet both civil and military launch requirements
after the tum of the century. Tha Air Force was appropriated $10 milkion to i

termination; NASA was appropriated $10 milkion for cantinuation of development wark begun under
NLS, for 2 new Space Transpartatio Main Engine.
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Aeronautics

NASA's aeronautics research took on a higher profile, with major advanced in high-speed research,
subsonic transports, high-performance aircraft and the creation of a separate Office of Aeronautics.

NASA's Lewis Resaarch Center, General Electric Co. and Pratt & Whitney teamed up in a unique
govemment-industry partnership to develop advanced materials for next-generation U.S.
suparsonic transport. In July, construction began on a high-flying, lightweight unpiloted research
aircraft called Perseus that NASA wil use to measure ozone levels and gather other atmosphenic
data for the High-Speed Research Program.

The highlight of NASA's subsonic research was a dramalic series of fights to evaluate aitborne
windshear sensors under actual severe weather conditions, NASA and the Army began a 5-year
program to increase heli agility and jtity. A NASA F-15 based at Ames-Dryden
Flight Research Facility, Edwards, CA, started supersonic fiight tests of a Performance Seeking
Control system that may make future high-speed aircraft more fuel-efficient and reliable

Dryden also became home to tests with the X-31 Enhanced Fighter Manewverabilty aircraft. NASA
is part of an intemational group flying the X-31 to show the value of coupling thrust vectoring
(directing engine axhaust flow) with acvanced fight control systems to increase maneuverability in
nose-high forward flight.

National Aero-Space Plane (NASP)

The nation got @ preview of tomorrow's space transpartation in June when a mockup of the NASP
rolled out of its hanger at Mississippi State University, Starkville. MS, Senior engineering students
at the school won the chance 1o build the mockup in a nationwide competition sponsored by NASA
and the Department of Defense (DOD).

NASP is a joint NASADOD effort to develop advanced technologies for future vehicles that could
take off like an airplane, fiy into Earth orbit using supersonic combustion ramjets (scramiets) and
minimal rocket propuision, then retum through the atmosphere to fand on a runway.

Space Technology

MSA'sremmmmwmymmednewmwmmwmmsmmdw
may use to explore the moon and Mars. E; luated telep jogy that lets a
pefson,weamgavidscheadse|,seersmotelocaﬁonsmrouwcamerasmomledmarobol.

Beginning in October, NASA scientists employed telepresence to direct the mini-sub during
explorations of ice-covered Lake Hoare on Antarctica’s Ross island. in June, NASA's Jet
Propulsion Laboratory, Pasadena, CA, unveiled Rocky IV, the latest in a series of planetary mini-
rovers. Around the same time, NASA-Langley engineers assembled a large-scale parabolic
(double-curve) antenna in a huge water tank at NASA's Marshall Space Flight Center, Huntsvile,
AL to simulate the ity that must work in while putting together
large objects in space.

d Concepts and Jogy
In October, Goldin annourced that the agency’s space technology work would be combined with

commercial space activilies to improve the way in which NASA approaches the development and
transfer of advanced technology, as well a the commercialization of space and space technologies.

Commercial Flight Activities

Throughout 1992, more than 20 commercial payloads flew aboard the Space Shuttle. Five
commercial payloads, consisting of more than 30 3 g in ials, Auids and biclogical
processes, wefe flown on the STS-50 2-week mission

In October, four ial payloads, more than 30 were fiown aboard
STS-52 to evaluate a d being ped to treat is; 1o further study protein

crystal growth for drug research and development; to test a fumace to fearn more about growing
larger and more uniform industrial crystals; and to Jeam more about how microgravity can aid
research in drug development and delivery, basic cell biology, protesn and inorganic crystal growth,
bone and ir 0 immune ienci and fluid
sciences.
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thal occur during the fomation of polymer in microgravity; to further investigate and
develop the bases for materials processing in space; 1o study the etfects of the low-Earth orbit
anvironment on space structure materiais; and to assess the utilty of an Elactronic Stil Camera,

Technology Transler

1992 marked the 30th anniversary of NASA's Technology Transfer Program, established under
congressional mandate to promote the transfer of aerospace technology to ather sactors of tha U.S.
economy.

InJauary,spanoiambriﬁﬁalWebmgsdeisted-ndogyMsrpmgrm,NASA

bk six Regional Technology Transter Centers (RTTC) to directly serve the commercial
mwmmmmvmmmmwmmnmmovmmmmes. The
RTCCs, dosely aligned with state-leve! programs, operate as indusiry-driven catalysts for federal
technology transfer throughout their regions.

The National Technology Transfer Center (NTTC), sponsored by NASA in cooperation with other
federal agencies, initiated operations in conjunction with the RTCCs and other iachnology transfer
programs. The RTTCs and NTTC, akong with affiiated faderal and state programs, now form the
basis of the innovative National Technology Transter Natwork,

In February, the National Technology Initiative (NTI) was launched by NASA and the Departments
ion to spur U.S. L

Gommunications and Remote Sensing

In Juty, NASA selacted 30 experiments proposed for incusion in the Advanced Communications
Technology Satellite (ACTS) program. The i the work of an impressive cross
section of i and ic i Ten also were selected to conduct
propagation resaarch at Ka-band. During the year, the ACTS Experiment Program signed
memoranda of undarstanding with thres agencies:

« The National Tek ions and Ik ion A for
Telecommunications Sciences wil test and evaluate the ACTS unique capabifties and
tachnology to gain knowledge of advanced communication satellite system performance.

* The Defense Advanced Research Project Agency is developing a high data rate satefite
fesearch testbed network.

* TheU.S, Amy Space Command will use the ACTS to conduct demonstrations of technology
and applk which invoive i ion between ACTS and the Army communications
facikties.

Small Business Innovation Rasearch

From December through March, the Small Business Innovation Rasaarch (SBIR) Division selected
138 research proposals for negotiation of Phasa Il contract awards in NASA's SBIR program.
Included were 126 small, high technology firms located in 28 states. The selection of 348 research
proposals for negatiation of Phase | contracts in the 1992 SBIR program was announced in
November. Propasals selected wera submitted by 256 small, high technology firms in 34 states,

Early in the year the Offica of Exploration conducted a workshap with the Lunar and Planetary
Institute in Houston to defing the scientific requirements for the first lunar oebital precursor missions.
Instruments to fty on these missions were selected based on recommendations and input from the
workshap.

of G Energy and T competitiveness by promoting a
better g of the opp for industry to ialize new gy advances, | E:
The third national qy transfer con ad ition, T gy 2000, took place Dec

1-3 at the Baltimore C ion Center, Balt MD. Sp by NASA, "NASA Tech Briets"
magazine and the Technology Utiization F ion, the conk featured exhibits from NASA's
nine fiekd centers, other g ies, i x research centers and a
diverse amay of high-lech companies.
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In addition, Exploration program officials conducted an in-depth technical study of a First Lunar
Outpost concet intended to be the baseline architecture 1o refum humans to the Moon. The
program is evaluating rade-offs and options for this baseline, which is expected to evolve and be
modified before it is flows. Also initiated were conceptual studies of possible mission scenarios for
human exploration of Mars.

International

Highlights of & jonal space cooperation included i d with the Russian
Space Agency; the launch of intemational spacecraft/payloads; fight of foreign payload specialists
and an ESA mission specialist on the Spase Shuttie and the culmination of the Space Agency
Forum on Intemational Space Year activities. Other highlights of 1882 include:

Scientists from NASA, the European Space Agency (ESA), the Canadian Space Agency (CSA),
the French National Center for Space Studies (CNES), the German Space Agency (DARA) and
the National Dev: of Japan (NASDA) inthe ional

+ The 50th Space Shuttie (STS-47) mission launched in September was a joint U.S /Japanese

P mission: 34 i ively calied Fuwatto 92, were fiown on a
reimbursable basis and shared the Spacelab moduke with 7 U.S. and 2 joint experiments.
In October, NASA and the Russian Space signed an agreement for the flight of a
Russian cosmonaut on the U.S. Space Shuttle, the fiight of a U.S. astronaut on the Russian Mir
Space Station and a joint mission including the rendezvous and docking of the Space Shutie
with the Mir Space Station.
The STS-52 mission in October included the AS{'s Laser Geodynamics Sateflite (Lageos) Il
taunched on an htaian IRIS upper stage, CSA's Canex-2 paytoad and the CNES/French Atomic
Energy Commission's Mephisto i on the U.S. Microgravity Payload.

Space Communications

The on-orbit Tracking and Data Relay Satefite System (TDRSS) provided continuous communi-
wﬁonsoqvemgebNASAspamNelworkcustomerstorupto%peweniofeaehorbit,pedomng

Microgravity Laboratory-1 (IML-1) Space Shuttie STS-42 mission launched on Jan 22. Mors

than 200 scientists from 16 countries participated in the investigations.
» President George Bush and Russian President Boris Yeltsin signed a U.S /Russian space

Iv in June which ded bilateral ion in space science, space exploration,

space applications and the use of space technology.
In July NASA signed a contract with the Russian firm NPQ Energia, focusing on passible use of
the Aussian Soyuz-TM vehicle as an interim Assured Crew Return Vehicle.
Geotail, a Japanese built spacecraft, was launched on Jul 24. This joint U.S/Japanesa project
is the first in a series of five sateliites with significant participation from NASA, ESA and Japan to
better understand the interaction of the sun, the Earth's magnetic field and the Van Allen
radiation belts.
The Topex/Poseidon satellite was launched on an Ariane IV launch vehicle from the Guiana
Space Center in Kourou, French Guiana on Aus 10. Topex/Poseidon is a joint NASA/ICNES
program fo study ocean circuiation and its role in regulating global ciimate.
The July/August STS-46 Space Shutie mission included the flight of the NASA-Halian Space
Agency (ASH) Tetherad Satellite System and deployment of the European Retrievable Carner
platform.

atap in excess of 99.8 percent. A 33 percent increase in Space Shuttle flights, the
addition of the Extreme Uliraviolet Explorer (EUVE) and Ocean Topography Experiment satellites,
and continued heavy support for the Compton Gamma Ray Observaiory and Hubble Space
Telescope contributed to the TDRSS's added workload. In addiion, commercial use of the TDRSS
C-band resources started, via a lease of those capabilities, to a small business private sector firm.

Singe bacoming operational in ate 1983, TDRSS has relayed a 3.5 milion minutes of data to the
ground, and its resources have been required by every subsequent Space Shuttle mission.

The TDRSS Continuation Program moved closer to the complation of the ground terminal

modifications required to maintain Space Network user services and meet the evolving needs for

satelite tracking and communications through the first decade of the 21st Century. Construction of

the Second TDRSS Ground Terminal at the White Sands Complex, NM, was completed and
integration testing is y.

Ground Data Systems

The data procassing program received and processed over 8 trillion bits of scientific data containing
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Space acquired images and measurements from both free-fiyer low Earth-orbiting spacecraft and
Shuttle payloads. The captured data was converted to forms the science community could interprat
and distributed to workd-wide science faciliies. With the advent of EUVE and Sampex data, a new
all-time record of 1 triflion bits of data a month was processed.

Safety and Mission Quality
Frederick D. Gregory. NASA Astranaut and Colonel, USAF, was named to the position of Associate
Admin Gregory is for the safety and mission quality for all NASA programs and

activities and for the direction of raporiing and documentation af problem identification, problem
resolution and trend analysis.

The Office of Safety and Mission Quakty (SMQ) made signi fo the sful
operation of this year's Space Shutie and expendabie launch vehicle missions. SMQ provided
independent safety oversight, technical safety gieering, policy

o risk and mishap i igat

A NASA Mechanical Parts Control Program Implementation Plan was iniiiated 1o assure the
intagnty of NSA spacefiight hardware components critical to protect human lives and programs. A
Safety, Rekability and Quality Assurance Working Group was established to assure that both
NASA's and the USSR's space plans for joint missions and aparations will meet all saloty, raiiability
and quality assurance needs.

Qver 2,500 safety prok program pe |, and throughout NASA were trained
at the newly implemented NASA Safety Training Cener.
Education

During the Intemational Space Year (ISY) kick-o¥ celebration, NASA and the Young Astronaut
Council announced an ISY student space art contest, calied Outer Sight. Over 1,800 schoat
children in grades K- entered the competition 1o capture ISY's spiril of workd-wide celebration of
space cooperation and discovery by expressing their vision of future space axploration and
discovery.

Juby 22 marked a major mil for aerospace bon by expanding the National Space Grant
College and Fellowship Program ta include all 50 states, the District of Columbia and Puerto Fico.
The addition of Kentucky, Nebraska, Puerto Rico, Vermont and Wyoming, with their 26 colleges
and universities, brings the total number of participating institutions to more than 320 nationwida.

The first student managed and built payload fiown on a NASA sounding rocket was launched on
Sep 21 from the Wallops Flight Facilty, Wallops Island, VA. Coinciding with the historic frst fight of
an African American Female astronaut in September, NASA Administrator Goldin, Congressman
Louis Stokes {D-OH). and NAACP Chairman Or. Wiliam Gibson participated in a symposium 1o
expand ion and career op for fties in science, engineering and technology.

During STS-52, the crew of Space Shuttie Columbia talked with the sea-voyaging crow of the
historic Hawaiian canos Hokule'a on Oct 28. At the same time, students throughout Hawaii, plotting
the course of the canoe's historic voyage, walched the Islevised conversation.

Tens of thousands of students in more than 20 nations interacted with scientists, engineers and
astronatts to leam about activities in space exploration and Mission to Planet Earth through a
series of satellile video conferences. NASA conducted the first of two live, interactive satallite
videoconferences. The first broadcast on Oct 21 featured "Space Exploration.”

FY 1993 NASA Appropriations

Under the canstraints facing all domestic discretionary programs in 1992, cangressional action on
NASA's FY 1993 budget request produced a budget for the civil space program kower than FY
1992, marking the first decrease in NASA approprialions (not counting inflation) since 1974,
However, given earfier indications that congressional bucdget cuts in NASA programs would be
much deeper, possible inchuding the deletion of funding for Space Station Freedom, the final
congressional autcome for FY 1993 was significantly better than expected.

The FY 1993 VA-HUD- Agencies Approp Bilt cleared Congrass an Sep 25 and
was signed by President Bush on Oct 5. NASA's funding was set at $14.330 bilion, $663 milion
loss than the Presidents FY 1993 request, and a $4 million decrease from FY 1992,
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Launch History (Cumulative)

2500 —

CIS (USSR)

o OTHER LAUNCHES 2388
sa ESA- 51
45 Japan - 46 Lt
@ e
20 PRC -32 s
25 .
2 -
18 -
10 4 France - 10 )
5 ; India - 4

e lsrael - 2 .
04 -1

s UK -1 UsA




Current Worldwide Launch Vehicles
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Summary of Announced Launches

Australia - - - - - - - - - - 1 [} 4] 4} 0 a ] 0 0
CIS (USSR) 2 1 3 3 6 20 17 30 48 a4 66 74 70 81 83 74 86 81 89
DOD - 5 6 11 19 38 27 35 39 42 3R 26 19 17 17 13 10 8 9
ESA - - - - - - - - - - - - - - - - - - -
France - - - - ~ - - - 1 1 2 o 0 2 1 a a 0 3
India - - - - - - - - - - - - - - - - - - -
Israal - - - - - - -~ - - - - - - - - - - -~ -
Japan - - - - -- -- - - - - - - - 1 2 1 0 1 2
NASA - 2 5 5 10 18 11 22 24 3 2 19 21 12 15 18 13 16 19
PRC - - - - - - - - - - - - - 1 1 0 0 0 3
United Kingdom - - - - - - - - - - - - - - 1 0 0 0 0
US Commercial - - - -~ - - - - - -~ - - - - - - - - -
TOTAL 2 8 14 19 35 12 55 87 112 118 127 119 110 114 120 106 108 106 125

20 18 2 13 6 6 9 9 2 0

2 2 3 2 4] 5 1 0 S 1

‘ 0 o 0 o0 0 0 1 1 o 1

0 6 3 4 4 3 3 2 4 4

1 Foreign - - - - - - - - - - - 1 2 2 1 4 1 5 3

1 TOTAL - 2 S 5 10 18 11 22 24 31 26 19 21 12 15 18 13 16 19
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Summary of Announced Launches
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NASA Launches By Vehicle

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
Atias - - - - 2 3 1 ] Q 1 0 0 0 0 a 0 o 0 0
| Atlas Agena - - - - 2 4 i 5 2 9 6 1 0 0 a 0 0 0 0
'| Atlas E/F - - - - - a - .- - - - - - - .- -— - - -
Atlas Centaur - - - - - - 1 1 1 4 4 a a 0 3 4 3 1 2
Detta - - - - - - 1 4 7 8 12 7 10 7 5 7 5 7 12
Juno 1 - 1 2 1 1 0 0 Q 0 0 Q 0 bl 0 0 0 0 0 i
Satum | - - - - - - 3 3 ] 0 0 o 0 0 0 0 1} 0
Satum 1B - - - - - - - - - 1 0 2 o a 0 0 3 0 1
Saturn V - - - - - - - - - - 1 2 4 1 2 2 1 0 0
Soout - - - - 2 1 2 6 4 1 2 4 2 2 5 [ 1 6 2
Shuttle - - - - - - - - - - - — - - - .- - - -
Thor Able - 1 1 2 [4 0 0 i 0 a g [} o 0 [i] o ! 0 0
Thor Agena - - - - - 1 o 2 2 2 1 0 2 2 [ 0 0 [} 0
Thor Dalta - - - 2 3 9 [ 0 o i 0 [ | 0 o 0 0 0 0
Titan i - - - - - - - 1 5 5 0 0 i Q 0 0 0 0 0
Tian 11l - - - - - - - - - - - - - - - - - - -
Titan Cemaur - - - - - - - - - - -~ - - - - - - 2 2
{ vanguard - - 2 0 0 0 0 0 0 0 0 0 0 0 0 4} 0
TOTAL - 2 [ 5 10 18 N 2 28 3H 26 19 2 2 15 18 13 16 19
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NASA Launches By Vehicle
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Summary of Announced Payloads

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 _ 1975
Argentina - - - - - - - - - - - -
AsiaSat

ASCO
Australia

Brazil

Canada

China

CIS {USSR)
Cooperativa *
Czechoslovakia
ESA

France
Germany

India

Indonesia

Pt

:
o

; o

: I
EEREE
~Bo~i1o01

[

LI U T S S N I B N S S B
fw
N
1 S
' oS
t1 111103

[ |
[ J00 S I S N S N |
III!!Il)l!l!lklllmglilﬁl{

InMarSat - - - - - - - - - -
israel - - - - - - - - - - -
italy - - - - - - - - - - - - -
Japan - - - - - - - - - - 1 1 1 2
Korea - - - “ - - - - - - - - - -
Mexica - - - - - - - - - - - - - - -
NATO - - - - - - - - - - - 1 0 0
Pakistan - - - - - - - - - - - - - -
PanAmSat - - - - - - - - - - - - - -
Saudi Arabia - - - - - - - - - - - - - -
Spain - - - - - - - - - - - - - -

Sweden - -
Un@led Kingdom - - - - - i~ - - -

- [
- 1 1
44 88 95
0 2 3 2 0 6
- 0 o 3
1 2 1
- 1 o
- 2
- 1
- 1

0

1

0
106
1

o]

0

[ "]
0

0

0
22

== 7 11 17 36 53 54 2 88102 I8 63 51 30 36 28 15 26
TOTAL 2 8 40 75 71108 158 147 149 141 125 126 144 123 130 122 150

* Separate Breakdown Follows
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Summary of Announced Payloads

1976 1977 1978 1979 1980 1961 1982 1983 1964 1985 1986 1987 1988 1969 1990 1991 1992 TOTAL
Argentina - - - - - - - - - - - - - - 1 0 0 1
AsiaSat - - - - - - - - = - - - - - 1 0 0 1
ASCO - - - - - - - - - 2 ) 4] ] 0 0 0 0 2
Australia 0 0 0 0 0 0 o 0 2 0 1 0 0 [ 0 2 7
Brazil - - - - - - - - - 1 1 0 0 0 1 0 0 3
Canada o 0 1 0 [ 0 2 1 1 1 0 0 0 0 0 2 1 12
China 2 [¢] 1 o] 0 3 1 1 3 1 3 1 3 0 5 1 2 32
CIS (USSR) 121 104 119 101 110 123 118 115 115 118 114 116 107 95 g6 101 77 2838
Cooperative 2 2 2 0 0 1 0 2 0 0 0 0 1 [¢] 3 5 3 52
Czechoslovakia - - 1 0 0 0 o 0 0 0 o 0 0 1 (¢} 0 0 2
ESA 0 2 2 1 0 4 [} 2 2 1 1] 1 2 2 1 4 1 31
France ¢ 1 0 0 0 [ 0 0 1 1 1 0 1 1 2 6 3 30
Germany 0 0 0 o 0 0 0 2 1 0 Q 1 1 2 1 1 1 12
India 0 0 0 1 1 3 1 2 0 0 ) o 2 0 1 1 2 15
Indonesia 1 1 0 0 4] 0 0 1 1 0 0 1 ] o] 1 0 1 7
InMarSat - - - - - -- - - - - - - - - 1 0 1 2
Israel - - - - - - - - - - - 1 [o] 1 0 ] 2
faly - 1 0 0 Q 0 0 0 0 0 0 0 0 0 1 0 2
Japan 1 4 4 2 2 3 1 3 3 2 3 3 2 4 7 2 3 56
Korea - - - - E - - - - - - - - - - - 1 1
Mexico - - - - - - - - - 2 0 0 0 0 0 [ 0 2
NATO 1 1 1 0 0 0 1 0 0 4] [¢] 0 0 0 [s) 1 0 7
Pakistan - - - - - - - - - - - - - - 1 0 0 1
PanAmSat - - - - - - - - - - - - 1 0 0 0 ] 1
Saudi Arabia - - - - - - - - - - - - - - - - 1 1
Spain - - - - - - - - - - - - - - - - 1 1
Sweden - - - - - - - - - 1 ] 0 1 [¢] [s] 1 3
United Kingdom 0 o o 1 0 1 [+] 0 2 0 0 0 0 1 5 2 0 18
United States 27 17 29 17 13 19 17 22 32 33 9 9 15 22 31 30 27 1158
TOTAL 155 133 160 123 126 157 142 151 161 164 132 133 136 129 158 157 128 4300




Summary of USA Payloads

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1872 1973 1974 1975
AMSAT - - = X - - ]
AT&T - - -
ASC - - -
COMSAT - L
DOD - 5 8
GTE - - -

1
a a 0 0 o 1] a 0 0
1
8

2
10

PR
N
w
W
©
tii ittt BN
5.}
(=]
1 8 a o
~

Hughes - - - - - - - - - - - - - - - - -
NASA - 2 5 5 13 13 21 21 27 15 17 15 8 9 10 9 2 12
NOAA - - - - - - - - 3 E] 2 1 1 1 1 1 1 1
N. Utah Univ - - - - - - - - - - - - - - - - -
RCA - - - - - - - - - - - - - - - - - 1
SBS - - - -~ - - - - - - - - - - - - - -
| WL = = - = e = 2 = = = = - = = - - 2 Q
TOTAL - T % 17 3 53 54 72 88 102 78 63 51 30 3 28 22 15 26

Cooperative Payloads

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1067 1968 1969 1970 1971 _1972 19731974 1975
NASA/Canada - - - 1 0 0 1 a ] 1 o]

- - 0 0 1 0 0 0
NASA/DOD - - - - - - - - - - - - - - - - - - -
NASA/ESA - - - - - - - - - - - 2 0 [ 0 [ 0 0 0
NASA/France - - - - - - - - 1 0 0 0 ] 4] 2 [4] 1 [ 0
France/Garmany - - - - - - - - - - - -- - - - - - 1 1
NASA/Germany - - - - - - - - - - - - 1 [o] Q 1 0 1 0
NASA/Maly - - - - - - - 1 0 a 1 0 i o 1 o 0 1 0
NASA/Japan - - - - - - - - - - o - - - - - - - -
NASA/Nethedands - - - - - - - - - - - - - - - - 1 0
NASA/NOAA - - - - - - - - - - - - - - - - - 1 1
NASANRL - - - - - - - - 1 [ 1] 1 0 o 1 0 ¢} 0 ]
NASA/Spain - - - - - - - - - - - - - - - - 1 [
NASA/UK = = = = - 1 0 1 0 [+} 1 Q 0 0 1 9 (4] 1

TOTAL - - - - - 2 Q 2 3 ] 2 3 0 8 1 1 7 2
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Summary of USA Payloads
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Shuttle Approach and Landing Tests

Flight ] Fiight Date ~ Welght (kg) Description of Flight

Captive Inert " Feb 18,1977 | 64,7170 Unmanned inert Orbiter (Enterprise) mated to Shuttie Carmer Aircraft (SCA) to evaluate low speed performance and handling qualities of Orbiter/SCA

Flight 1 ! ination. SCA Crew: Fitzhugh L Fulton, Jr., Thomas C. McMurtry, Vic Horton, and Skip Guidry. Flight Time: 2 hours 10 minutes.

Captive et~ Feb 22,1877 | 84.717.0 Unmanned inert Orbiter (Enterprise) mated to SCA to demonstrate fiutter free envelope. SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C. McMuriry,

Flight 2 Vi Horton, and Skip Guidry. Flight Time: 3 hours 15 minutes.

Captive inet | Feb 25,1977 | 64,7170 Unmanned inert Orbiter (Enterprise) mated to SCA to complete flutier and stabikty testing. SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C. McMurtry.

Flight 3 Vic Horton, and Skip Guidry. Flight Time: 2 hours 30 minutes.

Captive Inert Feb 28,1977 | 64,7170 Unmanned inest Orbiter (Enterprise) mated to SCA to evaluate configuration variables. SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C. McMurtry, Vie

Flight 4 Horton, and Skip Guidry. Flight Time: 2 hours 11 minutes.

Captive Inert ~ Mar2, 1977 | 65,1420 Unmanned inert Orbiter {Enterprise) mated to SCA to evaluals per and ol SCA Crew: Fitzhugh L. Fulton, Jr., A. J. Roy,

Flignt 5 Vie Horton, and Skip Guidry. Flight Time: 1 hour 40 minutes.

Captive Active | Jun 18,1977 ! 68.462.3 First manned captive active flight with Fred W, Haise, Jr. and C. Gordon Fullerton, Jr. Manned active Orbiter (Emerprise) mated to SCA for initial

Flight 1A i performance checks of Orbiter Flight Control System. SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C McMurtry, Vic Horton, and Skip Guidry. Flight

! Time: 56 minutes.

Captive Active | Jun 28,1977 ~ 68.462.3 Manned captive active flight with Joe H. Engle and Richard H. Truly. Manned active Orbiter (Enterprise) mated to SCA 1o verify conditions in

Flight 1 preparation for free flight. SCA Crew: Fitzhugh L. Fulton, Jr. and Thomas C. McMuriry. Flight Time: 1 hour 3 minutes.

Captive Active | Jul 26,1977  68.462.3 Manned captive active fiight with Fred W. Haise. Jr. and C. Gordon Fullerton, Jr. Manned active Orbiter (Enterprise) mated to SCA to verify conditions in

Flight 3 preparation for free flight,_SCA Crew: Fitzhugh L. Fuiton, Jr. and Thomas C. McMurtry. Flight Time: 59 minutes.

Free Flight 1 Aug 12,1977 | 68,0396 First manned free fight with Fred W. Haise, Jr. and C. Gordon Fullerton, Jr. Manned Orbiter (Enterprise) with tailcone on, released from SCA to verify
handiing qualities of Orbiter. SCA Crew: Fitzhugh L. Fulton, Ji. and Thomas C. McMurtry. Flight Time: 53 minutes 51 seconds.

Free Flight2 | Sep 13,1977 68,039.6 Manned free flight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) released from SCA to verily characteristics of Orbiter. SCA
Crew:_Fitzhugh L. Fulton, Jr. and Thomas C. McMurtry. Flight Time: 54 minutes 55 seconds

Free Flight3 | Sep 23, 1977 | 68.402.4 Marned free flight with Fred W. Haise, Jr. and C. Gordon Fullerion, Jr. Manned Orbiter (Enterprise) released from SCA to evaluate Orbiter handling

h SCA Crew: Fitzhugh L. Fution, Jr. and Thomas C. McMurlry. Flight Time: 51 minutes 12 seconds.

Free Fiight 4 Ocl 12,1977 | 688175 Manned frae fight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) with tailcane off and three simulated engine bells instalied,
reloased from SCA to evaluate Orbiter handling characteristics. SCA Craw: Fitzhugh L. Futton, Jr. and Thomas C. McMurtry. Flight Time: 1 hour 7
minutes 48 seconds.

Free Flight5 | Oct 26,1977 | 68,825.2 Marned free fiight with Fred W. Haise, Jr. and C. Gordon Fullerton. Jr. Manned Orbiter (Enterprise) with taikcone off, reteased from SCA to evaluate
performance of landing gear on paved runway. SCA Crew: Fitzhugh L. Fulton, Jr and Thomas C. McMurtry. Flight Time: 54 minutes 42 seconds.
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CIS (USSR) Spacecraft Designations

’ The Union of Soviet Socialist Republics (USSR) became the Confederation of Independent States (CIS) on December 25,1991,

ALMAZ: Study geology, cartography, Oceanography, ecology, and agricutture.
BURAN (Snowstorm): Reusable orbita) space shuttle,

COSMos; Designation given to many difforent activities in space,

EKRAN (Screen). Geosynchronous comsat for TV services,

ELEKTRON: Dual satellites to study the radiation beits.

FOTON: Scientific sateilite to continue Space materials stuies,

GAMMA: Radiation detection sateliite,

GORIZONT (Horizon): Geosynchronous comsat for intemational relay.
GRANAT: Astrophysical orbital observatory,

INFORMATOR: Collect and transmit information for the Ministry of Geology.
INTERCOSMOS: International scientific satellite.

ISKRA: Amateur radio satellite.

KRISTALL: Module carrying technical ang biomedical instruments to MIR,
KVANT: MIR space station astrophysics‘module.

LUNA: Lunar exploration spacecraft,

MARS: Spacecraft to explore the planet Mars,

METEOR: Polar orbiting meteorological satellite,

MIR (Peace): Advanced manned scientific space station in Earth orbit,
MOLNIYA (Lightning): Pan of the domestic communications satellite system,
NADEZHDA: Navigation satellite

OKEAN: Oceanographic satellite to monitor jce conditions.

PHOBOS: International Project to study Mars and its moon Phobos.

PION: Scientific satellite for research of the upper atmosphera,

POLYOT: Mansuverable satellite capable of changing orbits,

PROGNOZ (Forecast): Scientific Interplanetary satelite,

PROGRESS: Unmanned cargo flight to resupply manned space stations,

PROTON: Scientific satellite to investigate the nature of Cosmic Rays.

RADIO: Small radio relay sateflite for use by amateurs.

RADUGA (Rainbow): Geosynehronous comsat for telephone, telegraph, ang
domestic TV.

RESURS: Earth resources satellite.

SALYUT: Manned scientific space station in Earth orbit,

Soyuz (Union): Manned Spacecraft for flight in Earth orbit.

SPUTNIK: Early series of satellites to develop manned spacefiight.

VEGA: Two Spacecratt intemational project to study Venus and Haliey's Comet,

VENERA: Spacecraft to explore the planet Venus.

VOSKHOD: Modified Vostok capsule for two and three Cosmonauts.

VOSTOK (East): First manned capsule; placed six Cosmonauts in orbit,

ZOND: Automatic Spacacraft development tests, Zond 5 was the first
Spacecraft to make a circumiunar flight and retumn safely to Earth,
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NASA Astronauts
Total Total
Name Service Mission Position Flight Time EVA  Flight Time | Name Service Mission Position Flight Time EVA  Flight Time
{hr:min:sec) (hr:min) (hr:min:sec) (hr:min:sec) (hr:min) (hr:min:sec)
Engle, Joe H., Col USAF  STS-2 Car 84:13:12 244:30:54 | Godwin, Linda M. PhD Civ STS-37 MS 143:32:45 143:32:45
ST8-511 Cde 170:17:42 Gordon, Richard F., Jr., Capt. USNRet Gemini 11 Pt 7117:08  01:57  315:53.32
Evans, Ronald R., Capt USN Ret Apolio17 CMP  301:5159  01:06  301:51:59 Apolic 12 CMP
Fabian, John M. Col. USAF STS-7 MS 146:23:59 316:02:51 | Graba, Ronaid J., Cot USAF  ST§-51) Pt W7.56:46
STS51G  MS 169:38:52 STS0 Pt
Fisher, Anna L., MD Civ STSS1A MS 191:44:56 §TS42  Cor
Figher, William F., MD Civ STS-511 MS 170:17:42 11:51 Gregory, Fredetick D, Col ~ USAF  STS.518 PR 455:07:59
Foale. C. Michas!, PhD Civ STS-45 MS 214:10:24 24 §715-33 Cdr
Frimout, Dirk D_, PhD Civ 5TS45 PS 214:10:24 57544 Car
Fullerton, C. Gordon, Col, USAF  STS-3 Pit 192:04:46 Griggs, S. Dawid Civ §TS-510  MS 0x10  167:55:23
STS-51F  Car 190:45:26 Girissom, Virgd (., Lt. Col. USAF *“Liberty Bel Pit 5:08:08
Furrer, Reinhard, PhD Civ STS-61A  PS 168:44:51 Gemini3  Cdr
Gaffney, F. Drew Dr. Civ STS-40 PS 218:15:14 Gutierraz, Sidney M. Lt. Col.  USAF  STS40 ot 218:15:14
Gardner, Dale A, USN 58 MS 145:08:43 Haisa, Fred W, Civ Apolio 13 LMP 1425441
STS-51A MS 191:4456 1214 Hammond, L. Blane, Jr. Col  USAF  STS-39 P 199:26.17
Gardner, Guy S, LLCol.  USAF  STS-27  Ph 105:05:37 300:10:44 | Harbaugh, Gregory J. Civ STS38  MS 199226:17
§T5-35 Pit 215:08:07 Hart, Terry J Giv STS41C MS 167:40:07
Gam, E. J. “Jake* Civ STS$510 PS 167:55:23 167:55:23 | Hartsfield, Henry W, USAF Rel STS4 Pt 482:5026
(ameau, Marc, PhD Civ ST5-41G PS 197:23:33 197:23:33 STS41D  Cdr
Garriott, Owen K., PhD Civ Skylab3  Pht 1416:11:09 13:44 16635833 STS61A  Cik
ST5-9 MS 2474724 Hauck, Frederick H., Capt USN T Pit 435:09:08
Gemar, Chares D, Lt Col  USA 5TS-38 MS 17:54:27 246:22:18 STS51A  Cdr
57548 MS : STS2%6  Cdr
Gibson, Edward G., PhO Giv Skylab 4 o 15:20 2016:01:16 | Hawlay, Steven A, PhD Civ STS-41D  MS 412:16:01
Gibson, Robert L... Cdr, USN STS-41B  Pht 632:55:48 STSEI1C  MS
STS61C  Cdr 1531 MS
STS-27 Cdr Henize, Karl G., PhD Civ STS-51F  MS 190:45:26
8§T5-47 Cdr Hennen, Thomas J. USA S5TS5-44 PS 166:52:27
Glenn, John H., Jr,, Col USMC Ret Friendship 7 Cdr 4:55:23 | Henricks, Terence T. Cal USAF  STS.44 ] 166:52:27

“Lunar Surface EVA

** Suborhital Flight

B8-18

om0

(ML

woE "




NASA Astronauts

Total Total
Name Service Mission Posiion FlightTime EVA  Flight Time| Name Service Mission Position Flight Time EVA  Fiight Time
(hr:min:sec) (hr:min) (hr:min:sec) (hr:min:sec) (hr:min) (hr:min:sec)
Hieb, Richard J Civ STS-39 MS 412:43:55 | Lounge, John M. Civ STS-54 MS 170:17:42 482.23.00
STS-49 MS 17:42 57526 MS 97:00:11
Hiimers, David C., Lt. Col.  USMC ~ STS-510  MS 494:18:54 STS-36 MS 215:05:07
ST5-26 MS Lousma, Jack R., Col USMC  Skylab3 Pt 1416:11:08  10:58  1608:15:56
STS-36 MS ST83 Car  192:04:46
§TS-42 MS Lovell, James A, Jr, Capt  USNRet Gemini7 Pt 330:35:01 715.04:56
Hofiman, Jeffery A., PhD Civ STS-51D  MS 0310 574:16:37 Gemini 12 Cdr 94.34:31
STS-35 MS Apollo 8 CMP  147:00:42
5TS-46 MS Apolio 13 Car 142:54:41
Hughes-Fulford, Mille Dr.  Civ §75-40 ] 218;15:14 | Low, G. David Civ 5T5-3 MS 261:00:37 474:23,04
Irwin, James B., Col USAF Ret Apolio 15 LMP "18:35  295:11:.83 57543 MS 2132227
ving, Marsha S. Civ STS-32 MS 452:16:44 | Lucid, Shannon W., PhD Civ BTS-51G MS 168:38:52 502:40:39
ST5-46 MS 181:1607 575-34 MS 118:38:20
Jarvis, Gregory B Civ STS51L PS N/A N/A STS-43 MS 2132227
Jemison, Mae C., MD Civ 87547 MS 190:30:23 190:30:23 | Malerba, Franco, PhD Civ STS-46 PS 191:16:07 1911607
Jernigan, Tamara E. PhD Civ STS-40 MS 218:15:14 455;11:27 | Mattingly, Thomas K., Capt  USN Apolo 16 CMP  265:51:05 0124 508:33:58
575-52 MS 236:56:13 5T54 Cdr 168:09:31
Kerwin, Joseph P., Capt USN Ret Skylab2 PR 672:49:49 0330  672:4%49 STS-51C  Cor 73:33.23
Lee, Mark C. Maj USAF ST5-30 MS 96:66:28 287:26:51 | McAuffe, S. Christa Civ STSSiL PS NA NA
STS5-47 MS 190:30:23 McBride, Jon A., Cdr USN STS41G Pt 187:23:33 197:23:33
Leetsma, David C., Car USN STS-41G MS 197:23:33 0329  532:34:05 | McCandless, Bruce, Capt.  USN STS41B MS 191:15:85 1137 1911555
51828 MS 121:00:08 McCulley, Michael, Cdr USN STS-34 Pit 118:38:20 119:39:20
§TS-45 MS 2141024 McDivitt, James A., B. Gen  USAF Ret Gemini 4 Car 97:56:12 338:57:06
Lenoir, William B., PhD Civ STS-6 MS 122:14:26 122:14:26 Apolio § Car 241:00:54
Lichtenberg, Bryon K., PhD  Civ §TS-9 PS 2474724 461:57:48 | McMonagle, Donald R, LLCol. USAF  ST5-38 MS 189:23:17 199:26:16
51545 PS 214:10:24 McNair, Ronald E., PhD Civ STS41B MS 191:15:56 191:15:55
Lind, Don Leslie, PhD Civ STS51B MS 168:08:46 166:08:46 STS6IL  MS NA
*Lunar Surface EVA ** Suborbital Flight
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NASA Astronauts

Total Total
Name Service Mission Fosition Flight Time EVA  Flight Time| Name Service Mission Position Flight Tine EVA  Flight Time
:sec) (hr:min) {(hr (hr:min:sec) (hr:min) (hr:min:sec)
Meade, Carl J., Col. USAF  5TS-38 MS 117:54:27 449:24:31 | O'Connox, Bryan O., Col USMC  STS61B  Pr 383:20:03
87550 MS 331:30:04 STS-40 Cdr
Mainick, Bruce E., Cde USCG  §TS41 MS 98:10:03 311:27:41 | Onizuka, Elison S, Lt Col  USAF  STSHIC MS 73:33:23
§TS-49 MS 213:17.38 STSS1L. MS
Merbold, U, PhD Civ §TS9 S 247:47:24 441:03:07 | Oswald, Steven S, Civ STS-42 Pit 193:15:43
51542 PS 193:15:43 Overmyer, Robert F., Col USMC  STS§ Pt 122:14:26 200:23:12
Messerschmid, Emest, PhD  Civ S§TS-61A  PS 168:44:51 875518 Cdr
Mitchall, Edger D., Capt USNRel Apolio14 LMP  218:01:58  *09:23 Palles, Wiliam A., Ma USAF  S§TS510 P8 97:44:38
Mohri, Mamoru, PhD Civ STS-47 PS 190:30:23 Parise, Ronald A., PhD Civ §T5-35 PS 215:0507
Mullane, Richard M., Col USAF STS41D MS 144:56:04 571:25:10 | Parker, Robert A., PhD Civ §TS9 M3 462:52:31
§T8-27 MS 105:05:37 8T5-35 MS
STS-36 MS 106:18:22 Payton, Gary £., Maj USAF  STS51C  PS
§TS-35 MS 215:08.07 Peterson, Donaid H. USAF Ret STS-6 M3
Musgrave, F. Story, MD, PhD Civ STS6 MS 1202342 0354  597:08:21 | Pogue, William R, Col. USAF Ret Skylab4 Pl
STS51F  MS 190:45:26 Heaody, William F. Civ 57542 MS
57533 MS 120:06:46 Reightler, Kenneth S., Jr. Cor U 57544 Pt
§TS-44 MS 166:52:27 Resnik, Judith A., PhQ Civ STS-410  MS
Nagel, Steven R., Col. USAF  STS51G6 MS 169:38:52 481:56:28 STS-51IL MS
STSE1A Pt 163:44:51 Richards, Richard N., Cdr USN STS-28 Pt
§TS-37 Cdr 143:32:45 STS41 Car
Nelson, 8ill Civ §TS61IC  PS 146:03:51 146:03:51 ST5-50 Cdr
Nelson, George 0., PhD Civ STS41C  MS 167:4007  10:068  410:44:09 | Ride, Sally K., PhO Civ STS7 MS 343:47:32
STS41IC  MS 146:03:51 STS41G MS
§T5-26 MS g97:00:11 Hoosa, StuartA., Col USAF Ret Apolio 14 CMP 216:01:58
Neri Vela, Rodolpha, PhD Giv §TS61B PS 165:04:43 165:04:49 | Ross, Jerry L, Lt. Col USAF  STS61B  MS 1220 4134311
Nicoltier, Claude, PhD Civ §TS-46 NS 191:1607 191:16:07 STS27 MS
Ockels, Wubbo J., PhD Civ STSH1A PS 168:44:51 168:44:51 §TS.a7 MS 10:49
Hunco, Mario Jr. Lt Cdr. USN STS-44 MS 166:52:27
“Lunar Surface EVA ** Suborbital Flight
B-20

1 BRSO N INNNIA 1 111 NNUARL 0011 D100 1 o 1 OERRYSOPO PRI 1M 1 400 1 ' WO e om g e e C e



NASA Astronauts
Total

Service Mission Position FlightTime EVA  Flight Time
(hr:min:sec) (hr:min) (hr:min:sec)

Name

Total
Service Mission Position FlightTime EVA  Flight Time
(hr:min:sec) (hr:min) (hrmin:sec)

Schirra, Walter M., Jr, Capt  USNRet Sigma7  Ph 295:13:38 | Springer, Robert C., Col USMC  STS-28 MS 119:38:52 237:33:19
Gemini 6A  Cadr 57S-38 M5 117:54:27
Apolio 7 Stafford, Thomas P., Lt Gen  USAF Ret Gemini 6A Pt 255124 507:44:00
Schmitt, Harrison H., PhD Civ Apolio 17 LMP *22:04  301:51:59 Gemini 9A  Car 72:20:50
Schweickart, Russall Civ Apollo 8 LMP 01:07  241:00:54 Apollo 10 Cdr 192:03:23
Scobee, Francis R. {Dick) USAF Ret 5STS-41C Pt 167:40:07 Apollo Cor 2172823
STS-51L  Cdr Stewart, Robert L., Col usa STS-418 MS 191:15:55 1137 289:00:33
Scott, David R., Col USAF Ret Gemini8 Pt 546:54:13 STS-510  MS 97:44:38
Apollo 9 CMP 010 Sulivan, Kathryn D., PhD Civ STS-41G  MS 197:23:33 0329 532:50:03
Apolio 15 Cdr "18:08 STS-3t MS 121:16:06
Scully-Power, Paul D. Civ §TS-41G  PS 197:23:33 STS45 MS 214:10:24
Seddon, M. Rhea, MD Civ STS51D  MS 386:10:37 | Swigert, John L., Jr. Civ Apolo 13 CMP  142:54:41 142:54:41
STS40 MS Thagard, Norman E., MD Cv STS-7 MS 146:23:59 B504:44:56
Shaw, Brewster H., Col USAF STS-9 Pt 533:52:21 STS-51B MS 168:08:46
STS-61B Car 575-30 MS z
STS-28 Cdr STS-42 MS 15
Shepard, Alan B., Jr., R. Adm. USN Ret **Freedom 7 Pit 216:17:20 | Thomiton, Kathryn Civ $TS-33 MS 106 333:24:24
Apollo 14 Car “09:23 §75-49 MS 172 745
Shepherd, William M., Capt ~ USN ST5-27 MS 440:11:53 | Thomton, Wiliam E., MD Civ ST1S-8 MS 208: 313:17:28
STS41 MS STS-51B MS ;i
STS-52 MS Thuot, Pierre J., Lt Cdr UsG S7S-36 MS 18 318:36:00
Shwiver, Loren J., Col USAF STS-51C Pt 386:05:36 8TS-48 MS 2131738 1742
5TS-31 Car Truly, Richard H., Capt USN §TS-2 Ptt 54:13:12 199:21:55
STS46  Cdr §75-8 Car 145:08:43
Slayton, Donald K., Maj USAF Ret Apolio Soyuz CMP 217:28:23 | van den Berg, Lodewilk, PhD  Civ STS-51B PS 168:08:46 168:08:46
Smith, Michaet J_, Cdr USN STS-51L -Pit N/A | van Hoften, James D..PhD  Civ STS41C  MS 167:40:07 10:06  337:5749
Spring, Sherwood C., Lt. Col  USA STS-61B  MS 165:04:49 1220  165:04:48 STS-511 MS 1701742 1151
*Lunar Surface EVA ** Suborbital Flight

B-21




NASA Astronauts

Total Total
Name: Service Mission Position FlghtTime EVA  Flight Time Service Mission Position FlightTime EVA  Flight Tima
(hr:min:sec) (hr:min) (hr:min:sec) (hr:min:gec) (hr:min) (hr:min:sec)
Veach, Charles Lacy USAF  5TS-39 MS 199:23:17 436:19:30
§TS-52 MS 236:56:13
Voss, James S. LLCol, USA 57544 MS 166:52.27 21214
§TS-53 MS 175:19:47
Watker, Charles D. Civ STS41D  PS 144:56:04 477:56:16
STS-51D  PS 167:55:23
STS618  PS 165:04:49
Walker, David M., Capl USN STSS1A  Prt 191:44:56 464:01:14
STS-30 Car 96:56:28
STS-53 Car 175:19:47
Wang, Taylor G., PhD Civ STS-51B PS 168:08:46 168:08:46
| Weitz, Paul J., Capt USNRel Skylahz Pt 872:49:49 0144 79313H
] 5786 Car 120:23:42
] Wetherbee, James, Cdr USN STS-32 Pit 261:00:37 497:56:50
87852 Car 236:56:13
| White EdwardH., Lt Col USAF  Geminid Pt 97:56:12 00:23 97:58:12
Williams. Donald €., Capt USN STS-510 PRt 167:55:23 287:34:43
STS-34 Cdr 119:33:20
Worden, Affred M., Col USAF Ret Apollo 15 CMP 285:11:53  00:39  295:11:53
Young, John W., Capt USN Aet Gemini3 Pt 4:52:31 835.41:55
Gemini 10 Cdr 70:46:39
Apollo 10 CMP 192:03:23
Apolla 16 Cdr 265:51:05 20014
§TS-t Cdr 54:20:53
§TS8 Car 247:47:24
“Lunar Surface EVA ** Suborbital Flight
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Summary of United States Manned Space Flight

TOTAL GEMINI FLIGHTS - 10

969:50:56  1939:41:52

Mission Mission
Misslon Crew Members Duration Crew Hours | Mission Crew Members Crew Hours
(hr:min:sec) (he:min:sec) (hr:min:sac) (hrmin:
MERCURY REDSTONE (Suborbitai) APOLLO SATURN |
Freedom 7 Shepard 15:22 1522 | Apollo7 Schirma, Eisele, Cunningham 260:0003  7B0:27:09
Liberty Bell 7 Grissom 15:37 15:37
Togl'ﬁigﬂs -2 3059 753 | APOLLO SATURNY
MERCURY ATLAS (Orbital) Apolio 8 Borman, Loved, Anders 147:00:42
Apolic 9 McDivitt, 241:00:54
Friendship 7 Glenn 4:55:23 45523 | Apolio 10 Stafford, Young, Ceman 192:0323
Aurora 7 Carpenter 4:56:05 4:56:05 | Apolio 11 , Collins, Aldrin 195:18:36
Sigma 7 Schira 1311 F13:11 Apollo 12 Conrad, Gordon, Bean 244:36:24
Faith 7 341948 34.19:49 Apalio 13 Lovedl, Swigert, Haise 142:64:41
Total Flights - 4 53:24.28 53:24:28 | Apolio 14 Shepard, Roosa, Mitchell 216:01:58
15 Scott, Worden, Irwin 295:111:53
Apolio 16 Young, Mattingly, Duke 265:51:05
TOTAL MERCURY FLIGHTS - 6 53:55:27 53:56:27 1 i ;51 :57
Total Fhghts - 10 24151:34  6725:34.42
GEMINI TITAN TOTAL APOLLO FLIGHTS - 11 2602:00:37  7506:01:51
Gemini 3 Grissom, Young 4:52:30 945:02 | SKYLAB SATURN 1B
Gemini 4 McDivitt, White 97:56:12  196:52:24
Gemini 5 Cooper, Conrad 190:55:14  361:50:28 | Skylab2 Conrad, Kerwin, Weitz 672:49:49  2018:29.27
Gemini 6A Schirra, Stafford 25:51:24 51:4248 | Skylab3 Bean, Garviott, Lousma 1416:11:08  4248:33:27
Geminl 7 Borman, Lovell 330:35:01  B61:10:02 | Skylab4 Carr, E. Gibson, Pogue 2016:10:16  6048:03.48
Gemini 8 Armstrong, Scott 10:41:26 212252
Gemini 8A Stafford, Ceman 722050  144:41:40 TOTAL SKYLAB FLIGHTS - 3 4105:02:14  12315:06:42
Gemini 10 Young, Collins 70:46:39  141:33:18
Gemini 11 Convad, Gordon 711708 142:34:18 APOLLO SATURN 1B
Gemini 12 Lovell, Aldrin 94:34:31  18909:02
ASTP Stafford, Brand. Slayton 2172823  652:25:09
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Summary of United States Manned Space Flight

Mission Mission
Mission Crew Members Duration Crew Hours | Mission Crew Members Duration  Crew Hours
(hr:min:sec) (hr: (hr:min:sec) (hr:min:sec)
8TS-1 - Columbia Young, Crippen 108:4146 | STS-511 - Discovery  Engle. Covey. van Hoften, Lounge, W. Fisher  170:17:42  851:28:30
§T5-2 - Columbia Engle, Tnily 108:26:24 STS-51J - Atiantis Bobko, Grabe, Hiimers, Stewart. Pailes 97:44:38  488:43:10
§TS-3 - Columbia Lousma, Fullefton 384:09:32 | STS-61A - Challenger Hartsfield, Nagel, Buchli, Biuford, Dunbar, 168:44:51  1349:58:48
§TS-4 - Columbia Mattingly, Hartsfieid 338:19:02 Furrer, Messerschmid, Ockels
§TS-5 - Columbia Brand, Overmyer, Allen, Lenoir 48857:44 | STS-61B-Atlantis  Shaw, O'Connor, Cleave, Spring, Ross, 165:04:43  1155:33:43
STS-6 - Challenger  Weitz, Bobko, Peterson, Musgrave 481:34:48 Neni Vela, C. Walker
STS-7 - Challenger  Crippen, Hauch, Ride, Fatian, Thagard 731:59:55 STS-61C - Columbia.  R. Gibson, Bolden, Chang-Diaz, Hawley, 146:03:51  1022:26:57
8758 Challenger  Truly, Brandenstain, D. Gardner, Biuford, 7254335 G. Nelson, Cenker, B, Neison
W. Thomion STS-51L - Challenger Scobee, Smith, Resnik, Onizuka, McNair, N/A NA
8TS9 - Columbia Young, Shaw, Garriolt, Parker, 247:47.24  1486:44:24 Jarvis, McAuliffe
Lichtenberg, Merbold §75-26 - Hauck, Covey, Launga, Hilmers, G. Nelson 97:00:11  485.00:55
STS-418 - Challenger Brand, Gibson, McCandless, McNar, 181:15:55  956:19:35 STS-27 - Atiantis R. Gibson, Gardner, Mullane, Ross, Shepherd 1050537 525:28:05
Stewart STS-29 - Discovery ~ Coats, Blaha, Bagian, Buchi, Springer 119:38:52  598:14:20
STS-41C - Challanger Crippen, Scobee, van Hoften, G. Nelson, Harl  167:40:07 838:20:35 §TS-30 - Aflantis Wakker, Grabe, Thagard, Cleave, Lee 96:56:28  484:42:20
ST5-41D - Discovery Hartsfield, Coats, Resnik, Hawtey, Mullane, 144:56:04  869:36:24 §TS-28-Columbla  Shaw. Richards, Lestsma, Adamson, Brown 121 0008 605:00:40
C. Walker STS-34 - Atlantis Williams, McCully, Baker, Chang-Diaz, Lucid ~ 119:39:20  598:16:40
STS-41G - Challenger Crippen, McBride, Ride, Sullivan, Leatsma, 197:23:33  1381:44:51 STS-33 - Discovery ~ Gragory, Blaha, Musgrave, K. Thomton, Carter 120:08:46  600:33:50
Gamneau, Scully-Power §TS-32-Columbia  Brandenstein, Wetherbee, Dunbar, lvins, Low  261:00:37  1305:03:05
STS51A - Discovery  Hauck, D. Waker, Gardner, A Fisher, Alen  191:44:56 958:49:40 | STS-36 - Atlantis Creighton, Casper, Hilmers, Mullane, Thuot 106:18:22  531:31:50
STS-51C - Discovery  Matlingly, Shriver, Onizuka, Buchil, Payton 733323 367:46:55 STS-31 - Discovery  Shriver, Bokden, McCandless, Hawley. Sullivan : 606:20:30
STS-510 - Discovery  Bobko, Williams, Seddon, Hoftman, Griggs, ~ 167:55:23 11752741 STS-41- Discovery  Richards, Cabana, Melnick, Shepard, Akers 110 490:50:15
C. Walker, Gam STS-38 - Atlantis Covey, Springer, Meade, Culbertson, Gemar  117:54:27  589:35:15
STS-51B - Challenger Overmyer, Gregory, Lind, Thagard, 168:08:46  1177:01:2 | STS-35-Columbia  Brand, Lounge, Hofiman, Parker, 215:05:07  1505:35:49
W. Thamton, van den Barg, Wang G. Gardner, Parise, Durrance
STS-51G - Disoovery  Brandenstein, Creighton, Lucid, Fabian, 169:38:52  1187:32:04 STS-37 - Atantis Nage!. Cameron. Ross, Apt, Godwin 143:32:45  717:43:45
Nagel, Baudry, Al-Saud STS-39- Discovery  Coats, Hammond, Harbaugh, Hieb, McMonagle, 198:23:17  1395:42:59
STS-51F - Challanger Fullerton, Bridges, Musgrave, England, 190:45:26  1335:18:02 Bluford, Veach
Henize, Acton. Bartoe
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Summary of United States Manned Space Flight

Mission Mission
Mission Crew Members Duration Crew Hours | Mission Crew Members Duration  Crew Hours
(hr:min:sec) (hr:min:sec) (hr:min:sec) (hr:min:sec)

57840 - Columbia  Gutierrez, Seddon, Bagian, Jemigan, Gaffney, 21B:15:14  1527:46:38

Hughes-Fulford, O'Connor
STS-43 - Atlantis Blaha, Baker, Lucid. Low, Adamson 2132227  1066:52:15
STS-48 - Discovery  Creighton, Reightier, Buchii, Brown, Gemar 1282761 842119115
STS-44 - Aflantis Gregory, Henricks, Musgrave. Runco, Voss,  166:5227  1001:14:42

Hennen
STS-42 - Discovery  Grabe, Oswald, Thagard, Readdy, Hilmers 193:15:43  1352:50:01

Bondar, Merbold
STS-45 - Allantis Bolden, Duffy, Sultivan, Leestma, Foale, 214710:24  1459:1248

Frimout, Lichtenburg
STS-49 - Endeavour  Brandenstein, Chitton, Hieb, Meinick, Thout, ~ 213:30:04  1483:0326

Thomton, Akers
STS-50- Columbia  Richards, Bowersox, Dunbar, Meads, Baker ~ 331:30:04  1989:00:24

Delucas
STS-46 - Allantis Shriver. Alien, Hoffman, Chang-Diez, Nicoller, 191:16:07  1338:52:48

Ivins, Malerba
ST5-47 - Endeavour  Gibson, Brown, Lee, Davis, Jemison, Apt, 190:30:23  1333:32:41

Mohri
STS-52 - Columbia ll/\leamerbee, Baker, Shepherd, Jernigan, 236:56:13 11844105

‘each

5TS-53 - Discovery ~ Walker, Cabana, Biuford, Voss, Cliftord 175:19:47  B876:38:55
TOTAL SHUTTLE FLIGHTS - 51 8180:07:16 45632:18:56
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Summary of Shuttle Payloads and Experiments

3. ACIP (Aerodynarmc Coefficient Idsnufmnon Pad(age)

Fligt  Launch Date Landing Date Crew Payloads and Experiments

§TS1 Apr12.1981  Apr14,1981  Cdr John W. Young Depioyable Payloads: None GAS (Getaway Special): None

Columbia KSC DFRF Pit  Robert L Crippen Attached PLB Payloads: Crew Compartment Payloads: None
1. Passive Sample Amay Special Payload Mission Kits: None

Mission Duration: 54 hrs 20 mins 53 sacs ! 2. DFl {Devel Flight |

§T8-2
Columbia

Nowv 14, 1981
DFRF

Mission Duration: 54 hes 13 mins 12 secs

Nov 12, 1981
KSC

Cdr: Jos Henry Engle
Pl Richard H, Truly

Deployshle Payloaxis: None
Attached PLB Payloads:
1. OFT (Orbital Flight Test) Pallet
a MAPS {Measurement of Air Pollution From Satelite)
b SMIRA (Shuttle Multispectrat Infrared Radiometer)
¢ SIR (Shuttie (maging Radar)
d. FILE (Features Identification and Location Experiment)
& OCE (Ocean Color Experiment)
2. DFI (Development thm Instrument) Pallet
identification

4. 1ECM {induced Environment Contamination Monitor)
5. OSTA-1 (Office of Space and Terrestrial Applications)

GAS (Getaway Special]: None
Crew Compartment Payloads: None

Payload Mission Kits:
1. RMS (Remote Manipulator System (S/N 201)

3. ACIF (Aerodynamic Coefficient Package)
5753 Mar22, 1982 Mar30,1982 Cdr. Jack A. Lousma None 2. DA Flight instrument) Palet
Columbia KSC White Sands ~ Plt:  Charles G. Fullerton | 1. Plasma Diagnostic Package 3. ACIP {Aerodynamic Coefficient Identification Package)
Attached PLB H
Mission Duration: 192 hrs 4 mins 46 secs 1. 0SS (Office of Space Science)-1 Pallet GAS (Getaway Speciall:
a. Plant Lignification Experimen 1. Vertfication Canister
b. Plasma Diagnostic Package *
¢ Vehicke Charging and Potential Crew Compartment Payloads:
d.  Space Shuttle Induced Atmosphera 1. MLR (Monodisperse Latex Reactor)
& Thermal Canister 2, HBT (Heflex Bioangineering Test)
f. Solar Flare X-ray Polarimeter
g Solar Ultraviolet and Spectral Irradiance Monftor Special Payload Mission Kits:
h. Contamination Monitor Package 1. RMS (Remote Manipulator System (SN 201)
i Foil Microabrasion Package
“RMS daployedberthed
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Summary of Shuttle Payloads and Experiments

1. Microgravi Solden

Flight Launch Date  Landing Date Crew Payioars and Experiments
STS-4 Jon 27,1982  Jul4,1982  Cdr Thomas K. Mattingy, Il| Deployable Pryloads: None 0. Root growth of Lemna Minor L. (Duckweed) in
Columbia KSC DFRF Pl Henry W. Hansfield, Jr] 1. IECM (Induced Environment Contamination Monitor) Microgravity
raberthed by RMS h. Homogeneous Alloy Experiment
Mission Duration: 169 hrs 9 mins 31 secs Attached PLB Payloads i AlgauMcrograwlmeassayEwemm
1. DF1 (Development Flight Instrument) Pallet Crnwcunpumhy
Department of Defense MLR (Monodisperse Latex Reactor)
1. DOD 821 2 CFES (Continuous Flow Electraphoresis System)
GAS (Getaway 3, SSIP (Shuttie Student Involvement Program)
1. Utahsmteunwefsny $404: Effect of Prolonged Space Travel on Levels of
a. Drosophila Melanogaster (fruit fiy) Growth Experiment Trivalent Chromium in the Body
b. Antemia (Brine Shrmp) Growth Experiment S405: Ettect of Diet, Exercise, and Zero Grawty on
. Surtace Tension Experiments Lipopratein Profiles
d. Composite Curing Experiment 4. VPCF (Vapor Phase Compression Freezer)
e. Thermal Conductity Experiment Payload Mission Kits:

Special c
1. AMS (Remote Manipulator SN 201

Mission Duration: 120 hws 23 mins 42 secs

Payloads.
CBSA {Cargo Bay Stowage Assambly)
GAS( Special):

1. G-005: Asahi Shimban, Japan

2. G-049: U.S. Air Force Academy

3. (-381: Park Seed Company

ST55  Nov 17,1060 Nov 16, 1962 Gor. Vance DeVoe Brand | Deployable P : None Speclal).
Columbla  KSC DFRF Pt Robert F.Overmyer | 1. SBS-CIPAMD (Satete Business Systems/Payload 1. G-026. ERNO/Stability of Metallic Dispersions
MS: Joseph P. Allen Assist M {JSC PIP 14021)
MS:  Willlam B. Lenolr 2. ANIKCIPAM D (Telesat Canada, Lid/Payload Crew :
Mission Duration; 122 hrs 14 mins 26 secs Assist Modul 1. SSIP (Shuttie Studert Involvement Program)
Alteched PLB Plyloads a. SEB1-5 - Crystal Formation in Zero Gravity
1. DFI (Development Flight Instrument) Pallet b, SEB1-9 - Convection in Zero Gravity
a. EIOM (Effects of Interaction of Oxygen with Mamls) ¢, SEB1-2 - Growth of Porifera
b. ISAL igation of STS pheric L Special Payload Mission Kits:
1 i
5756 Ap:usea Apr9,1383  Cdr. Paul J. Weitz Deplwlbhhglmdﬂ: None Crew Compartment Payloads:
Challenger DFRF Pit: KarolJ. Bobko 1. TDAS-AUS (Tracking and Data Relay Satellite/nertied 1, CFES (Continuous Flow Electrophorasis Sysiem)
MS: Donald H. Peterson Upper S'age) 2. MLR (Monodisperse Latex Reactor)
MS: Story Musgrave Am:hed 3. RME (Radiation Monitoring Experiment)

4. NOSL. {Night/Day Optical Survey of Lightning)
lal Payload Mission Kits:

1. Mini-MADS (Modutar Auxiiary Data System)

2. EMU (Extravehicular Mobility Unit)
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Summary of Shuttle Payloads and Experiments

Mission Duration: 145 hrs 8 mins 43 sacs

MS: Guion S. Bluford, Jr.
MS:  Wifiam E. Thomton

Berthing Tests
Attached PLB Payloads:
1. DF {Development Fligh Instr. )
a. Oxygen Interaction and Heat Pipe Bcpenmem
b. Postal Covers (2 boxes)
2. CBSA (Cargo Bay Stowaga Assembly)
3. SPAS {Shuttie Paliet Sa(e!lﬂe)-m Umbitical Disconnect
GAS (Getaway Special).
1. U.S. Postal Servnce B cans of philatelic covers
2. G-475: Asahi Shimban - Artificial Snow Crystal
Experiment
3. G-348: Office of Space Science - Atomic Oxygen Erosion
4. G-347: Navy Research Lab - Ulraviolst PhotoFitm Test

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS-7 Jun 18,1983  Jun 24,1963 Cdr: Roben L. Crippen Deployable Payloads: None 4. G-009: Purdue University - Geotropism Fluid
Columbia KSC DFRF Pit:  Frederick H. Hauck 1. ANIK-C/PAM-D (Telesat Canada Satelite) Dynamics and Nuclear Particle Velocity
MS: John M. Fabian 2. Palapa-B{/PAM-D (indonesian Satellita 5. G-305: U.S. Air Force and National Alesearch Labs -
MS: Sally K. Ride 3. SPAS (Shuttie Pallet Satellite)-01 Uitraviolet Spectrometer
MS:  Norman E. Thagard Unberthing/Berthing Tests 8. G-012: ACA, Camden, NJ Schools - Ant Calony
Mission Duration: 146 hrs 23 mins 58 secs Amched PLB Payloads: 7. G-345: Goddard Space Flight Center and Nationai
OSTA (Otfice of Space and Temrestrial Applications)-2 Research Labs - Payload Bay Environment
2 CBSA (Cargo Bay Stowage Assembly) Crew Compartment Payloads:
GAS ( Special): 1. CFES {Continuous Flow Electrophoresis System)
1. G-033: California Institute of Tech - Plant 2. MLR (Manadisperse Latex Reactor)
Gravireception and Liquid Dispersk 3. SSIP (Shuttie Student Involvement Program)
2. G-088: Edsyn, inc. - Soldering of Material Speciat Payload Mission Kits:
3. G-002: Kayser Threde, W. Germany - Youth Fair 1. AMS (Remote Manipulalor System) S/N 201
Experiment 2. TAGS (Text and Graphics System)
3. Mini-MADS (Modular Auxifiary Data System
STS-8 Aug 30,1983 Sep5, 1983  Cdr Richard H, Truly Deployable Payloads: 5. G-346: Goddard Space Flight Center - Cosmic Ray
Challenger  KSC DFRF Pit:  Daniel C. Brandenstein| 1. Insat/PAM-D: Indian National Sateliite Upset Experiment
MS: Dale A. Gardner 2. PFTA (Payload Flight Test Article) Unbarthing/

Crew Compartment Payloads :

1. CFES (Continuous Flow Electrophoresis System)

2. ICAT (incubator-Cell Attachment Test)

3. ISAL (Investigation of STS Atmosphernic Luminosities)

4. AEM {Animal Enciosurs Module) - Evatuation of AEM
using rate

5. RME {Radiation Monitoring Expariment)

6. SSIP (Shuttle Student nvotvement Program) -
Bioleadback

Special Payload Mission Kits:

1. RMS (Remote Manipulator System) S/N 201

2. MADS (Modular Awxliary Data System) N

3. COMSEC {Communication Security)

4. TAGS (Taxt and Graphics System)
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Summary of Shuttle Payloads and Experiments

Flight  LaunchDate Landing Date Crew Payloads and Experiments
5758 Nov28, 1983 Dec8, 1983  Cdr: John W. Young Depioyable Payloads: None d. Life Sciances (16)
Columbia KSC DFRF PR.  Brewster W. Shaw Attached PLB Payloads: e. Materials Sciences (39)
MS: Owen K. Garriott 1. Spacelab-1: 1. Space Plasma Physics (5)
MS: Robert A. R. Parker a. Spacelab Long Module g. Technology (1)
PS: Byron K. Lichtenberg b. Spacelab Pallet GAS (Getaway Special): None
PS:  Utf Merbold c. Tunnel Crew Compartment Payloads: None
Mission Duration: 247 tys 47 mins 24 secs d. Tunnel Extension Special Payload Mission Kits:
e. Tunnel Adapter 1. Cryogenic sets 4 and 5
2. Expenments 2. Spacelab Utility Kit
a. Astronomy and Physics (6) 3. TAGS (Text and Graphics System}
b. Atmospheric Physics (4) 4. Galley
¢. Earth Observations (2)
STS-41B  Feb3,1984 Feb 11,1984 Cdr Vance D. Brand Deployable Payloads: 3. G-051: General Telephone Labs
Challenger  KSC KSC Pt Robert L. Gibson 1. Westar VI/PAM-D - Westem Union Communications 4, G-309: U.S. Air Force
MS: Bruce McCandless Satelite/Payload Assist Module 5, G-349: Goddard Space Flight Center
MS: Robert L. Stewart 2. Palapa-8/PAM-D - Indonesian Communications (re: flight STS-8)
MS: Ronaki E. McNair Satellite/Payload Assist Module Crew Compartment Payloads:

Mission Duration: 191 hrs 15 mins 56 secs

3. SPAS (Shutle Pallet Sateliite)-01 - Not Deployed
due to RMS anomaly

4. IRT (Integrated Rendezvous Target) - Failed to
inflate due to intemal failure

Attached PLB Payloads:

1. MFR (Manipulator Foot Restraint)

2. SESA (Special Equipment Stowage Assembly)

3. Cinema 360 - High Quality Motion Picture Camera

GAS (Gataway Special).

1. G-004; Utah State University/Aberdeen University

2. G-008: Utah State University/University of Utah/
Brighton High School

1. ACES (Acoustic Containeriess Experiment System)

2. IEF (Isoetectric Focusing)

3. Cinema 360 Camera

4. Student Experiment SE81-10 - Effects of Zero g
on Arthritis

5. MLR (Monodisperse Latex Reactor)

6. RME (Radiation Monitoring Experiment)

Special Payload Mission Kits:

1. RMS (Remote Manipulator System) S/N 201

2. MMU (Manned Maneuvering Unit) - 2

3, Mini-MADS (Modular Auxiiary Data System)

4 Galley
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Summary of Shuttle Payloads and Experiments

Mission Duration: 144 hrs 56 ming 4 secs

Telegraph/Payload Assist Module)

Amchud PLB :
- OAST-1 (Office of Aeronautics and Space Technology}
a. SAE (Solar Array Expariment)
b, DAE (Dynamic Augmentation Experiment}

c. SCCF (Solar Cell Calibration Facikty)

GAS (Getaway Special): None

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS41C  Apr6,1984  Apr13,1984 Cdr Robert L. Crippen Depioyabie Payloads: Crew Payloads:
Challenger  KSC DFRF Pt Francis R. Scobea 1. LDEF {Lang Duration Exposure Faility) - Offica of 1. RME (Radiation Monitoring )
MS: Teny J. Hart Aeronautics and Space Technailogy 2. IMAX Camera - Canadian Commercial Company color
MS; James D. Van Hoften | 2. SMM (Solar Maximum Mission) Spacecraft - film camera using 70mm x 280mm film
MS: Gearge D. Netson Rendazvous/Retrieve/Repair/Depioy 3. SSIP (Shuttie Student Involvement Program)
Mission Duration: 167 hrs 40 mins 7 sacs Comparison of honeycomb structure of bees in low g
Attached PLB Payloads: and bees in 1g
1. SMRM (Solar Maximum Repair Mission) - Flight
Support System Special Payload Mission Kits:
2. Cinema 360 - High Quality Motion Picture Camera 1. MMU (Manned Maneuvering Units) - 2
3. CBSA (Cargo Bay Stowage Assembly) - Bay 2, 2. EMU (Extravehicular Mobility Units) - 3
starboard side 3. RMS (Remote Manipulator System) S/N 302
GAS (Getaway Special): None
STS41D  Aug30,1984 Sep5, 1984  Cdr Henry W. Hartsfield anlo ahie Payloads: Crew Compartment Payloads:
Discovery KSC EAFB Pit:  Michael L. Coats . SBS/PAM-D (Satellie Business System/Payload 1. CFES Il (Continuous Flow Electrophoresis System)
MS: Richard M. Mullane Assist Module} 2. IMAX Camera - IMAX System Corporation (Canadian
MS: Steven A. Hawley 2. Syncom IV-2 {Leased to DOD for UHF and SHF Company}) 70mm x 280tmm film
MS: Judith A Resnik communications, aiso calked Leasal) 3. RME (Radiation Monitoring Expariment) USAF Space
PS:  Chares D. Waker 3. Telstar/PAM-D (American Telephone and Division

. Clouds - USAF Mikon F /T with 105mm lens

. SSIP - (Shuttie Student Involvemant Program) - Grow
single crystal of tndium, Shawn Muphy, Hiram, OH;
Rockwel intl, Sponsor

Special Payload Mission Kits:
1. RMS (Remote Manipulator System) SN 301

2. MADS (Modular Auxiliary Data Systam)

LS
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Summary of Shuttle Payloads and Experiments

Mission Duration: 197 hrs 23 mins 33 secs

c. MAPS (Measurement of Air Pollution from Satetite)

Flight Launch Date  Landing Date Crew Payloads and Experiments

STS41G  Oct5 1984  Oct13,1984 Cdr: Robert L. Crippen Deployable Payloads: GAS(GameSpoclnl)

Challenger ~ KSC KSC Pt:  Jon A McBride 1. ERBS (Earth Radiation Budget Satellite) G0O7: Alabama Space and Rocket Center -
MS: Kathryn D. Sulivan Solidification of lead-antimony; and o
MS: Sally K. Ride Amd\od PLB Payloads: student experiment
MS: David D. Leetsma . OSTA-3 (Office of Space and Terrestrial Applications) 2. (G032 ASAHI National Broadcasting Corp. Japan -
PS:  Marc 0. Gameau 4 SIR-B {Shuttie Imaging Radar) Surface tension and viscosity; and materials experiment
PS:  Paul D. Scully-Powar b. FILE (Feature identification and Location Experiment) |3. G306: Air Force and U.S. Naval Research Lab - Low

Energy Heavy lons Search in the inner Magnetosphere

2. LFC (Large Format Camera) 4, G469 Goddard Space Fight Center - Cosmic Ray
3. ORS (Orbital Refueling System Upset Experiment (CRUX)
5. 5038 Marshall + Vapor D of Metals
Om: Compartment Payloed And Nor- Ma(als
1. APE (Auroral ngrapfw B. GO74: McDonneti Douglas Campany - Study Proposed
2. CANEX (Canadian Experiments) Propeliant Acquisition System
A, VISET 7. GO13; Kayser Thrade, West Germany - Verify
b. ACOMEX Transport Mechanism in Halogen Lamps Performance
c. DGLOW (Orbital Glow and A heric Emi in Extended Mi
d. SPEAM (Sun Photometer Earth Aimosphere B. G518: Utah State University - Study Solar Flux
Measurement) Separation, Capilary Waves on Water Surtace, and
e. SASSE (Space Adaptation Syndrome Stidoes Exp) Thermo-Capiary Flow in Liquid Columns
3. IMAX Camera
4. RME {Radiation Monitoring Experimant) | Payload Mission Kits:
5 'TLD (Thermaluminescent Dosimeter) RMS {Remote Manipulator System) SN 302

Galley

MMU (Manned Maneuvering Units) - 2
EMU (Extravehicular Mobility Units) - 3
. PSA (Provisions Stowage Assembly}

PR




Summary of Shuttle Payloads and Experiments

Mission Duration: 167 tes 55 mins 23 secs

: Charles D. Walker

Flight Launch Date  Landing Date Crew Payloads and Experiments
STSSIA Nov8 1984  Nov 16,1984 Cor Frederick H. Hauck | Deployable Payloads: GAS (Getaway Special): None
Discovery KSC KSC Pit:  David M. Walker 1. Telesat-H (ANIK)-D2/PAM-D - Canadian 24 channel Special Payload Mission Kits:
MS: Joseph P. Alen communications satellite. 1. RMS {Remote Manipulator System) SN 301
MS: Anna L. Fisher 2. Syncom IV-1 - Synchronous Communications 2. MMU (Manned Maneuvering Units) (2)
MS: Dale A. Gardner Satellte, also called Leasat, leased to U.S. Navy 3. EMU (Extravehicular Mobility Units) (3)
Mission Duration: 191 hrs 44 mins 56 secs Retrieved Payloads: 4. PSA (Provisions Stowage Assembiy) (2)
1. Palapa-B2 - Deployed during mission STS 41.B, failed 5. Salekfle Retrieval Hardware:
10 achieve proper transfer orbit due to PAM-D failure a. Modified Spacetab Pallet (2)
2, Westar-VI - Deployed during mission 41-8, failed to b. MFR {Manipuiator Foot Restraint) (2}
achieve proper transfer orbit due to PAM-D failure c. Stnger Adapter (2)
Attached PLB Payloads: None d. Satelite Adapter Trunnion (2}
Crew Compartment Payloads: e, Berthing A Frame
1. DMOS (Diffusive Mixing of Organcc Sdutmns) M Corp
2. RME (Radiation Monitoring Experimi
STS-51C  Jan24, 1985 Jan27. 1985 Caor. Thomas K. Matingly - Deployable Payloads: Crew Com)
Discovery KSC K5C Plt:  Loren J. Shriver Data not available, DOD Classified Mission Data not avallable (o] Classthed Mission
MS:  Ellison 8. Onizuka Attached PLE Payloads: Special Payload Mission Kits:
MS: James F. Buchli Data not available, DOD Classified Mission 1. RMS (Remole Manipulator System) SN 301
PS: Gary E. Payton GAS (Getaway Special): 2. Other data not available. DOO Classified Mission
M'%M' Duration: 73 hrs 33 ming 23 secs Oata not avalgl_:le DOD Classified Mission
STS-51D  Apr 12,1985 Apr 19,1985 Cdr. Karol J. Babko Deployable Payloads: 2. G471 - Goodard Space Faght Canter, Thermal
Discovery KSC KSC Pit.  Donakd E. Wiliiams . Syncom IV-3 - Synchronous Communications Engineering Branch. Capillary Pump Loop {CPU)
MS: M. Rhea Seddon Satellite, built by Hughes, third in a series of 4. leased Priming Expetiment
MS3: S David Gnggs to the Navy. Crew Payl
MS: Jeftrey A, Hofiman Failed to activate after nominal deploy from Orbiter, 1. CFES HI (Continuous Flow Electmphoresis System)
2 Telesat | {Anik C-1/PAM-D - Canadian 2. AFE {American Flight Echocardiograph)

communications satellite. Placed in 3 year storage
orbit.

Attached PLB Payloads: None

GAS (Getaway Special);

1. G035 - Asahi National Broadcasting Corp, Japan
a. Surlace tension and viscosity
b. Alloy, lead oxide and carbon fiber

3, PPE (Phase Partitioning Experiment)

4. SSIP (Shuttle Student Involvement Program) (2}
a. Com Statolith
b. Brain Call

Speclal Payload Mission Kits:

1. RMS (Remote Manipulator Sys1em) SN 301

2. PSA (Provision Stowage
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Summary of Shuttle Payloads and Experiments

Mission Duration: 168 hrs B mins 46 secs

Growth System (VCGS)
¢. Mercury lodide Crystal Growth (MICG)

. Technology

a. Dynamics ot Rolating and Oscillating Free Drops
(DROP)

. Enwironmental Obsesvations

a. Geophysical Fluid Flow Cell Experiment (GFFC)

b. Atmaospheric Trace Molecule Spectroscopy
(ATMOS)

. Very Wide Field Galactic Camera (VWFGC)

d. Aurora Cbsetvation

. Astro Physics

s Studies of the jonization States of Solar and
Galactic Cosmic Ray Heavy Nuclei (ION)

. Life Sciences

a. Research Animal Hokding Facility (RAHF)
b. Urine Monitoring Investigation (UMI)
¢. Autogenic Feedback Training (AFT)

Crew
1.

Flight  Launch Date Landing Date Crew Payloads and Experiments

STS-51B  Apr29,1985 May6, 1985 Cdr. R.F. Overmyer Payloads: GAS (Getaway Special):

Challenger  KSC DFRF Pit: F.D. Gregory Refer 1o GAS Section 1. G010 - NUSAT, Northem Utah Satelite. Weber State
MS: DontL. Lind Cohege. Utah, Utah State University, and New Mexico
MS: Norman E. Thagard PLB Pay 3 State University. First successful payload ejection from
MS: Wiliam E. Thomion | 1. Materials Processing in Space a GAS canister.
PS:  Lodewik Vandenberg a. Solution Growth of Crystals in Zero Gravity 2. G303 - GLOMR, Global Low Orbiting Message Relay
PS: Taylor Wang b. Mercuric lodide Crystal Growth, Vapor Crystal Satelite. Defense Systems, Inc., McLean, VA, Failed

10 sject from GAS canister,

Compartment Payloads:
UMS: Urine Monitoring System

Special Payload Mission Kits:
1. Aiffock

AwLN

. Long Transfer Tunnel
. G

alley
MPESS - Mission Peculiar Equipment Suppont
Structure, carried ATMOS and ION.
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Summary of Shuttie Payloads and Experiments

Mission Duration; 169 firs 38 mins 52 secs

Flight Launch Date  Landing Date Crew Payloads and Experiments.
STS-51G Jun17,1985 Jun24, 1085 Cdr: Daniet Brandensiein | Deployable Payloads: GAS (Getaway Special);
Discovery EDW Pl John O. Creighton 1. Telstar-3D/PAM-D: Hughes 376 Communications 1. GOO7 - Alabama Space and Rockel CenterMarshali
MS: Jotn M. Fabian Satelfite with McDac Payload Assist Module Amateur Radio Club -
MS: Steven R. Nage! Booster. Owned by AT&T Ca. a Sokdification of Metals
MS: Shannon W. Lucid 2. ARABSAT-APAM-D: Aerospatiale Communication b. Crystal Growth
PS:  Patrick Baudry Satellite with McDac Payload Assist Module Booster. ¢. Radish Seed Root Study
PS:  Prince Sultan Saiman Owned by Saudi Arabian Communications d. Radio Transmigsion Experiment
Al-Saud Organization

2. G025 - ERNO - Dynamic Behavior of Liquid

3. MORELOS-A/PAM-D: Hughas 376

Satellite with McDac Payload Assist Module Booster.

Owned by Mexican Communications and
Transportation Agency

. Spastan-1: Shuttte Pointed Autonomous Research
Toal for Astronomy
a SPSS: Spartan Flight Support Structure
b. REM: Release/Engage Mechanism
¢. SEC: Scientific Experiment Carrier
The SEC was released and retrieved using REM and
RMS (Remote Manipulator Systam)

»

Attached PLE Payloads: Nona

Prop in low-g

3. G027 OFVLR of West Germany - Slipcasting
in micro-g.

4. (G028 DFVLR of West Germany - Manganesa -
Bismuth production in micro-g.

5. GO034: Dickshire Coors. Texas High School Students
a. 12 Biologi ical science i
b. 1 Micr r controller

6. G314: USAF and USNRL - SURE (Space Ultraviclet
Radiation Expenment)

Crow Compartment Payloads:

1. ADSF - Automated Directional Solidification Fumace
2. FEE - French Echocardiograph Experiment

3. FPE - French Postural Experiment

4. HPTE - High Precision Tracking Experiment

Special Payload Mission Kits:
1. RMS (Rerote Manipulator System) SN 301
2. Galley

B-34

21 e —————————




Summary of Shuttle Payloads and Experiments

b. Plasma Depletion Experiments for lonospheric
and Radio astronomical Studies (Exp 4)

. Astrophysical Research

a.  Small Helium Cooled Infrared Telescope (IRT)
(Exp 5)

b. Hand X-ray Imaging of Cluster of Galaxies and
Other Extended X-ray Sources (XRT) (Exp 7}

¢. Elemental Composition and Energy Spectra of
Cosmic Ray Nuclel (CRNE} (Exp 4)

. Solar Astronomy

a  Solar Magnetic and Velocity Field Measurement
System (SOUP) (Exp 8)

b. Coronal Helium Abundance Spaceiab Experiment
(CHASE) (Exp 9)

c. High Resolution Telescope and Spectrograph
(HRTS) (Exp 10)

d. Solar Ultraviolet Spectral Iradiance Monitor
(SUSIM) (Exp 1)

. Technology

a. Properties of Superfluid Helium Zero-g (SFHe)
{Exp 13)

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS-51F  Ju 29,1985 Aug6, 1985 Cdr: Charles Fuerton Deployable Payloads: GAS (Getaway Special): None
Chatienger  KSC EDW Pt:  Roy D. Bridges . Ejectable Plasma Diagnostic Package, Exp No 3,

MS; F. Story Musgrave second flight of PDP (STS-3 first flight). First flight Crew Compartment Payloads:

MS: Anthony W. England as free fiyer to sample plasma away from Shuttle 1. Lie Sciences

MS: Karl G. Henize a, Vitamin D and Bone D

PS: Loren W. Acton PLB Pay Spacelab 2 (Exp 1)

PS:  John-David Bartoe . Plasma Physics b. The Interaction of Oxygen and Gravity Induced
Mission Duration: 190 hrs 45 mins 26 secs B Dx L Plasma Diagr Lignification (Exp 2)

Package (PDF) (Exp 3) t. Shuttle Amateur Radio Experiment (SAREX)

d, Dispenser Technology Experiment Dispensing
Carbonated beverages in Micro-
Protein Crystal Growth

>

Payload Mission Kits:
1. RMS {Remote Manipulator System) SN 302
2. Galley




Summary of Shuttie Payloads and Experiments

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS511  Aug27,1985 Sep3, 1985  Car: Joe H. Engle Deployable Payloads: ‘Attached PLB Payloads: None
Discovery KSC EDW Ptt:  Richard Q. Covey 1, ASC-1/PAM-D: American Sateliite Company, first
MS: James van Hoften of two sateiites built by RCA and owned by a GAS (Getaway Special): None
MS: John M. Lounge partnership between Fairchiki Industries and
IMS:  Witiam F. Fishar Continental Tetecon Inc. PAM-D Paytoad Assist Crew Payloads:
Mission Duration: 170 hrs 17 mins 42 secs Module butti by McDonnell Douglas. "D* indicates 1. PVTOS - Physical Vapor Transport Organic Solid
used lor lightweight satellites, less than 2,250 lbs. Expeniment, 3M Corporation.
2. AUSSAT-1/PAM-D: Australian Communications
Satetite, owned by Aussat Proprietary Lid., buit by Special Payload Mission Kits:
Hughes Communications International, Model H3376. 1. RMS (Remote Manipulator System) SN 301
3. SYNCOM IV-4: Synchronous Communications 2. Galley
Sateftite. Last in a series of four satellites built by A, Leasat-3 Savage Equipment. Leasal-3 was
Hughes Communication Services and leased 1o the successfully retrigved, repaired, and redeployed.
Navy. Refermed to as LEASAT when deployed.
Falled to function after reaching correct
geosynchronous orbit,
STS-510  Oct3,1985  Qct7,1985  Cdr. Karol Bobko Payloars: Crew Compartment Payloacs:
Atantis KSC EDW Pit:  Ronaid J. Grabe Data not available, DOD Classifiod Mission Data not available, DOD Classified Mission
MS: Robert C. Stewart
] MS: David C. Hikmers Attached PLB Payloads: Speclal Payload Mission Kits:
] PS;  Wiliam A Pailes Data nat availabie, DOD Classified Mission Data not available, 00O Classified Mission
J Mission Duration: 97 hrs 44 mins 36 secs
] GAS (Getaway Speciaf):
Dala rot available, DOD Classified Mission
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Summary of Shuttle Payloads and Experiments

Mission Duration: 168 hrs 44 mins 51 secs

]

(Faderal Ministry of Research and Technology) and
DFVLR {Deutsche Forschugs-und Versurchanstalt
Fur Luft-und Raumiahrt).

. WL-Werkstoff Labor, expefiments relating to

crystal growth, gi

fuid physics. Experiment tacilities include;
a. Miror Heating Facility

b. isothermal Heating Facility

¢. Gradient Heating Facility

d. High Temperature Thermostat

e. Fluid Physics Module

I Cryostat

. PK-Progresskammer; experiment relating to Bubble

Transport Media. Experiment Faciities include:
a. Holographi ic App

b. Marangoni Convention Boat

c. Interdiftusion in Sait Meit

. MD-MEDEA: A material science doubde rack.

Experiment faciities include:

a. Gradient Heating Facility

b. Mono-ellipsoid Mirror Heating Facility
¢. High Precision Thermostat Facility

Flight Launch Date  Landing Date Crew Payloacds and Experiments
STS61A Oct30, 1985 Nov6, 1885 Cdr Henry Hartsfield Depiloyable Payloads: 4. BW-Biowissenschatten: Experiments relating to Life
Challenger ~ KSC EDW Pt:  Steven Nagel . GLOMR - Giobal Low Orbiting Message Relay Sciences. Experiments inciude:

MS: Bonnie Dunbar Satetite. Buitt by Defense Systems, Inc, for a. Biological (1)

MS: James Buchli DARPA. First launch attempt was on STS 518 b. Medical (2)

MS: Guion Bluford which failed. Deployed from GAS canister. ¢. Botanical (3}

PS: Emst hmid d PLB Pay p D1 5. VS-Vestibular Sted: Experiments in Life Science

PS:  Reinhard Furer First completed Spacelab mission under German gardi lo-vestibuk jon system and

PS:  Wubbo Ockels Mission Management. Joint control by BMFT sensory perception process. Experiment facilties inchude:

a. Mechanically accelerated sled
b. instrumented heimet

6. BR-Biorack: Multipurpose facty for biological research
in cedl davelopment physiology, cel fertikzation, and
radiobiology. Facilities include;
8. 2 Incubators
b. Cooler freeze
c. Glove box

7. NX-NAVEX: Navigation Experiment; located in payload
bay attached to USS (Unique Support Structure)

B. ME-MEA: Materials Experiment Assembly: mounted on
USS containing three materiaks, processing experiments.

GAS (Getaway Speciai): None

Crew Compartment Payloads: None

Special Payload Misslon Kits:

1. Aifock

2. Long Transfer Tunnel

3. Galley

4, USS - Unique Support Structure

5. RMS {Remote Manipulator System) SN 302
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Summary of Shuttle Payloads and Experiments

Mission Duration: 165 hrs 4 mins 49 secs

Owned by Aussat Proprigtary Ltd

3. SYNCOM KU-2/PAM-D: RCA budtowned 16
channel Ku-band communication satelite. First of
four sateltites. McDAC Payload Assist Module D2
is an uprated version of the PAM-D used for heavier

payloads.

Aftached PLB Payloads:

1. EASE (Expenment Assembly of Structures in
Extravehicular Activity): A study of EVA dynamics
and human factors in construction of structures in
space. An inverted tetrahedron consisting of six
12-feet beams was constructed by EV-1 and EV-2,

2. ACCESS (Assembly Concept for Construction ot

Space S ): A validation of ground
based timelines based on simulations. A 45-feet
truss was assembledidisassembled by the two EV
Crew members.

3. ICBC (IMAX Cargo Bay Camera). A joint effort
between the Canadian IMAX Corp and NASA,
consists of a 70mm film camera in pressurized
container used to document EASE/ACCESS
experiments.

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS-618 Nov26,1985 Dec3, 1985 Cdr Brewster H. Shaw Deployable Payloads: GAS (Getaway Special):
Allantis KSC EAFR Pit:  Bryan D. O'Connor 1. MORELOS-B/PAM-D: Hughes 376 Comm Sateifte 1. G-479 - Telesat-Canada
MS: Mary L. Cleave with McDAC Payload Assist Module booster, a. Primary surtace miror production
MS:  Sherwood C. Spring Owned by Mexican Communications and b. Metalfic crystal production
MS: Jerry L. Ross Transportation Agency. Crew Compartment Payloads:
PS:  Rudotio Neri Vela 2, AUSSAT-2/PAM-D: Hughes 376 Comm Satelitte 1. CFES (Continuous Flow Electrophoresis System):
PS:  Charles Walker with McDAC Payload Assist Module booster. Owned by McDonnetl Dougias, separates biological

samples using electrophoretic process. Third flight of
this experiment.

2. DMOS (Diffusive Mixing of Organic Solutions);
Sponsored by IM Corporation, used 1o study organic
crystal growthlinetics, test molecular orbital model,
and produce new materials for electro-optical
applications.

3. MPSE {Morsios Payload Specialist Experiments):
includes experiments in transportation af nutrients
inside bean plants, inoculation of group bacteria
viruses, germination of three seed types, and medical
experiments testing intemal equilibrium and volums
change of the leg due 1o fluid shifts in zero-g.

4. QEX (Orbiter €: s); An onboard experi
digital autopilot software package designed to provide
precise stationkeaping capabities between space
vehicles.

Special Payload Mission Kits:

1. Food Wammers (2), galley not flown,

2. AMS {Remote Manipator System) SN 301

3. PSA (Provision Stowage Assembly}
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Summary of Shuttle Payloads and Experiments

Mission Duration: 146 hrs 3 mins 51 secs

Flight Launch Date  Landing Date Crew Payioads and Experiments
STS61C  dJan 12,1986 Jan 18,1986 Cdr: Roberi L. Gibson Deployable Payloads: 6. G494: PHOTONS (Photometric Thermospheric Oxygen
Columbia KSC KSC Pt C.F. Bolden, Jr. 1, SATCOM KU-1/PAM D-2: RCA built/owned 16 channel Nightglow Study). Canada Centre for Space Science,
MS: F.R. Chang-Diaz Ku-band communications satelile. Second of four satelites  National Research Council of Canada,
MS: D. Netson McDAC Payload Assist Module D2 is an uprated version of | 7. Not Numbered: EMP (Envi | Package)
MS: Steven A Hawley the PAM-D which is used for heavier payloads. measures the environment for GSFC.
PS: Robert J. Cenker Attached PLB Payicads: 8. G481 Unprimed, Prepared linen and painted canvas
PS:  C. William Nelson 1. MSL-2 (Materials Science Laboratory) consisting of reactions to space fravel. Vertical Horizons

MSL carrier; MPE {Mission Peculiar Equipment), and

a. BAAL (3-Axis Acoustic Levitator)

b. ADSF {Automated Directional Sotidification Fumace)

¢. SEECM (Shuttle Environmental Effects of Coated Mirror)
2, Hitchhiker G-1: A Goddard Space Flight Center (GSFC)

ged program ing of 3 exp
a. PACS (Particie Analysis Camera for Shutite)
b. CPL (Capillary Pump Loop)
¢. SEECM {Shuttle Environmental Effects of Coated Mirror)
3, |R-E (Infrared-Imaging Experiment) consisting of an RCA
1R TV camera mounted in Orbiter CCTV panfilt unit.

GAS (Getzway Speciai): )

1. G-464: UVX (Ultraviolet Experiment), referred to as UCB
University of California at Berkley) contains a Bowyer UV
spectrometer. GSFC experiment.

2. GAB3: UVX, referred to as JHU {John Hopkins University)
contains a Feldman . GSFC experi
ACCESS axperiments.

3. G482 UVX, refarred to as GAP (GSFC Avionics Package)
contains Telemetry System, Tape Recorder, and Battery.
GSFC experiment.

4. GOO7: Alabama Space and Rocket Centar/Marshall
Amateur club. Contains 3 student experiments and 1 ragio

9. GO62: 4 part axperment from PA State University/GE.

10. G449: JULIE (Joint Utilization of Laser Integrated
Experiments) 4 part experiment from St. Mary's
Hospital, Mitwaukee, WI.

11, G332; 2 part experiment from Booker T. Washingion
SaniorH?XSchoolandHigh School for Engingering,

Houston,
12. G310; USAF Academy experiment.
Note: Above 12 listed canisters mounted on GAS

armer
13. G470: Expesiment from GSFC and US Dept of Agriculure
Crew Compartment Payloads:
1. 18SE (initial Blood Storage Experiment) package in
4 middeck lockers.
2. CHAMP (Comet Halley Active Monitoring Program}
uses cameras, spectroscopic grating. and fiters to
. observe comel through att flight deck overheat window.
3, HPCG (Handheld Protein Crystal Growth) experimertt
4. SSIP (Shuttle Student Involvement Program)
a. SEB3-4, Production of Paper Fiber in Space
b. SE83-6, Argon Injection as an Altemative to
Honeycombing.
¢. SEB2-19, Measurement of Auxin Levels and Starch
Grains i Plant Roots.

transmission experiment. | Payload Mission Kits:
5. G446 HPLC {High Performance Liquid Cl hy) |1. GAS Bridge Carrier
analytical columns. Al Tech Assoc. Inc. 2. Galley
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Summary of Shuttle Payloads and Experiments

Mission Duration: NA

1) 2 UV Spectrometers from Univ of Colorado
2) 2 Nikon F-3 Cameras
3) Optic Bench

b Halley's Comet Experiment; measure Halley's
Comat compositionvactivity

Omw Compartment Payloads:
. Fluid Dynamics Experiment (FDE) Hughes Aircraft
Company E P
a Fud posmon and ullage
b. Fluid motion due 1o spin
c. Fluid set-ineria
d. Fluid motion due to payload daploymeri
. Enargy dissipation dus to flud motion
{. Fiuid fransfer
2. Comet Haliay Active Monitoring Program (CHAMP),
second flight

Flight Launch Date  Landing Date Crew Payloads and Experiments
STSSIL  Jan28,1986 Jan28, 1986 Cdr. Francis R. Scobee Deployabie Payloads: 3, Phas Partitioning Experimant (PPE) dissolves two
Challenger  KSC Pt Michael J. Smith 1. TDRS-BAUS: Tracking and Data Relay Sateilite/ polymer solutions in water to observe their separation
MS:  Judith A, Resnik Inertial Upper Stage. 4, Taacmr n Spaoe Slx expeniments inciuding
MS:  Efison S. Onizuka 2. SPARTAN-203Maliey: Shuttle pointed A Newton's laws,
MS: Fonald E. McNair Research Tool for Astronomy/Halley's Comet eﬂewescence mromalography and simple machines.
PS:  Gregory Janvis Expers Dy ' X using 5. S5IP (Shuttla Student Involvement Program) packages:
PS; S Christa McAuliffe RMS: a SE824: “The effects of weightiessness on grain
(Teacher) a. SPARTAN experiment package: formation and strength in metals® - L Bruce,

St. Louis, MO - Sponsor: McDonnell Douglas

b SE&2-5: “UtilizZing a semi-permeabée membrana to
direct crystal growth in zero gravity” - S. Cavou,
Marlboro, NY - Sponsor: Union Colflege

€. "Chicken Embryo Development in Space” -
J. Vellinger. Lafayette. IN - Sponsor: Kentucky
Fried Chicken Corporation

Special Payload Mission Kits:

1. RMS {Remote Manipulator System)
2. Galley

3. MADS
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Summary of Shuttle Payloads and Experiments

Mission Duration: 105 hrs 5 mins 37 secs

Data not available, DOD Classified Mission.

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS-26  Sep29,1988 Oct3,1988  Cdr Frederick H. Hauck Deployable Payloads: 6. PPE - Phase Partiioning Experiment, MSFC, second
Discovery KSC EAFB Pit  Richard O. Covey 1. TDRS-C/US: Tracking and Data Relay Satelite/ flight, p h fluid phase partitioning p! n
MS: John M. Lounge Inertial Upper Stage. zerog
MS: David C, Hilmers Attached PLB Payloads: 7. ARC - Aggregation of Red Blood Cells, MSFC and
MS: George D, Netson 3. OASIS-1: Orbiter Experiment Autonomous Austrakia, i igale aggregation ics of
Mission Duration: 97 hrs 0 mins 11 secs pporting ion System human red blood cells in 2er0 g.
records payload bay environmental data. B. MLE - Mesoscale Lightning Experiment, MSFC, first
Crew Compartment Payloads: fiight, photograph atmospheric lightning activity from
1. PVTOS - Physical Vapor Transport of Organic orbit.,
Solids, 3M Corporation. Second flight 9, ELRAD - Earth Limb Radiance Experiment, JSC. first
2. ADSF - Automated Directional Solidification Fumnace, fiight, photograph earth limb radiance pre-sunfise/
MSFC, third flight, test material solidfication in post-sunset,
zer0g 10. Student Experiment SEB2-4 - “Effects of weightiessness
3. IRCFE - Infrared Communication Flight Experiment, on Ti grain formation and strength.* L. Bruce,
JSC, first flight. Test infrared iransmitting crew St. Louis, MO, Sponsor: McDonnell Douglas
headsets. 11, Stdent Experiment SEB2-5 - *Utilizing a semi-permeable
4, PCG - Protein Crystal Growth, MSFC, flown four membrane to direct crystal growth in zero gravity.”
previous flights in less complicated configurations to S. Cavou, Marlboro, NY. Sponsor: Unioh College
examine growth of protein crystals in zero g. GAS (Getaway Special): None
5. IEF - Isoelectric Focusing, MSFC, second flight, test Special Payload Miasion Kits:
isoelectric transport through a permeable membrane in 1. Galley
zera g, 2. MADS
STS27 Dec2,1988 Dec6, 1988 Cdr: RobertL Gibson Deployable Payloads: Crew Payloads:
Atlantis KSC EAFB Pit.  Guy S. Gardnar Data not available, DOD Classified Mission. Data not availabie, DOD Classified Mission.
MS: Richard M. Muliane Attached PLB Payloads: Special Payload Mission Kits:
MS: Jerry L. Ross Data not available, DOD Classified Mission. Daiz not avaiiable, DOD Classified Mission.
MS: William M. Shepherd (AS (Getaway Special): None




Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew ‘ Payloads and Experiments
STS29  Mar13,1989 Mar17,1989 Cdr Michael L. Coals " Deployable Payloads: GAS(GmmySpad-n Nono
Discovery KSC EAFB Pt John E. Blaha 1. TDRS-DAUS: Tracking and Data Aelay Satelite/ Crew Compartment
MS: James P. Bagian Inertial Upper Stage. One of four identical 1. Protein Crystal Growth 1PCG 111-1)
MS: James F. Buchii communications satellites providing support for STS 2. Chromosome and Plant Cell Division in Space
MS:  FAoben C. Springer and other customers. (CHROMEX)
Mission Duration: 118 hrs 38 mins 52 sacs Attached PLB 3. IMAX Camera
1. SHARE {Space Stanon Heat Pipe Advanced 4. Air Force Maui Optical Site Calibration Test (AMQS)
Radiator Element) 5. Chicken Embryo Development (CHIX) in space.
2, QASIS-1 {Orbiter Experiments Autonomous 6. Effects of Weightlessness of Bones (SSIP 82-08)
Supporting Instrumentation System Special load Mission Kits: None
ST3-30  May4, 1989  May 8, 1980  Cdr. David M. Waiker Doployab!e Payloada: GAS (Getaway Special): None
Atiantis KSC EAFB Ptt:  Ronald J. Grabe MagellaniUS - Unmanned three-axis attitude- Crew Compartment Payloads:
MS. Norman E. Thagard controlled exploration spacecratt containing systerms 1. Flids Expenment Apparatus (FEA)
MS: Mary L. Cleave required to achieve orbit of Venus and map is 2. Mesoscale Lightning Experiment (MLE}
MS: Mark C. Lee surface 3. Air Force Maui Optical Site Calibration Tes! (AMOS)
Mission Duration: 96 hrs 56 mins 28 secs Attached PLB Pa :_None ial Payload Mission Kits: None
1528 Aug8, 1888  Aug 13, 1989 Cor. Brewsler H. Shaw Deployable Payloads: Crew Payloads:
Columbia KSC EAFB Pt Richard N. Richards Data not available, DOD Classified Mission. Data not available, DOD Classified Mission.
MS: David C. Lestsma Attached PLB Payloads: Special Payload Mission Kits:
MS: James C. Adamson Data net availabie, DOD Classified Mission. Data not avallable. DOD Classified Mission.
MS: Mark N. Brown GAS (Getaway Special):
Mission Duration: 121 hrs 0 mins 8 secs Data not available, DOD Classified Mission.
=34 Oct 18,1989 23,1389  Cdr: Donald €. Wiliams Deployabile Payloads: Cr!m Compartment Payloads:
Atiantis KSC EAFB Pt Michael McCudey 1. Galileo/1US - L bif . Polymer Morphology
MS: Ellen S.Baker spacecraft comprising a Jupﬁer orbiter and a Jupiter 2. Growth Hormone Concentration & Distribution in Flants
MS: Frankiin R. Chang-Diazj  atmaspheric entry probe mated to the (US, 3, Sensor Technology Expefiment
MS:  Shannon W. Lucid Attached PLB Payloads: 4, IMAX Camera
Mission Duration: 119 hrs 38 ming 20 secs 1. Shutile Solar Backscatter Ultraviolat (SSBUV) 5. Mesoscale Lightning Experiment
GAS (Getaway Special). 6. Air Force Maui Optical Site Calibration Test (AMOS)
1. Zero Gravity Growth of ke Crystals Special Payload Mission Kits: None
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Summary of Shuttle Payloads and Experiments

Crew Compartment Payloads:
1. Air Force Maui Optical Site Calforation Test (AMOS)

Fiight  LsunchDate Landing Date Crew Payloads and Experiments
STS-33  Nov22, 1989 Nov 27,1989 Cdr: Frederick D. Gregory yable Payloads: Crew Compertment Payloads:
Discovery KSC EAFB Ptt:  John E. Blaha Data not available, DOD Classified Mission. Data not available, DOD Classified Mission.
MS: Manley L Carter Attached PLB Payloads. Migsion Kits:
MS: Frankiin Musgrave Data not availabie, DOD Classified Mission. Data not available, DOD Classified Mission.
MS: Kathryn C. Thomton | GAS (Getaway Speciai):
Mission Duration: 120 hrs 6 mins 46 secs Data not available, DOD Classified Mission.
STS42  Jang, 1990  Jan20,1990 Cor Oaniel C. Brandensten| Deployable Payloads: 4. Fluids Expenment Apparatus
Columbia KSC EAFB Pt James D. Wetherbee | 1. Syncom IV-5, a gecstationary communications 5. IMAX Camera
MS: Bonwve J. Dunbar sateliite also known as Leasat; leased to U.S. Navy 6. Lati jtude Locator {L3)
MS: Marsha S, Iving Attached PLB Payloads: None 7. Mesoscale Lightning Experiment (MLE)
MS: G, David Low Retumned Cargo: B. Protein Crystal Growth (PCG)
Mission Duration; 261 hrs 0 mins 37 secs 1. LDEF, a non-powered space vehicle containing GAS (Getaway Special): None
experiments - Deployed on STS-41C. Special Payload Mission Kits:
Compartment 3 1, Remote Manipulator System (RMS)
1. American Flight Echocardiograph (AFE) 2. Galey
2. Air Foroe Maui Optical Site Caiibration Test (AMOS) - 3. MADS
3. _Cl b Ii i N
§T5-36  Feb2s, 1990 Apr 14,1990 Cdr John D. Creighton Payloads: Compartment Payloads:
Atiantis KSC DFRF Pit:  John H. Casper Data not available, DOD Classified Mission. Data nat available, DOD Classified Mission.
MS: David C. Himers Attached PLB Payloads: Speclal Payload Mission Kits:
MS: Richard M. Mullane Data not available, DOD Classified Mission. Data not avaitable, DOD Classified Mission.
MS: Pierre J. Thuot GAS (Getaway Special):
Misgh ;1 18 mi D il i
STS.31  Apr2s, 1990 Apr29,1980 Cdr LorenJ. Shriver Deployable Payloads: 2. IMAX Camera
Discovery KSC EAFB Pit:  Charles F. Bolden 1. Hubble Space Tetescope {HST), a large aperture 3. Investigation into Potymer Membrane Processing (IPMF)
MS: Bruce McCandiess optical telescope. 4, Protein Crystal Growth (PCG)
MS: Steven A. Hawley Attached PLB Payloads: 5. Radiation Monitoring Experiment (RME)
MS: Kathryn D. Sulkvan 1. IMAX Cargo Bay Camera ({CBC) 6. Investigation of Arc and lon Behavior in Microgravity
Mission Duration: 121 hrs 16 mins 6 secs 2. Ascent Particle Monitor (APM) (Student Experiment 8216}
GAS (Getaway Special): None Payloed Mission Kits:

1. Remote Manipulator System (RMS)
. Galley
3. HSTEVATools




Summary of Shuttle Payloads and Experiments

Mission Duration: 98 hes 10 mins 3 secs

MS: Tha

mas [, Akers

2. Inteisat Solar Aray Coupon (ISAC) Anaehed to
RMS am

GAS (Getal N
( msw'chl) lone

1.

Flight Launch Date Landing Date Crew Payloads and Experiments
STS41 0ct6,1990  Oct10,1990 Cdr: Richard N. Richards Deployable Pygad 3. Voice Command System (VCS)
Discavery  KSC DFRF Pit:  Roben D. Cabana 1. UlyssasNUS/PAM-S 4 Sysiems Expetiment (PSE)
MS: Bruce E. Melnick Athchod PLB Payloads: 5. Radnamn Monmor Experment (AME- IID
MS.  Wiiam M. Shepberd Shuttie Solar Backscatler Ul 6. igation inta Potymer Membrane F ing (IPMP)
7T

Aur Farce Maui Optical Site (AMOS)
Mission Kits:
Remons Manipulator Syslsm (RMS)

2
3 Radmsmope Generator (TRG) Cooling System

Mission Duration: 215 trs § mins 7 secs

1. Chmmosoma and Plant Cell Division in §j (CHHOMEX)
2.
-3 Novis 1990 Nav 201990 Cdr Hchard O Covey Deployabia Payloads:
Atlantis KSC KSC Pit:  Frank L. Culbertson Data not available, DOD Classified Mission.
MS: Robert C. Springer Attached PLB Payloads:
MS: Carl ). Meade Data not avalla.ble DOD Classified Mission.
W MS: Charles D. Gemar GAS( Spocaal)
S §35 Dscz 1990 Dec 11,1990 Cdr: Vance Brand Deploylble lg:ada None
Cotumbia KSC DFRF Guy S, Gardner Amdled PLB
MS: John M. Loun; . Astro-1 - Three ultraviolet telescopes attached 1o an
MS: A, Hoffman Instru-nsm FanﬂngSystem (IPS)
MS: Robert A R_Parker UV Phe (WUPPE)
PS: ‘Ronald A. Parise b UV imaging Telescope

PS: Samuel T. Durance

Crew Compartment Pl[%d
Dala not available. Classlﬁsd Mission.
Special Payload Miss

Data nol available, DOD Classiﬁed Mission.

um
¢. Hopkins UV Telescopa (HUT)
2 BBXF(T Broad Band X-ray Telescope. Attached fo

Mission Duration: 143 hrs 22 mins 45 secs

STS-37 ~ Apr5, 1991  Apri1, 1991 Cdr Steven R. Nagel
Atlantis KSC EAFB Pit.  Kenneth 0. Camevon
MS: Linda M. Godwin
MS: Jerome Apt
MS: Jerry L Ross

1

GAS (Getaway Special): None

Crew

Payloads:
Shuttie Amateur Radia Expenment {SAREX)

2. Air Force Maui Opncal Sile (AMOS)
L sion Kits:

Spacial Payload Mis
1.
2. Aerodynamic Coefficiant identification Package (ACIP)

Deplo able
1 Gamma Ray Observawry GRO), an unmanned

astronomical observatory dasigned to image objacts
Mt:; hlgh anergy (gamma ray) wavelengths.

. Cvew and Equ:pmeni Transla’oon Asds {CETA) -
ed to evaluate

pu-wrd—*

GAS (G-hway Special): None

Payloads:
. Protem Crystal Growth PCGHI
. Air Force Maui Optical Site (AMOS)
. Radiation Monitorng Egp«\em {RME)-lI
3 Shume Amateur Radio penment (SAREXHI

for ‘A crewmember translation N
2. Ascent Particle Monitor (APM) - designed 1o assess the
particulate contamination in the Orbiter PLB during ascent.

echnoiogy
6. Assommes Matenals D;(smrsnn Apparatus (BIMDA}
Special Payload

1

Remote Mampualof System (RMS) SN 301
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Summary of Shuttle Payloads and Experiments

g. 1 Renal/Endocnine System
Gas Bridge A bly (GBA)- 12 GAS
mounted on a truss structyre in the PLB.
GAS (Getaway Special):
12 Experiments on GBA
1. Solid State Microaccelerometer Experiment

Flight Launch Date  Landing Date Crew Payloads and Experiments
ST$-39  Apr28,1991 May6,1991  Cdr: Michael L Coats Deployable Payloads: 3. Multi-Purpose Experiment Container (MPEC) - An
Discovery KSC EAFB Pit:  Blaine L Hammond, Jry 1. Shuttle Payload Autonomous Satelite (SPAS)-Il/ additional USAF experiment mounted on STP-1
MS: Guion S. Bluford Infrared Background Signature Survey (IBSS) - GAS (Getaway Special): None
MS: Gregory J. Harbaugh SPAS-IVIBSS was designed to obsarve rocket Crew Compartment Payloads:
MS: Richard J. Hieb plume firings at infrared wavelengths. 1. Cioud Logic to Optimize Use of Defense Systems
MS: Donaid R. McMonagle | Attached PLB Payloads: (CLOUDS)-1A
MS: Charles L. Veach 1. Air Force Program (AFP)-675 - The objective of 2. Radiation Monitoring Equipment (RME}-I
Migsion Duration: 198 hrs 23 mins 17 secs AFP-675 was 1o observe nsar-Earth space and Special Payload Misslon Kits:
celestial objects at infrared & ultravioket wavelengths. 1. Remote Mankulator System (RMS) SN 301
2. Space Test Payload (STP)-1 - Five USAF
experiments mounted on a Hitchhiker-M cartier.
STS4G  JunS, 1991 Jun 14,1891  Cdr Bryan O. O'Connor Deployable Payloads: None 2. Expenmert in Crystal Growth
Columbia KSC DFRF P Sidney M, Gutiemez | Attached PLB Payloads: Spacelab Life Sciences (SLSy1 | 3. Orbital Ball Bearing Experiment
MS: James P. Bagian a Spacelab Long Module 4, In-Space Commercial Processing
MS: Tamara E. Jemigan b. Tunnel 5. Foamed Ultralight Metals
MS: M. Rhea Seddon ¢, Tunnel Extension 8. Chemical Precipitate Formation
PS: DrewF. Gaffney d. Tunnel Adapter 7. Microgravity Experiments
PS: Milie Hughes-Futtord Expenments 8. Flower and vegetable seeds exposure to Space
Mission Duration: 218 hrs 15 mins 14 secs a. 6 Body Systems 9. Semiconductor Crystal Growth Experiment
b. 6 Cardiovascular/Cardiopuimonary 10. Active Sokdering Experiments
¢. 3 Blood System 11. Orbiter Stabiity Experiment
d. 6Musculoskeletal 12. Effects of cosmic Ray Radiation on Floppy Disks and
2. 3 Neurovestibular Plant Seeds Exposute to Microgravity
f. 1 Immune System Crew Compartment Payloads:

1. Physiological Monitaring System (PMS)

2. Urine Manitoring System {UMS)

3. Animal Enclosure Modules {AEM)

4. Middeck Zero-Gravity Experiment (MODE)
Special Payload Mission Kits:

1. Airock Transfer Tunnel




Summary of Shuttle Payloads and Experiments

Mission Duration: 166 hrs 52 mins 27 secs

1. Gas Bridge Assembly (GBA)
Crew Compartment Payloads:
1. Tema Scout

2. Military Man in Space (M88-1)

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS43  Aug2, 1991 Aug 11,1991 Cdr JobnE. Biaha Deployable Payloads: GAS (Getaway Special):
Atantis KSC KSC PR:  Michael A Baker 1. TDRS-EAUS: Tracking and Data Relay Satefite/ 1. Tank Prassure Conlm! Experim (TPCE}
MS: James C. Adamson Inertial Upper Stage. One of lour identical Crew
MS: G. David Low communications satellites providing support for STS 1. Air Force Maui Outlw Sns (AMOS
MS:  Shannon E. Lucid and other customers. 2, Aumfal Phamgmhy Experiment (APE)
Mission Duration: 213 hes 22 mins 27 secs Muched PLB Payloads: a 1 Technology A
. Space Station Heatpipe Advancad Radiator Element Materiais Dispersion Apparatus (BIMDA)
(SHARE-II) 4, I into Polymer P ing {(PMP}
2. Shutile Solar Backscatter Utraviolet (SSBUV) 5. Protein Crystal Growth (PCG)
3. ‘Optical Communications Through the Window 6. Space Acceleration Measurement System (SAMS)
0CTW) 7. Solid Surface Combustion System (SSCS)
Experiments 8. Uttraviolet Plume Instrument
. GasBridgeAssambly(GBA)  [Special Paylond MissionKits: None |
57548 Ssp 12,7991 Sep 18,1991 Car. John O, Creighton Deployablo Payloads: 3. Radiation Monitoring Experiment (RME)
Discovery EAFB Pl Kennet S. Reightler | 1. Upper Atmosphere Research Satellite (UARS) 4. Investigations inta Polymer Membrane Processing {IPMP)
MS: Mark F. Brown Attached PLB Payloads: 5. Protein Crystal Growth (PCG)
MS: James F. Buchli Experiments 6. Middeck 0-Gravity Dynamics Experiment (MODE)
MS: Charles D Gemar 1. Gas Bridge Assembly (GBA) 7. Shuttle Activation Monitor (SAM)
Mission Duraion: 128 hrs 27 mins 51 sacs Crew Compartment P; 8. Physiological and Anatomical Rodent Experiment (PARE)
1, Ascent Particle Monitor (APM) GAS (Getaway Special): None
2. Cosmic Radation Effects and Activation Monitor Special Payload Mission Kits: None
(CREAM) _
ST5-44° Nov 14,1997 Dec1,1991 Cdr. Fredenck D. Gregory | Deployable Payloads: 3. A Force Maui Optical Site (AMOS}
Affantis KSC EAFB Pit.  Terence T Henricks | 1. Delense Support Programinertial Upper Stage 4. Cosmic Radiation Effects and Activation Monilor
MS: F. Story Musgrave satellite (DSPAUS) {CREAM)
MS:  Mario Runco. Jr. Attached PLB Payloads: 5. Shuttie Activation Monitor (SAM)
MS: James S. Voss 1. intenm Operational Contamination Monitor (KOCM) 6. Radiation Monitoring Experiment (AME-lIl)
PS: Thomas J. Hennen Experiments 7. Visual Function Monitor (VFT-1)

Ultraviclet Plume Instrument (UVPI)
GAS (Getaway Spacial): None
Special Payload Misslon Kits: None
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Summary of Shuttle Payloads and Experiments

shuttle acoelerabion 1o support other microgravity
expenments

8. Critica Point Facility - Measure material properties at the
critical point

9. Gravitationat Plant Physiology Fadility - Biological
Investigation of plants during spaceflight

10. Biorack - Biological investigation of various Hife forms
during spaceflight

11. Space Physiology Experiments - Investigate human

sickness

spaoeadaptanonammon

12. jons - Study space
mononswkness

13. Biostack - Investigate space radiation effects on
biological materials

14. Mental and F Evaluation - Test

human performance of computer tasks in 2ef0-G
15. Radiation Monitoring Container/Dosimeter - Measure
effect of space radiation on biological materiat

Flight  LaunchDate Landing Date Crew Payloads and Experiments
STS42  Jan22,1992 Jan30,1962 Cor. Ronald J. Grabe Depioyable Payloads: None GAS(M\vlySpecH)BMwmmdﬂm
Discovery ~ KSC EAFB Pt Steven S. Oswald Al‘hchodPLBPnM (-086 - Effects of microgravity on cysts haiched in space;
MS: Norman E, Thagard L Long Module thermal conductivity and bubble velocity of air in water
MS:  William F. Readdy Objective: &xMSMalenalsSamandﬂ.ﬂeSmm 2. G-140- convection in a floating zone
MS: David C. Himers expariments in microgravity. 3. G-143 - Glass bubbles in glass melts
PS: Roberta L. Bondar 1 FhldExpemnlSyslem-Crystalgrowmwﬂlidbehﬂvb“. (-329 - Solidification of phenomena in metal alloys
PS: UK D. Merbod 2. Vapor Crystal Growth System - Reflight from Spacelab3  |5. G-336 - Measurement of diffuse zodiacal and galactic
Mission Duration: 193 hrs 15 mins 43 sec 3. Mefcury lodide Crystal Growth - Refiight from Spacelab 3 emissions at B, A, and V standard
4. Protein Crystal Growth - Refight from STS 26,26, 32,37 {6, G-337-F i of
(Middeck) under microgravity
5. Organic Crystal Growth Facility - Crystal growth 7. G-457 - Gas-Hiquid separation under microgravity
6. Cryostal- Crystal growth 8. G-609, G-610 - Uttraviolet cbservations of deep space
7. Space Acceleration Monitoring System - Measure on-orbit [9. G614 - Mation of debris under microgravity conditions:

low metting point materials processing
10, Middeck 0-Gravity Dynamics Experiment (MODE)
11. GAS balast paytoad no. 1(GPB #1)
12, GAS ballast payload no. 2 (GPB #2)
Cnu Compartment Payioad:

. Gelation of Sols: Applied Microgravity Research
{GOSAMR) - Objective: Investigate processing of gelied
sols in microgravity

2. Student Experiment SE 33-2 - Objective: Study zero
gravity capillary rise of liquid through granular porous
media

3. Student Expeniment SE 81-9 - Objective: Study
convection in zero gravity

4. Investigation into Polymer Membrane Processing (IPMP)
Objective: Manufacture polymers in space

5. Radiation Monitoring Experimant (RME-IIf) - Objective:
Measure radiation environment on-orbit

Spacial Payload Mission Kits: None
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Summary of Shuttle Payloads and Experiments

Flight Launch Date Landing Date Crew Payloads and E:

STS45" Mar24,1992 Apr2, 1992 Car Charies F. Bokden Deployable Payloads: None Uhravwbt Astronomy:

Atlantis KSC KSC Pit:  Brian K. Dufty Attached PLB Payloads: . Far Uttraviolet Space Telescope (FAUST) -
MS: Kathryn D. Sultivan ATLAS-1 (2 Spacslab Pallet and Igioo) - Objective: Study Previously flown on Spaceiab 1
MS: David C. Leastma the ion of the middie and its 2. Shutile Solar Backscatter Uttraviolet/A (SSBUVIA) -
MS: C. Michael Foale variations over an 11 year solar cycle. This is the first of Objective: To provide more accurate and reliable
PS: Dirk D. Frimout 10 planned ATLAS missions over the next 11 years. readings of global ozone to aid in the calibration of
PS:  Bryon K. Lichienburg Armosphere Physics: backscatter uftraviolet instruments being flown on

Mission Duration: 214 hrs 10 ming 24 secs

. Atmosphere Trace Molocule Spectroscopy (ATMOS) -

Previously fiown on Spacelah 1, Reflight from Spacelab 3

2. Milimeter Wave Atmospharic Sounder {MAS) - First fight

3. Atmaspheric Lyman Alpha Emissions {ALAE} - Previously
fiown on Spacelab

4. Grills Spectrometer (GRILLE) - Previousty flown on
Spacelap 1

5. Imaging Spectrometric Observatory {ISO) - Previousty
flown on Spacelab t

Solar Science:

1. Active Cavity Radiometer lrradiance Monitor (ACRIM) -
ACRIM 1 flown on the solar maximum satefiile

2. Measurement of the Solar Gonstant (SOLCON) -
Previously flown on Spacelab 1

3. Solar Spectrum Measurement from 180 1o 3200
Nanometers (SOLSPEC) - Previously flown on Spacelab 1

4. Solar Uttraviolet Spectral Irradiance Monitor {SUSIM) -
Previously flown on Spacelab 2 and on the Upper
Atmosphere Research Satellite (UARS})

Space Plasma Phi

1. Atmospheric Emnsaons Photometric Imaging (AEPI) -
Premus!y flown on Spacelab 1

2. Space Experi with Particle Accek (SEPAC) -
Previousty fiown on Spacelab 1

3 Energetic Neutral Atom Pracipilation

free-flying satelites

GAS (Getaway Special):

1. Getaway Special 229 (GAS-229) - Objective: To mett
and regrow gallium arsenide crystals with convective
effects absent

Crew Conmunt Payload:

igation into Palyrer Memb Pi 9 (IPMP)-

Ob;ecuve 7o flash evaporate mixed solvent systems in
the absencs of convection to control the porosity of the
polymer mermbrane in microgravity

2. Space Tissue Loss-01 (STL-01} - Objective: To monitor
the activities of tissue samples at the cellular level under
the influence of microgravity

3. Radiation Monitoring Equipment-1Il (RME-I1) - Objective:
To measure ionizing radiation over repaated time intervals
and digitally store the resulting data

4. Visual Function Tester-2 (VFT-2) - Objective: To measure
basic vision performance parameters in an orbital space
fiight environment

S, Cloud Logic to Optimize Use of Delense System -
Objective: To obtain photographic sequences of cloud
fields of interest as targets of opportus

6. Shuttie Amateur Radio Experiment (SAREX I[} - Objective:
Tod voice, 50 television (SSTV), and
pocket radio. All transmitted on 2 meter capabilities and
fast scan television (FSTV) on 70 cm capability
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Summary of Shuttle Payloads and Experiments

Mission Duration: 331 hrs 30 mins 04 secs

Flight Launch Date  Landing Date Crew Payloads and Experiments

STS48  May2.1992  May 16,1992 Cdr. Daniel C. Brandenstein) Deployable Payloads: Crew Compartment Payloads:

Endeavour  KSC EAFB P Kevin P. Chilton 1. intelsat VI F3 (Intemational Telecommunications 1. Commercial protein crystal growth (CPGC)
MS: Richard J. Hieb Satellite)/perigee kick motor (PKM) 2. Air Force Maui Optical Site Calibration (AMOS)
MS: Bruce E. Melnick 3. Ultraviolet Plume Instrument (UVPI)
MS: Pilerre J. Thout Attached PLB Payloads:
MS: Kathryn C. Thomion | 1. Assembly of station by EVA methods Special Payload Mission Kits: None
MS: Thomas D. Akers !

Mission Duration: 213 hrs 17 mins 38 secs GAS {Gsf ial): None

STS50  Junds, 1982  Jul9, 1982 Cor. FichardN. Richards | Deployable Payloads: None GAS (Getaway Special): None

Columbla KSC K5C Pit:  Keneth D. Bowersox | Attached PLB Payloads: Crew it Payloads:
MS: Bonnie J. Dunbar 1. US. Microgravity Laboratory (USML- 1) 1. Zeolite Crystal Growth
MS: Carl J. Meade A gation into Polymer 2. Generic Bioprocessing Apparalus with 1
MS: Blen S. Baker . Shuttie Amateur Radto Experiment-ll (SAREX-II) Refrigeratorfincubator Module (RAM)
PS:  Lawrence J. DelLucas . Astroculture (ASC)

. Orhital Acceteration Research Experiment (OARE)
. Zeolite Crystal Growth (ZCG)
. Astroculture

8, Generic Bioprocessing Apparatus (GBA)

9. _Protein Crystal Growth (PCG) Block 1

2.
3.
4. Ulraviolet Plume instrument (UVP()
5,
6.
7

STS46 31,1992 Aug8, 1992
Atlantis KSC KSC

Mission Duration: 191 hrs 16 mins 07 secs

< Loren J. Shnver

Andrew M. Allen
Jeffrey A, Hoffman
Franklin R. Chang-DiaZ]
Claude Nicollier
Martha S. lvins

Franco Malerba

3
4. Protein Crystal Growth (PCG) Block 1 with 3 AMs
5. Investigation into Potymes Membrane Processing (IPMP)
6. Shuttle Amateur Radio Experiment-ll [SAREX-II}
7. Ultraviolet Plume Instrument (UVPY)

| 0ad Mission Kits: None

Deployable Payloads:

1. EURECA

Attached PLB Payloads

1. Tethered Satellite System (TSS-1)

2. Evaluation of Oxygen interation with Materials-l{l/Thermal

Energy Management Processes 2A-3 (EOIM-Il/Temp 2A}

3. IMAX Cargo Bay Camera (ICBC)

4, Consortium for Material Development in Space Complex
Autonomous Payload-ll (CONCAP-11)

. CONCAP-IIl

. Limited Duration Space Environment Candidate Materials
Exposure (LDCE)

ow;

GAS (Getaway Special): None

Q!w Com) t Payloads:
Gas Autonomous Payload Controller (GAPC) for Use in
ICBC Operations

2. Pituitary Growth Hormone Cell Function (PHCF)

3. Air Force Maui Optical Site Calibration (AMOS)
{Passive Requirements Only)

4. Ultraviolet Plume Instrument (UVP1)

Special Payload Mission Kits: None
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Summary of Shuttle Payloads and Experiments

Fiight  Launch Date Landing Date Crew Payloads and Experiments
ST547 Sep12,1982 Sep20,1982 Cdr. Roberl L. Gibson Deployable Payloads: None Crew Compartment P :
Endeavour  KSC KSC Pit:  Curtis L. Brown 1. Israeli Space Agency Investigation about Homets
MS: Mark C. Lee Attached PLB Payloads: {ISAIAH}
MS: N. Jan Davig 1. Japanese Spacsiab (Spacelab-J) Long Module Gas 2. Shutke Amateur Radio Experiment (SAREX)
MS: Mae C. Jemison Brigge Assembly (GBA) with 12 Gas Canisters 3. Solid Surtace Combustian Experiment (SSCE)
MS: Jerome Apt 4. Ultraviolet Plume Instrument (UVPI) -
PS:  Mamoru Mohri GAS (Getaway Special): None Payload of Opportunity
Mission Duration: 190 hrs 30 mins 23 secs 1af Payload Mission Kits: None
STS-52  Oct22,1992  Nov1, 1992 Cdr. James D, Wetherbee | Deployabie Payloads: None 4 Orbiter Glow-2
Columbia KSC KSC Pit:  Michael A Baker 1. Laser Geoaynamm Satellite (LAGEOS) 5 G ial Materials Di ion App:
MS: William M. Sheperd | Attached PLE Payloads ion Technology Associ peri
MS: TamaraE. Jemigan | 1. United Stated Microgravity Paylcad (USMP-1) {CMIX)
MS: Charles L. Veach GAS (Getaway Special): None 6. Crystal by Vapor Transport Expediment (CVTE)
Mission Duration; 236 hra 56 mins 13 secs OreuConmnemP'yload: 7. Heat Pipe Performance (HPP)
. Queens University Experiment in Liquid Metal ({CMIX)
Diffusion (QUELD) 8. Commercial Protein Crystal Growth (CPCG)
2. Phase Partition in Liquid (PARLIQ) 9. Shutte Plume impingement Experimant (SPIE)
3. Sun Photo Spectrometer Earth Atmosphere 10, Physiological System Experiment (PSE)
[ 3. Sun Photo Spectrometer Earth Atmosphere
Measurement-2 (SPEAM) Special Payloed Mission Kits: None
[STS B3 JuaT 952 Aug8, 1992  Cdr LorenJ. Shriver Deployable Payloads: GAS (Getaway Special): None
Discovery KSC EAFB Pit:  Andrew M. Allen
MS: Jelfrey A, Hotfman Attached PLB Payloads Crew Compartment Payloads:
MS: Frankiin . Chang-Diaz]
MS: Claude Niootiier Special Payload Mission Kits: None
Mission Duration: 175 hrs 19 mins 47 sacs
B-50
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The Planets

O
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Mercury Venus Earth Mars Jupiter Saturn Uranus | Neptune Pluto
Mean Distance from Sun
Millions of Kilometers 57.9 108.2 149.6 2279 778.3 1,429 2,875 4,504 5,900
Millions of Miles 36 67.2 93 141.6 483.6 888.2 1,786 2,799 3,666
Period of Revolution (n Earth ime) | 87.97 days | 224.7 days |365.26 days |686.98 days | 11.86 years | 29.46 years | 84.07 years | 164.82 years| 248.6 years
Perod of Rotation (in Earth time) .85 days 1243.01 days, |23 hrs 24 brs 9Frs 10 hrs 17 hrs 16 hrs 6.39 days,
Retrograde |56 mins 37 mins 56 mins { 40 mins 14 mins 6 mins Retrograde
Tnclination of Axis (Degrees) 0.0 1773 235 252 3.08 126.7 979 29.6 122
Tnclination of Orbit to Echptic (Deg) 7.0 3.39 0.0 1.85 1.31 248 0.77 1.77 1715
Eccentnicity (Degrees) 0.206 0.007 0.017 0.083 0.048 10.056 0.046 0.010 0.248
Equatorial Diameter T
Kilometers 4878 12,104 12,755 6,790 142,796 120,660 51,118 49,528 2,300 Appx.
Miles 3,031 7,521 7.926 4,219 88,729 74,975 31,763 30,775 1,429 Appx.
Atmosphere Essentially  [Carbon Nitrogen. Carbon Hydrogen, | Hydrogen, | Hydrogen, | Hydrogen, Methane
None Dioxide Oxygen Dioxide Helium Helium Helium Helium
Satellites None None 1 2 16 18 15 [ 1
Rings None None None None 1 Thousands | 11 5 Probably
None
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The Solar System

Our automated spacecraft have traveled o the Moon and o alf the planets beyond our world
except Pluto; thay have obsarved moons as large as small planets, flown by comets, and sampled
the solar environment. The knowledge gained from our joumneys through the solar system has
redefined traditional Earth sciences like genlogy and meteorology and spawned an entirely new
discipline called comparative planetology. By siudying the geology of planets, moons, astercids,
and comets, and comparing differences and similarities, we are lsaming more about the arigin
and history of these bodies and the solar system as a whole. We are also gaining insight into
Earth's complex weather systems. By sesing how weather is shaped on other workis and by
investigating the Sun's activity and fts influence through the solar system, we can better
understand dlimatic conditions and processes on Earth.

The Sun

Many spacecraft have explored the Sun's environment, but none have Qatten any closet to its
surface than approximatedy two-thirds of the distance from Earth ta the Sun. Pioneers 5-11, the
Pioneer Venus Orbiter, Voyagers 1 and 2, and other spacacraft have al gampied the solar

. The Ulysses ! Oct 8, 1990, is & joint solar missian of NASA and
the European Space Agency. After using Jupiter's gravity to change its trajectory, Ulysses will fiy
over the Sun's polar regions during 1994 and 1995 and wil perform a wide range of studies usirg
nine onboard saientific instuments.

The Sun dwarls the other bodies in the solar systam, reprasenting approximalety 99.86 percant of
all the mass in the solar sysiem. All of the planets, moons, asteroids, comets, dust, and gas add
up 1o only about 0.14 percent. This 0.14 percent represents the material left over from the Sun's
formation. One hundred and nina Earths would be required to fit across the Sun's disk, and its
interior could hold over 1.3 million Earths,

As a star. the Sun generates ensrgy by tha procass of fusion. The temperature at the Sun's core
& 15 million degrees Calsiug (27 million degrees Fahrenheit), and the pressure there is 340 billian
times Earth's air pressure at sea level. The Sun's surfaca temperature of 5,500 degrees Celsius
{10,000 degraes Fahrenheit) seems almost chilly compared to its core temparature. Al the solar
core, hydrogen can fuse inta helium, producing energy, The Sun produces a strong magnetic
fiekd and siraams of charged particies, extending far bayond the planets.

The Sun appears to have been active for 4.6 billion years and has enough fuel for another 5 billion
yoars or so. Al the end of its life, the Sun will start to fuse helium inta heavier elements and begin
to swell up, ultimately growing so large that it wil swallow Earth, After a biion years as a ‘red
giant,” it wil suddenly collapse into a “white dwarf* - the final end product of a star fike ours, It
may take a trilfion years o cool off compledely.

Mercury

Obtaining the first close-up views of Mercury was the primary objective of the Mariner 10
spacecraft, launched Nov 3, 1973. Atter a joumey of nearly 5 months, inciuding a fiyby of Venus,
the spacecraft passed within 703 km (437 mi) of the solar system's innermost planet on Mar 29,
1974, Unti Mariner 10, Kttle was known about Mercury. Even the best telescopic views from Earth
showed Mercury as an indistinct object lacking any surface detail. The planet is so dose to the
Sun that itis usually lost in solar glare. When the planet is visible on Earth's horizon just after
sunset or betore dawn, it is obscured by the haze and dust in our atmosphere, Only radar
telescopes gave any hit of Mercury's surface conditions prior to the voyage of Mariner 10.

Marimer 10 photographs revealed an ancient, heavily cratered surtace, closely resembling our
Moon. The pictures also shawed high ciffs crisscrossing the planet., apparently created when
Mercury's interior cooled and shrank, buciding the planet's crust. The cliffs are as high as 3 km (2
mi) and as long as 500 km (310 mi).

Instruments on Mariner 10 discoverad that Mercury has a weak magnetic fleld and a trage of
atmosphere -- a trllionth the density of Earth's atrasphere and composed chiefly of argon, neon,
and helium. When the planat's orbit takes it closest to the Sun, surface temperatures range from
467 degrees Celsius (872 degrees Fahrenheit) on Mercury's sunlit side to 183 degraes Celsius (-
298 degrees Fahrenheit) on the dark side. This range in surface temperature is the largest for a
single body in the solar system. Mercury iterally bakes and freezes at the same time.

Days and nights are long on Mercury. The combination of a siow ratation relative to the stars (58
Earth days) and a rapid revolution around the Sun {88 Earth days) means that one Mercury solar
day takes 176 Earth days or two Mercury years, the time it takes Mercury to compiele two orbits
around the Sun.
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The Solar System

Mercury appears to have a crust of light silicate rock like that of Earth. Scientists believe Mercury
has a heavy iron-rich core making up slightly less than half of its votume. That would make
Mercury's core larger, proportionally, than the Moon's core or those of any of the planets.

After the initial Mercury encounter, Mariner 10 made two additional flybys — on Sep 21, 1974, and
Mar 16, 1975 -- before control gas used to orient the spacecraft was exhausted and the mission
was concluded. Each fiyby took place at the same local Mercury ime when the identical half of
the planet was fluminated; as a result, we still have not seen one-haff of the planet's surface.

Venus

Veiled by dense cloud cover, Venus - our nearest planetary neighbor - was the first planet to be
explored. The Mariner 2 spacecralt, launched Aug 27, 1962, was the first of more than a dozen
successful American and Soviet missions 1o study the mysterious planet. On December 14, 1962,
Mariner 2 passed within 34,839 kilometers (21,648 miles) of Venus and became the first
spacecraft to scan another planet; onboard instruments measured Venus for 42 minutes. Mariner
&, launched in June 1967, flew much closer to the planet. Passing within 4,094 kilometers (2,544
miles) of Venus on the second American fiyby, Mariner 5's instruments measured the planet's
magnetic field, ionasphere, radiation bets, and temperatures. On its way to Mercury, Mariner 10
flew by Venus and transmitted ultraviolet pictures to Earth showing cloud circulation patterns in
the Venusian atmosphere.

On Dec 4, 1978, the Proneer Venus Orbiter becarne the first spacecraft to orbit the planet. Five
days later, the five separate components making up a second spacecralt, the Pioneer Venus
Multiprobe, entered the Venusian atmosphere at ditferent locations above the planet. The four
small probes and the main body radioed atmospheric data back to Earth during their descent
toward the surface. Although designed to examine the atmasphere, one of the probes survived its
impact with the surface and continued to transmit data for another hour,

Venus resembies Earth in size, physical composition, and density more closely than any other
known planet. However, significant differences have been discovered. For example, Venus'
rotation {(west to east) is retrograde (backward) compared to the east-to-west spin of Earth and
most of the other planets.

Approximately 96.5 parcent of Venus' atmosphere (95 times as dense as Earth's) is carbon
dioxide. The principal constituent of Earth's atmosphere is nitrogen. Venus' atmosphere acts ke a
greenhouse, permitting solar radiation to reach the surface but trapping the heat that would
ordinarily ba radiated back into space. As & result, the planet's average surface lemperature s 482
degrees Celsius (900 degrees Fahrenheit), hot enough to mett lead.

A radio altimeter on the Pioneer Venus Orbiter provided the first means of seeing through the
planet's dense cloud cover and determining surface features over aimost the entire planet, NASA's
Magellan spacecraft, launched on May 5, 1969, has orbited Venus since August 10, 1990. The
spacecraft uses radar-mapping I 1o provide ultrahigh. images of the surface,

Magellan has revealed a landscape dominated by volcanic features, faults, and impact craters.
Mhareasdmesurfaceshowevidenceolmmtipbpemdsoﬂavaﬂoodingvhmﬁws lying on top
of previous ones. An elevated region named Ishtar Terra s a lava-filed basin as large a5 the
United States. At one end of this plateau sits Maxwell Montes, a mountain the size of Mount
Everest. Scaring the mountain's flank is a 100-km (62-mi) wide, 2.5-km (1.5 mi) deep impact
crater named Cleopatra, (Almost all features on Venus are named for women. Maxweil Montes,
Alpha Regio, and Beta Regio are the exceptions.) Craters survive on Venus for perhaps 400
mikion years because there is no water and very litie wind erosion.

Extensive fault-ine networks cover the planet, probably the resutt of the same crustal flexing that
produces plate tectonics on Earth. But on Venus the surface temperature is sufficient to weaken
the rock, which cracks just about every . P ing the ion of major plates and large
earthquake faults like the San Andreas Fault in California.

Venus’ predominant weather pattem is a high-aftitude, high-speed circulation of clouds that contain
sulturic acid. At speeds reaching as high as 360 km (225 mi) per hour, the ciouds circle the pranet
in only 4 Earth days. The circulation is in the same direction -- west 1o east - as Venus' siow
rotation of 243 Earth days, whereas Earth's winds blow in both directions - west to east and east
to west - in six ing bands. Venus' here serves as a simpiified laboratory for the
study of our weather.




The Solar System

Earth

As viewed from space. Earth's distinguishing characleristics are its biue waters, brown and grean
land masses, and white clouds. Weatsenvebpedbyanooeanofairmistiugonaperwﬂ
nitrogen, 21 percent oxygen, and 1 percent other constituents. The only planat in the solar
systorm

kmwn|oharborlife,Emmm&malmaveragedsanceof150mlllimkm(93milionml).
Eannsmmmmm&nmmﬂmh@wmmwawm‘mha&ma
few hundred kilometers largar than that of Venus.

Qur planet's rapid spin and molten nickel-iron core give rise 10 an extensive magnetic field, which,
along with the atmasphere, shiekds us from nearly all of the harmfut radiation coming from the Sun
and other stars. Earth's atmasphere protects us from meteors as wall, most of which bum up
before they can strike the surface. Active geological processes have left no evidence of the
peiting Earth almost certainly received soon after it formed - about 4.6 billion years ago.

From our joumeys inlo space, we have laamed much about cur home planet. The first American
satelite - Explorer 1 - launched Jan 31, 1958, discovered an intenise radkation zone, calied the
Van Allen radiation belts, surounding Earth. Other research satelites revealed that our planet's
magnetic field is distorted into a tear-drop shape by the solar wind. We've leamed that the
magnetic fiedd does not fade off into space but has definite boundaries. And we now know that
our wispy upper atmasphera, ance believed calm and uneventiul, seathes with activity - sweiiing
by day and coniracting by night. Affeciad by changes in solar activity, the upper atmosphere
contribues to weather and climate on Earth.

Besides aflecting Earth's weather, solar activity gives rise 1o a dramatic visual phenomenon in our
atmosphara, mmwmmmmmmmnwmemsmmsc
field, they collide with air molecules above our planet's magnetic poles. These air molecules then
begin to glow and are known as the auroras of the nosthern and southem lights.

Satefites about 35,789 km (22,238 mi) out in space play a major role in daily local weather

forecasting. These waichtul slectronic eyes warn us of dangerous storms. Continuous global

monitoring provides a vast amount of useful data and g, 1o a better kng of
¥ et

From their unique vaniage points, satellites can survey Earth's oceans, land use and resources,
and monitor the planer's heatth. These eyes in space have saved countless lives, provided
tremendous conveniences, and shawn us that we may ba altering our planst in dangerous ways.

The Moon

The Moon is Earth's singhe natural satelite, The first human fuotstaps on an alian workd were
made by American astronauts on the dusty surface of our airless, lifeless companion. In

p ion for the Apalio expediti NASA 1 the Ranger, Surveyor, and
Lunar Orbiler spacecraft to study the Moon betwaen 1964 and 1968,

NASA's Apoio program left a large legacy of lunar matenials and data. Six 2-astronaut crews
landed on and explored the lunar surface between 1969 and 1972, carrying back a coliection of
rocks and soit weighing a fotaf of 382 km (842 Ib) and consisting of more than 2,000 separate
samples. From this material and other studies, scientists have constructed a history of the Moon
that includes its infancy.

Rocks collected from the lunar highlands date to about 4.0-4.3 bilkion years oid. The first few
miflion years of the Moon's existence were so violent that fow traces of this period remain. Asa
moten outer layer gradualty cooled and solidified into different kinds of rock, the Moon was
bombarded by huge asteroxis and smaller objects. Some of the asteroids were as large as Rhode
Island or Delaware, and their cofisions with the Moon created basins hundreds of kilometers
across.

This T tapered off approximatety 4 billion years aga, leaving the lunar
highlands covered with huge, averlapping craters and a desp layer of shattered and broken rock.
Heat produced by the decay of radioactive elements began to melt the interior at depths of about
200 km (125 mi) betow the surface. For the next 700 million years, lava rose from inside the Moon
and gradually spread out over the surface, floading the large impact basins to form the dark areas
that Galikeo Galilei, an astronomer of the Italian Renaissance, called maria, meaning seas. As far
as we can tell, there has been no significant volcanic activity on the Moon for more than 3 billion
years. Sinca then, the lunar surface has been alterad only by micrometeoritas, atomic particlas
from the Sun and stars, rare impacts of large matearites, and spacacratt and astronauts.
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The origin of the Moon is stil a mystery. Four theories attempt an explanation: The Moon formed
near Earth as a separale body; it was tom from Earth; it formed somewhers else and was
mp!uredbyouvplane(‘sgravi\y,orﬂwasmerasultofawlisionbecween&nhandanamoid
about the size of Mars. ‘The last theory has some good support but is far from certain.

Mars

Mars has fong been considered the solar system's prime lor ing i
We. Astronomers studying the red planet through telescopes saw what appeared to be straight
lines criss-crossing its surface. These obsatvations, later determined to be optical illusions, led to
the popular nofion that inteftigent beings had constructed a system of imigation canals. Another
reason for scientists to expect life on Mars was the apparent seasonal color changes on the
planet's surface. This phenomenon led to speculation that conditions might support vegetation
during the warmer months and cause plant life to become dormant during cokler pefiods.

Six American missions fo Mars have been caried out. Four Mariner spacecratt, three flying by
hplmﬁmdomplaeadinbmaﬁmmbﬁ,wwwedmemewwwmmmng
Orbiters and Landers arrived. Mariner 4, launched in late 1964, flew past Mars on Jul 14, 1965,
within 9,846 km (6,118 mi) of the surface. Transmitting to Earth 22 close-up pictures of the
planet, the spacacralt found many craters and naturally occurring channels but no evidence of
artificial canals or fiowing water. The Mariners 6 and 7 fiybys, during the summer of 1969,
retumed 201 pictures. Mariners 4, 6, and 7 showed a diversity of surface condfions as wek as B
thin, cold, dry atmosphere of carbon dioxide.

On May 30, 1971, the Mariner 9 Orbiter was launched to make a year-long study of the martian
surface. The spacecraft arrived 5-1/2 months after fiftoff, only to find Mars in the midst of a planet-
wide dust stom that made surface photography impossible for several weeks. After the storm
cleared, Mariner 9 began retuming the first of 7,329 pictures that revealed previously unknown
martian features, including evidence that large amounts of water once flowed across the surface,
etching river valleys and flood plains.

In Aug and Sep 1975, the Viking 1 and 2 spacecraft, each cansisting of an orbiter and a lander,
were launched. The mission was designed 1o answer several questions about the red planet,

including, Is there life there? Nobody expected the spacecralt to spot martian cities, but &t was
hwedmmebbbgyememm&wwhmhastwmolpdﬂﬁvema,pamumm

Vﬁngwm1muﬁmspmaﬂmwwwtmdmmmmmmn
landed on Jul 20, 1976. Pholographs sent back from Chryse Planitia ("Plains of Gold") showed a
bieak, rusty-red landscape. Panoramic images revealed a roing plain, ttered with rocks and
marked by rippled sand dunes. Fine red dust from the martian soil gives the sky a salmon hue.
When\ﬁldnglander?lmddwnonuwpia?laniﬁam&pa,1976,'nviswednmorelolirg
lardiscape, one without visible dunes.

The results sent back by the laboratory on each Viking Lander were inconclusive. Small samples
of the red martian soil ware tested in three different experiments designed to detect biological
Processes. While some of the test results seemed 1o indicate biclogical activity, later analysis
confirmed that this activity was inorganic in nature and related to the planet's soil chemistry. I
there kfe on Mars? No one knows for sure, but the Viking mission found no evidence that organic
molecules exist there.

mwmmmmm.mmmmwwdmaswm
atmospheric temperature and pressure. Few weather changes were observed. The highest
temperature recorded by sither spacecraft was -14 degress Celsius (7 degrees Fahrenheit) at the
Viking Lander 1 site in mi . The lowest -120 degrees Celsius (-184 degrees
Fahrenheit), was recorded in the more northerly Viking Lander 2 site during winter. Near-hurricane
mmmmmmmmmmeeammmmmwm.w
because the atmosphere is so thin, wind force is minimal. Viking Lander 2 photographed light
paiches of frost, probably water-ice, during its second winter on the planet.

The martian atmosphere, like that of Venus, is primarily carbon dioxide. Nitrogen and oxygen are
present only in small percentages. Martian air contains onfy about 1/1,000 as much water as our
air, but this smali amount can condense out, forming clouds that ride high in the atmosphere or
swirl around the slopes of towering voicances. Patches of early moming fog can form in valleys.
There is avidence that in the past a denser martian atmosphere may have allowed waler to flow on
the planet. Physical features closaly resembling shorefines, gorges, riverbeds, and islands suggest
that great rivers once marked the planet.
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Mars has two moons, Phobos and Deimos. They are small and irequiarly shaped and possess
ancient, cratered surfaces. Ht is possible the moons wers oniginally asteroids that ventured too
close 1o Mars and were captured by its gravity.

The first 10 fail was Viking Orbiter 2, which stopped operating on Jul 24, 1978, when a leak
depleted its atlitude-control gas. Viking Lander 2 aperated until Apr 12, 1980, when it was shut
down due 1o batlery degeneralion. Yiking Orbiter 1 quit on Aug 7, 1980, when the last of its
atfitude-control gas was used up. Viking Lander 1 ceased functioning on Nov 13, 1983 Despite
the inconclusive results of the Viking hiology experiments. we know more about Mars than any
other planet except Earth.

Asteroids

The solar system has a large number of rocky and metalic objects in orbit around the Sun but are
100 small to be considered fut-fiedged planets. These objects are known as asteroids or minar
plansts. Most, but not all, are found in & band or beft between the orbits of Mars and Jupiter.
Some have orbits that cross Earth's path, and there is evidence that Earth has been hit by
asteroids in the past. One of the least eroded, best preservad exampies is the Barringer Meteor
Crater near Winslow, AZ.

Astaroids are matarial left over from the formation of the solar system. One theory suggests that
they are the remains of a planet that was destroyed in a massive collision long ago. More ikely,
asterokds are material that never coalesced into a planet. In fact, if the estimaled total mass of all
asteroids was gathered info a single object, the object would be about 1,500 km (932 mi) across,
less than half the diameter of our Moon. Thousands of asteroids have been identified from Earth
and 100,000 may be bright anough to:be photographed through Earth-based telscopes.

Much of our understanding about asteroids comes from examining pieces of space debris that fal
to the surface of Earth. Asteroids that are on a collision course with Earth are called meteoroids.
When a meteoroid strikes our atmosphere at high velocity, friction causes this chunk of space
matter to incinerate in a straak of light known as a meteor. Hf the mateoroid does not bum u
completely, what's left strikes Eanh's surface and is called a metearite. One of tha best places to
Jook for meteoritas is the i f Aptarctica,

The Viking Orbiters and Landers exceeded their design ifetimes of 120 and 90 days, respactively.

Of all the meteorites examined, 92.8 percent are composed of silicate (stone), and 5.7 percent are
composed of iron and hickel; the rest are  mixture of the three materials. Stony meteorites are the
hargest to identify since they look very much like terrestrial rocks. Since asteroids are material
from the very eary solar system, ists are i in their ition. § it that
have flown through the asteroid belt have found that the bast is really quite empty and that
asteroids are separated by very large distances,

Jupiter
Beyond Mars and tha asteroid bett, in the outer regions of our solar system. fis the giant planets of

Jupiter, Saturn, Uranus and Neptune. In 1972, NASA sent the first of four spacecraft to conduct
the initial surveys of these colossal worlds of gas and their moans of ice and rock.

Pioneer 10, launched in March 1972, was the first spacecraft o penetrate the asteroid belt and
fravel tu the outer reglons of the solar . In December 1973, it retumed the first close-up
images of Jupiter, flying within 132,252 km (82,178 mi) of the planet's banded cloud tops. Pioneer
11 followed a year later. Voyagers 1and 2, launched in the summer of 1977, retumed spectacular
pholographs of Jupiter and its family of sateflites during fiybys in 1979. Thess travelers found
Jupiter 10 ba a whirling ball of liquid hydrogen and helium, topped with a cokorful atmosphere
composed mastly of gaseous hydrogen and helium. Ammonia ice crystals form white Jovian
clouds. Sulfur compounds {and perhaps phasphorus) may produce the brown and arange hues
that characterize Jupile’s atmosphere.

itis ikely that methane, ammonia, water and other gases react to form organic molecules in the
regions between the planet's frigid cloud tops and the warmer hydrogen ocean lying below.
Because of Jupiter's atmospheric dynamics, hawever, these organic compounds, if they exist, are
probably short-kved.

The Great Red Spot has been observed for canturies through telescapes on Earth. This hurricane-
like storm in Jupiter’s atmosphere is more than twice the size of our planet. As a high-pressure
region, the Great Red Spot spins in a direction opposite to that of low-pressure storms on Jupiter; it
is surrounded by swirling currents that rotate around the spot and are sometimes consumad by it
The Great Flad Spot might be a mitkon years old.
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Our spacecralt detected lightning in Jupiter's upper aimosphere and observed auroral emissions
similar to Earth's northern lights at the Jovian polar regions. Voyager 1 refumed the first images
of a faint, narrow ring encircling Jupiter. Largest of the solar system’s planets, Jupiter rotates at a
dizzying pace, once every 9 hours 55 minutes 30 seconds. The massive planet takes almost 12
Earth years to complete a joumey around the Sun. With 16 known moons, Jugiter is something of
a miniature solar system,

A new mission to Jupiter, the Galileo Project, is underway. Aftey & 6-year cruise that will take the

Galileo Orbiter once past Venus, twice past Earth and the Moon. and once past two asteroids, the
spacecraft will drop an atmospheric probe into Jupiter's cloud layers and refay data back to Earth.
The Galileo Orbiter will spend 2 years circling the planet and flying close to Jupiter's large moons,
exploring in detail what the two Pioneers and two Voyagers revealed,

Galllean Satellites

In 1610, Galileo Galllei aimed his telescope at Jupiter and Spotted four points of light orbiting the
planet. For the first time, humans had seen the moons of another word. In hanor of their
discoverer, these four bodies would become known as the Galilean satelites or moons. But
Galileo might have happily traded this honor for one look at the dazzfing photographs retumed by
the Voyager spacecraft as they flew past these planet-sized satellftes.

One of the most remarkable findings of the Voyager mission was the presence of active
voicanoes on the Galilear moon lo. Volcanic eruptions had never belore been observed on a
world other than Earth. The Voyager cameras identified at least nine active voicanoes on lo, with
plumes of ejected material extending as far as 280 km {175 mi) above the moon's surface. lo's
pizza-colored temain, marked by orange and yellow hues. is probably the resutt of sutfur-rich
materials brought to the surface by volcanic activity. Valcanic activity on this satellite is the resutt
o tidal flexing caused by the gravitational tug-of-war between lo, Jupfer, and the other three
Galilean moons.

Europa, approximately the same size as our Moon, is the brightest Galilean sateliite. The moon's
surface displays an array of streaks. indicating the crust has been fractured. Caughtina
gravilationa; tug-of-war like lo, Europa has been heated enough to cause its interior ice to melt,

producing a liquid-water acean. This ocean is covered by an ice crust that has formed where water
is exposed to the cold of space. Europa's core is made of rock that sank to its center. Like
Europa, the other two Galilean moons - Ganymede and Calisto - are worlds of ice and rock.
Ganymede is the largest sateliite in the solar system - larger than the planets Mercury and Phuto.
The satelfta is composed of about 50 percent water of ice and the rest rock. Ganymede's surface
has areas of different brightness, indicating that, in the past, material cozed out of the moar's
interior and was deposited at various locations on the Sustace.

Callisto, only slightty smaller than Ganymede, has the lowest density of any Galilean satelbte,
suggesting that large amounts of water are part of its composition. Callisto is the most heavily
cratered objectin the solar system; no activity during its history has erased old craters except more
impacts.

Detafled studies of ali the Gabiean satefiitas will be performed by the Galilea Orbiter.
Sstum

No planet in the solar system is adomed like Satum. Its exquisite ring system is unrivaled. Like
Jupiter, Satum is composed mostly of hydrogen. Butin contrast to the vivid colors and wiki
turbulence found in Jovian clouds, Satum's atmosphere has a more sublle, butterscotch hus, and
its markings are muted by high-altitude haze. Given Satum's somewhal placid-Hooking
appearancs, scientists were surprised at the high-velocity squatorial jet stream that blows some
1,770 km (1,100 mi} per hour.

Three Ametican spacecraft have visiled Saturn. Pioneer 11 sped by the planel and its moon Titan
in September 1979, retuming the first close-up images. Voyager 1 followed in November 1380,
sending back breathtaking photographs that ravealed for the first time the complexities of Satum's
Ying system and moons. Voyager 2 flew by the pianet and its moons in August 1981,

The rings are composed of countless low-density particles orbiting individually around Satum's
oequator at progressive distances from the cloud tops. Analysis of spacecraft radio waves passing
through the rings shawed thal the particles vary widely in size, ranging from dust to house-sized
boulders. The rings are bright because they are mostly ice and frosted rock
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Pluto

Pluto is the most distant of the planets, yet the eccentricity of its orbit perodically carries it inside
Neptune's orbit, where it has been since 1979 and where it will remain until March 1999. Pluto’s
orbit is also highly inclined — tited 17 degrees to the orbital plane of the ather planets.

Discovared in 1930, Pluto appears to be litle more than a celestial snowball. The planet's
diametev is calculated to be approximately 2,300 km {1,430 mi). only 2/3 the size of our Moon.
Ground-based observations indicate that Pluto's surface is covered with methane ice and that
there is a thin atmosphere that may freeze and fall to the surface as the planet moves away from
the Sun. Observations also show that Pluto's spin axis is tipped by 122 degrees.

The planet has one known satellite, Charon, discovered in 1978. Charon's surface composition is
different from Pluto's: the moon appears to be covered with water-ice rather than methane ice. Its
orbitis gravilationally locked with Pluto, so both bodies aiways keep the same hemisphera fading
each other. Pluto's and Charon's rotational period and Charon's period of revolution are all 6.4
Earth days.

No spacecraft have ever visited Phuto.
Comets

The outermost members of the solar pay a visit fo the inner planets. As
asteroids are the rocky and metaltic remnants of the formation of the solar system. comets are the
icy debris from that dim beginning and can survive only far from the Sun. Most comet nuclei
reside in the Oort Cloud, a loose swarm of objects in a hako beyond the pianets and reaching
perhaps haliway to the nearest star.

Comet nuclei orbit in this frozen abyss until they are gravitationally perturbed into new orbits that
carry them closa to the Sun. As a nucleus talls inside the orbits of tha outer planets, the volatile
elements of which it is made gradually warm; by the time the nucleus enters the region of the
inner planets, these volatike elements are bolling. The nucleus fiself is iregular and only a few
miles across, and is made principalty of water-ice with methane and ammonia.

As these materials boil off of the nucleus, they form a coma or cloud-iike “head" that can measure
tens of thousands of kilometers across. The coma grows as the comet gets closer 1o the Sun. The
stream of charged particles coming from the Sun pushes on this cloud, blowing it back and giving
rise 10 the comet's “tails." Gases and ions are blown directly back from the nucleus, but dust
particles are pushed more slowly. As the nucleus continues in its orbit, the dust particles are lai
behind in a curved arc.

Both the gas and dust tails point away from the Sun; in eflect, the comet chasas its tails as it
recedes from the Sun. The talls can reach 150 million km (93 million mi) in length, but the total
amount of material contained i this dramatic display would fit in an ordinary suitcase. Comets ~
from the Latin cometa, meaning “ong-haired" - ara essentially dramatic fght shows.

Some comets pass through the solar system anly once, but others have thair orhits gravitationally
maxdified by a clase encounter with one of the giant outer planets. These latter visitors can enter
closed efliptical orbits and repeatedly retum to the inner solar system.

Hadley's Comet is the most famous example of a relatively short period comet, retuming on an
average of once avery 76 years and orbiting from beyond Neptune to within Venus' orbit.
Confirmed sightings of the comet go back to 240 B.C. This regular visitor to our solar system is
named for Sir Edmund Halley, because he plotted the comet's orbit and predicted its retum, based
on earfier sightings and Newtonian laws of motion. His name bacame part of astronomical lore
when, in 1758, the comet refumned on schedule. Unfortunately, Sir Edmund did not live fo see it.

A comet can be very prominent in the sky if it passes comparatively close to Earth. Unfortunately,
on its most recent appearance, Halley's Comet passed no closer than 52.4 million km (28.8 million
mi) from our world. The comet was visible to the naked aye, especially for viewers in the southem
hemisphers, but it was not spectacular. Comets have been so bright, on rare occasions, that they
were visible during daytime. Historically, comet sightings have been interpreted as bad omens and
have been artistically rendered as daggers in the sky.

Several spacecraft have fiown by comets at high speed; the first was NASA's intemational
Cometary Explorer in 1985. An anmada of five spacecralt (two Japanese, two Soviet, and the
Giotto spacecraft from the Eurapean Space Agency) flew by Halley's Comet in 1986,
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USA Planetary Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Mariner 1 Venus Flyby  Jul 22, 1962 Destroyed shortly after launch when vehicle veered off course.

Mariner 2 Venus Flyby  Aug 27, 1962 Dec 14, 1962 First successful planetary flyby. Provided instrument scanning data. Entered solar
otbit.

Mariner 3 Mars Flyby Nov 5, 1964 Shroud failed to jettison property; Sun and Canpous not acquired; spacecraft did not
encounter Mars. Transmissions ceased 9 hours after launch. Entered solar orbit.

Mariner 4 Mars Fiyby Nov 28, 1964 Jul 14, 1965 Provided first close-range images of Mars, confirming the existence of surface craters.
Entered solar orbit.

Mariner 5 Venus Flyby  Jun 14,1967 Oct 19, 1967 Advanced instruments retumed data on Venus' surface temperature, atmosphere, and
magnetic field environment. Entered solar orbit.

Mariner 6 Mars Fiyby Feb 24, 1969 Jul 31, 1969 Provided high-resolution photos of Martian surface, concentrating on equatorial
region. Entered solar orbit.

Mariner 7 Mars Flyby Mar 27, 1969 Aug 5, 1969 Provided high-resolution photos of Martian surface, concentrating on southem
hemisphere. Entered solar orbit. :

Mariner 8 Mars Orbiter  May 8, 1971 Centaur stage malfunctioned shortty after launch.

Mariner 9 Mars Orbiter  May 30, 1871 Nov 13, 1871 First interplanetary probe to orbit another planet. During nearly a year of operations,

obtained detailed photographs of the Martian moons, Phobos and Deimos, and mapped
100 percent of the Martian surface. Spacecraft is inoperable in Mars orbit.

Pioneer 10 Jupiter Fiyby  Mar 2, 1972 Dec 3, 1973 First spacecraft to penetrate the Asteroid Belt. Obtained first close-up images of
Jupiter, investigated its magnetosphere, atmosphere and intemal structure. Sl
operating in the outer Solar System.




USA Planetary Space Flights

SPACECRAFT

MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Pioneer 11

Mariner 10

Viking 1

Viking 2

Voyager t

Voyager 2

Jupiter/Satum  Apr 5, 1973
Fiyby

VenusMercury Nov 3, 1973
Flyby

Mars Orbiter  Aug 20, 1975
and Lander

Mars Orbitar ~ Sep 9, 1975
and Lander

Tour of Jupiter Sep 5, 1977
and Satum

Tour of the
Quter Planats

Aug 20, 1977

Dec 2, 1974 (Jupiter)
Sep 1, 1979 (Saturn}

Fab 5, 1974 (Venus)

Mar 28, 1974 (Mercury)
Sep 21, 1974 (Mercury)
Mar 16, 1975 (Mercury)

Jul 18, 1876 (in orbit)
Jut 20, 1976 (landed}

Aug 7, 1976 (in orbity
Sep 3, 1976 (landed)

Mar 5, 1979 (Jupiter)
Nov 12, 1980 (Satum)

Jul 9, 1979 (Jupiter)
Aug 25, 1981 (Satum)
Jan 24, 1986 (Uranus)

The successful encounter of Jupiter by Pioneer 10 parmitted Pioneer 11 1o be
retargated in flight to fty by Jupiter and encounter Satumn. Still operating in the outer
Solar System.

First dual-planet mission. Used gravity of Venus 1o attain Mercury encounter. Provided
first ultraviolet photographs of Venus; retumed close-up photographs and detailed data
of Mercury. Transmitter was turned off March 24, 1975, when attitude control gas was
depletad. Spacecraft is inoperable in solar orbit.

First U.S. aftempt to soft land a spacecraft on another planet. Landed on the Plain of
Chrysa. Photographs showed an orange-red plain strewn with rocks and sand dunes.
Both Orbiters took a total of 52,000 images during their mission; approximately 97%
percent of the surafce was imaged. Orbiter 1 operated until August 7, 1980, when it
used the last of its attitude control gas. Lander 1 ceased operating on Nov 13, 1983,

Landed on the Plain of Utopia. Discovared water frast on the surface at the end of the
Martian winter. The two Landers took 4,500 images of the surface and provided over 3
million weather reports. Orbiter 2 stopped operating on July 24, 1978, when its attitude
control gas was depleted because of a leak. Lander 2 operated unti April 12, 1980,
when it was shut down due to battery degeneration.

investigated the Jupiter and Satum pl Y SY . Retumed slar
photographs and provided evidence of a ring encircling Jupiter. Continues to retum
data enroute toward interstellar space.

Investigated the Jupiter, Satum and Uranus planatary systems. Provided first close-up
photographs of Uranus and its moons. Used gravity-assist at Uranus to continue on to
Neptune. Swept within 1280 km of Neptune on August 25, 1989. The spacecraft will

Aug 25, 1989 (Neptune) continue into interstellar space.
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USA Planetary Space Flights

SPACECRAFT

MISSION LAUNCH DATE ARRIVAL DATE

REMARKS

Magelian

Galileo

Mars Observer

Pioneer Venus 1 Venus Orbiter May 20, 1978

Pioneer Venus 2 Venus Probe  Aug 8, 1978

Venus Radar May 4, 1989
Mapping

Jupiter Orbiter Oct 18, 1989

and Probe

Mars Orbiter  Sep 25, 1992

Dec 4, 1978

Dec 9, 1978

Aug 1990

Dec 8, 1990 (Earth)
Feb 1991 (Venus)

Nov 1993 {expected)

Mapped Venus' surface by radar, imaged its cloud systems, expiored its magnetic
environment and observed interactions of the solar wind with a pianet that has no
intrinsic magnetic field. Provided radar altimetry maps for nearty all of the surtace of
Venus, resolving features down to about 50 miles across. Still operating in orbit
around Venus.

Dispatched heat-resisting probes to penetrate the atmosphere at widely separated
locations and d temperature, p! , and density down to the planet's
surface. Probes impacted on the surface.

Relurned radar images that showed geological features Lnlike anything seen on Earth.
One area scientists called crater farms; another area was covered by a checkered
pattern of closely spaced fault lines running at right angles. Most intriguing were
indications that Venus still may be geologically active. Will continue to map the entire
surface and observe evidence of volcanic eruption into 1991.

A sophisth two-part sp ft: an Orbiter will be inserted into orbit around Jupiter
to remotely sense the planet, its satellites and the Jovian magnetosphere and a Probe
will descend into the atmosphere of Jupiter to make in situ measurements of its nature,
Galileo flew by Venus, conducting the first infrared imagery and spectroscopy bekow the
planet's cloud deck and used the Earth's gravity to speed it on its way 1o Jupiter.

Asingaspacscmnmmtammmsloexammesmmdanmsphemof
Mars for 1 Martian year (687 Earth days). The objectives of the migsion are to
determine the elemental and minerological composition of the surface, global surface
topography, and gravity and magnetic field. It will use the Mars Balloon Relay (MBR) to
send communications back to Earth from Russian landers in 1985.




CIS (USSR) Planetary Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Venera 1 Venus Probe  Faeb 12, 1961 First Soviet planetary fiight; launched from Sputnik 8. Radio contact was lost during
fiight, spacecraft was not operating when it passed Venus.

Sputnik 19 Venus Probe  Aug 25, 1962 Unsuccesstul Venus attempt.

Sputnik 20 Venus Proba  Sep 1, 1962 Unsuccesstul Venus attempt.

Sputnik 21 Venus Probe  Sep 12, 1962 Unsuccessful Venus attempt.

Sputnik 22 Mars Probe  Oct 24, 1962 Spacecraft and final rocket stage blew up when accelerated to escape velocity.

Mars 1 Mars Probe  Nov 1, 1962 (é:o::‘am was lost when the spacacraft antenna could no fonger be pointed towards

arth.

Sputnik 24 Mars Probe  Nov 4, 1962 Disintegrated during an atlempt at Mars trajectory from Earth parking orbit.

Zond 1 Venus Probe  Apr 2, 1964 Communications lost. Spacacraft went into solar orbit.

Zone 2 Mars Probe  Nov 30, 1964 Passed by Mars; failed to retum data. Went into solar orbit,

Venera 2 Verus Probe  Nov 12, 1965 Feb 27, 1966 Passed by Venus, but failed to return data.

Venera 3 Venus Probe  Nov 186, 1965 Mar 1, 1966 Impacted on Venus, becoming the first spacecratt to reach another planet. Failed to
return data,

Venera 4 Venus Proba  Jun 12, 1967 Oct 18, 1967 Descent capsule transmitted data during parachute descent. Sent measurements of
pressure, density, and chemical composition of the atmosphere before transmissions
ceased.
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CIS (USSR) Planetary Space Flights

SPACECRAFT MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Venera 5

Venera 6

Venera 7

Cosmos 359

Cosmos 419

Mars 2

Mars 3

Venera B

Venus Probe

Venus Probe

Venus Lander

Venus Lander
Mars Probe
Mars Orbiter
and Lander
Mars Orbiter

and Lander

Venus Lander

Jan 5, 1969 Mar 16, 1969

Jan 10, 1969 Mar 17, 1969

Aug 17, 1870 Dec 15, 1970

Aug 22, 1970

May 10, 1971

May 19, 1971 Nov 27, 1871

May 28, 1971 Dec2, 1971

Mar 27, 1972 Jul 22,1872

Entry velocity reduced by atmospheric braking before main parachute was deployed.
Capsule enered atmosphere on planet's dark side; transmitted data for 53 minutes
while traveling into the atmosphere before being crushed.

Descent capsule entered the atmosphere on the planet's dark side; transmitted data for
51 minutes while traveling into the atmosphere before being crushed.

Entry velocity was reduced aerodynamically before parachute depioyed. After fast
descent through upper layers. the parachute canpoy apened fully, slowing descent to
allow fuller study of lower layers. Gradually increasing temperatures were transmitted.
Retumed data for 23 minutes after landing.

Unsuccessful Venus attempt; failed to achieve escape velocity.

First use of Proton launcher for a planetary mission. Placed in Earth orbit but failed to
separate from fourth stage.

Landing capsule separated from spacecraft and made first, unsuccessful attempt to soft
land. Lander carried USSR pennant. Orbiter continued to transmit data.

Landing capsule separated from spacecraft and landed in the southem hemisphere.
Onboard camera operated for only 20 seconds, transmitting a small panoramic view.
Orbiter transmitted for 3 months.

As the spacecraft entered the upper atmosphere, the descent moduile separated while
the service module bumned up in the atmosphere. Entry speed was reduced by
asrodynamic braking before parachute deployment. During descent. 2 refrigeration
system was used to offset high temperatures. Returned data on temperature, pressure.
light levels, and descent rates. Transmitted from surface {or about 1 hour.
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CIS (USSR) Planetary Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Cosmos 482 Venus Lander Mar 31, 1972 Unsuccesstul Venus probe; escape stage misfired leaving craft in Earth orbit.

Mars 4 45 Mars Orbiters  Jul 21, 1973 Feb 10, 1974 Pair of spacecraft launched to Mars. Mars 4 retro rockets failed to fire, preventing orbit
and Landers  Jul 25, 1973 Feb 12, 1974 insertion. As it passed the planet, Mars 4 retumed one swath of pictures and some

radio occuliation data. Mars § was successtully placed in orbit, but operated only a few
days, retuming photographs of a small portion of southem hemisphere of Mars.

Mars6 &7 Mars Orbiters  Aug 5, 1973 Mar 12, 1974 Second pair of spacecratt launched to Mars. Mars 6 lander module transmitted data
and Landers  Aug 9, 1973 Mar g, 1974 during descent, but transmissions abruptty ceased when the landing rockets were fired.
Mars 7 descent module was separated from the main spacecraft dus to a problem in the
operation of one of the onboard systems, and passed by the planet.

Venera 9 Venus Orbiter Jun 8, 1975 Oct 22, 1975 First spacecraft to transmit a picture from the surface of another planet. The lander's
and Lander signals were transmitted to Earth via the orbiter. Utilized a new parachute system,
consisting of six chutes. Signals continued from the surface for nearly 2 hrs 53 mins.
Venera 10 Venus Orbiter  Jun 14, 1975 Oct 25, 1975 During descent, atmaspheric measurements and details of physical and chemical
and Lander contents were transmitted via the orbiter. Transmitted pictures from the surface of
Venus.
Vanera 11 Venus Orbiter Sep 9, 1978 Dec 25, 1978 Arrived at Venus 4 days after Venera 12. The twa landers took nine samples of the
and Lander atmosphere at varying heights and confirmed the basic components. Imaging system
failed; did not return photos. Operated for 95 minutes.
Venera 12 Venus Orbiter Sep 14, 1978 Dec 21, 1978 A transit module was positioned to relay the lander's data from behind the planet.
and Lander Retumed data on atmospheric pressure and components. Did not return photos;

imaging system failed. Operated for 110 minutes.
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CIS (USSR) Planetary Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS
Venera 13 Venus Orbiter Oct 31, 1981 Mar 1, 1982 Provided first soil analysis from Venusian surface. Transmitted eight color pictures via
and Lander orbiter. Measured atmospheric chemical and isotopic compoasition, electric discharges,
and doud structure. Operated for 57 minutes.
Venera 14 Venus Orbiter Nov 4, 1981 Mar 3, 1982 Transmitted details of the atmosphere and clouds during descent; soil sample taken.
and Lander Operated for 57 minutes.
Venera 15 Venus Orbiter Jun 2, 1983 Oct 10, 1983 Obtained first high-resolution pictures of polar area. Compiled thermal map of aimost
entire northern hemisphere.
Venera 16 Venus Orbiter Jun 7, 1983 Oct 16, 1983 Provided computer mosiac images of a strip of the northem continent, Soviet and u.s.
geologists cooperated in studying and interpreting these images.
Vega1&2 Venus/Halley Dec 15, 1984 Jun 11, 1985 (Venus)  Intemational two-spacecraft project using Venusian gravity to send them on 1o Halley's
Mar 6, 1986 (Halley) Comet after dropping the Venusian probes. The Venus landers studied the atmosphere
Dec 21, 1884 Jun 15, 1985 (Venus)  and acquired a surface soil sample for analysis. Each lander released a helium-filled
Mar 9, 1986 (Halley) instrumented balloon to measure cloud properties. The other half of the Vega payloads,
carying cameras and instruments, continued on to encounter Comet Halley.
Phobos 1 &2  Mars/Phobos  Jul 7, 1988 Jan 1969 (Mars) International two-spacecraft project to study Mars and its moon Phobos. Phobos 1 was
Jul 12, 1988 Jan 1989 (Mars) disabled by a ground control error. Phobos 2 was successtully inserted into Martian

orbit in January 1988 to study the Martian surface, atmosphere, and magnetic field. On
March 27, 1989, communications with Phobos 2 were lost and efforts to contact the
spacecraft were unsuccessful.
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USA Lunar Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Pioneer 1 Lunar Orbit Oct 11, 1958 Did not achieve lunar trajectory; launch vehiclke second and third stages did not
separate evenly. Retumed data on Van Allen Belt and other phenomena befora
reantering on Oclober 12, 1958,

Pioneer 2 Lunar Orbit Nov 8, 1858 Third stage of launch vehicle failed to ignite. Retumed data that indicated the Earth's
equatorial region has higher flux and energy levals than previousty believed. Did not
achieve orbit.

Pioneer 3 Lunar Probe  Dec 6, 1958 First stage of launch vehicle cut off prematurely; transmitted data on dual bands of
radiation around Earth. Reentered Dacember 7, 1958.

Pioneer 4 Lunar Probe  Mar 3, 1959 Mar 4, 1959 Passed within 37,300 miles from the Moon; retumed excellent data on radiation.
Entered solar orbit.

Pioneer P-3 Lunar Orbit Nov 26, 1959 Payload shroud broke away 45 seconds after liftoff, Did not achieve orbit.

Ranger 1 Lunar Proba  Aug 23, 1961 Flight test of lunar spacecraft carrying expsriments to collect data on solar plasma,

particles, magnatic fields, and cosmic rays. Launch vehicle falled to restart resufting in
low Earth Orbit. Reentered August 30, 1961.

Ranger 2 Lunar Probe  Nov 18, 1961 Flight test of spacecraft systems for future lunar and interplanetary missions. Launch
vehicle aftitude control system failed, resulting in low Earth orbit. Reentered
November 20, 1961.

Ranger 3 Lunar Landing Jan 26, 1962 Launch vehicle matfunction resulted in spacecraft missing the Moon by 22,862 miles.
Spectrometer data on radiation were received. Entered solar orbit.

Ranger 4 Lunar Landing Apr 23, 1962 Apr 26, 1962 Failure of central computer and sequencer system rendered experiments useless. No
telemetry received. Impacted on far side of the Moon.
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USA Lunar Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Ranger 5 Lunar Landing Oct 18, 1962 Powar failure rendered all systems and experiments useless; 4 hours of data received
from gamma ray experiment before battery depietion. Passed within 450 miles of the
Moon. Entered solar orbit.

Ranger 8 Lunar Phato  Jan 30, 1964 Feb 2, 1964 TV cameras failed; no data retumed. Impacted in the Sea of Tranquility area.

Ranger 7 Lunar Photo  Jul 28, 18964 Jul 31, 1964 Transmitted high quality photographs, man's first close-up lunar views, before impacting
in the Sea of Clouds area.

Ranger 8 Lunar Phote  Feb 17, 1966 Feb 20, 1965 Transmitted high quality photographs before impacting in the Sea of Tranquility area.

Ranger 9 Lunar Phote  Mar 21, 1965 Mar 24, 1966 Transmitted high quality photographs before impacting in the Crater of Aiphonsus.
Almost 200 pictures were shown live via commercial television in the first TV
spectacular from the Moon.

Surveyor 1 Lunar Lander May 30, 1966 Jun 2, 1966 First U.S. spacecraft to make a fully controlied soft landing on the Moon; landed in the

Ocean of Storms area. Retumed high quality images, from horizon views of mountains
to close-ups of its own mirrors, and selenological data.

Lunar Orbiter 1 Lunar Orbiter  Aug 10, 1966 Aug 14, 1966 Photographed over 2 million square miles of the Moon's surface. Took first photo of
Earth from lunar distance. Impacted on the far side of the Moon on Octaber 28, 1966.

Surveyor 2 Lunar Lander Sep 20, 1966 Sep 22, 1966 Spacecraft crashed onto the lunar surface southeast of the crater Copemicus when one
of its three vemier engines failed lo ignite during a mid-course maneuver.

Lunar Orbiter 2 Lunar Orbiter  Nov 6, 1966 Nov 10, 1966 Photographed fanding sites, including the Ranger 8 landing point, and surface debris
tossed out at impact. Impacted the Moon on October 11, 1967.
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USA Lunar Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Lunar Orbiter 3 Lunar Orbiter  Feb 4, 1967 Feb 8, 1967 Photographed lunar landing sites; provided gravitational fisid and lunar environment
data. Impacted the Moon on October 9, 1967.

Surveyor 3 Lunar Lander  Apr 17, 1967 Apr 19, 1967 Vemier engines failed to cut off as planned and the spacecraft bounced twice before
tanding in the Ocean of Storms. Returned images, including a picture of the Earth
during lunar eclipse, and used a scoop to make the first excavation and bearing test on
an extraterrestrial body. Retumed data on a soit sample. Visual range of TV cameras
was exiended by using two flat mirrors.

Lunar Orbiter 4  Lunar Orbiter May 4, 1967 May 8, 1967 Provided the first pictures of the lunar south pole. Impacted the Moon on Oct 6, 1967,

Surveyor 4 Lunar Lander Jul 14, 1967 Ju 17,1967 Radio contact was lost 2-1/2 minutes before touchdown whan the signal was abruptly
lost. Impacted in Sinus Medii.

Lunar Orbiter 5 Lunar Orbiter  Aug 1, 1967 Aug 5, 1967 Increased lunar photographic coverage to better than 99%. Usad in orbit as a tracking
targat. Impacted the Moon on January 31, 1968,

Surveyor 5 Lunar Lander Sep 8, 1967 Sep 10, 1967 Technical problems were successfully solved by tests and maneuvers during flight.
Soft-landed in the Sea of Tranquility. Retumed images and obtained data an lunar
surtace radar and thermal reflectivity, Performed first on-site chemical soil analysis.

Surveyor 6 Lunar Lander Nov 7, 1967 Nov 9, 1967 Soft-landed in the Sinus Medii area. Fleturned images of the lunar surface, Earth,
Jupiter, and several stars. Spacecraft engines were restarted, lifting the spacecraft
about 10 feet from the surtace and landing it 8 feet from the original site.

Surveyor 7 Lunar Lander Jan 7, 1968 Jan 9, 1968 Landed near the crater Tycho, Ratumed stereo pictures of the surface and of rocks that
were of special interast. Provided first observation of artificial light from Earth.
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CIS (USSR) Lunar Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Luna 1 Lunar Impact  Jan 2, 1959 Intended to impact the Moon; carmied instruments to measure radiation. Passed the
Moon and went into solar orbit.

Luna 2 Lunar impact Sep 12, 1959 Sep 15, 1958 First spacecraft 1o reach another celestial body. Impacted east of the Sea of Serenity;
carried USSR pennants.

Luna 3 Lunar Probe  Oct 4, 1959 First spacecraft to pass behind Moon and send back pictures of far side. Equipped with
a TV processing and transmission system, retured pictures of far side including
composite full view of far side. Reentersd Apr 29, 1960.

Sputnik 26 Lunar Probe  Jan 4, 1963 Unsuccessful lunar atternpt.

Luna 4 Lunar Orbiter  Apr 2, 1963 Attempt to solve problems of landing instrument containers. Contact lost as it passed
the Moon. Barycentric orbit.

Luna 5 Lunar Lander May 9, 1965 May 12, 1965 First soft landing attempt. Fetrorocket malfunctioned; spacecraft impacted in the Sea of
Clouds.

Luna 6 Lunar Lander Jun B, 1965 During midcourse comection maneuver, engine failed to switch off. Spacecraft missed
Moon and entered solar orbit.

Zond 3 Lunar Probe  Jul 18, 1965 Photographed lunar far side and transmitted photos to Earth 9 days later. Entered solar
orbit.

Luna 7 Lunar Lander Oct 4, 1965 Oct 7. 1965 Retrorockets fired early; crashed in Ocean of Storms.

Luna 8 Lunar Lander Dec 3, 1965 Dec 6, 1965 Retrorockets fired late; crashed in Ocean of Storms.

B-71




CIS (USSR) Lunar Space Flights

SPACECRAFT MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Luna 9

Cosmos 111

Luna 10

Luna 11

Luna 12

Luna 13

Luna 14

Zond 5

Zond 6

Lunar Lander

Lunar Probe

Lunar Orbiter

Lunar Orbiter

Lunar Orbiter

Lunar Lander

Lunar Orbiter

Circumiunar

Circumiunar

Jan 31, 1966

Mar 11, 1966
Mar 31, 1966

Aug 24, 1966

Oct 22, 1966

Dec 21, 1966

Apr 7, 1968

Sep 15, 1968

Nov 10, 1968

Feb 3, 1966

Dec 24, 1966

First successful soft landing; first TV transmission from Iunar surface. Three panoramas
of the lunar landscape were transmitted from the eastern edge of the Ocean of Storms.

Unsuccesstul lunar attempt. Reentered March 16, 1966.

First lunar satellite. Studied lunar surface radiation and magnetic field intensity;
monitored strength and variation of lunar gravitation. Selenocentric orbit.

Second lunar satellite. Data received during 277 orbits. Selenocentric orbit,

TV system transmitied large-scale pictures of Sea of Rains and Crater Aristarchus
areas, Tested electric motor for Lunokhod's wheels. Salenocentric orbit.

Soft landed in Ocean of Storms and sent back panoramic views, Two arms ware
extended to measure soil density and surface radioactivity.

Studied gravitational field and "stability of radio signals sent ta spacacraft at different
locations in respect to the Moon.” Made further tests of geared elactric motor for
Lunokhod's wheels. Selenocentric orbit.

First spacecraft to circumnavigate the Moon and return to Earth. Took photographs of
the Earth. Capsule was recovered from the Indian Ocean on September 21, 1968.
Russia's firsi sea recovery.

Second spacecraft to circumnavigate the Moon and retum to Earth "o perfect the
automatic functioning of a manned spaceship that will be sent to the Moon.”
Photographed lunar far side. Reeniry made by skip-glide technique; capsule was
recovered on land inside the Soviat Union on November 17, 1968.




CIS (USSR) Lunar Space Flights

SPACECRAFT MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Luna 15

Zond 7

Cosmos 300

Cosmos 305

Luna 16

Zond 8

Luna 17

Luna 18

Luna 18

Lunar Sample Jul 13, 1969
Retum
Circumlunar  Aug 7, 1969

Lunar Probe  Sep 23, 1969
Lunar Probe  Oct 22, 1969
Lunar Sample Sep 12, 1970
Retum

Circumiunar  Oct 20, 1970

Lunar Rover ~ Nov 10, 1970

Lunar Lander Sep 2, 1971

Lunar Orbiter  Sep 28, 1971

Jul 21, 1969

Sep 20, 1970

Nov 17, 1970

First {unar sample return attempt. Began descent maneuvers on its 52nd revolution.
Spacecraft crashed at the end of a 4 minute descent in the Sea of Crises.

Third circumlunar fiight. Fer side of Moon photographed. Color pictures of Earth and
Moon brought back. Reentry by skip-glide technique on August 14, 1969.

Unsuccessful lunar attempt. Reentered September 27, 1968.

Unsuccessiul lunar attempt. Reentered October 24, 1968.

First recovery of lunar soil by an automatic spacecraft. Controlled landing achieved in
Sea of Fetility: automatic drilling rig deployed; sampies collected from lunar surface and
retumed to Earth on September 24, 1970.

Fourth circumiunar flight, Color pictures taken of Earth and Moon. Russia's second sea
recovery occurred on October 27, 1970, in the Indian Ocean.

Carrying the first Moon robot, soft landed in Sea of Rains. Lunokhaod 1, driven by 5-man
team on Earth, traveled over the lunar surface for 11 days; transmitted photos and
analyzed soil samples.

Atternpted to land in Sea of Fertility on September 11, 1971, Communications ceased
shortly after command was given to start descent engine.

From lunar orbit, studied Moon's gravitational field; transmitted TV pictures of the
surface. Selenocentric orbit.
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CIS (USSR) Lunar Space Flights

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS
Luna 20 Lunar Sample Feb 14, 1972 Soft landed in Sea of Crises. Used "photo-telemetric device® to relay pictures of
Retumn surface. A rotary-percussion drill was used to drill into rock: samples were lifted into a
capsule on ascent stage and returned to Earth on Feb 25, 1972,

Luna 21 Lunar Rover  Jan 8, 1973 Jan 15, 1973 Carried iImproved equipment and additional instruments: second Lunokhod rover soft
landed near the Sea of Serenity. Lunar surtace pictures were transmitted and
expariments were performed. Ceased operating on the 5th lunar day.

Luna 22 Lunar Orbiter  May 29, 1974 Jdun 2, 1974 Placed in circular lunar orbit then lowered to abtain TV panoramas of high quality and
good resolution. Altimeter readings were taken and chamical rock composition was
datermined by gamma radiation. Salenocentric orbit.

Luna 23 Lunar Sample Oct 28, 1874 Landed on the southern part of the Sea of Crises on November 6, 1974. Davice for

Return taking samples was damaged:; no drilling or sample collection possible.
tuna 24 Lunar Sampla Aug 9, 1976 Aug 14, 1976 Landed in Sea of Crises on August 18, 1976. Carried larger soil carrier. Core samples
Return were drilled and retumed. U.S. and British scientists were given samples for analyses.
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NASA Major Launch Record 1958
MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS | WEIGHT| REMARKS .

Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) | Perigee (km)] Incl (deg) | (kg) (AN L from ESMC, unless otherwise noted)

1958 1858

Pioneer 1 (U) Thor-Able ¢ Oct 11 DOWN OCT 12, 1958 342 Measure magnetic fields around Earth or Moon. Error in bumout

Etal 130 U) veldocity and angle: adnotruchm Retumodtahoursdmon
extent of radiation band, o field,
density of micrometeors in intesplanetary space, and lnlefplunﬂary
magnetic field.

Beacon 1 (U} Jupiter C Oct 23 DID NOT ACHIEVE ORBIT 42 Thin plastic sphere (12-feet in diameter after inflation) to study

(V)] atmosphere densny at various leveis. Upper stages and payload
separated to first-stage bumaout.

Pioneer it (U) Thor-Abile | Nov B DID NOT ACHIEVE ORBIT 0.1 Measurement of magnetic flelds around Earth or Moon. Third stage

129 (V) tailed to ignite. Its brief data provided evidence that equatorial region
about Earth has higher flux and higher energy radiation than previously
considered.

Pionger 1Tl (U) duno Il (U} Dec 6 DOWN DEC 7, 1958 5.9 Measurement of radiation in space. Error in buinout velocity and angle;
did not reach Moon. During its fight, discoverned second radiation beft
around Earth,

1959 1959

Vanguard Il (U) Vanguard Fab 17 1228 3054 557 329 8.4 Sphere (20 inches in diameter) to measure cloud cover. First Earth

Alpha 1 (SLV-4) (U) photo from satelfite. Interpretation of data difficult because satellite
developed precessing motion.

Pioneer IV (S) Juno I (S} Mar 3 HELIOCENTRIC ORBIT 6.1 Measurement of radiation in space. Achieved Earth-Moon trajectory;

Nu 1 retumed excellent radiation data. Passed within 37,300 mites of the
Moon on March 4, 1959,

Vanguard {U) Vanguard Apr13 DID NOT ACHIEVE ORBIT 10,6 Payload consisted of two independent spheres. Sphera A contained a

{SLV-5) {U) precise to map Earth's magnetic field, Sphere B was a
30-inch inflatable sphere tor optical tracking. Second stage failed
because of at gta ration.

Vanguard (U) Vanguard Jun 22 DID NOT ACHIEVE ORBIT 8.8 Magnesium alloy sphere {20 inches in diameter), 1o measure

(SLV-6} (U) solar-Earth heating process which generates weather. Faulty second-
stage pressure vatve caused failure.

Explorer (S-1) Juno Il (L) Jul 16 DID NOT ACHEVE ORBIT 415 To measure Earth's radiation balance. Destroyed by Range Safety

wy Officet 5-1/2 secorxds after liftoff; failure of power supply to guidance

system.
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NASA Major Launch Record

1959

MISSION/ LAUNCH [LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS | WEIGHT| REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km) | Incl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
Explorer 6 Thor-Able Il Aug 7 DOWN PRIOR TO JULY 1961 644 Carned instruments to study particles and meteorology. Helped in the
($-2) (S) 134 (S) discovery of three radiation levels, a ring of electric current circling the
Detta 1 Earth,_and obtained c: cloud r images.
Beacon i (U) Juna I (U} Aug 14 DID NOT ACHIEVE ORBIT 4.5  Thin plastic inflatable sphere (12-feet in diameter) to study atmosphere
density at various levets. Premature fuel depletion in first stage caused
¢ stage matfunction
Big Joe Atlas 10 Sep9 SUBORBITAL FLIGHT Suborbital test of the Mercury Capsule. Capsule recovered
(Mercury) (S] (5) successiully after reentry test. {WFF)
Vanguard lll {(S) Vanguard Sep 18 127.4 37 512 454  Solar-powered magnesium sphere with magnetometer boom, provided
Eta {SLV-7) (S) a comprehensive survey of the Earth's magnetic field, surveyed location
location of lawer edge of radiation belts, and provided an accurate
count of micrometeorite impacts. Last transmission December 8, 1959
Little Joe 1 (S5) Little Jae Oct4 SUBORBITAL FLIGHT Suborbital test of the Mercury Capsule to qualify the booster for use
{LV #6) (S) with the Mercury Test Program.
Explorer 7 Juno 1L (S) Oct 13 DOWN JULY 16, 1988 415  Provided data on energetic particles, radiation, and magnetic storms.
(S-1a) (S) Also recorded tha first micrometeorite penetration of a sensor.
lota 1
Little Joe 2 (S) Little Joe Nov 4 SUBORBITAL FLIGHT Suborbital test of Mercury Capsule to test the escape system. Vehicle
(LV #1A) (S) functioned pertectly, but escape rocket ignited several secends too late.
(WFF)
Pioneer P-3 (U) Atlas-Able 20  Nov 26 DID NOT ACHIEVE ORBIT 168.7  Lunar Orbiter Probe; payload shroud broke away after 45 seconds.
L)
Little Joe 3 (5) Little Joa Dec 4 SUBORBITAL FLIGHT Suborbital test af the Mercury Capsule, included escape system and
LV #2)(S} biomedical tasts with monkey (Sam) aboard, to demonstrate high
altitude abort at max g. (WFF)_
1960 1960
Little Joe 4 (S) Littie Joe Jan 21 SUBORBITAL FLIGHT Suborbital test of Mercury Capsule included escape system and
(LV #1B)(S} biomedical test with monkey (Miss Sam) aboard, (WEF,
Pioneer V (P-2) Thor-Able IV Mar 11 HELIOCENTRIC ORBIT 430  Sphere, 26 inches in diameter. to investigate interplanetary space
(S) 219(S) between orbits of Earth and Venus; test long-range communications;
Alpha 1 and detemine strt of magnetic fields.
Expierer {5-46) Juno 11 (W) Mar 23 DID NOT ACHIEVE ORBIT 16.0  Analyze electron and proton radiation energies in a highly sffiptical
w orbit. Telemetry lost shortly after first stage burmout; one of the upper
stages failed to fire
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Mercury (MR-1A} Redstone (5) Dec 18
(s)

SUBORBITAL FLIGHT

NASA Major Launch Record 1960
MISSION/ LAUNCH {LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERSJ WEIGHT REMARKS
Inti Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)] Incl {deg) {kg) (AL from ESMC, unless otherwise noted)
Tiros | (S) Thor-Able Il Apr 1 98.3 695 658 484 1225 First successtul weather-study satellite. Demonstrated that satellites
Beta 2 148 (S) could be used 10 survey global weather conditions and study other
surface features from space. Transmitted 22,952 good-quality cloud-
cover photographs,
Scout X {U) Scout X (U) Apr 18 SUBORBITAL FLIGHT Launch Vehicle D Test with live first and third
stages. Vehicles broke up after first-stage burnout.
Echo A-10(U) Thor-Delta May 13 DID NOT ACHIEVE ORBIT 753 100-foot passive reflector sphere to be used in a series of
(1} (W) communications experiments. During coast period, attitude cantrol jets
.on second stage failed.
Scout | (S) Scout 1 (S] Jul 1 SUBORBITAL FLIGHT Launch Vebicle Development Test; first complete Scout vehicle. {WFF)
Mercury (MA-1) (U) Atlas 50 {(U)  Jul 29 DID NOT ACHIEVE ORBIT Suborbital test of Mercury Capsule Reentry. The Aflas exploded
65 seconds after launch
Echo I(A-11) (S) Thor-Deita Aug 12 DOWN MAY 24. 1968 75.3  First passive communicahons satelliite (100-foot sphere). Rafiected a
lota 1 2)(S) pre-laped message from President Eisenhower acrass the Nation,
demonsirating teasibility of giobal radio communications via satellite,
Pioneer (P-30) (U} Aflas-Able 80 Sep 25 DID NOT ACHIEVE ORBIT 175.5  Highly instrumented probe, in lunar orbit, to investigate the
w environment between the Earth and the Moon. Second stage failed due
1o maltynction in oxidizer system,
Scout I (S) Scout 2 (S) Oct 4 SUBORBITAL FLIGHT Launch Vehicle Develapment Test; second complete Scout vehicle,
reached an altitude of 3,500 mi. (WFF
Explorer 8 (S-30} () June I1 (S) Nov 3 102.5 1361 395 49.9 40.8 Contained  for detailed s of the ionosphere.
Xi1 Confirmed the existence of a helium layer in the upper atmosphere.
Littie Joe 5 (U} Little Joe Nov 8 SUBORBITAL FLIGHT ‘Suborbital test of Mercury Capsule 1o quality capsule system. Capsule
(LV#5)S) did not separate from booster. (WFF)
Tiros I1{S) Thor-Delta Nov 23 963 814 549 485 127.0 Test of experimenta! q and infrared eq) for
Pil 3 (8) iobal meteorological information system.
Explorer (S-56) {U) Scout 3 (U) Dec 4 DID NOT ACHIEVE ORBIT 6.4 12-Toot sphere to determine the density of the Earth's atmosphere,
Second stage failed 1o ignite.
Pioneer (P-31} (U) Atlas-Able 81 Dec 15 DID NOT ACHIEVE ORBIT 175.9  Highly instrumented probe, i lunar orbit, 1o investigate the
Uy environment between the Earth and the Moon. Vehicle exploded

about 70 seconds after launch due to malfunction in first stage.
Unmanned Mercury spacecraft, in suborixtal trajectory. impacted 235
miles down range after reaching an altitude of 135 miles and a speed of
near 4,200 mph. Capsule recovered about 50 minutes after launch
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NASA Major Launch Record 1961

MISSION/ LAUNCH |LAUNCH | PERIOD L CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km) ] inci (deg) | (kg) (AN L hes from ESMC, unless otherwise noted)
1961 1961
Marcury (MR-2) Redstone Jan 31 SUBORBITAL FLIGHT 13150 Suborbital test of Mercury Capsube; 16-minute fight included
S, S biomedical test with chimy ee (Ham) aboard.
Explorer 9 (S) Scout 4 Feb 16 DOWN APR 9, 1964 6.8 12-foot sphere to determine the density of the Earth's Atmosphere.
Deita 1 (8) First spacecraft orbited by an al-sokid rocket. (WFF
Mercury (MA-2) Atlas 67 Feb 21 SUBORBITAL FLIGHT 1315.0  Suborbital test of Mercury Capsule; upper part of Atlas strengthened
(S) (S) by an 8-inch wide stainless steel band. Capsule recovered less than 1
hour after launch.
Expiorer (S-45) Juno I {Uy Feb 24 DIO NOT ACHIEVE ORBIT 336  Investigate the shape of the ionoaphere. A malfunction following
W) booster separation resulted in loss of payload telemetry; third and forth
stapes failed to ignite.
Litle Joe 5A Little Joe Mar 18 SUBORBITAL FLIGHT 1315.0  Suborbital test of Mercury Capsule Escape rocket mator fired
{U) (L #54) (U) and priof to ule retaase. FF)
Mercury (MR-BD) istorie Mar 24 SUBOABITAL FUIGHT 1315.0  Suborbital test of launch vehicle for Mercury flight to acquire further
S; S) @ with booster before ned flight was attempted.
Explorer 10 (S) Thor-Detta Mar 25 DOWN JUN 1968 358 Injected into highty efliptical orbit. Provided information on solar winds,
Kappa 1 4) (5) hydromagnetic shock waves, and reaction of the Earth's magnetic fiekd
1o solar flares.
Mercury (MA-3) Atlas 100 Apr 25 DIO NOT ACHIEVE ORBIT 907.2  Orbital flight test of Mercury capsule. Destroyed after 40 seconds by
() w Range Salety Officer when the inertial guidance system failed to pitch
the vehicte over toward the horizor.
Explorer 11 (S) Juno H {S) Apr27 145 1465 479 288 37.2  Piaced in elliptical orbit to detect hi enargy gamma rays from cosmic
Nu 1 (4 stages) Sources and map their distribution in the sky.
Little Joe 58 Litte Joe Apr 28 SUBORBITAL FLIGHT 13150  Suborbital fight test o demonstrate the ability of the escape and
{S) (L #5B)S} uence s 1o function a max g, F]
Mercury (S} Mercury- May 5 SUBORBITAL FLIGHT 13150 First manned suborbital fight with Alan B, Shepard, Jr. Pilot and
Freedom 7) Redstone-3 (S) LANDED MAY 5 1961 spacecraft recovered after 15 minute 22 second fight.
Explorer (S-45a) Juno It (U) May 24 DID NOT ACHIEVE GRBIT 336 investigate the shape of the ionosphere. Second stage ignition
Y system matunctioned.
Meteoroid Sat A Scout § Jun 30 DID NOT ACHIEVE ORBIT 848  Evaluate launch vehicle; investigate micrometeoroid impact and
| Explorer (S-55) (V) _ (U) tion. Third stage failed 10 ignite. WEF,
Tiroa (K {S) Thor-Detta Jui 12 100.0 791 723 47.9 129.3  Development of metecrological satellite system. Provided excellent
Rho 1 {5) (5} photos and infrared data. Photographed many tropical starms during
1961 hurricane season; credited with discovering Hurricane Esther
B-78
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NASA Major Launch Record 1961

MISSION/ LAUNCH [LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS |WEIG REMARKS
Intl Deslgn VEHICLE | DATE | (Mins.) [ Apogee (km} | Perigee (km) [inct {deg) (kg) (AL hes from ESMC, unless otherwise noted)
Mercury (S) Mercury- Jul 21 SUBORBITAL FLIGHT 14700  Second manned suborbral fight with Virgil | Grissom. After landing,
{Liberty Bell 7) Redstone-4 (S) LANDED JUL 21, 1961 spacecraft was lost but pilot was rescued from surface of water.
Miasion Duration 15 minutes 37
Explorer 12 Thor-Deita Aug 16 DOWN SEP 1963 37.6  First of a series to investigate solar wnnds interplanetary magnetic
{$-3) (S) ©)(s) fields, and energetic particies. Identified the Van Allen Belts as a
Upsilon T magnetosphere.
Ranger | (U) Atlas-Agena B Aug 23 DOWN AUG 30, 1961 3062  Flight test of lunar sp: ft carrying i i cosmic
Phi 1 11U} rays, magnetic fields, and energetic particles. Aqena tailed to restart,
resulting in low Earth orbit.
Explorer 13 (V) Scout & Aug 25 DOWN AUG 28, 1961 848 Evaluate launch vehicle; investigate micrometeoroid impact and
Chi i V) penetration. Third stage falled to ignite. {WFF]
Mercury (MA-4) Atas 88 Sep 13 DOWN SEP 13, 1861 12247 Orbital test of Mercury capsule 10 test systems and ability to retum
{8) {S) capeule to pmdevevmvned rsoovery area after one orbit. All capsule,
A-Alpha 1 tracki ives met.
Probe A (P-21) Soout 7 Oct 19 SUBORBITAL FLIGHT Vehicle testlsaenhﬁc Geoprobe. Reached altitude of 4,261 mies;
(S) (S} provided electron density ments. _(WFF) |
Saturn Test Satum | (S) Oct 27 SUBORBITAL FLIGHT ital launch vehicle test of S- 1 booster propulsion
SA-1) (S] term; verification of aer structural of entire vehicle.
Mercury (MS-1} (U) AF 609A Nov 1 DID NOT ACHIEVE ORBIT Orbital test of the Mercury Tracking Network. First Stage exploded 26
Blue Scout (U) seconds after liftoff; other three stages destroyed by Range Safety
Officer 44 seconds after launch.
Ranger i (U) Atas-Agena B Nov 18 DOWN NOV 20, 1961 306.2 Fllgh\ test of spacecraft systems desngnod for future Iunar and
A-Theta 1 17 Q) Y missions. roll gyro p Agena restart
w
Mercury (MA-5) (S) Atlas 93 (S) Nov 29 DOWN NOV 29, 1961 13154 Final fight test of all Mercury systems pno' to manned orbital flight;
A-lota 1 chimpanzee Enos on board. Sp
after two orbits,
1962 1962
Echo (AVT-1) (S} Thor 338 (S) Jan 15 SUBORBITAL FLIGHT 256.0  Suborbital Gommunications Test. Canister ejection and opening
successtul, but 135-toot Lt
Ranger lll (U} Atlas-Agena B Jan 26 HELIOCENTRIC ORBIT 3298 Rough jand instrumented capsule on me Moon. Booster malfunction
Ajpha 1 121 (U) resulted in the spacecraft missing the Moon by 22,862 miles and going

into solar orbit. TV pictures were unusable.
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NASA Major Launch Record 1962

MISSION/ LAUNCH [LAUNCH |PERIOD l CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] Incl (deg) | (kg) (All Launches from ESMC, unless otherwlse noted)

Tiros IV (S) Thor-Deita Feb 8 999 812 694 48.3 129.3  Continued research and development of meteorological sateliite

Beta 1 M s system. U.S. Weather Bureau initiated international radio facsimite
transmission of cloud maps on data received,

Mercury (MA-6) Atas 109 Feb 20 LANDED FEB 20, 1962 1354.9  First U.S. manned orbital flight. John H_Glenn, Jr. made three orbits of

(Friendship 7) (S) (8) the Earth. Capsule and pilot recovered after 21 minutes in the water.

Gamma 1 Mission Duration 4 hours 55 minutes 23 seconds.

Reentry | (U) Scout 8 (S) Mar 1 SUBORBITAL FLIGHT Launch vehicle development test/Reentry lest. Desired speed was
not achieved. (WFF)

OSO-t(8) Thor-Delta Mar 7 DOWN OCT 8, 1981 207.7 Carried 13 instruments 1o study Sun-Earth relationships. Transmitted

Zeta 1 (8){S) almost 1,000 hours of information on solar phenomena, including
measurements of 75 solar lares.

Probe 8 (P-21a) Scout 9 (S) Mar 29 SUBORBITAL FLIGHT vehicle ientific P . Reached an altitude of

S, 3,910 miles; pravided electron density measurements. WFF

Ranger 4 (1) Attas-Agena B Apr 23 IMPACTED MOON ON APR 26, 1962 331.1  Second attempt to rough land instrumented capsule on Moon. Failure

Mu 1 {8) of central computer and sequencer system rendered expeniments
ugeless. Impacted on far side of Moon after flight of 64 hours.

Satumn Test Satum | {§) Apr 25 SUBORBITAL FLIGHT 86167.0  Suborbital launch vehicle test; carried 95 tons of ballast water in upper

(SA-2) (S) stages which was released at an altitude of 65 miles to observe the
gfect on the upper region of the atmasphere (Project High Water). ___|

Arnel | (S) Thor-Detta Apr 26 OOWN MAY 24, 1976 599 Carried six British 1S to study the p . solar radiation,

Omicron 1 9) () and cosmic rays.First Intemnational Satellite. Cooperative with UK.

Centaur Test 1 Atlas-Centaur May 8 SUBORBITAL FLIGHT Launch vehicle development test. Centaur exploded before separation.

AC-1){U) {F-1} (U)

Mercury (MA-7) Atlag 107 May 24 LANDED MAY 24, 1962 1349.5  Second orbital Manned Flight with M. Scott Carpenter. Heentered

(Aurora 7) (S) (5) under maruai control after three orbits. Mission Duration 4 hours

Tau 1 56 minutes 5 seconds

Tiros V (S) Thor-Delta Jun 19 99.4 889 573 58.1 128.3  Continued research and development of meteorological sateliite

A-Alpha (S) system. Extendad observations to higher latitudes. Observed ice
breakup in northern latitudes and storms originating in these areas.

Telstar 1(S) Thoe-Delta FYRI 1578 5642 947 448 77.1  First privately built sateflite to canduct communication experiments, First

A-Epsilon (10} (8} tetephone and TV experiments transmitted. Reimbursable (AT&T).

Echo (AVT-2) (S) Thor-Dafta Jul 18 SUBQRBITAL FLIGHT 256.0 Suborbital communications test. Inflation successful, radar Indicated

(AR 63 that the sphere surlace was not as smooth as ptanned,
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NASA Major Launch Record 1962
MISSION/ LAUNCH [LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERSJ WEIGHT] REMARKS

Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) | Peri Incl (de: (kg) (Al L hes from ESMC, unless otherwise noted)

Mariner | Aflas-Agena B Jui 22 DID NOT ACHIEVE ORBIT 202.8  Venus Flyby. Vehicle destroyed by Range Safety Officer about 290

{P-37) (V) 145 (U) seconds after launch when it veered off course.

Mariner |1 Atlas-Agena B Aug 27 HELIOCENTRIC ORBIT 202.8 Second Venus ftyby. First successful interplanetary probe. Passed

(P-38) () 179(8) Venus on December 14, 1962, at 21,648 miles; 109 days after launch.

A-Rho 1 Provided data on solar wind, cosmic dust density, and particie and
magnetic field variations.

Reentry I (U} Scout 13(U)  Aug 31 SUBORBITAL FLIGHT ‘Reentry test at 26,000 fps: Iate third stage igniton; desired speed was
not achieved. (WFF;

Tiros VI {S) Thor-Detta Sep 18 97.6 652 635 58.3 127.5 Provide ge of the 1962 saason. B high quality

A-Psi 1 (12)(S) cloud cover photographs

Alouette | (S) Thor-Agena B Sep 28 105.2 1022 987 80.5 7452 Designed and built by Canada to measure vanations in the ionosphere

B-Alpha 1 S) electron density distribution. Returned excellent data to 13 Canadian,
British, and U.S. stations, rative with Canada.

Explorer 14 Thor-Defta Oct2 DOWN JULY 1, 1966 30.4 Monitor trapped corpuscular radiation, sclar panticles. cosmic radiation,

(S-3a)(S) (13)(S) and solar winds. Placed into a highly elliptical orbit; excellent data

B-Gamma ! received.

Mercury(MA-8) Atlas 113(5) Oct3 LANDED OCT 3, 1962 1360.8 Manned Orbital Fliight with Walter M. Schirra, Jr. Made six orbits of the

{Sigma 7) (5} Earth. Mission Duration 9 hours 13 minutes 11 seconds.

B-Detta 1

Ranger V (U} Allas-Agena B Oct 18 HELIOCENTRIC ORBIT 3425 Rough land instrumented capsule on the Moon. Matfunction caused

B-Eta t 215 (S) power supply loss after B hours 44 minutes. Passed within 450 miles of
the Moon.

Explorer 15 Thor-Delta Oct 27 DOWN OCT 5, 1967 445  Study location, composition, and decay rate of antificial radiation belt

(S-3p} (S) (14) (S) created by high altitude nuclear explosion over the Pacific Ocean.

B-Lambda Degpin device failed; considerabie useful data transmitted,

Saturn (SA-3) Saturn | Nov 16 SUBORBITAL FLIGHT 86167.0 ital launch vehicle flight. Second "Project High

S, S Water" using 95 tons of water released at an altitude of 90 n.mi.

Relay | (S) Thor-Delta Dec 13 185.1 7436 1323 475 78.0  Test intercontinental microwave communication by low-altitude active

B-Upsilon 1 {15) (S} repeater satellite. Initial power failure overcome. Over 500
communication tests and demonstrations conducted

Explorer 16 Scout 14 Dec 16 104.1 1159 745 52.0 100.7 Measure micrometearoid puncture hazard to structura skin samples.

(S-55b) (S) (S) First statistical sampie: Hlux level found to lie between estimated

B-Chi 1 extremes. (WFF)
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NASA Major Launch Record 1963
MISSION/ LAUNCH (LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS l WEIGHT) REMARKS
intl Design VEHICLE | DATE | (Mins.) | Apogee (km) [ Perigee (km) [ Incl (deg) {kg) (Al L from ESMC, unless otherwise noted)
1963 1963
Syncom | (U) Thor-Detta Feb 14 CURRENT ELEMENTS NOT MAINTAINED 39.0 Firsttestofa ication satellite in orbit. Initial
1963 04A (16} (S) communication tests successtul; all contact was lost 20 seconds after
command to fire motor.
Salurrt Test Satum | Mer 28 SUBORBITAL FLIGHT Suborbital launch vehicle development test. Programmed in-flight
(SA-4) (5) {S) cutoft of one of eight engines; y
utilization tunction.
Explorer 17 (SA-4) (S) Thor-Deita Apr3 DOWN NOV 24, 1966 183.7 Measure density, ition, pressure and of the Earth’s
1863 08A anisy atmosphers. Discoversd a beft of neutral heliumn around the Earth.
Telstar i (S) Thor-Delta May 7 2253 10807 9867 428 79.4  Conduct wideband communication experiments. Golor and black and
1963 13A (18) (S) white television successfully transmitted to Great Britain and France.
Reimbursable (ATA&T).
Mercury (MA-9) Atlas 130 May 15 LANDED MAY 18, 1963 1360.8  Fourth Orbital Manned flight with L. Gordon Cooper, Jr. Various tests
(Faith 7) (S} (8} and i were pe Capsule atter 22 orbits.
1963 15A Mission Duration 34 hours 19 minutes 49 5.
RFO-1(S) Scaut 19 (S)  May 22 SUBORBITAL RUIGHT 217.6  Suborbital reentry flight test; carried AEC Reactor mockup.
Reimbursable {AEC). {WFF),
Tiros VI {S) Thor-Defta Jun 19 927 415 398 58.2 1347  Continued meteorological satellite development. Furnished over
1963 24A {18} (S} 30,000 usetul cloud cover photographs, including pictures of Hurricane
Ginny in its early stages in mid-Octobar.
CRL (USAF) (S) Scout21(S)  Jun28 DOWN DEC 14, 1983 99.8  Cambridge Research Lab geophysics expefiment tast.
1963 26A Reimbursable (DOD).
Reentry HI (U) Scout 22 (U)  Jul 20 SUBORBITAL FLIGHT Subomval reentry flight demonstration test of an ablation material at
k] . Vehicle faied. (WFF)
Syncom If {S) Thoe-Detta Jul 26 CURRENT ELEMENTS NOT MAINTAINED 39.0 Geosynd\ronous communication sateilte test. Voice, teletype,
1963 31A (20) (8) facsimile, and data transmission ests were conducted.
Little Joe II Little Joe Aug 28 SUBORBITAL FLIGHT Suborbital Apolio launch vehicle test. Booster qualification test with
Test (S [[EANE) dummm {White Sands]
Explorer 18 (S] Thor-Detta Nov 27 DOWN DEC 30, 1965 62.6  Firstin a series of Interplanetary Monttoring Platforms to obsarve
{IMP-A) 21)(S) interplanetary space over an extended pariod of the solar
1963 46A Discovered a region of high-energy radiation beyond the Van Allen belts;
reported stationary shock wave created by the interaction of the solar
wind and geomagnetic field.
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NASA Major Launch Record 1963
MISSION/ LAUNCH [LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] Inct (deg) | (kg) (Al L hes from ESMC, uniess otherwise noted)
Centaur Test Il (S) Atlas-Centaur  Nov 27 1046 1485 488 304 4620.8  Launch vehicie daveiopmenl test. Instumented vnm 2,000 pounds of
1963 47A (AC-2) (S) sensors, equi y. integrity
test.
Expiorer 19 Scout 24 Dec 18 DOWN MAY 10, 1981 7.7 Sphere, 12 feel in diameter, was optically tracked after fracking beacon
(AD-A) (S} (S) failed, to obtain long-term atmospheric density data and study density
1963 changes.
Tiros VI (S) Delta 22 Dec 21 985 m 663 585 1202 Continued gical satellite pment; initial fight 1est of
1963 S4A (&) Automatic Picture Transmission camera system which made it possible
1o obtain ocal cloud cover pictures using inexpensive ground stations.
1964 1964
Relay I (S) Deita 23 Jan 21 194.7 7535 1966 46.4 853 Modified satellite with a of TV or 300 one-way
1964 03A S vobe transmissions or 12 two-way narrowband communication.
more than 230 jons and tests; also obtained over
600 hours of radiation data.
Echo 11 (S) Thor-Agena B Jan 25 DOWN JUN 7, 1969 3484 Rigidized sphere, 135 feet in diameter, fo conduct ive
1964 04A (s) comnunn:aﬁon experiments (radio, teletype, facsimile tests). Good
1t resutts obtained; data @) with USSR, (WS
Satum | (SA-5) Satum | Jan 29 DOWN APR 30, 1966 17.554.2 Laundl vehicle davelopment test. Fifth flight of Saturn, first Block I
) (s) Satum, first Iive flight of the LOX/LH2 fusled second stage (S-1V).
1964 05A 11,146 measurements taken.
Ranger Vi (U} Atlas-Agena B Jan 30 IMPACTED MOON ON FEB 2, 1964 364.7 Photograph lunar surface before hard impact. No video signals
1964 07A 188 (S) received. Impacted on west side of Sea of Tranquility, within 20 miles of

target, after 856 hour flight.

Beacon Explorer Delta 24 Mar 18 DID NOT ACHIEVE ORBIT 547 Provide data on ionosphere; conduct laser and Doppler shift geodetic
A (S-66) ) tracking experiments. Vehicle third stage malfunctioned.
Arigl Il {UK) (S) Scout 25 Mar 27 DOWHN NOV 18, 1967 748 Carried three British experiments to measure galactic radio noise.
1964 15A {5} Cooperative with UK, (WFF,
Gemini | (S} Titan 1l 1{S) Apr8 DOWN APR 12, 1964 31752 Quatification of Gemini spacecraft configuration/Gemini launch vehicle
1964 18A combination in launch environment th orbital ingertion phase.
Fire | (S) Atias-Antares  Apr 14 SUBORBITAL FLIGHT 19958 Reentry Test to study the heating ervironment encountered by a
263 (S} the Earth’s al re at high
Apolio Abort Littie Joe 1| May 13 SUBORBITAL FLIGHT Vehicie development test to demonstrate Apolic spacecraft
A-001 (S) (S) pheric abort system [White Sands)
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NASA Major Launch Record 1964
MISSION/ LAUNCH |LAUNCH [PERIOD | CURRENT ORBITAL PARAMETERS | WEIGHT, REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [Perigee (km)] incl (deg) | (kg) (All L from ESMC, unless otherwise noted)
Saturn | (5A-6) {S) Satum | May 26 DOWN JUN 1, 1964 17644.9 Vehicle development test. First fiight of unmanned model of the
1964 254 (SA-6} (S) Apolio spacecraft. 106 measurements obtained.
Centaur Test It Atlas-Centaur  Jun 30 SUBORBITAL FLIGHT Launch vehicle o test; and g
1 (S) {AC-3) (S) evaluation.
SEAT | {S) Scout 28 (S)  Jut 20 SUBORBITAL FLIGHT Test ion engine performance in space. Confirmed that high
rgvalence ion beams could be neutralized in
Ranger VIl (3) Atias-Agena B Jul 28 IMPACTED MOON ON JUL 37, 1964 364.7  Photograph lunar surface befora hard impact. Transmmed 4,316 mgh
1964 41A 250 (8) quality photographs showing amazing detail before impacting in Sea of
Clouds; flight time 68 hours 35 minules 55 seconds.
Reentry IV (S) Scout 28 (S)  Aug 18 SUBORBITAL FLIGHT Reentry Test. Di the ability of the Apollo spacecraft to
withstand reentry conditions at 27.950 fps
Syncom Il (S) Delta 25 Aug 19 CURRENT ELEMENTS NOT MAINTAINED B5.8 ions sateflite. Provided
1964 47A {5} live TV coverage o' the Orympnc games in Tokyo and conducted various
COMMuUNIcations tests.
Explorer 20 {S) Scout 30 Aug 25 103.6 1001 855 798 445 Ionosphera Explorer to obtain radio soundmgs of upper ionosphere
1964 514 S, of the Topside Sounder
Nimbus | (S) Thor-Agena B Aug 28 DOWN MAY 16, 1974 3765 lmproved meteorological satellite; Earm orlemed 1o provide compiete
1964 52A (S) global cloud cover images. Retumed more than 27,000 excellent
Photographs; APT system supplied daytima photos to low-cost ground
stations,
OGO (L) Atias-Agena B Sep 4 CURRENT ELEMENTS NOT MAINTAINED 487.2 Slandardlzed spaoecraﬂ capable of conducting related experiments.
1964 54A 195 (S) Cartied 20 ir o ysical and solar
Boom deployment anomaly obscured hoﬂzon scanner's view of Earth.
Var uality data received from alt experiments.
Satumn | {5A-7) (S) Saturn | (S} Sep 18 DOWN SEP 22, 1964 Demonstrate Launch Vehicle/spacecraft compatibility and tast launch
1964 57A escape system. Telemetry obtained from 131 separate and continuous
measurements.
Expharer 21 {U) Detta 26 Oct4 DOWN JAN 30, 1966 Interplanetary Monitoring Platform to obtain magnetic fields, radiation,
1964 60A () and solar wind data. Failed to reach planned apogee;provided good data
RFD-2 (5; Scout31(8) Octd SUBORBITAL FLIGHT 217.6__ Reentry flight carried AEC Reactor Mockup, Reimbursable (AEC).
Explorer 22 (S) Scout 32 Oct 10 104.3 1054 872 797 52.6 Beacon Explorer; to provide data on vanations in the ionosphere's
1964 B4A S structure and relate ionospheric behavior to solar radiation. Low-cost
ground stations throughout the world received uncodsd radio signals.
Laser tracking accomplished on October 11, 1964, (WSMC)
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NASA Major Launch Record 1964
MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS J WEIGHT REMARKS
intl Design VEMICLE | DATE | (Mins.) [Apogee (km) | Perigee (km) | Incl (deg) | (kd) (All Launches from ESMC, unless otherwise noted)
Mariner |1l (U) Atlas-agena D Nov 5 HELIOCENTRIC ORSIT 260.8 Mars flyby. Fiberglass shroud failed to jettison property, solar panels
1964 73A 289 (U) failed to extend, Sun and Canopus not acquired. Transmissions ceased
9 hours after launch,
Explorer 23 Scout 33 Nov 6 DOWN JUN 29, 1983 1338 Provided data on i ion and of various
($-55C) (S) () matenials to penetration.
1964 74A.
Explorer 24 (S) Scout 34 Nov 21 DOWN OCT 18, 1968 8.6 First dual payload (Air Density/injun); two sateflites provided detailed
1964 76A (S) [ on complex radiati density ips in the upper
Explorer 25 (S) 114.6 2354 522 B1.3 340 ammospheres. {(WSMC)
1964 768
Mariner IV (S) Atlas-Agena D Nov 28 HELIOCENTRIC ORBIT 2608 Second of two 1964 Mars fiyby launches. Encounter accurred on
1964 77A 288 (S) July 14, 1965, with closest approach at 6,118 miles of the planet.
Transmitted 22 pictures.
Apclio Abort Littie Joe Il Dec B SUBORBITAL FLIGHT 3503.0  Frst test of Apollo emergency detection system al abort altitude.
A-002 (S| $) {White Sands
Centaur Atlas-Centaur Dec 11 DOWN DEC 12, 1964 2993.0 Vehicle development tight carried mass model of Surveyor spacecraft;
1964 82A (AC-4) (S) propulsion and stage separation test,
San Marco 1 (S} Scout 35 Dec 15 DOWN SEP 13, 1965 1152 Fiight test of satellite fo fumish data on air density and ionosphere
1964 B4A (S) characteristics. Launch vehicle provided by NASA, launched by Italian
launch crew. rative with ttaly. (WFF,
Explorer 26 (S) Delta 27 Dec 21 CURRENT ELEMENTS NOT MAINTAINED 458 Energetic Particles Explorer; carried five expenments to provide data
1964 BEA (S) on high-energy particles.
1965 1965
Gemini Il (S) Titan 11 2 Jan 19 SUBORBITAL FLIGHT 3133.9 Demonstrate structural integrity of reentry module heat protection
S) during maximum heating rate reentry and demonstrate vanable lift on
reentry module.
Tiros 1X (8) Detta 28 Jan 22 1189 2564 702 96.4 1383 First "Cartwheel® configuration for Weather Bureau's Operational
1965 04A (S) system, Provided increased coverage of global cloud cover with
pictures of excelient quality.
0S0 B-2 (S) Delta 29 Feb3 DOWN AUG 9, 1989 7449 Second in a senes 10 measure the frequency and energy of solar
1965 07A S) electromagnetic radiation in the ultraviolet, X-ray and gamma-ray
ions of the spectrum.
Pegasus | () Satum | Feb 16 DOWN SEP 17,1978 1451.5  Obtained scientific and engineering data on the magnitude and
1965 09A (SA-9) (S) direction of meteoroids in near-Earth orbit




NASA Major Launch Record

1965

MISSION/ LAUNCH |LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) Perigee (km} | Incl (deg) {kg) {All Launches from ESMC, unless otherwise noted)

Ranger VIl (8) Atlas-Agena B Feb 17 IMPACTED MOON ON FEB 20, 1965 364.7  Photograph lunar surface before hard impact. Transmitted 7,137 high

1965 10A 196 (3) quality photographs before impacting in the Sea of Tranquility: flight time
64,54 hours,

Centaur Test Atlas-Centaur  Mar 2 SUBORBITAL FLIGHT 2548.0 Vehicle development test; Atlas stage failed 4 seconds after hitoff.

() (AC-5) (U}

Ranger IX (S) Atlag-Agena B Mar 21 IMPACTED MOON ON MAR 24, 1965 364.7  Photograph lunar surface before hard impact Transmitted 5,814

1965 23A 204 (S) excellent quality pictures; about 200 pictures relayed live via commercial
TV, Flight time 64.52 hours.

Gemini )l {S) Titan Il 3 Mar 23 LANDED MAR 23, 1965 3236.9  First manned orbital fight of the Gemini pragram, with astronauts

1965 24A (s) Virgil |. Grissom and John W. Young. Manually controlied reentry after
three orbits._ Mission Dyration 4 hours 52 minutes 31 seconds.

Intelgat 1 (F-1) (S} Defta 30 Apr 6 CURRENT ELEMENTS NOT MAINTAINED 385  First operational satellite tor Comsat Cormp.. to provide commercial

1 2BA Irans-Atlantic communications. Reimbursable (Comsal

Explorer 27 (S) Scout 36 Apr 29 107.7 1312 929 a2 60.8 Beacon Explorar, oblained data on Eanth's gravilational field. Also

1965 32A S) carmed lases tracking expefiments.

Apolio Abort Little Joe |1 May 19 SUBORBITAL FLIGHT Demonstration of abort capability of Apollo spacecraft. Launch escape

A-003 {U) (V)] vehicle at high altitude not accomplished due to malfunction of Little Joe
11 Booster, {White Sands|

Fire 11 (S) Allas-Antares May 22 SUBORBITAL FLIGHT 2005.8 Second Reentry Test to study heating environment encountered by 2

264 (S) entering the Earth's atmo: at high sj 5

Pegasus || (S} Satum | May 25 DOWN MOV 3, 1979 1451.5 Micrometeoroid detection experiment confirmed lower meteoroid

1966 394 (SA-B) (S} ity than expected.

Expiorer 28 (S) Deita 31 May 29 DOWN JUL 4, 1968 59.0 Third interplanetary Monitoring Platform, carrying erght scientfic

1966 42A ) instruments, ta measure magnetic fiekls, cosmic rays, and solar wind

ond the Eanth's ma 3

Gemini IV (S) Titan Il 4 Jun 3 LANDED JUN 7, 1965 3537.6  Second manned Gemini flight with James A. McDivitt and Edward H.

1965 43A (S) White. During flight, White performed a 22 minute EVA using the Zerc-
G Integral Propulsion Unit. Mission Ouration: 97 hrs 56 mins 12 secs.

Tiros X (S) Detta 32 Jul 1 100.1 807 722 98.8 127.0  First U.S. Weather Bureau-funded Tiros; obtained maximum coverage

1965 51A (S) of 1965 hurricane and typhoon season.

Pegasus Il (S) Satum { Jul 30 DOWN AUG 4, 1969 14515 Final detecti Resuits of Pegasus

1965 60A (SA-10) (S) program indicated that the flux of small particles was less than expected,

the flux of large particles was mare than expected. and the flux of
medium-sized particles was about as predicted
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NASA Major Launch Record 1965

MISSION/ LAUNCH [LAUNCH PERIODI CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
(Mins.) {
2

Intl Design VEHICLE | DATE Apogee (km) | Perigee (km) [ incl (deg) | (kg) {All Launches from ESMC, unless otherwise noted)

Scout Test (S) Scout 37 Aug 10 2419 1134 69.2 0.0 Vehicle development test. Carried U.S. Army Secor geodetic satellite.

Secor (S) (s} Reimbursabie (DOD).

Centaur Test (S) Atlas-Centaur  Aug 11 BARYCENTRIC ORBIT 9526 Vehicle development test. Carried Surveyor dynamic model.

1965 64A (AC-6) (S) Direct-ascent test for guidance evaluation.

Gemini V {S) Titan # 5 Aug 21 LANDED AUG 29, 1965 3175.2  Third manned orbital flight with L Gordon Cooper and Charles

1965 68A {S) Conrad. Jr. Ejected Rendezvous Evaluation Pod (REP) for simulated

REP DOWN AUG 27, 1866 ;i P in icath

1965 68C other on-board experiments. Mission Duration: 190 hours 55 minutes
14 geconds,

080-C (V) Deta33(U) Aug2s DID NOT ACHIEVE ORBIT 2812 Third in a series to maintain continuity of observations during salar

ivi . Vehicle third ignited prematurely.

OGO I (U) Thot-Agena D Oct 14 DOWN SEP 17, 1981 507.1 Carmied 20 to i Earth space on

1965 81A (S) an interdiscipiinary basis. Failure of primary launch vehicle guidance
resulted in higher than planned orbit. Nineteen expenments retumed
useful data, (WSMC)

Germnini V1 (U) Atlas-Agena D Oct 26 DID NOT ACHIEVE ORBIT ‘Agena target vehicle. Simullaneous countdown of the Gemini

5301 {U) spacecraft and Atias-Agena Target Vehicle. Telematry was lost 375

seconds after launch of the target vehicle; Gemini launch was
terminated at T-42 minutes.

Explorer 29 (S) Detta 34 Nov 6 120.3 2274 1113 59.4 1746 GEOS-A, part of U.S. Geodetic Satellita Program to provide new

1965 89A S) geodetic data about the Earth.

Explorer 30 (S) Scout 38 Nov 18 100.4 881 664 59.7 56,7 Monitor solar X-rays and ultraviolet emissions during final portion of

1965 83A ) 10SY. Data acquired by NRL and foreign stations in 13 countries.
Cooperative with NRL. (WFF)

Explorer 31 (S) Thor-Agena B Nov 28 120.0 2858 501 79.8 98.9 Maks related studies of sp! ition and

1965 98B (S) variations. Provided excekent data from regions of the ionosphere

Alouette Il (S) 1183 2708 501 798 1465 never before investigated. Cooperative with Canada. {WSMC)

1965 98A

Gemini VI (S) Titan 11 8 Dec 4 LANDED DEC 18, 1965 6288 Fourth manned mission with Frank Borman and James A. Lovall, Jr.

19865 100A 3 Astronauts flew part of the mission without wearing pressure suits.
Mission Duration; 330 hours 35 minutes 01 seconds.

French 1A (€) Scout 39 Decé 98.8 708 696 75.9 71.7  Study VLF wave ion in the and magr pl

1965 101A {8) and measure slectron densites. Cooperative with France. {WSMC)
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NASA Major Launch Record 1965

MISSION/ LAUNCH (LAUNCH PERIOD[ CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km] | Perigee (km)] incl (kg) (All Launches from ESMC, unless otherwise noted)
Dec 15

Gemini VI-A (8) Titan if 7 LANDED DEC 16, 1965 31752 Fifth manned mission with Walter M. Schirra. Jr. and Thomas P
1965 104A (S) Stafford. First randezvous in space accomplished with Gemini VIl
Mission Duration

Pioneer VI (S) Detta 35 Dec 15 HELIOCENTRIC ORBIT 63.5 Operated in solar orbit to provide data on solar wind, interplanetary

1965 105A (S} magnetic fields. solar physics, and high-energy charged particles and
magnatic fiekds.

1966 1966

Apolic Abort Little Joe (I Jan 20 SUBORBITAL FLIGHT 4989.0  Apollo development flight to demonstrate launch escape vehicle

A-004 (5 {S). dormance. Last unmanned ballistic flight. ite_Sands

ESSAI(S) Detta 36 Feb3 997 806 684 978 1383  Sun-synchronous orbit permitied satellite 10 view weather in each area

1966 08A {8} of the globe each day, photographing a given area at the same local

time every day. First Advanced Vidicon Camera System provided
valuable information about weather patterns and conditions,

Reimbursable (NQAA). (WSMC
Reentry V (S) Scout42 (S) Feb9 SUBORBITAL FLIGHT 95.0  Test to investigate the heabing environment of a body reentering the
Earth's atmosphere at 27,000 fps. (WFF}
Apollo Satum Saturn IB Feb 26 SUBORBITAL FLIGHT 20820.1  Launch Vehicle development fiight; carried unmanned Apoiio
(AS-201) ($) S spacecraft
ESSA I (S) Detta 37 Feb 28 1134 1412 1352 101.0 131.5  Provided direct readout of cloud cover photos 16 iocal users Along
1966 16A (S) with ESSA I, completed the initial global weather satefiite system.
Reimbursable (NOAA). (WSMC)
Gemini VIl (U) Titan 18 (5)  Mar 16 LANDED MAR 17, 1966 3788.0  Agena Target Vehicle launched from Complex 14 and manned Gemini
1966 20A launched frem Complex 19. Astronauts Neil A, Armstrong and Dawid
GATY (S) Atlas-Agena D Mar 16 DOWN SEP 15, 1967 R. Scott accomplished rendezvous and docking. Attitude and
1966 19A 5302(S) maneuver thruster malfunction caused the docked spacecraft 1o tumble.
Astronauts separated the vehicles and terminated the mission earty.
EVA was not accomplished. First Pacific Ocean landing. Mission
Dur; 1 seconds.
Centaur Test (U} Atlas-Centaur  Apr 8 DOWN MAY 5, 1966 7847  Launch vehicie development fiight; carned Surveyor model. Second
1966 30A /AC-8) (L) Centaur Engine firing unsuccessful.
OAQ | (W) Atlas-Agena D Apr8 100.6 793 783 5.0 1769.0  Carried four experiments to study UV, X-ray and gamma-ray regions
1966 31A 5002C (S Primary battery malfunctioned
Nimbus Il (S} Thor-Agena D May 14 108.0 1174 109t 100.6 4137 Provided global weather photography on 24-hour basis for
1966 40A 0 5308 (S) meteorological research and operational use (WSMC)
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NASA Major Launch Record 1966

MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS | WEIGHT)| REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) ] Perigee (km)| Incl (deg) (kg) (ANl L hes from ESMC, unless otherwise noted)
Gemini IX (U) Attas-Agena D May 17 DID NOT ACHIEVE ORBIT 3252.0 Target vehicle for Gemini IX; vehicle failure caused by a shontin the
5303 (V) servo controi circuit,

Explorer 32 (S) Detta 38 May 25 DOWN FEB 22, 1985 2245 Atmosphere Explorer. carried 8 o measure

1966 44A (S) composition, density and pressures in the upper atmosphere.

Surveyor | (S) Atlas-Cemtaur  May 30 LANDED ON MOON JUN 2, 1966 0652 Achieved saft lunar landing in Ocean of Storms, Performed

1966 45A (AC-10) (S} ineering tests and Landing pads
penetrated the lunar surface to a maximum depth of 1 ineh.

Gemini IXA (V) Titan N 9 Jun3 LANDED JUN 8, 1966 3706.3  Seventh manned mission with 1homas P. Stafford and Eugene A,

1966 47A (8) Ceman. Target vehicie shroud failed to separate; docking was not

GATV (U) Atlas-Agena D Jun 1 DOWN JUN 11, 1966 achieved. EVA was successful, but evaluation of AMU was not

1966 46A 5304 (S) achweved. Mission Duration 72 hourg 20 minutes 50 seconds.

OGO il (S) Atlas-Agena B Jun7 CURRENT ELEMENTS NOT MAINTAINED 5148 Carried 21 expenments 10 obtain correlated data on geophysical and

1966 49A 5601 (S) solar in the Earth's by First 3-axis ion in
highty eliphcal orbit.

OV-3(5) Scout 46 (S}  Jun 8 142.9 4703 645 408 173.0  Radiation research sateliile for the USAF. Reimbursable (DOD).

1966 S52A

Pageos | (S) Thor-Agena D Jun 23 177.0 5598 2533 845 56.7 Sphere, 100 feet in diameter, to determine the locaton of continents.

1966 56A (5) fand masses, and other geographic points using a worid-wide
triangulation netwock of stations. SMC,

Explorer 33 (5) Detta 39 Jul1 CURRENT ELEMENTS NOT MAINTAINED 93.4 Interplanetary Monitoning Platform to study, at lunar distance, the

1966 58A (&3] Earth's magnetosphere and magnetic tail. Planned anchored tunar orbit
was not achieved; usetul data obtaingd from Eathorbit._____..__.. ]

Apoilo Satum Satum 1B (S) Jut5 DOWN JUL 5, 1966 26354 Launch vahicke development fight to evaluate the S-1VB stage vent

AS-203 (S) and restart capability.

1966 59A

Gemini X (S) Titan 1110 (S) Jul 18 LANDED JUL 21, 1968 3762.6 Eighth manned mission with John W. Young and Michaet Collins.

1966 B6A Pertormed first docked vehicke mansuvers; standup EVA of 89

GATV (8} Atias-Agena D Jul 18 DOWN DEC 29, 1966 minutes; umbilical EVA of 27 minutes. Mission duration 70 hours

1966 65A 5305 (S) 46 minutes 39 seconds.

Lunar Orbiter | (S) Atlas-Agena D Aug 10 DOWN OCT 29, 1966 3856 Photograph landing sites for Apollo and Surveyer missions from funar

1866 73A 5801 (S) orbit. Photographed over 2 million square miles of the Moon's surface;

took the first two photos of the Earth from the distance of the Moon
Demonstrated maneuverability in lunar orbit.

B-89



NASA Major Launch Record

1966

MISSION/ LAUNCH |LAUNCH PERIOD CURRENT ORBITAL PARAMETERS ’WE'GHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) | Perigee (km) [ Inci (deg) | (kg) from ESMC, unless otherwise noted)
Pioneer VII (S) Detta 40 Aug 17 HELIOCENTRIC OHBIT 635 Secondina senes of interplanetary probes to prowide data on sotar
1966 75A fields, and cosmic ra
Apollo Satum Satum 18 (S)  Aug 25 SUBORBITAL FLIGHT 25809.7  Apoilo launch vehicie/spacecraft deVER)pmenl fight to test Command
AS-202 (S) Mocule heat shietd and obtain launch vehicle and aft data.
Gemini X (S) Titan i 11(S) Sep 12 LANDED SEP 15, 1966 3798.4  Ninth manned mission with Chanles Corvad, Jr. and Richard F. Gordon,
1866 81A Jr. Rendezvous and docking achieved, Umbilical and standup EVA
GATV (S) Atlas-Agena D Sep 12 DOWN DEC 30, 1966 pertormed and as well as tethersd spacecraft experiment. Mission
1966 BOA 5306 (8] Duration 71 hours 17 minutes 8 seconds.
Survevor 11 (L) Atlas-Centaur Sep 20 IMPACTED MOON ON SEP 23, 1966 1000.2  Second soft lunar landing planned. One vernier engine did not fire for
1966 84A {AC-7) (S) i , sending the imoa lumbling mode.
rashed southeast of crater 5 after £2.8 hour
ESSA It (S) Oeita 41 Oct 2 1145 1483 1384 100.9 1474 Haplacad ESSA | in Tiros Operational Satelite (TOS) tyttem
1966 87A (S) Saphsﬂomed cameras and sensors provided valuable information about
ttemns/conditions. Reimbursable (NOAA). (WSMC)
Centaur Test Attas-Centaur  Oct 26 DOWN NOV 6, 1966 9526  Launch vehicte development fght; Surveyor model injected into
(AC-8) (S} {AC-8) (S) srmulaled lunar tmrsfev orbit. Demonstrated two-bum parking orbit
1966 95A
Intelsat Il F-T (U) Delta 42 (S)  Oct 26 ka4 7229 3123 16.9 Comsal commercial eommumcauons satellite. Apogee monitor
966 96A malfunction resulted in eMiptical orbit. Reimbursable (Comsat).
Lunar Orbiter 2 (S) Atlas-Agena ) Nov 6 DOWN QCT 11, 1967 3856  Photographed lunar landing sites from Iunar orbit; provided new data
1966 100A 5802 (S) on tunar gravitational field; photographed Ranger VIl landing point and
.. Buir8Ce debris tossed out at impact,
Gemini Xit (S) Titan 11 12(8) Nov 11 LANDED NOV 15, 1966 621 Tenth and last manned Gemini flight with James A. Lovel, Jr. and
1966 104A Edwin E. Aldrin, Jr. Rendezvous and docking achieved. Two EVA's
GATV (S) Atlas-Agana O Nov 11 DOWN DEC 23, 1966 performed. Mission duration 84 hours 34 minutes 31 seconds.
1966 103A 5307 (5]
ATS 1(S) Atlas-Agena O Dec 7 1436.0 35817 35750 143 Perform various communication, meteoroiogy, and control technology
1966 110A 5101 (5} expenmeﬂtsundcanyomsaermﬁcmewmmomsm
i results ing. Spin-scan cloud camera
photographed changing waalhsv pamams air-to-ground and alr-to-air
the first time,
Biosatelte ) (U) Deita 43 Dec 14 DOWN FEB 15, 1967 426.4 Cunwdwogﬂlmwshmmlmmaaﬂsdaolmspace
1966 114A (S} environment on iife processes. Reentry vehicle separated but rocket
faled, leaving the capsule in orbit. No useful scientific data oblained.
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NASA Major Launch Record 1967
MISSION/ LAUNCH |LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS ] WEIGHT] REMARKS
Inti Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)[Inci (deg) | (kg) (AL hes from ESMC, unless otherwise noted)
1967 1967
intelsat f F-2 (S) Deita 44 Jan 11 CURRENT ELEMENTS NOT MAINTAINED 871 Comsat commercial communication satellite. Reached intended
1967 01A tion 41 N
ESSA IV (S) Detta 45 Jan 26 113.4 1437 1323 102.0 1315 Replaced ESSA Il in TOS system. Provided daily coverage of local
1967 06A (S} weather systems to APT receivers. Shutter malfunction rendered one
camera inoperative. Reimbursable (NOAA). SMC)
Lunar Orbiter 3 (S} Atlas-Agena D Feb5 DOWN OCT 9. 1967 3856  Photographed lunar landing sites from junar orbit; also retumed
1967 08A 5803 (S) 600,000 sq. m1. of front and 250,000 sq. mi. of back side lunar
t - provided gravitational field and (unar environment data,
0SO M {S) Delta 48 Mar B DOWN APH 4, 1982 584.4 Camed 9 experiments to study structure, dynamics and chemical
1967 20A S) composition of the outer solar atmosphere through X-ray, visible, and
UV radiation measurements.
Intelsat Il F-3 (S) Delta 47 Mar 22 CURRENT ELEMENTS NOT MAINTAINED 87.1 Comsat 2 satellite. Ci Intedsat |1
1967 26A S; system. Reimbursable (Comsat).
ATS 11 {U) Atlas-Agena D Apr 6 DOWN SEP 2, 1969 3243 Test of the gravity gradient control system; carried microwave
1967 31A 5102 {U) communications, meteorological cameras, and eight scientific
experiments. Second stage failed 10 restart, resufting in an elliptical
¢ . ineg
Surveyor |t (S) Atlas-Centaur  Apr 17 LANDED ON MOON APR 20, 1967 10356 Vernier engines tailed 10 cut off as planned; spacecraft bounced twice
19867 35A (AC-12) (S) before landing. Surface sampler was used for pressing, digging,
trenching, scooping, and depositing surtace material in view of the
camera. Returned over 6,300 phatographs, including pictures of the
Earth during lunar sclipse.
ESSAV (S) Detta 48 Apr 20 135 1419 1352 1020 1474 Replaced ESSA il in TOS System. Fumished daiy global coverage of
1967 36A & weather 5. Reimbursable (NOAA). MC,
San Marco I (S} Scout 52 Apr 26 DOWN OCT 14, 1967 150.3  First sateflite launch attempt from a mobile sea-based platform in the
1967 38A (S) Indian Ocean: launched conducted by Italian crew. Provided continuous
uatorial air density meagurements, rative with ftaly, SM
Lunar Orbiter IV {8) Atlas-Agena D May 4 DOWN OCT 6, 1967 3856 Lunar orbit achieved. Photographed 99% of the Moon's front side and
1967 41A 5804 (S additional back side areas.
Asiel lll (S) Scout 53 May 5 DOWN DEC 14,1970 7025  First UK-buill satellite to extend atmospheric and ionosphenc
1967 42A S! mnvestigatons Cooperative with UK. WSMC!
Explorer 34 (S} Delta 49 May 24 DOWN MAY 3, 1969 739 Fifth in Interplanetary Monitoring Plaform series to study Sun-Earth
1967 51A Sy relationships. Elliptical orbit achieved, Useful data retumed (WSMC)
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NASA Major Launch Record 1967
MISSION/ LAUNCH |LAUNCH | PERIOD L CURRENT ORBITAL PARAMETERS I WEIGHT)| REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Periges (km)J incl ( (kg) (ANl L hes from ESMC, unless otherwise noted)
ﬁo II-A (U} Scout 55 (U) May 29 OID NOT ACHIEVE ORBIT 89.1  Camed 7 experiments 1o study solar and cosmic radiation. Third stage
v failure. rative with ESRO. (WSMC
Mariner V (S} Atlas-Agena O Jun 14 HELIOCENTRIC ORBIT 2449  Venus fiyby. Returned data on planet's atmosphere, radiation, and
1967 60A 5401 (S magnetic field environment.
Surveyor IV (U) Alas-Centaur  Jul 14 IMPACTED MOON ON JUL 17, 1967 10374 Lunar soft landing mission. All systems were normal until 2 seconds
1967 68A (AC-11)(S) before retro rocket bumaut (2-1/2 minutes before touchdown) when the
Sig was abruptly lost,
Explorer 35 (S) Delta 50 Jul 19 SELENQCENTRIC ORBIT 104.4  Interplanetary Monitoring Platiorm to study sotar wind and
1967 70A (8) inlerplanetary fietds at lunar distances. Lunar orbit achieved. Resuits
indicated no shack front precedes the Moon, na rnagnetic field, no
radiation betts or evidence of lunar re.
OGO IV (8) Thor-Agena D Jul 28 DOWN AUG 16, 1972 5516  Study relationship between Sun and Earth's environment. Near-polar
1967 73A S, orbit achleved, 3-axis stabilized. (WSMC
Lunar Orbiter V (S) Atlas-Agena D Aug 1 DOWN JAN 31, 1968 3856  Fifth and final mission 1o photograph potential landing sites from junar
1967 75A 5805 (S; orbit._Increased lunar pholographic coverage to better than 99%.
Biosatellite Il (S) Delta 51 Sep7 DOWN SEF 9, 1967 425.4  Carried 13 expenments to conduct biological experiments in low Earth
1967 83A (S) orbit, Reentry inihated 17 orbits early because of communications
difficulties and storm in recovery area. Air recovery successtful.
Surveyor V (S) Atlas-Centaur Sep B LANDED ON MOON SEP 11, 1967 1006.1  Lunar soft landing accomplished; retumed TV photos of lunar surface
1967 84A {AC-13} (S, and data on chemical characleristics of lunar soil.
Intelsat i (S) Delta 52 Sep 28 CURRENT ELEMENTS NOT MAINTAINED 87.1  Comsat commercial communications satellite to provide 24-hour
1967 94A S; lransoceanic service. Reimbursable (Comsat).
QO8G-IV (S) Detta 53 Oct 18 DOWN JAN 15, 1982 276.7  Continuation of OSO program to better understand the Sun's
1967 100A (S) structure and determine the solar influence upon the Earth. Obtained
Ihe first pictures made of the Sun in extreme uitraviolet.
RAM C-1 (S} Scout 57 (S} Oct 19 SUBORBITAL FLIGHT 116.6  Reentry lest ta investigate communications problems, expetienced
dufing reentry. {WFF)
ATS I (S) Atlas-Agena D Nov 5 1436.1 35844 35730 142 714.0  Further pment of s arxi concepts in useful
1967 111A 5103 (S) ications of space gy to icat ay.
_navigation. and Earth resourges
Surveyor VI (S) Atlas-Centaur  Nov 7 LANDED ON MOON NOV 10, 1867 1008.3  Lunar soft landing achieved; pictures and soil analysis data transmitted.
1967 112A (AC-14) (8) Vemier engines restarted, lifting spacecraft 10 feet from the sudface and
landing 8 feet from the original landing site, petforming the first rocket-
powered takeoff from the lunar surface.
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MISSION/ LAUNCH [LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS | WEIGHT| REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Peri km) | Inci (kg) (Al L hes from ESMC, unless otherwise noted)
Apolio 4 (S) Saturn V Nov 8 DOWN NOV 9, 1967 45506.0  Launch vehicie/spacecraft development flight. First launch of the
1967 113A AS-501 (S) Saturn V; carried unmanned lio Command/Service Module
ESSAVI(S) Dela 54 Nov 1¢ 1148 1482 1407 102.2 1297 Replaced ESSA Ii and ESSA IV inthe TOS system: used in central
1967 114A S) analysis of global weather. Reimbursable (NOAA WSMC,
Pioneer VI (S) Detta 55 Dec 13 HELIOCENTRIC ORBIT B5.8  Third in a series of interplanetary probes to provide data on the solar
1967 123A {8) wind, magnetic figlds, and cosmic rays. Carried TETH-1, the first NASA
TETR-1(S) DOWN APR 28, 1968 20.0 piggyback payload.
1967 1238
1968 1968
Surveyor VIl {S) Attas-Centaur Jan 7 LANDED ON MOON JAN 9, 1968 70401 Lunar soft landing achieved, provided pictures of lunar terrain, portions
1968 01A {AC-15) (8) of spacecratt, experiment operations, stars, planets, crescent Earth as it
chan hases, and first observation of antificial light from the Earth,
Explorer 36 (S) Delta 56 Jan 11 1122 1572 1079 105.8 212.3  GEOS spacecraft fo provide precise information ‘about the size and
1968 02A {S) shape of the Earth and strength of an variations in its gravitational field:
art of the National Geodetic Program, WSMC;
Apollo 5 (S} Saturn 1B Jan 22 DOWN JAN 24, 1968 3ZE06.0  First flight test of the Lunar Module; verified the ascent and descent
1968 07A AS-204 (S) stages. propulsion systems, and restart operations.
QGO V(S) Atlas-Agena D Mar 4 CURRENT ELEMENTS NOT MAINTAINED 611.0  Provided of energy ics in the Earth's
1968 14A 5602A (S radiation belts; first evidence ot electric fields in the bow shock.
Explorer 37 (S) Scout 60 Mar 5 DOWN NOV 16, 1990 B3B8  Solar Explorer to provided data on selected solar X-ray and ultraviolet
1968 17A S) emissions, C rative with NAL. [WFF
Apollo 6 (U) Satum V Apr 4 DOWN APR 4, 1968 428560 Launch vehicle and spacecraft development flight. Launch vehicle
1968 25A AS-502 (U engines mattunctioned; s aft systems perlormed normally.
Reentry VI (S) Scout 81 (8) Apr27 SUBORBITAL FLIGHT 372.0  Turbulent heating expenment to obtain heat transfer measuremants at
20,000 fps. (WFE
ESRO IIB (S) Scout 62 (S) May 17 DOWN MAY 8, 1971 891 Carried seven experiments to study solar and cosmic radiation in the
1968 41A lower Van Allen beit. rative with ESRO. WSM
Nimbus B (U) Thor-Agena D May 18 DID NOT ACHIEVE ORBIT 5715 Expenmental meteorological satellite; also carmed Secor 10 (DOD) as a
Secor 10 () (V)] secondary payload. Boosler malfunctioned; destruct signal sent by
Range Safety Officer. (WSMC,
Explorer 38 (S) Detta 57 (S} Jul 4 2242 5869 5825 1208 2754 Radio Astronomy Explorer io monitor low-frequency radio signals
1968 55A originating in our own solar system and the Earth's magnetosphere and

radhation belts.
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NASA Major Launch Record 1968

MISSION/ LAUNCH [LAUNCH |PERIOD uURRm ORBITAL PARAMETERS IWEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)] Incl (deg) | (kg) (AL hes from ESMC, unless otherwise noted)
Expiorer 39 (S) Scout63(S) Aug8 DOWN JUN 22, 1881 9.3 Dual payload (Air Densityinjun Explorers) to continue the detaiied
1968 66A scientific study of the density and radiation characteristics of the
Explorer 40 (S) 179 2494 677 80.7 69.4  Earih's upper atmosphere. {WSMC)
1968 668
ATS tV (U} Allas-Centaur Aug 10 DOWN OCT 17, 1968 3901 Evaluate gravity-gradient . s i of
1968 6BA (AC-17) (U} voica, TV, telegraph, and digital data. Centaur failed to reignite for
. Second bum; spacecraft remained in parking orbit attached to Centayr. |
ESSA VI (S) Delta 58 (S)  Aug 16 1149 1471 1428 101.4 147.4  Replaced ESSA V as the primary stored data saleliite in the T
1968 B9A systemn. Reimbursable (NOAA).
RAM ClI (S Scout 84 (S) Aug 22 SUBORBITAL FLIGHT 1220 Measure electron and son concenirations during reentry. )
Intelsat il F-1 (U) Deita59 (1) Sep 18 DID NOT ACHIEVE ORBIT 2867 Comsat commercial communications satellite. Vehicle fallure.
Reimbursable (Comsat).
ESROIA (S) Scout 65(S)  Oct 3 DOWN JUN 26,1970 85.8 Carried eight experiments to measure energies and pitch angles of
1968 84A particies impinging on the polar ionosphere during magnetic storms and
uiet periods ralive with ESRO. SMC;
Apollo 7 (S} Satum I8 Oct 11 LANDED OCT 22, 1968 51.655.0  First manned flight of the Apollo spacecraft with Waiter M Schirra, Jr.,
1968 89A AS-205 (S) Donn F. Eissie, and Walter Cunningham. Performed Earth orbit
operations. Mission Durabon s 9 minutes 3
Pioneer X (S) Detta 60 Nov @ HELIOCENTRIC ORBIT 667 Deep space probe to collect scientific data on the electromagnetic and
1968 100A (S) ptasma properties of interplanetary space. Camied TETR 2 as a
TETR 2(S) DOWN SEP 19, 1979 secondary payload.
1868 1008
HEOS A (S) Detta 61 Dec 5 DOWN OCT 28, 1975 1088  Study interplanetary magnetic fields and solar cosmic ray particles.
1968 109A S| Reimbursable (ESA ).
OAO I (S) Atlas-Centaur Dec 7 93.9 759 750 350 20167 Perform astronomy investigations of celestal objects in the URraviolet
1588 110A (AC-16) (S ion of the el netic spectrum.
ESSA VI (S) Deita 62 Dec 15 1146 1461 1411 1018 136.1  Meteorological satelite for ESSA. Reimbursable (NOAA). (WFF)
1968 114A &)
Inteisat Ill F-2 (S) Deita 63 Dec 18 CURRENT ELEMENTS NOT MAINTAINED 286.7  Initial increment of first global commerdial communications sateliite
1968 1164 (S S for Comsat._Reimbursable (Comsat).
Apolto 8 (S} Saturn V Dec 21 LANDED DEC 27, 1968 51655.0  First manned Satum V fight with Frank Borman, James A. Lovedl, Jr.,
1968 118A AS-504 (5) and Wiiam A. Anders. First manned lunar orbit mission: provided a
) close-up look at the Moon during 10 lunar orbits. Mission Duration 147
] haurs 0 minutes 42 secons,
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NASA Major Launch Record 1969
MISSION/ LAUNCH [LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS ] WEIGHT REMARFKS
Intl Design VEHICLE | DATE | (Mins.) [Apoges (ikm) | Perigee (km)] Incl (deg) | (k) (AN L hes from ESMC, unless otherwise noted)
1969 1969
OS0V (S) Deita 64 Jan 22 DOWN APR 2, 1964 2885 Continuation of OSO program to study Sun's X-rays, gamma rays, and
1 _radio emigsions,
ISIS-A (8) Deita 65 Jan 30 127.7 3471 574 88.4 2359 _Sa(euiu buitt by Canada: carried 10 experiments ta study the
Inteisat lll F-3 (S) Dea 66 (S) Feb5 CURRENT ELEMENTS NOT MAINTAINED 286.7 Second inc’femenl of Comsat's
1960 11A__ i ;
Mariner VI (S) Atas-Centaur  Feb 25 HELIOCENTRIC ORBIT 4118 Mars flyby: pravided high resolution photographs of the Martian
14, - surtace. 120 miles on 1.1 A
ESSA IX (S) Detta 67 Feb 26 1152 1503 1422 101.4 1574  Nirth and last in the TOS series of meteorclogical sateliles.
1 1 Rei JQAA).
Apolio 9 (S) Saturn V Mar3 LANDED MAR 13, 1969 §1855.0 Earth orbital fiight with James A. McDiwitt, Davia R. Scott. and Russell
1969 18A SA-504 (S) Schweickart. First flight of the lunar module. Performed rendezvous,
ing, and EVA. Mission Durabon 241 hours 0 minute 54 seconds.
Mariner VI (S) Allas-Centaur  Mar 27 HELIOCENTRIC ORBIT 4118 Mars fyby: provided high resolution photographs of the Martian
1969 30A AC-19) surface. Closest g was 2 190 miles on 5t 5, 1968.
Nimbus 11} (S} Thor-Agena  Apr 14 107.2 1128 1068 100.0 5756 Provided night and day globat meteorological measurements from
1969 37A {S) space. Secor (DOD) provided geadetic position determination
Secor 13 (S) 107.2 127 1067 100.0 20.4 measurements. (WSMC)
1969 37B
Apofio 10 (S} Satum V May 18 LANDED MAY 26, 1968 B1655.0 Manned lunar orbital fight with Thomas P. Stafford, John W. Young,
1369 43A SA-505 (S) and Eugene A. Ceman to test all aspects of an actual manned lunar
landing 1 the landing. Mission D on 192 hrs ing 23 g€Cs.
intelsat I F-4 (S) Detta 68 May 21 CURRENT ELEMENTS NOT MAINTAINED 1438 Third of Comsat's operational
1969 45A i
OGO VI (S) Thot-4 Juns DOWN OCT 12, 1979 631.8  Last in the OGO series lo provide measurements of the energy
1969 51A (S) charactenstics in the Earth's radiation beits; provided the first evidence
of electric fields in the bow " SMC’
Explorer 41 (S) Delta 69 Jun 21 DOWN DEC 23, 1972 78.7 Severth Interplanetary Monitoring Platform o continue study of
1969 53A $) the environment within and Earth's €.
Biosatellite 1l {U) Delta 70 Jun 28 DOWN JUL 7, 1968 563 Conduct intensive experiments 10 evaluate effacts of weightiessness
1969 56A )

with a pigtail monkey onboard. Spacecraft deorbited atter 9 days
because the monkey's lic condition was L rapidly.
Monkey expired 8 hours after recovery, presumably from a magsive
heart attack brought on by dehydration.

B-95



NASA Major Launch Record

1969

MISSION/ LAUNCH [LAUNCH {PERIOD LCURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Periges (km) [ incf {de: (kg) (ANl L from ESMC, uniess otherwise noted)
Apallo 11 (S) Satum v Jul 16 LANDED JUL 24, 1968 51655.0  First manned lunar landing and retur to Earth with Neil A, Armstrong,
1969 59A SA-506 (S) Michael Colling, and Edwin A. Aldrin. Landed in the Sea of Tranquiltity
on July 20. 1989; deployed TV camera and EASEP experiments
performed lunar surface EVA, retumed lunar soil samples. Migsion
Duration 185 hours 18 minutes 35 seconds.
Intelsat th F-5 (U) Detta 71 Jul 26 DOWN OCT 14, 1988 146.1  Fourth increment of Comsat's
1969 64A (8) satellite system. Third-stage maltunctioned; sateliite did not achieve
desired orbit_Reimbursable (Comsat).
0SO VI(S) Delta 72 Aug9 DOWN MAR 7, 1981 173.7  Continuing study of Sun's X-rays, gamma rays, and radic emissions.
1969 68A (§) Carried PAC experiment 10 stabilize spent Datta stage.
PAC (8) DOWN APH 28, 1977 17,9
1969 668
ATSV (V) Allas-Centaur  Aug 12 14475 36031 35986 139 432.7 Evaluate gravity-gradient stabilizaton for geosynchronous satellites.
1969 69A {AC-18) (5) Anomaly atter apogee motor firing resulted in ceunterclockwise spin:
gravity-gradient booms could not be deployed. Nine of 13 experiments
retumed useful data.
Pioneer £ (U} Delta 73 Aug 27 DIiD NOT ACHIEVE ORBIT 671 Deep space probe to study magnetic disturbances in interplanetary
(TETRC) (W) W) 18.1 space. Vehicle malfunctioned; destroyed 8 minutes 3 seconds into
ered flight by R, Satety Officer.
ESRO 1B (S) Scout 66 Oct 1 DOWN NOV 23, 1969 85.8  Fourth European-designied and built satefiite to study ionospheric and
1969 83A S) auroral phenomena over the northem polar regions. Reimbursable
__(ESA) (WsMo) |
GRS-A (S) Scout 67 Nov7 1108 2155 kral 1028 72.1  Study tha inner Van Allen belt and auroral zones of the Northem
| 1969 97A {8) Hemisphere. C tive with Germany. WSMC)
Apolio 12 (S) Satumn v Nov 14 LANDED NOV 24, 1969 51655.0 Second Manned lunar landing and relum with Charles. Conrad, Jr..
1969 99A SA-507 (S} Richard F. Gordon, and Alan F, Bean. Landed in the Ocean of Storms
on November 19, 1969; deployed TV camera and ALSEP experiments;
two EVA's performed; collected core sample and Iunar materials;
photographed and retrieved parts from Surveyar lif spacecraft. Mission
duration 244 hours 36 minutes 24 seconds.
Skynet A (S) Delta 74 Nov 21 ELEMENTS NOT AVAILABLE 2427 Comemunication satellite for the United Kingdom. Reimbursable (UK).
1969 101A )
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MISSION LAUNCH |LAUNCH | PERIOD ‘ CURRENT ORBITAL PAHAMETERL‘ WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) | Perigee (km) [ Incl (deg) (kg) (ANl L hes from ESMC, unless otherwise noted)

1970 1970

Intelsat i F-6 (S) Delta 75 Jan 14 CURRENT ELEMENTS NOT MAINTAINED 155.1  Part of Comsat's op satellite

1970 03A (S] system. Reimbursable Comsat).

ITOS I (S) Delta 76 Jan 23 116.0 1477 1431 101.3 3062 Second generation meteorological satellite to provide daytime and

1970 0BA (S) nighttime cloud cover observations in both direct and stored modes.

Oscar 5 (S) 1150 1475 1431 101.3 91 Oscar (Australia), carried as a piggyback, was used by radio amateurs

1970 088 throughout the world. (WSMC]

SERT I (U) Thor-Agena  Feb3 106.0 1044 1038 99.2 5035 lon engine test. Fell short of mission duration objective by less than

1970 09A S, 1 month. (WSMC.

NATOSAT I (S) Delta 77 Mar 20 1436.2 35798 35779 129 2427 Communications satellite for NATO. Reimbursabie (NATO).

1970 21A S|

Nirmbus D (S} Thor-Agena  Apr 8 107.1 1096 1086 989 6198 Stabikzed, Earth-onented platform to test advanced systems for

1970 26A (S) collecting meteorological and geological data. TOPOQ. carried as a

TOPQ 1(S) 106.9 1084 1082 99.8 218  pi iang (WSMC)

1870 258

Apollo 13 (U) Satum V Apr 11 LANDED APR 17,1970 516550  Third manned lunar landing attempt with James A. Lavell. Jr., Jobn L.

1970 29A SA-508 (5) Swigert, Jr., and Fred W. Haise. Jr. Pressure lost in SM oxygen systsm:
mission aborted; LM used for life support. Mission Duration 142 hours
54 minutes 41 seconds.

Intelsat Il F-7 (S} Delta 78 Apr 22 CURRENT ELEMENTS NOT MAINTAINED 290.3 Partof Comsats d satellite

1970 32A [ system. Reimbursable (Comsat).

Inteisat 1§ F-8 (U) Detta 79 Jul 23 1408.2 36634 33842 139 2903 Part of Comsat's i o satellite

1970 55A {S) system. Malfunction during apogee motor firing; failed to achieve
desired orbit. Reimbursable (Comsat),

Skynet 2 (U) Delta 80 Aug 19 CURRENT ELEMENTS NOT MAINTAINED 7427 Communication sateliite for the United Kingdom. Telemetry

1970 62A (S) terminated following apogee motor failure. Rembursable (UK]

RAM CIll (S Scout 69 (S) 30 SUBORBITAL FLIGHT 134.0__Reentry test of radio blackout.

OFO 1 (S) Scout 70 Nov 8 DOWN MAY 8, 1971 182,90  Orbiting Frog Otolith (OFQ) in wikch frogs were used to Study the

1970 94A S) effects of weightlessness on the inner ear, which controls balance.

RAMS (8) DOWN FEB 7, 1971 21.0 Radiation Meteoroid Spacecraft (RMS) provided data on radiation

1870 548 betts. (WFF’

OAOB (U) Atlas-Centaur Nov 30 DID NOT ACHIEVE ORBIT 2122.8 Pertorm steliar observations in the UV region. Centaur nose tairing

(AC-21} (U) failed to separate: orbit not achieved.
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MISSION/ LAUNCH |LAUNCH (PERIOD| CURRENT ORBITAL PARAMETERS | WEIGHT] REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (ko) | km)[ incl (kg) | (AN Launches from ESMC, unless otherwise noted)

ITOS A (S) Dalta 81 Dec 11 114.8 1471 1421 1015 3062 To augment NOAA's satellite world-wide weather obsarvalion
19701 iities. rsable 3 S|
Explorer 42 (S) Scout 71 Dec 12 DOWN APR 5, 1979 142.0  Small Astronomy Sateflite to catalog celestial X-ray sources within and
1970 107A (8) Outside the Milky Way. First X-ray satelite. {San Marco)
1971 1971
intelsat IV F-2 () Atas-Centaur Jan 25 ELEMENTS NOT AVAILABLE 13871 Fourth generation sateffite to provide increased capacity for Comsat's
1971 08A {AC-25) (S) commercial commurications network. Reimbursable (Comsa),
Apolio 14 (S) Satum v Jan 31 LANDED FEA 8, 1971 51655.0  Third Manned tunar landing with Alan B Shepard, Jr., Stuart A. Roosa,
1971 0BA SA-508 (S) and Edgar D. Mitchell. Landed in the Fra Mauro area on February 5,
1971; EVA, deployed lunar i . retumed lunar
samples. Mission duration 216 hours 1 minute 58 seconds.
NATOSAT 2 (S) Deita 82 Feb 2 1436.1 35830 35744 137 242.7  Second comn.unications satelife for NATO. Reimbursabie (NATO)
1971 09A $)
Explorer 43 (S) Dedta 83 Mar 13 DOWN OCT 2, 1974 2880 Second hor } Y toring Platform 1o extend man's
1971 194 {8) ¥nowledge of solar-lunar relationships.
ISIS B (5) Oelta 84 Mar 31 1135 1421 1355 82 2640  Study edectron production and loss, and large scale transport of

1971 24A {S) ionization in the ionosphere. Cooperative with Canada {(WSMC)
San Marco C (S) Scout 72 Apr 24 DOWN NOV 29, 1971 163.3  Study

ulmosphamdrag,oemy‘ ity, neutral composition, and
with

1971 36A {S) lemperature. A SM;
Mariner H (U) Atas-Contaur May 8 DID NOT ACHIEVE ORBIT 997.9  Mariner Mars 71 Orbiter mission 10 map the Martian surtace. Centaur
(AC-24) (U} maifurctioned after launch.

Mariner § (5} Attas-Certaur  May 30 AEROCENTRIC ORBIT 997.8  Second Marirrer Mars 71 Orbiter mission to map the Martian surface.

1871 051A (AC-23} () Achieved orbit around Mars on November 13, 1871, Transmitted 6,876
pictures.

PAET (S) Scout73(5) Jun 20 SUBORBITAL FLIGHT 62.1  Test to determine the structure and comgosition of an atmosphere from
8 probe entering at high speed.

Explarer 44 {S) Scowt 74 ) DOWN DEC 15, 1878 1150 Solar radiation spacecraft to monfior the Sun's X-ray and uitraviolet

1971 58A S) emissions. Cooperative with NRL.

Apollo 15 (S) Satum V Jul 26 LANDED AUG 7, 1977 51655.0 Fourth manned lunar landing with David R. Scott, Alfred M. Worden,

1971 63A SA-510(S) and James B. Irwin. Landed at Hadley Rifle on July 30, 1971;

P&F Subsat (3) SM Aug 4 IMPACTED MOON JUL 30, 1871 363 performed EVA with Lunar Roving Vehidle; deployed expediments.

1971 630 PA&F Subsatefiite spring-launched from SM in lunar orbit, Mission
Duration 295 hours 11 minutes 53 seconds.
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1971

MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS I WEIGHT] REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee {km)] Incl (deg) {kg) (Al L hes from ESMC, uniess otherwise noted)
CAS/EOLE {5) Scout 75 Aug 16 997 a37 652 50.2 B5.0  Obtain Gata on winds, temperatures, and pi using
1971 71A (] instrumented balloons launched from Argentina and a satellite:
rative with France. (WF

BIC (8) Scout 76 (S) Sep 20 SUBORBITAL FLIGHT 31,7 Barium lon Cioud Project to study the Earth's magnetic field

Cooperative with Germany. {WF
DSOH (5) Detta 85 Sep 29 DOWN JUL 9, 1974 B350 Observe active physical processes on the Sun and how itinfluences
1971 83A (S) the Earth and its space environment.
TETR4 (S) DOWN SEP 21, 1978 204
1971 838
ITOS B (U} Delta 86 Oct 21 DOWN JUL 21, 1972 31.7 1o augment NOAA's satellite workl-wide ‘weather observation
1971 91A u) [ lities. & falled. Rei rsable (NOAA), SMC
Explorer 45 (S} Scout 77 Nov 15 DOWN JAN 10, 1992 50.0 Small Scientific Satellite to study magnetic storms and acceteration of
1971 charged partictes within the inner magnetosohere, San Marco)
UK-4 (S Scout 78 Dec 11 DOWN DEC 12, 1978 102.4  Siudy the interactions between plasma and charged particle streams in
1971 109A ) the atm: e, rative with UK. (WSMC;
Intetsat IV F-3 (S) Atas-Centaur Dec 20 14455 36013 35928 10.3 1387.1 Fourth generation satellite to provide increased capacity for Comsat's
1971 116A (AC-26) (S global commercial commurications etwork. Reimbursable (Comsat).
1972 1972
intetsat 1V F-4 (S) Atlas-Centaur  Jan 22 14424 35921 35896 97 13871 Fourth generation satellite 1o provide increased capacity for Comsat's
1972 Q3A - globa] communicati Reil R
HEQS A-2 (8) Deita 87 Jan 31 DOWN AUG 2, 1974 117.0 Carried seven experiments provided by vanous European
1972 05A (s) i to particies and ites In space.

Rei ESA).
Pioneer 10 (S) Atlas-Centaur  Mar 2 SOLAR SYSTEM ESCAPE TRAJECTORY 258.0 Jupiter Flyby. First spacecraft to ftyby Jupiter and returmn scientific data.
1972 12A (AC-27) (S
TD-1(S) Detta 88 Mar 11 DOWN JAN 9, 1980 370.8  Western European sateilite 1o obtain data on high-energy emissions
1672 14A S) from stellar and galactic sources. Peimbursable (ESA ), St
Apollo 16 {5) Saturn V Apr 18 LANDED APR 27, 1972 56550  Fifth manned lunar landing mission with John W. Young, Ken Mattingty,
1672 31A BA-B11(S) and Charies M. Duke. Landed at Descartes on Apr 20, 1972, Deployed
P&F Subsat (S) SM Apr 16 IMPACTED MOON MAY 29, 1872 363 camera and experiments; performed EVA with junar roving vehicle.
1972 310 Deployed P&F Subsatelite in lunar orbit. Mission Duration 265 hours 51

minutes § seconds.
Intelsat IV F-5 (S} Atlas-Centaur  Jun 13 1438.6 35858 35811 107 13871 Fourth generation satellite to provide increased capacity for Comsat's
1972 41A (AC-29) (S) global network. (Comsat).
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1972

MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS f WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) (A km Peri ee km! Incl (kg) {All Launches from ESMC, unless otherwise noted)

ERTS-A (S) Dena 89 Jul 23 103.0 941.0  Demonstrate remote sensing techinology of the Earth's surface on a

1972 58A Qlobai scale and on & titive basis. (WSMC

Explorer 46 (S) Soout 79 Aug 13 DOWN NOV 2, 1979 2064 Meteoroid Technology Satellite to measure meteoroid penelration

1972 61A {S) rates and velocity. {WFF’

QAO 3 (S) Atlas-Centaur  Aug 21 8992 725 713 35.0 22000 Study 1 of common el 1S in the

1972 65A (AC-22) (S gas and investigate yltravilet radiation emitted from young hot stars

Transit (S) Scout 80 Sep2 99.9 796 707 90.0 94.0  Nawgation Satellite for the U'S. Navy. Reimbursable (DOD) {(WSMC)

1972 69A (5

Explorer 47 (S) Deita 90 Sep 22 CURRENT ELEMENTS NOT MAINTAINED 3759  Interplanetary Moriitoring Plattorm; an automated space physics lab to

1972 73A (S) interplanetary radiation. solar wind, and energetic particles

ITOS D (S} Detta 91 Oct 15 1149 1453 1446 102.0 345  To augment NOAA's satellite world-wide weather observation

1972 B2A (S) capabilities. Oscar, an amaleur radioc satellite, was carried as a

Oscar {S) Oct15 114.9 1452 1445 1020 158  piggyback. Reimbursable (ITOS/NOAA; Oscar/AMSAT) {(WSMC)

1972828

Telesat A (ANIK} (S} Deita 92 Nov 3 14571 36258 36136 10.8 544.3  First of a series of domestic communications satelites for Ganada.,

1972 90A S| Reimbursable (Canada). (WSMC

Explorer 48 (S) Scout 81 Nov 15 DOWN AUG 20, 1980 1860 Small Astronomy Satelite; carmed a gamma ray telescope in a bulbous

1972 91A {8} dome to study gamma rays. Launched by an ltafian crew from San
Marco. SM)

ESRO IV (S) Scout 82 HNov 21 DOWN APR 15,1974 1140 Carned five experiments to investigate the ionosphere, the near

1972 92A () magnetosphere. auroral. and solar particies. Resmbursable (ESA).

(WSMC}

Apollo 17 (S) Saturn vV Dec 7 LANDED DEC 19, 1972 51655.0  Sixth and last manned lunar fanding mission in the Apolio series with

(AS-512CSM- $A-512(S) Eugene A. Ceman, Ronald E. Evans. and Harrison H {Jack) Schrtt.

114AM-12} Landed at Taurus-Littrow on Dec 11., 1972, Deployed camera and

1972 96A expefiments pertormed EVA with lunar roving vehicle. Returned lunar

Mission duration 301 hours 51 minutes 59 seconds.

Nimbus E (S) Detta 83 Dec 11 1071 1099 1086 99.8 716.8 Stsl:«hxed Earth«anented platform to test advanced systems for

1972 97A (8 collecting mets and ical data.

AEROS (S) Scout 83 Dec 16 DOWN AUG 22,1973 1257 Study the state and behavior of the upper atmosphere and

1972 100A 8) i ere. Cooperative with Germany. (WSMC,

1973 1973

Pioneet G (S) Aflas-Centaur  Apr5 SOLAR SYSTEM ESCAPE TRAJECTORY 258.0  Investigate the interplanetary medium bayond the orbit of Mars, the

1973 197 (AC-30) (S) Astercid Belt, and the near-Jupiter environment,
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MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETEHSJ WEIGHT| REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)[ incl (deg) (kg) (AL hes from ESMC, unless otherwise noted)
Telesat B (ANIK-2) (3) Delta 94 Apr 20 1443.0 35970 35873 84 544.3  Second domestic communications sateilite for Canada.
1973 23A {S] Reimbursable (Canada).
Skylab Workshop (S} Saturn V May 14 DOWN JUL 11, 1979 715000 Unmanned launch of the first U.S, Space Station. Workshop incurred
1973 27A SA-513 (S, damage during laynch. Repaired during follow-on manned missions,
Skylab 2 Satum IB May 25 LANDED JUN 22,1873 757500 First manned visit to Skylab workshop with Charles (Pete) Conrad, Jr.,
206/CSM-116 (S) SA-206 (S) Joseph P. Kerwin, and Paul J. Weitz. Deployed parasol-like thermal
1973 32A blanket to protect the hull and reduce temperatures within the workshop;
freed solar wing that was jammed with debris. Mission duration 672
hours 49 minutes 49 seconds.
Explorer 49 {S) Delta 95 Jun 10 SELENOCENTRIC ORBIT 3280 Radio Astronomy Explorer to measure low frequency radio noige from
197: &) q and exlragalactic soyrges and frm the Sun, Egrth and Jupiter.
ITOS E (V) Detta 96 Jul 18 DID NOT ACHIEVE ORBIT 333.8 Augment NOAA's satellite world-wide weather observation capabilities,
()] Vehicle second stage malfunctioned. Reimbursable (NOAA) (WSMC)
Skylab 3 Satum 1B Jul 28 TANDED SEP 25, 1873 BGT50.0  Second manned visit to Skylab Workshop with Alan L. Bean, Owen K,
207/CSM-117 (5) SA-207 (S) Garnott, and Jack R. Lousma. Performed systems and operational
1973 50A tests, conducted experiments, deployed thermal shield. Mission
Duyration 1416 hours 11 minutes O secongs,
intelsat IV F-7 (S) Atlas-Centaur  Aug 23 1452.4 36138 36072 9.7 1387.1  Fourth generation satellite to provide increased capacity tor Comsat's
1973 58A (AC3N (D) global commyr network. Reim) 3
Explorer 50 (S) Detta 97 Oct 25 ELEMENTS NOT AVAILABLE 3972 Last Interplanetary Monitoring Platform to investigate the Earth's
1973 78A S} radis avIren: .
Transit {S) Scout 84 QOct 30 105.2 1123 885 89.9 950 Navigation satellite for the U.S. Navy. Reimbursable (DOD).  (WSMC)
1973 81A [E)
Mariner 10 Atlas-Centaur  Nov 3 HELIOCENTRIC ORBIT 5040 Venus and Mercury flyby mission; first dual-planet mission.
{MarinerVenus/ (AC-34) (S) Photographed the Earth and the Moon on its flight to Venus, Venus
Mercury) (S) encounter (at 5,800 kmj) on February 5, 1973; Mercury encounter (at
1973 B5A 704 km) on March 29, 1974; second Mercury encounter (at 48,068 km}
on September 21, 1974: third Mercury encounter (at 327 km) on
March 16, 1975. Engineenng tests conducted before attitude control
ITOSF (S} Delta 98 Nov 6 116.1 1508 1499 116.1 3450 To augment NOAA's sateliite world-wide weather obsarvation
1973 86A (S) capabiliies. Reimbursable (NOAA). {(WSMC
Skylab 4 (S) Satum 1B Nov 16 LANDED FEB 8, 1974 59,750.0  Third manned visit to Skylab Workshop with Gerald P. Carr, Edward G.
1973 90A SA-208 (S) Gibsan, and William R. Pogue. Performed infiight experiments; obtained

medical data on crew; performed four EVA's. Mission duration 2016
hours 1 minute 16 seconds
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MISSION/ LAUNCH [LAUNCH |PERIOD L CURRENT ORBITAL PARAMETERS I WEIGHT)| REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] Incl (deg} | (kg) (All Launches from ESMC, unless otherwise noted)
Explorer 51 (S) Delta 99 Dec 16 DOWN DEC 12,1978 663.0  Atmosphere Expiorer; carried 14 instruments 10 study energy transfer,
1973 101A (S) atomic and molecular processes, and chemical reactions in the
atmosphere. (WSMC
1974 1974
Skynet II-A (U) Delta 100 Jan 18 DOWN JAN 25, 1974 4365 Communication satellite for the United Kingdom. Short circuit in
1974 02A \) electronics package caused vehicle failure. Reimbursable (UK).
Centaur Proof Titan INE Feb 11 01D NOT ACHIEVE ORBIT Launch vehicie development test of the Titan IIE/Centaur (TC-1);
Flight (U) Cantaur (78) (U) carried simulsted Viking spacecralt and Sphinx. Liquid oxygen boost
pump failed to operate during Centaur stants. Destruct command sent
748 seconds after liftolf.
San Marco C-2 (S) Soout 85 Feb18 DOWN MAY 4, 1976 170.0  Measure variath of ag neutral density,
1874 09A {S) composition, and temperature. Cooperative with Italy. San Marco)
UK-X4 (S) Scout 86 Mar 8 100.3 867 877 97.8 916 Th i to the qY
1974 13A (S) invotved in the design and manufacture of this type platiorm for use on
small spacecratt. Reimbursable (UK). SMC,
Westar A (S) Detta 101 Apr13 14416 35907 35907 9.1 5715  Domestc communications salelite for Western Union.
1974134 1S) HAeimburaable (WU).
SMS A (S) Delta 102 May 17 ELEMENTS NOT AVAILABLE 628.0 Geostationary environmental sateliite lo provide Earth imaging in
1974 33A S) vigible and tR spectrum. First weather observer to operate in a fixed
ronaus orbit about the Equalor. rative with NOAA.
ATSF (S) Titan il C May 30 14121 35440 35190 125 1403.0  Applications Technology Sataliite capabie of providing good quality TV
1974 39A Centaur 79 (S) signals 1o small, inexpensive ground receivers. Carried over 20
technology and science experiments.
Explorer 52 (S) Scout 87 Jun 3 DOWN APR 28, 1978 26.6 ‘Hawkeye" spacecralt to investigate the interaction of the solar wind
1974 40A (5] with the Earth's ma; figld. WSMC)
AEROS B (S) Scout 88 Jut 16 DOWN SEP 25, 1975 1257 German-built sateflite to study the state and behavior of the upper
1974 55A (S} atmosphere and ionosphere. Reimbursable {(Gemany). WSMC
ANS A (8} Scout 88 Aug 30 DOWN JUN 14, 1977 129.8  Study the sky in ultraviolet and X-ray fram above the atmosphere.
1974 70A S) Cooperative with the Nethariands. (WSMC,
Westar B (S) Dehta 103 Oct 10 1442.2 35928 35883 89 571.5  Domeslic communications satellite for Westem Union,
1974 76A (S) Reimbursable (WU).
UK-5 (S} Scout 90 Oct 15 DOWN MAF 14, 1880 130.3  Measure the spectrum, polarization and pulsar features of non-solar
1874 77A (S) X-ray sources. Cooperative with UK, (San Marca)
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NASA Major Launch Record

1974

MISSION/ LAUNCH |LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS JWEIG REMARKS

intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)| Inci (deg) (kg) (Al L from ESMC, unless otherwise noted)

1TOS-G (S} Defta 104 Nov 15 114.9 1457 1442 101.8 3450  ITOS-G - To augment NOAA's sateliite world-wide weather observation

1974 B9A ) capabilities, Reimbursable (NOAA).

Intasat (S) 114.8 1457 1439 101.9 204 |nmt~mmwmmummmmmwm

1974 898 counts. Cooperative with Spain.

QOscar (S) 1148 1457 1437 101.8 286 Oscar - provide communicalions capability for amateur radio

1974 89C enthusiasts around the world. Reimbursable (AMSA

Intelsat 1V F-8 (S) Atas-Centaur Nov 21 14430 35949 35894 8.1 13871 Fourth generation satedlite to provide increased capacity for Comsat's

1974 93A (AC-32) ($ mmercial communicath Reimbu: n

Skynet I-B (S) Detta 105 Nov 22 1436.9 35828 35775 16 2350 Communication satellite for the United Kingdom. Reimbursabie (UK).

1974 S4A S)

Helios A {S) Titan NIE Dec 10 HELJOCENTRIC ORBIT 370.0 Study the Sun from an orbit nsar the center of the solar system.

1974 97A Centaur 83 (S) Cooperative with West Germany.

Symphonie A (S) Deita 106 Dec 18 1440.6 35896 35353 119 2020 Joint French-German communications satelite to serve North and

1974 101A ) South America, Europe, Alrica and the Middle East. Reimbursable
France/Germany).

1975 . 1975

Landsat 2 (5} Defta 107 Jan 22 1031 a1 899 988 9530 Second Earth Resources Technology Satellite to locate, map, and

1875 04A (&3] measure Earth resources parameters from space and demonstrate the

g ity of this app tothe of the worlds

resources. SMC]

SMS-B (S) Delta 108 Feb 6 ELEMENTS NOT AVAILABLE 628.0 Together with SMS-A, provide cloud-cover pictures every 30 minutes

1975 11A S) 1o weathermen at NOAA, rative with NOAA,

intelsat [V -6 (U) Atas-Centaur Feb 20 DID NOT ACHIEVE ORBIT ¥387.1 Fourth generation satellite to provide increased capacity for Comsat's

(AC-33} (V) global commercial communications network. Launch vehicie

maltunctioned. Reimbursable (Comsat).

GEOS C (8) Delta 108 Aprg 101.6 B51 815 115.0 3400 Oceancgraphic and geodetic satellite to measure ocean topography,

1975 27A S] sea state,_and other features. SMC

Explorer 53 (S) Scout 91 May 7 DOWN APR 9, 1879 196.7 _Small Astronomy Satellite to study X-ray sources within and beyond

1975 37A {S] the Mitky Wa A San Marco

Telesat C (S) Delta 110 May 7 1439.5 35672 35833 82 544.3  Third domeslic communications satellite for Canada.

1975 38A £) Reimbursable (Canada).

Intelsat IV F-1 () Atlas-Centaur  May 22 1450.8 36133 36015 B.1 1387.1  Fourth generation satelite 1o provide increased capacity for Comsat's

1975 42A (AC-35) (S) commercial communications netwaork. Last of the IV senes.

Reimbursable (Comsat).
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1975

MISSION/ LAUNCH [LAUNCH ’PERIOD L CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km) [ Inci { (kg) (All Launches from ESMC, unless otherwise noted)

Nimbus F (S) Detta 111 Jun 12 107.4 111 1098 99.8 827.0 Stabilized, Earth-oriented platiorm 1o test advanced systems for

1975 52A &) 9 meteorological and geological data (WSMC,

QSO 1(S) Detta 112 Jdun 21 DOWN JUL 9, 1986 1088.4  Observe active physical processes on the Sun and how it influences

1975574 8 the Earth and its s environment.

Apollo Soyuz Satum 1B Jul 15 DOWN JUL 24, 1975 14.856.0  Manned Apollo spacecraft with Thomas P, Stafford, Vance D. Brand and

Test Project (S) SA-210(8) Donaki K. Slayton Rendezvoused and docked with Soyuz 19 spacecraft

1975 B6A (also launched Juty 15, 1975) with Ateksey Leonov and Valeriy Kubasov
on July 17, 1975. Misgion Duration 217 hours 28 minutes 23 seconds.

COs 8(S) Detta 113 Aug 8 CURRENT ELEMENTS NOT MAINTAINED 277.5 Cosmic ray satellite to study extraterrestrial gamma radiation.

1975 72A $ Reimbursable (ESA ). (WSMC)

Viking A Orbiter(S) Titan HIE Aug 20 AEROCENTRIC ORBIT 2324.7  Mars Orbiter and Lander mission to conduct systematic investigation

1975 75A Centaur 88 (S) of Mars. U.S . first attempt to soft land a spacecraft on another planet

Viking A Landar (S} LANDED ON MARS JUL 20, 1976 5715 achieved on July 20. 1976. First analysis of surface material on

1875 75C anather planet

Symphonie B (S) Delta 114 Aug 29 1440.4 35880 35861 121 4020 Second joint French-German communications sateliite 1o sarve North

1975 77A (S} and South Amenca, Europe. Atrica and the Middle East  Reimbursable
(France/Germany)

Viking B Orbiter($) Titan HIE Sep 9 AERQCENTRIC ORBIT 23247 Second Mars Orbiter and Lander mission fo conduct systematic

1975 83A Centaur 89 (S) investigation of Mars. Soft landed on Mars on September 3, 1976.

Viking 8 Lander LANDED ON MARS SEP 3, 1976 571.5 Retumed excellent scientific data.

1975 83C

Intetsat IVA F-1 (S) Atlas-Centaur  Sept 25 1441.0 35914 35852 8.1 1515.0  Improved satellite with double the capagcity of previous Intelsats for

1975 1A (AC-36) (S} Comsat's global commercial communications network. Reimbursable
{Comsat).

Explorer 54 (5) Delta 115 Oct6 DOWN MAR 12,1976 8750 Atmosphere Explorer to investigate chemical processes and energy

1975 96A &) transfer mechanisms which control the Earth's almosphere.  (WSMC)

Transit (S) Scout 92 Oct 12 DOWN MAY 28, 1991 1619 Second in a series of improved navigation satetiite for the U.S. Navy.

1975 99A S, Reimbursable. (WSMC

SMS-C/GOES A (§]  Delta 116 Oct 16 1435.7 35801 35756 7.6 628.0  First operational satellite in NOAA's geosynchrenous weather satellite

1975 100A [6) system. Reimbursable (NOAA)

Explorer 557 (5} Delta 117 Nav 20 DOWN JUN 10, 1981 719.6  Atmosphere Explorer to nvestigate the chemical processes and

1875 107A (S) energy fransfer mechanisms which control Earth's atmosphere.

B-104
[T T T T T 1 ———




NASA Major Launch Record 1975

MISSION/ LAUNCH [LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS J WEIGHT REMARKS

intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)| Inct (deg) (kg) (All Launches trom ESMC, uniess otherwise noted)

Oval Air Density Scout 93 Dec s DID NOT ACHIEVE ORBIT 353 Measure global density of upper atmosphere and lower exosphere.

Expiorer (U) (V)] Malfunction during third stage bum resulted in loss of vehicle control;

destroyed by Range Safety Officer at 341 seconds. (WSMC

RCA A (S) Delta 118 Dec 13 14458 36084 35873 8.2 867.7 First RCA & ti { satellite. F {RCA).

1975 117A (8)

1976 1976

Helios B (S) Titan (IE Jan 1§ HELIOCENTRIC ORBIT 3747 Caried 11 scientific instruments to study the Sun. Cooperative with

1976 03A Centaur 93 (S Germany.

CTS (8) Delta 119 Jan 17 14371 35887 35726 122 3470 Exp high-powered tion satellite to provide

1976 04A N I communications in remote areas. Cooperative with Canada,

Intelsat IVA F-2 (S) Atas-Centaur Jan 29 14445 35968 35933 83 1515.0 Second improved satellite with double the capacity of previous

1976 10A (AC-37) (S) Intetsats for Comsat's global commercial communi:ations network.
__Reimbursable (Comsat).

Marisat A (S} Deita 120 Feb 19 1436.1 35797 35777 10.4 6554 Comsat Mantime Satellite to provide rapid, high-quality communications

1976 17A _(8) between ships at sea and home offices, Reimbursable (Comsat)

RCA B (S) Deha 121 Mar 26 1480.1 36501 36010 78 8677 Second ACA domestic communications Satellite.

1876 29A S| Reimbursable (RCA).

NATO WA (S) Defta 122 Apr22 1442.3 36008 35806 101 670.0 Third-generation communications satellite for NATO

1976 35A S) Reimbursable (NATO)

LAGEQS (S) Delta 123 May 4 2254 5945 5838 109.9 411.0 Solid, spherical passive satellite 1o provide a reference point for laser

1976 39A (s) ranging exp s (WSMC)

Comstar 1A (S) Atilas-Centaur May 13 14426 35921 35905 8.0 7200.1  First domestic communications sateflite for Comsat.

1976 42A (AC-38) (S} Reimbursable {Comsat).

Arr Farce P76-5 (S) Scout 94 May 22 105.4 1044 981 996 72.6 Evaluate propagation effects of disturbed plasmas on radar and

1976 47A, (S) communications systems. Reimbursable (DOD’ (WSMC

Marisat B (S) Deita 124 Jun § 1436.1 35813 35760 a5 8554 Second Comsat Maritime Satellite to provide rapid, high-quality

1976 53A (S) communications between ships at sea and homs offices. Reimbursable

{Comsat),

Gravity Probe A (S) Scout 95 (S) _ Jun 18 SUBORBITAL FLIGHT 1025 Scientific probe o test Einstein's Theory of Relativity. (WFF)

Pailapa A (S) Detta 125 Jui s 14391 35867 35821 80 5738 Communication Satelite for Indonesia. Reimbursabie {indonesia).

1976 66A S)

Comstar B (S) Atlas-Centaur  Jul 22 1436.2 35791 35784 79 14901 Second domestic communications satellite for Comsat.

1976 73A (AC-40) (8) Reimbursable (Comsat).
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MISSION/ LAUNCH |LAUNCH |PERIOD L CURRENT ORBITAL PARAMETERS ” WEIGHT]| REMARKS

Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) | Perigee (km} [ Incl (deg) (kg) (All Launches from ESMC, unless otherwise noted)

ITOS H (S) Delta 126 Jul 29 116.2 1518 1505 102.1 3450 Second generation satelite for NOAA's worid-wice weather

1876 T7A ) observation. Reimbursabie (NOAA). (WSMC)

TIP I (S} Scout 96 Sep 1 DOWN MAY 30, 1981 166.0  Improved Transit Navigation Satelite for the U.S. Navy.

1976 89A S) Reimbursable (DOD). {W5SMC;

Marisat C (S} Detta 127 Oct 14 1436.0 35791 35779 109 6554 Third Comsat Maritime Satefite to provide rapid, hig|

1976 101A (S) communications between ships at sea and home offices, Reimbursable
{Comsat).

1977 1977

NATO 1IIB (S) Delta 128 Jan 27 1436.2 35789 35788 9.9 670.0 Third-generation communications sateliite for NATO.

1977 OSA (S) Reimbursable (NATO).

Pslapa B (S) Detta 129 Mar 10 14395 35873 35831 6.9 5738 Second Satellite for

1977 18A & Reimbursable (indonesia).

GEQS/ESA (U) Detta 130 Apr 20 7341 38283 2874 26.6 5715  ESA scientific sateflite; carmied seven experiments to investigate the

1977 29A w Earth's magnetosphere. Malfunction during second stagafthird stage
spinuj GEOS in unusable orbit. Reimbursable (ESA).

Intelsat IVA F-4 (S) Atlas-Centaur May 26 14481 36075 35966 70 1515.0  Improved satellite with double the capacity of previous Intelsats for

1977 41A (AC-38} (8) Comsat's giobal i L network. Rei
(Comsat).

GOES/NOAA (S) Detta 131 Jun 16 14358 35797 35762 102 635.0 isit spin-scan provided day and night global

1977 48A S| weather pictures for NOAA, Reimbursable (NDAA).

GMS (S) Delta 132 Jut14 1451.0 36152 36001 104 6695  Operational weather satellite; Japan's contribution to the Giobal

1977 65A S, At Research ram (GARP). Reimbursabile {Japan).

HEAQ A (S) Atlas-Centaur  Aug 12 DOWN MAR 15,1979 2551.9  High Energy Astronomy Observatary 1o study and map X-rays and

1977 75A (AC-45) (S] gamma rays.

Voyager 2 (§) TITAN Il E Aug 20 SOULAR SYSTEM ESCAPE TRAJECTORY 2086.5  Investigate the Jupiter and Satum planetary systems and the

1977 76A Centaur 106 (S) interptanetary medium between the Earth and Satum. Jupiter flyby
occurred on July 9, 1979; Satum fiyby occurred on August 25, 1981;
Uranus flyby occurred on January 24, 1988; and Neptune fyby occurred
on August 25, 1089. Will continue into intersteliar

SIRIO (S) Dotta 133 Aug 25 1438.7 35825 35750 83 398.0  Italian scientific satefite to study the propagation characteristics of radio

1977 80A {S) waves transmitted at super high frequencies during adverse weather.
Reimbursable (Haly).
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NASA Major Launch Record 1977

MISSION/ LAUNCH |LAUNCH |PERIOD | CURRENT ORBITAL PARAIIEI‘ERSJ WEIGHT REMARKS

Inti Design VEHICLE | DATE | (Mins.) [ Apogee (kmj) | Perigee (km) [ Incl (deg) (kg) (AWl Launches from ESMC, unless otherwise noted)
Voyager 1 {S) Titan il £ Sep 5 HELIOCENTRIC ORBIT 30865 Investigate the Jupiter and Satum planetary systems and the

1977 84A Centaur 107 (S) interplanetary medium between the Earth and Satum. Jupiter fiyby

occurred on March 5, 1979; Satum fiyby occurred on November 12,

|900;dep-nedSalumatarighungelcmedipﬁc#uneloobwm

the large cloud-covered moon Tian. Will not be invotved in any more
B3,

—..plenstary encoymens.
ESA/OTS (U) Delta 134 (U) Sep 13 0ID NOT ACHIEVE ORBIT B85.0 ESA experimental communications satefiite, Veticle exploded at 54
seconds after liftoff. Reimbursable (ESA),
Intelsat IVA F-5 (L) Atlas-Centaur  Sep 20 DID NOT ACHIEVE ORBIT 15150 Improved satelfite with double the capacity of previous Inteisats for
(AC-43) (V) Comsat's global commercial communications network. Launch vehicle
failed, Reimbursable (Comsat)
ISEE A Detta 135(S) Oct22 Dual peyload Intemational Sun Earth Explorer to the study interaction
1977 102A (S) DOWN SEP 28, 1967 329.0 of the interplanetary medium with the Earth's immediate environment.
1877 1028 (S) DOWN SEP 26, 1987 157.7__ Cooperative with ESA,
Transat (5) Scout 97 Oct 27 106.8 igation satellite for the U.S. Navy.
S)

1977 10BA S]

CS/dapan (S} Deita 137 Dec 14 1455.8 36182 36162 98 B77.0 Expenmental communicaton satellite for Japan.

1977 118A &3 Reimbursable (Japan).

1978 1978
Intelsat IVA F-3 (S) Atlas-Centaur  Jan 6 1441.4 35901 35877 6.5 15150 Provide increased telecommunications capadity for inteisat's gobal
1978 0; __ngtwork, Reimbursablg (Comgat)

IUE-A (S) Detta 138 Jan 26 1435.6 41343 30210 3.8 6985 Intemational Ultraviolet Explorer to obtain high resolution data of stars
1978 12A {8 and ts in the ggion of the spectrum. Cooperative wi A
Fhsatcom-A {S} Atlas-Centaur Feb 9 1436.1 35798 35776 105 18633 Provide communications capabifity for the USAF and the USN for fleet
1 16A 44 it. Beil N

Landsat-C (S} Detta 139 Mar § 103.1 816 B94 pa.s B00.0  Third Earth Resources Technolagy Satellite to study the Earth's

1978 26A S) natural resources; measure water, agricultural fields, and mineral
Oscar-8 (S} 103.0 904 893 99.2 27.3 deposits. Carried Lewis Research Center Plasma Interaction

1978 268 Experiment (PIX-1) and AMSAT Oscar Amateur Radio commurucations.
PIX-1 (S) CURRENT ELEMENTS NOT MAINTAINED 34.0 relay sateilite. Reimbursable (Oscar/AMSAT).

1978 26C

Intelsat VA F-6 (S) Atas-Centaur  Mar 31 1435.6 35801 35753 6.5 16150 Provide ncreased telecommunications capacity for Intelsat's global
1978 35A {AC-48) (S) network. Reimbursable {Comsat).
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MISSION/ LAUNCH [ILAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) | Perigee (kmj}] incl {deg) | (kg) (ANl L hes from ESMC, unless otherwise noted)
BSE/apan (S) Delta 140 Apr7 1435.2 35796 35740 1.0 665.0 Japan's B i i for ing TV
1978 30A nmen y
HCMM/AEM-A (S) Scout 98 Apr 26 DOWN DEC 22, 1981 134.3  Heat Capacity Mapping Mission 10 test the teasibility of measuring
1978 41A {S), variatians in the Earth's temperatures. (WSMC
OTS-B(S) Detta 141 May 11 14526 36124 36092 8.5 865.0 Orbital Test Satellite to conduct communications experiments for ESA.
1 1978 444 Reimbursable (ESA).
Pioneer Venus-A Atias-Centaur May 20 ELEMENTS NOT AVAILABLE 5820 One of two Pioneer Hights to Venus in 1978; was placed in orbit
(Orbiter) (S} {AC-50) (S) around Venus for remate sensing and direct measurements of the
1978 51A lanet and its surrounding environment.
GOES-C/NOAA (5) Deita 142 Jun 16 1436.0 35808 35761 9.1 635.0  Part of NOAA's global network of geostationary environmental
1978 62A (S) satellites to provide Earth imaging, monitor the space environment. and
relay meteorological data 1o users. Reimbursable (NOAA).
Seasal-A (5) Atlas-F Jun 26 100.1 765 761 108.0 2300.0  Damonstrate techniques for giobal monitonng of oceanographic
1976 844 (S) phenomena and features, After 106 days of returning data, contact was
lost when a short circuit drained all power from the batteries. {(WSMC)
Comstar C (S) Atlas-Centaur  Jun 29 1451.8 36181 36004 6.3 1516.0  Third domestic communicalions satellite for Comsat.
1978 68A (AC-41) (S Reimbursable (Comsat).
GEOS-B/ESA (S) Delta 143 Jul 14 1449.1 36056 36033 11 5750 Positioned on magnetic field fines to study the magnetosphere and
1978 T1A (8) correlate data with ground station. balioon, and sounding rocket
measurements. Reimbursable (ESA).
PioneerNVerus-B Aflas-Centaur  Aug 8 PROBES LANDED DEC'9, 1978 904.0  Second Pioneer fiight to Venus in 1978 to determine the nature and
(Multiprobe) {AC-51} {8) compasition of the atmosphere of Venus. All four probes and the bus
1978 78A Iransmitted scientific data. The large probe. north probe, and night
probe went dead upon impact; the day probe continued to transmit for
68 minutes after impact.
ISEE-C (S) Deita 144 Aug 12 HELIQCENTRIC ORBIT 4738.0  Monitored the characteristics of solar phenomena about 1 hour befare
1978 79A (S) ISEE-A and B to gain knowledge of haw the Sun controls the Earth's
ICE (S) near space environment. The spacecraft was renamed ICE in 1985 and
its orbit was changed to encounter the Comet Giacobink-Zinoer on
September 11, 1985 Cooperative with ESA.
Tiros-N (S) Atlas-F Oct13 101.7 845 829 98.7 14050 Third polar orbiting envil tal to provide
1978 96A (S} imp logical and envi data. Operated by NOAA
(WSMC)
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1978

MISSION/ LAUNCH [LAUNCH |PERIOD l CURRENT ORBITAL PARAMETERS JWEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] Incl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)

Nimbus-G (S} Delta 145 Oct 24 104.0 955 940 99.1 87.0  Carried advanced sensors and technology to conduct expenments in

1978 98A {8) pollution monitoring, oceanography, and matecrology. ESA received

Cameo 104.0 966 924 996 and processed data direct. Afler separation from Nimbus-G, the Delta

1978 98B vehicle released lithium over Northern Scandinavia and barium over
Northern Alaska as part of Project CAMEO (Chemically Active Matenal
Ejected in Orbit),

HEAQ-B (5) Atlas-Centaur  Nov 13 DOWN MAR 25, 1982 3152.0 Second High Energy Astronomical Observalory; camied a large X-ray

1978 103A {AC-52) (8} telescope to study the high energy universe, pulsars, neutron stars,
black holes, quagars, fadio galaxies, and

NATO IIC (S) Delta 146 Nov 18 1462.2 36307 36283 89 706.0  Third-generation communications satellite for NATO.

1978 106A e {NATO).

Telesat D (S) Detta 147 Dec 15 14427 35943 35887 58 BA7.2 Fourth domestic communications satellite for Canada.
E (Canada),

1979 1979

SCATHA (S) Delta 148 Jan 30 1418.4 42737 28140 9.4 6586 Spacecraft Charging at High Altitudes {SCATHA) carried 12

1979 07A (s) experiments to investigate electrical static discharges that affect
gatellites. Reimbursable (DOD).

SAGE/AEM-2 (S) Scout 99 Feb 18 DOWN APR 11, 1989 127.0  Stratospheric Aerosol and Gas Experiment Applications Explorer

1979 13A (S) Mission, to map vertical profiles of ozone, aerosol, nitrogen dioxide, and

_ Rayleight molecular extingtion around the globe, ________(WFF) J

Fhisatcom B (S) Atlas-Centaur May 4 1461.3 36334 36222 9.2 18761 Provide communicanons capability for the USAF and the USN for fleet

1979 38A (AC-47) (S) relay and fleet broadcast. Reimbursable (DOD). WFE

UK-6 (S) Scout 100 DOWN SEP 23, 1990 1546 Measure uitra-heavy Cosmic ray particles and study low-energy cosmic

1979 47A S] X-rays. Reimbursable (UK). {WSMC)

NOAA-6 (S) Atlas-F Jun 27 100.7 801 786 98.6 74050 To provide continuous coverage of the Earth and high-accuracy

1979 57A S] world-wide meteorological data, _Reimbutsable (NOAA), (WSMC!

Westar C (S) Deita 149 Aug 9 1441.0 35889 35874 46 571.5 Domestic communications sateflite for Western Unian.

1979 72A S; Reimbursable (WU).

HEAO 3 (S) Atlas-Centaur  Sep 20 DOWN DEC 7, 1981 28985 High Energy Astronomy Observatory carried two COSMIC ray

1979 82A (AC-53) (S) experiments and one gamma ray spectrometer to obtain data on cosmic

observed across the far reaghes ot space.

MAGSAT/AEM-3 (S)  Scout 101 Oct 30 DOWN JUN 11, 1980 1830 Magnetic Field Satellite, Applications Explorer Mission ta map the

1979 94A S magnetic field of the Earth, WS M

RCA-C (U) Detta 150 Dec 6 788.9 35423 8385 82 8954 Third RCA domestic communications satellite. Contact was lost shortly

1979 101A (S} after apogee motor firing. Reimbursable {RCA).

wine
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1980
MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS [WEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)[ Incl (deg) (kg) (Al Launches from ESMC, unless otherwise noted)
1980 1
Fltsatcom C (S) Atlas-Centaur  Jan 17 14367 35885 35710 8.4 1864.7  Provide communications capability for the USAF and the USN for fleet
1 491 relay and i
SMM-A (S) Delta 151 Fe 14 DOWN DEC 2. 1989 2315.0  Solar Maximumn Mission; first solar satellite designed 10 study specific
1980 14A (S) solar using a i set of H a
detailed study of solar flares, active regions, sunspots, and other solar
activity. Also measured the total output of radiation from the Sun.
NOAA-7 (U) Atlas 19F May 29 DOWN MAY 3, 1981 1405.0 A companion 1o TIROS N to provide continuous coverage of the Earth
1980 43A ) and provide high-accuracy worldwide meteorological data. Launch
vehicle malfunctioned; tailed to place satellite into proper arbit.
Reimbursable AA). {WSMC)
GOES D (S) Deita 152 (S) Sep§ 14513 36713 35453 86 8320 Part of NOAA's global network of geoslationary environmental
1980 74A satelites to provide Earth imaging, monitor the space environment, and
relay met jical data. Reimbursable (NOAA).
Fhsateom D (S Atlas-Centaur  Oct 30 1436.1 35798 35775 85 1863.8  Provide communications capability for the USAF and the USN for fleet
1980 87A (AC-5T)(S) relay and fleet broadcast. Reimbursable (DOD).
SBS-A (S) Delta 153 Nov 15 14425 35046 35878 5.3 1057.0  Satellite Business Systems (SBS) to provide tulty switched private
1980 S1A (S) networks to businesses, govemment agencies, and other organizations
with large, varied communications requirements. Reimbursable (SBS).
Intetsat V-A F-2 (S} Atlas-Centaur Dec 6 1436.2 35806 35769 38 1928.2  Advarced sefies of spacecraft 1o provide increased
1980 98A {AC-54) (S) telscommunications capacity for Intelsat's global network. Reimbursable
{Comsat).
1981 _ 1961
Comstar D (5) Atlas-Centaur  Feb 21 14362 35791 35785 6.4 14840  Fourth domestic communications satellite for Comsat,
19681 18A {AC-42) (S) Reimbursable {Comsat).
3T5-1 (8) Shuttle (S) Apr 12 LANDED AT DFRF AFPR 14, 1981 First Manned orbital test flight of the Space Transportation Systern with
1981 H4A (Columbia) John W. Young and Robert L. Crippen to verity the combined
performance of the Space Shuttle Vehicle. Mission duration 54 hours 20
minutes 53 seconds.
NOVA-1 (S) Scout 102 May 15 ELEMENTS NOT AVAILABLE 166.9  Improved Transit sateilits for the Navy's aperational navigation system._
1981 44A S Reimbursable (DOD).
GOESE(S) Delta 154 May 22 1436.6 35808 35785 57 837.0 Part of NOAA's y O i Satellite
1881 49A (S) System to provide near continual, high resolution visual and infrared
imaging over large areas. Reimbursable {NOAA).
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MISSION/ LAUNCH [LAUNCH |PERIOD I CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km)] Perigee (km)[Inci(deg) | _(xg) (ANl L hes from ESMC, unless otherwise noted)

intelsat V-8 F-1 (S) Atlas-Centaur  May 23 1438.2 35856 35799 4.4 1928.2 series of 10 provide

1981 50A (AC-56) (S) capacity for Intelsat's global network. Reimbursable (Comsat).

NOAA-C (S) Atlas 87F Jun 23 101.7 847 829 9.9 14050 To provide continuous coverage of the Earth and provide high-accuracy

1981 59A {8} worldwide met ical data. Reimbursable (NOAA (WSM

DE A & B(S) Delta 155 Aug 3 Dynamic Explorer (DE-A & B); dual spacecraft to study the Earth's

1981 70A (S} 4104 23286 505 888 4240 electromagnetic fields. (WSMC)

1981 708 (S) —DOWN FER 19,1083 4200

Fhtsatcom E (V) Atas-Centaur Aug 6 1460.4 w631 36209 8.1 18638 Provide communications capability for the USAF and the USN for fieet

1981 73A {AC-59) (S| relay and fleet broadcast. Reimbursable (DOD).

SBS-B Detta 156 Sep 24 1436.2 35797 35778 44 1057.0 Satelite Business Systems (SBS) to provide fully switched private

1981 96A (S) networks to g ies, and other
with large, varied communications requirements. Reimbursable SBS).

SME (S) Detta 157 Oct 6 DOWN MAR 5, 1991 4370 Solar Mesosphere Explorer, an atmospheric research satellite to study

1881 100A (8) reagtions between sunkight, ozone and other chemicals ir the

UoSAT 1 (8) DOWN OCT 13, 1989 520 atmosphere. Carried UoSat-Oscar 9 {UK) Amateur Radic Satellite as

1981 1008 seconda load. Reimbyrsable (UoSat-Oscar 9

8Ts2(S) Shuttle (S) Nov 12 LANDED AT DFRF NOV 14, 1981 ‘Second Manned orbita test flight of the Space Transportation System

1961 111A (Columbia) with Joe E. Engle and Richard H. Truly to verify the combined
performance of the Space Shuttle vehicle. QSTA-1 payload
demonstrated capabiity to conduct scientific research in the atached
mode. Mission dutation 54 hours 13 minutes 12 seconds.

RCA-D (S) Delta 158 Nov 19 1438.6 35846 35826 1.8 1081.8 Fourth RCA domestic communications sateflite.

1981 114A S, Reimbursable (RCA),

Inteisat V F-3 (S) Atias-Centaur Dec 15 1436.1 35801 35770 34 1928.2 series of sp 1o provide i ications

1981 119A {AC-55) (S) capacity for intelsat's globai network, Reimbursable (Comsat).

1982 1982

RCAC'(3) Deita 1568 Jan 16 1446.0 35988 36570 11 10818 RCA domestic communications satellite.

1982 04A (S Reimbursable (RCA)

Westar IV (S) Delta 160 Feb 25 1443.4 35934 35923 1.4 10720 Second gt domestic. s satallite for Western

1982 14A 6] Union. Reimbursable (WU).

Intelsat V-D F-4 (S} tias-Centaur Mar 4 14353 35791 35751 34 1928.2 senes of 1o provide i

1982 17A (AC-58) (S) capacity for Intelsat's global network. Reimbursable {Comsat).
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1982

MISSION/ LAUNCH [LAUNCH | PERIOD LCURRENT ORBITAL PARAMETERS IWEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Peri km) ] Incl (kg) (Al Launches from ESMC, unless otherwlse noted)

STS 3(S) Shuttle (S) Mar 22 LANDED AT WHITE SANDS MAR 30, 1982 Third Manned orbital test flight of the Space Transponation System with

1982 22A (Columbia) Jack R. Lousma and C. Gordon Fulierton to verify the combined
performance of the Space Shuttle vehicle. OSS-1 scientific experiments
conducted from the cargo bay. Mission duration 192 hrs 4 mins 46 secs.

Insat 1-A (U) Delta 161 Apr 10 14342 35936 35562 0.1 11521 Mulipurpose telecommunications/meteorology spacecrafl for India

1982 31A {8) Reimbursable (India).

Westar V (S) Delta 162 Jun 8 1451.4 36149 36023 08 1105.0  Western Union domestic communications satellite, Reimbursable (WL).

STS 4(S) Shuttie (S) Jun 27 LANDED AT DFRF JUL 4, 1982 Fourth and last manned orbital test fiight of the Space Transportation

1982 65A (Columbia) System with Thomas K. (Ken) Mattingly Il and Henry W. Hartsfield 10
verfy the combined performance of the Space Shuttle vehicle. Carried
first operational Getaway Special canister for Utah State University and
payioad DOD 8§2- f i

Landsat D (S} Deita 163 Jul 18 98.8 705 693 98.3 19420 Earh Resouices Technology Satellite to prowide a conlinuing Earth

1982 72A (8) remote sensing data. Instruments included a multispectral scanner and
thematic mapper. {WSMC) |

Telesat G (S) Delta 164 Aug 25 14385 35851 35814 15 12383 Commercial communications sateifite for Canada.

1982 82A 3] Reimbursable (Canada).

Inteisat V-E F-5 (S) Atlas-Centaur  Sep 28 14386.1 35819 35754 29 1928.2  Advanced series of spacecraft to provide increased telecommunications.

1982 97A (AC-60) {S) capacity for Intelsat's global network, Carried Maritime Communications.
Senvces (MC: for INMARSAT. Reimbursabl m;

RCA-E (S) Detta 165 Oct 27 1436.2 35795 35779 1.7 1116.3  RCA domestic communications satellite
Agimbyr:

STS5(8) Shuttte (S) Nov 11 LANDED AT DFRF NOV 16, 1982 First operational flight of STS with Vance Brand, Robert Overmeyer,

1982 110A (Columbia) Joseph Altan and William Lenoir. Two satellites deployed:

SBS-C (S) Nov 11 1436.2 5799 5776 12 33448 SBS-C (Reimbursable - SBS) and Telesat-C (Reimbursable - Canada).

1982 1108 Demonstrated ability to conduct routine space operations. Mission

Telesat-E (S) Nov 12 1436.1 35796 35796 n3 44434 duration 122 hours 14 minutes 26 seconds.

1 11

1983 1983

IRAS (S) Deita 166 Jan 25 102.8 903 884 93.0 1075.9  Infrared Astronomical Satedlite to make the first alk-sky survey for objects

1983 04A 8) that emit infrared radiation and to provide a catalag of intrared sky maps.

PIXH(S) 1023 aa2 851 100.0 Cooperative with the Netherands. Lewis Research Center Plasma

048 [[ ion E: (PtX), 1o gate ir ik batween high

voltage systems and space environment. activated by Deita after IRAS
separaton,
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NASA Major Launch Record 1983
MISSION/ LAUNCH |[LAUNCH |PERIOD [ CURRENT ORBITAL PARAMETERS | WEIGI REMARKS

Int! Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km) | Incl (deg) (kg) (All Launches from ESMC, uniess otherwise noted)

NOAA-8 (S) Atias 73E Mar 28 101.0 817 793 98.5 1712.0  Advanced Tiros spacecralt fo provide continuous coverage of the Earth

1983 22A (s and provide high-accuracy worldwide meteorological data.
Reimbursable (NOAA). (WEMC]

$TS6(5) Shuttle (S) Apr 4 LANDED AT DFRF APR 9, 1983 Second operational flight of the STS with Paul Weitz, Karol Bobko.

1983 26A {Challenger) Donald Peterson, Story Musgrave. Deployed Tracking and Data Relay

TDRS-A (S) Apr 4 14361 35797 35777 6.6 170140 Sateliite (TORS) fo provide improved tracking and data acquisition

1983 26B services to spacecraft in low Earth orbit. pertormed EVA, Mission
duration 120 hours 23 minutes 42 seconds

RCAF (S) Delta 167 Apr11 14420 35956 357847 0.1 1116.3 RCA domestic communications sateilite. Reimbursable (RCA).

1983 30A S)

GOES 6 (S} Delta 168 Apr 28 14354 35785 35758 45 838.0 Partof NOAA's y O Envil Satelite

1983 41A (S) system to provide near continual, high resolution visual and infrared
imaging over large areas. Reimbursable (NOAA).

Intelsat V-F F-6 (S) Atlas-Centaur May 18 1436.2 35797 35779 19 1928.2 Advanced sefies of to provide s

1983 47A (AC-81) (S} capacity for Inteisat's global network. Carried Maritime Communications
Services (MCS) package for INMARSAT. Reimbursable (Comsat).

EXQSAT (8} Delta 169 May 26 DOWN MAY &, 1986 500.0 X-ray satellite to provide continuous observations of X-ray sources.

1983 51A S) Reimbursable (ESA)

STS7(S) Shuttle (S} Jun 18 LANDED AT DFRF JUN 24,1983 Third operational flight of STS with Robert L. Crippen, Frederick H.

1983 59A (Challanger) Hauck, John M. Fabian, Sally K. Ride (first woman astrenaut), and

Telesat-F (S) Jun 18 1436.1 35793 35780 1.2 4443.4 Norman E. Thagard. Deployed two communications satellites. Telesat

1983 598 (Reimbursabte - Canada) and Palapa (Reimbursable - Indonesia ).

Patapa-B-1 (S) Jun 18 1436.1 35790 357B4 2.4 45215 Carried out experiments including launching and recovering SPASO1

1983 59C (Reimbursable - Germany). Mission duration 146 hours 23 minutes 59

SPAS-011(S) Jun 18 RETRIEVED JUN 24, 1883 seconds.

1983 59F

AF P83-1 (S} Scout 103 Jun 27 100.6 819 754 82.0 112.6  Air Force HILAT satellite to evaluate propagation effects of disturbed

1983 63A $) plasmas on radar and systems. Reimbursable (DOD)

WSMC!

Galaxy 1 (S) Deita 170 Jun 28 1436.1 35791 35782 00 5190 Hughes Ci s, Inc. satellite.

1983 65A &) Reimbursable (Hughes).

Telsat 3A (S} Delta 171 Jul 28 1436.2 35796 35780 01 635.0 AT&T satellite. F (ATAT)

1983 77A (S)

i ——
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1983

MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS I WEIGHT]| REMARKS
Intt Design VEHICLE | DATE | (Mins.) [R km) | Peri km) | Incl (de: (kg) (All Launches from ESMC, uniess otherwise noted)
STS 8(S) Shuttle (S) Aug 30 LANDED AT DFRF SEP 5, 1983 Faurth operational flight of STS with Richard H. Truly, Daniel C.
1983 89A {Challenger) Brandenstein, Dale A. Gardner, Guion S. Bluford (first black astronaut),
INSAT-B (S) Aug 31 1436.2 35811 35788 3.0 3391.0 and William E. Thomnton. First night launch and landing. Deployed
1983 898 satellite, INSAT (Reimbursable - India), performed tests and
experi Missi ion 14 miny A N
RCA G (S) Defta 172 Sep 8 1436.2 35803 35772 0.0 11213 RCA Satellite. {RCA).
Galaxy 2 (S) Delta 173 Sep 22 1436.2 35792 35783 0.0 579.0 Hughes Cs satellite. F (Hughes).
STS-9 (8) Shuttle (5) Nov 28 LANDED AT DFRF DEC 8, 1983 Fifth operational flight of STS with John W. Young, Brewster W. Shaw,
Spacelab-1 (Columbia) Jr., Owen K. Garriott, Robert A. R. Parker, Byron K. Lichtenberg, and
1983 116A Uit Merbold (ESA). Spacelab-1, a multi-discipline science payload,
camad in Shuttie Cargo Bay. Cooperative with ESA, Mission Duration
247 hours 47 minutes 24 seconds.

{1988 1984
8T8 41-8(S) Shuttle (S) Feb3 LANDED AT KSC FEB 11. 1984 Fourth Chalienger flight with Vance D. Brand. Robert L. Gibson, Bruce
1984 t1A (Challenger) McCandiess, Ronald E. McNair and Robert |_. Stewart Deployed
Westar 6 (U) Feb3 RETRIEVED NOV 16, 1984 (51-A) 3309.0  Westar (Reimbursabla - WU), and Palapa B-2 (Reimbursabie -

1984 118 {ndonesia). Both PAMs failed; both satellites retrieved on STS 51-A

IRT (S) Feb 3 DOWN FEB 11, 1984 2340 mission. Rendezvous tests perormed with IFT, using deflated target.

1984 11 Evaluated Manned Maneuvering Unit (MMU) and Manipulator Foot

Palapa 8-2 (U) Feb 6 RETRIEVED NOV 16, 1584 (51-A) 3419.0  Restraint (MFR). First STS landing at KSC. Mission duration 191 hours
15 mi secongs.

Landsat 5 (S) Delta 174 Mar t 98.8 703 695 98.2 1847.0  Earth resources technology satellife to provide cortinuing Earth remote
1084 21A {8) sensing data. Instruments inciuded a mulispectral scanner and
UoSAT (S) 98.0 670 853 97.8 520 thematc mapper. Aeimbursable (NOAA ). UoSAT sponsored by
1 Al # -

STS 41-C (S} Shuttle (S) Apré LANOED AT DFRF APR 13, 1984 Fifth Challenger flight with Robert L, Crippen, Frances R. Scobee,

1984 34A (Challenger) Terry J. Hant, George D. Nelson and James D. Van Hoften, Deployed

LDEF (S) Apr 6 RETRIEVED JAN 20, 1990 (STS-32) 9670.0 LDEF; SMM retrieved and repaired in Cargo Bay; redeployed April 12,

| 1984 48 Migsi jon 167 i
Intelsat V-G F-9 {U) Atlas-Centaur  Jun 8 DOWN OCT 24, 1984 1928.2 to providae i ications
1984 57A {AC-82) (U) capacity for Inteisat’s global network, Carried Maritime Communications

Services (MCS) package for INMARSAT, Vehicle failed to place satellite
in useful orbit. Reimbursable (Comsat).
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NASA Major Launch Record 1984

MISSION/ LAUNCH [LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
Intl Design VEMICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] incl (deg) | (kg) (Al L hes from ESMC, unless otherwise noted)
AMPTE Delta 175 Aug 16 Three active magnetospheric particie racer explorers: Charge
CCE (8) (8) 7308 317 1784 84.4 2420 Composition Explorer (CCE) provided by the U.S,; lon Release Module
1984 B8A (IRM) provided by the Federal Republic of Germany ; and the United
IRM (8) 2653.4 113818 402 27.0 B05.0 Kingdom Subsatellite (UKS) provided by the UK; to study the transfer of
1984 88B mass from the solar wind to the magnetasphere. Intemnationat
UKS (8) Cooperative,
1584 88C 26898 113417 1002 289 770
STS41-D(S) Shuttle (S) Aug 30 {ANDED AT EAFB SEP 5, 1064 First Discovery fiight with Henry W. Hartefield, Michael L. Coats, Richard
1984 93A {Discovery) M. Mullane, Steven Hawley, Judith A. Resnik, and Charles D. Walker.
SBS-4 (5) Aug 31 1438,2 35795 35780 00 33440 Deployed SBS (Reimbursable - SBS), Leasat (Reimbursable -
1984 93B Hughes), and Telstar {Reimbursable - ATAT), carmied out experiments
Syncom V-2 (S) Aug 31 1483.0 35787 35779 D4 6889.0  including OAST-1 solar array structural testing. Mission duration 144
1984 §3C hours 56 minutes 4 seconds.
Teistar 3-C (S) Sep 1 1436.2 35793 35783 0.0 3402.0
1984 93D
Galaxy C (S) Delta 176 Sep 21 1436.2 35793 36782 o1 5190 Hughes Ci g Satellite. {Hughes).
) 101
STS 41-G (5} Shuttle (S) Oct5 LANDED AT KSC OCT 13, 1984 Sixth Challenger flight with Robert L. Crippen, Jon A. McBride, Kathryn
1984 108A {Challenger) D. Sutlivan, Sally K. Ride, David C. Leestma, Paul D. Scully-Power, and
ERBS (S) Oab 084 500 578 570 24480 Marc Gameau (Canada). Deployed ERBS 1o provide global
1984 1088 measurements of the Sun's radiation reflected and absorbed by the
Earth; performed scientific experiments using OSTA-3 and other
g, Misgion durs r n s
NOVA It (S) Scout 104 Oct 11 108.9 1199 1149 89.9 1737 Improved Transit Navigation Satellite for the U.S. Navy.
R A Reimbyrsablg (DOD).
STS51-A(8) Shuttle (S) Nov8 LANDED AT KSC NOV 1B, 1984 ‘Second Discovery flight with Frederick H. Hauck, David M. Walker,
1984 113A (Discovery} Joseph P, Allen, Anna L. Fisher, Dale A. Gardner. Deployed Telesat
Telesat-H (5) Nov 9 1438.2 35796 35780 0.0 34200 (Reimbursable - Canada) and Syncom 1V-1 {Reimbursable - Hughes).
1684 113B - Retrieved and retumed Palapa B-2 and Westar 6 (Launched on 41-B}.
Syncom IV-1 [S) Nov 10 14668 36427 36341 28 6889.0 Mission duration 191 hours 44 minutes 56 seconds.
1984 113C
NATO D (S) Deita 177 Nov 13 1436.2 35796 35780 1.4 761.0 Fourth in a senes of communication satellites for NATO.
1984 1154 (9) m (NATO).
NOAA-9 (S) Allas 39E Dec 12 1018 854 834 99.1 1712.0 TIROS-N to provide i of the
1984 123A ) Earth and provide high-accuracy worldwide meteorological data.
Reimbursable (NOAA). {(WSMC)
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1985

MISSION/ LAUNCH (LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS IWElGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km) ] Inc! (de: (kg) (AN L hes from ESMC, unless otherwise noted)

1985 1985

STS 51-C(S) Shuttle (S} Jan 24 LANDED AT KSC JAN 27, 1984 Third Discovery fiight with Thomas K. Mattingly. Loren J, Shrver,

1985 10A {Discovery) Ellison S. Onizuka, James F. Buchli, and Gary E. Payton.

DOD (8) ELEMENTS NOT AVAILABLE Deployed unannounced payload for DOD. (Reimbursable - (DOD)).

1985 108 Mission duration 73 hours 33 minutes 23 seconds.

Inteisat V-A F-10 (S) ~ Atlas-Centaur Mar 22 1436.1 35807 35768 00 1996.7  Firstin a series of imp C Cor satellites for

1985 25A AC-63) (S Intelsat._Reimbursable (Comsat).

8T8 51-D(S) Shuttle (S) Apr 12 LANDED AT KSC APR 19, 1985 Fourth Discovery flight with Karol K. Bobko, Donaid F. Wiiliams,

1985 28A {Discovery) M. Rhea Seddon, S. David Griggs. Jeftrey A. Hoftman, Charles D,

Telesat-l (S) Apr 13 1436.1 35796 35778 0.0 3550.0 Wakker, and E. J. “Jake* Gam (U.S. Senator). Deployed Syncom

1985 288 (Reimbursable - Hughes) and Telesat (Reimbursabie - Canada)

Syncom V-3 (S) Apr12 1436.2 35803 35772 33 6889.0  Syncom Sequencer failed to stan, despite attempts by crew, remained

1685 28C inoparable until restarted by crew of 51-1 {August 1985). Mission
Juration 187 hours 56 minutes 23 seconds.

8BTS 51-8(S) Shuttie (S} Apr 29 LANDED AT DFRF MAY 6, 1985 Sixth Challenger flight with Fobert F. Overmeyer. Fradenck D.

i 3 [{ ger) Gregory, Don Lind, Norman E. Thagard, William E. Thomnton, Lodewijk

1985 34A OOWN DEC 15, 1986 47.6  Vanderberg, and Taylor Wang. Spacelab-3 (Cooperative with ESA)
mission to conduct applications, science and technology experiments.
Deployed Northemn Utah Satellite (NUSAT) (Reimbursable - Northern
Utah University). Global Low Orbiting Message Relay Satellite
(GLOMR) (Reimbursable - DOD) failed to deploy and was returned
Mission duyration 1 i -

STS 51-G () Shuttle (S) Jun 17 LANDED AT EAFB JUN 24, 1985 Fifth Discovery flight with Daniel C. Brandenstein, John O. Creighton,

1985 48A {Discovery) Sharinon W. Lucid, John M. Fabian, Steven R. Nagel. Patrick Baudry

Morelos-A (S} dun 17 1436.1 35793 35781 0.0 34430 (France). and Prince Sultan Satrman Al-Saud (Saudi Arabia). Deployed

1985 488 Morelos (Reimpursable - Mexico), Arabsat (Reimbursabla - ASCO)

ARABSAT-A ($) Jun 18 1434.4 35891 35614 1.0 3499.0  and Telstar (Reimbursable - AT&T). Deployed and retrieved Spartan 1.

1985 48C Mission duration 169 hours 38 minutes 52 seconds.

TELSTAR 3-0 (S) Jun 19 1436.1 35789 35783 0.0 3437.0

1985 48D

SPARTAN 1 (S} Jun 20 RETRIEVED JUN 24, 1985 2051.0

1985 48E

Inteisat VA F-11(S) Atlas-Centawr  Jun 29 1436.1 35804 35769 0.1 1996.7  Second in a series of rmpi Commercial Cs Satellites

1985 55A {AC-B4) (S} for Intelsat. Reimbursable (Comsat).
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NASA Major Launch Record 1985
MISSION/ LAUNCH [LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS ] WEIGHT] REMARKS
Int} Design VEHICLE | DATE | (Mins.) ["Apogee (km) | Peri km) | Incl {kg) (AN L hes from ESMC, unless otherwise noted)
STS 51-F (S) Shuttie (S) Jut 28 LANDED AT EAFB AUG 6, 1085 Beventh Challenger flight with Charles G. Fullerton. Roy D. Bridges. Jr.,
Spacelab-2 (Challenger) Karl G. Heinze, Anthony W. England, F. Story Musgrave, Loren W.
1885 63A Acton, and John-David F. Bartow/. Conducted experiments in
PDP (5) RETRIEVED JUL 29, 1965 Spacelab-2 (Cooperative with ESA). Depioyed Plasma Diagnostic
1985 638 Package (PDP) which was retnieved 6 hours tater. Migsion duration 190
hours 45 minutes 26 seconds.
Navy SOOS- Scout 105 Aug 2 Two Navigation Satellites for the U.S. Navy. Reimbursable (DOD).
1985 6BA (S) (S} 107.9 1256 999 89.9 64.2 {WSMC)
1985 66B (S 107.8 1256 939 89.9 64.2
STS 51-1 (5) Shuttle (S) Aug 27 LANDED AT EAFB SEP 3, 1985 ‘Sixth Discavery fight with Joe H. Engle, Richard O. Covey, James D.
1985 76A (Discovery) VanHotten, William F. Fisher, John M. Lounge. Deployed Aussat
Avssat-1 (S) Aug 27 1436,1 35798 35777 0.0 34455 (Rei - lia), ASC (I - L Satellite:
1985 768 Co.), and Syncom [V-4 {Reimbursable - Hughes). After reaching
ASC (S} Aug 27 1436.1 35794 35778 0.0 3406.1  Geosynchronous Orbit, Syncom (V-4 ceased tunctioning. Repaired
1985 76C Syncom IV-3 {launched by 51-D, April 1985). Mission duration 170
Syncom V-4 (U) Aug 29 1430.1 35843 35809 3.2 68947 hours 17 minutes 42 seconds.
1985 76D
Inteisat VA F-12 (S) Atlas-Centawr  Sep 28 1436.1 35801 35772 0.1 1996.7 Third in a series of impt C i Satellites for
1985 87A (AC: Intelsat, Hei Comagt).
§TS 51-J(S) Shuttle (S) Oct3 LANDED AT EAFB OCT 7. 1985 First Atlantis tlight with Karol J. Bobko, Ronald J Grabe, Robert A.
{DOD) {Atlantis) Stewart, David C. Hilmers, and William A. Pailes. DOD mission.
1985 92A Mission duration 97 hours 44 minutes 38 seconds.
STS 61-A(S) Shuttle (S) Oct 30 LANDED AT EAFB NOV 6, 1885 Eighth Challenger flight with Henry W. Hartsfield, Steven R. Nagel,
Spaceiab D-1 (Chalienger) Bonnie J. Dunbar, James F. Buchli, Guion S. Bluford, Emst
1985 104A (G ). Rei Furrer and Wubbo
GLOMR (S) DOWN DEC 26, 1886 2676 Ockels (Duich). Spacelab D-1 mission (Cooperative with ESA) to
1965 1048 conduct scienttific experiments. Deployed GLOMR {Reimbursabie -

processing of ials science spe
duration 168 hours 44 minutes 51 seconds.

DOD). Carried Materials Experiment Assembly {MEA) for on-orbit
At i} Missh
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MISSION/ LAUNCH |LAUNCH | PERIOD L CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) | Perigee (km) ] inci (deg) (kg) (AN Launches from ESMC, unless otherwise noted)
STS 61-B(5) Shufiie (5} Nov 26 LANDEO AT EAFB DEC 3, 1985 Second Atlantis Flight with Brewster H. Shaw, Bryan D. O'Conner,
1985 1004 (Atlantig) Mary L. Cleave, Sherwood C. Spring, Jerry L. Ross, Audalfo Nen Vela
Morelos-B (8) Nav 27 1438.1 35793 35780 0.0 45396 (Morelos), Charles D. Waiker (MDAC). Depioyed Moreios
1985 1098 {Reimbursable - Mexico), Aussat (Reimbursable - Australia), anc
Aussat-2 (S) Nov 27 1436.2 35796 35779 ae 4569.1  Satcom (Reimbursabie - RCA). Demonstrated construction in space
1585 109C by manuatty assembling EASE and ACCESS Experiments. Deployad
Satcom (S) Nov 28 1436.2 as797 5779 0.0 72253 Station Keeping Target (OEX) to conduct advanced Station Keeping
1985 1080 Tests. Mission duration 165 hours 4 minutes 49 seconds.
OEX Target
1985 109E DOWN MAR 2. 1947
AF-16 Scout 106 Dec 12 Air Force instrumented test vehicle. (Dual Payload)
1985 114A (S) ) DOWN MAY 11,1989 Rsimbursable (DOD). (WFF)
1985 114B (S DOWN AUG 9, 1987
1986 1986
8T561-C(S) Shuttle (S) Jan 12 LANDED AT EAFB JAN 18, 1986 Seventh Columbia flight with Robert L. Gibson, Charles F Boiden, Jr.,
1986 03A {Columbia) Franklin R. Chang-Diaz, George D. Netson, Steven A Hawley, Robert
SATCOM (S) Jan 12 1436.2 35796 35780 0.0 72253 J. Cenker (RCA), and C. William Nelson (Congressman). Deployed
1985 038 Satcom {Reimbursable - ACA). Evaluated material science lab payload
carrier and processing faciliies. Camied HHG-1 to acconwmodate GAS
payloads_Mission duration 146 hours 3 minutes 51 seconds.
STS 51-L (V) Shuttle {U) Jan 28 DID NOT ACHIEVE ORBIT Ninth Challenger flight with Francis R. Scobee, Michael J Smith,
TORS-B (U) (Challenger) 21033 Judith A Resnik, ENison S. Onizuka, Ronald E McNait, Gregory Jarvis
(Hughes), S. Christie McAulifie (Teacher). Approximately 73 seconds
into tight, the Shutte exploded.
GOES-G (U) Deita 178 (U) May 5 DID NOT ACHIEVE ORBIT 840.0  Provide rid-wide weather ge for NOAA. Vehicle
failed. Reimbursable NOAA).
DD (U) Delta 180 Sep 5 DOWN SEF 28. 1986 Carried DOD experiment. Reimbursable {DOD}.
1986 60A )
NOAA-G (5) Allas 52E Sep 17 1010 816 796 985 17120 Operational environmental sateiite for NOAA. Inchoded EABE
instrument to complement data being acquired by ERBS, launched in
1984. Carried search and rescue instruments provided by Canada and
France. Reimbursable (NOAA ). (WSMC)
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NASA Major Launch Record 1986
MISSION/ LAUNCH |LAUNCH PERIODI CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)] Incl (deg) (kg) (AN L hes from ESMC, unless otherwise noted)
AF P87-11 (S) Scout 107 Nov 13 104.8 1014 954 89.6 Scientific satelite to study the ic effect on
Polar Bear {8) propagation. Reimbursable (DOD). (WSMC)
1986 88A
Fitsatcom (F-7) (8) Atlas-Centaur Dec 4 1436.2 35849 35728 04 11285  Prowde communication between aircraft, ships, and ground stations
1986 96A (AC-86) (S) for DOD. Reimbursable (DOD).
1987 1987
GOES-H {5) Delta 179 Feb 26 1436.2 35800 35775 04 8400 Operational environmental sateilite to provide systematic woridwide
1987 22A €3 weather coverage. Reimbursable (NOAA ).
Palapa B2-P Delta 182 Mar 20 1436.2 35788 35788 0.0 6520 Provide communication coverage over Indonesia and the Asian
1987 29A countries. Reimbursable (Indonesia).
Fitsatcorn (F-6) Atlas-Centaur Mar 26 DID NOT ACHIEVE QRBIT 1038.7 Pan of the worldwide communications system between aircraft, ships,
[9)] (AC-67} (V) and ground stations for the DOD. Telemelry lost shortly alter jaunch;
destruct signal sent at 70.7 seconds inta fight. An electrical transient,
caused by a lighting strike on the launch vehicle, most probable cause of
loss. Reimbursable {DOD).
S00S5-2 Scout 108 Sep 16 Two Transit navigation satellites in a stacked configuration for the u.s,
1987 80A (S) (S) 107.1 1178 1011 904 645 Navy. Reimbursable (DOD) (WSMC)
1987 80B (S 107.2 1180 1010 204 845
1988 1988
DOD (SD1) (5) Delta 181 Feb 8 DOWN MAR 1, 1988 Strategic Defense Initiative Organization (SDIO) Payload.
1988 08A S] Reimbursable (DOD).
San Marco DAL {S) Scout 109 Mar 25 DOWN DEC 6. 1988 2730 Explore the relationship befween solar activity and meteorological
1988 26A S) henomena. Cogperative with ltaly. San Marco
S0Q0S-3 Scout 110 Apr 25 1206 Two Transit navigation satelites in a stacked configuration for the us.
1988 33A (S) S) 108.5 1302 1013 80.3 Navy. Reimbursable (DOD). (WSMC)
1988 338 (S 108.5 1300 1012 90.3
Nova Il Scout 111 Jun 16 108.9 1199 1149 90.0 1705 Improved Transit Navigation Satellite for the U.S. Navy
1988 52A (8] Reimbursable {DOD). (WSMC}
S00S-4 Scout 112 Aug 25 128.2 Two Transit navigation sateliites in a stacked configurafion for the u.s,
1988 74A (S) (S) 107.3 1175 1030 89.9 Navy. Reimbursable (DOD). (WSMC)
1988 74B (S] 1073 1173 1031 89.9
NOAA-H (S) Atiag 63E Sep 24 101.8 855 838 99.1 1712.0  Operational environmental satefite for NOAA. Carned Search and
1588 89A (S) Rescue instruments provided by Canada and France.

Reimbursable (NOAA) {WSMC)
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NASA Major Launch Record 1988

MISSION/ LAUNCH [LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [‘Apogee (km) | Perigee (km)] Inc) (kg) (Al Launches from ESMC, unless otherwise noted)
STS-26 (S} Shuttle {S) Sep 20 LANDED AT EAFB OCT 3, 1988 Sixth Discovery flight with Frederick M. Hauck, Richard O. Covey,
1988 1A Discovery) John M. Lounge, David C. Hilmers, and George D. Nelson. Deployed
TDRS-3(S) Sep 29 1436.2 35804 35772 01 22249 TDRS-3, Performed experiment activities for commercial and scientific
1988 918 middeck experiments. Mission Duration 87 hours 0 minutes 11 seconds.
8TS-27 (S) Shuttie (5) Sep 29 LANDED AT EAFB DEC 6, 1988 Third Atlantis flight with Robert L Gibson. Guy S. Gardner, Richard M.
1988 106A (Aflantis) Mullane, Jerry L. Ross and William M. Shepherd. DOD Mission.
DOD (5) ELEMENTS NOT AVAILABLE Mission Duration 105 hours 06 minutes 37 saconds.
11988 1068
1989 1989
S$75-29(S) Shuttie (8) Mar 13 LANDED AT EAFB MAR 18, 1989 Eighth Discovery flight with Michae! L Coats, John E. Blaha, James.
1889 21A {Discovery) Bagian, James F. Buchli, Robert Springer. Deployed a new Tracking
TDRS-D {8} 1436.1 35808 35768 00 2224 and Data Relay Satellite. Performed commercial and scientific
1989218 expenments. Mission Dur 19 ho minut
8T5-30 (8) Shuttle {S) May 4 LANDED AT EAFB MAY 8, 1989 Fourth Attantis fight with David M. Walker, Ronald J_ Grabs. Mary L.
1989 334 (Atantis) Cleave, Mark C. Lee, Norman E. Thagard. Deployed the Magelian
Magelan (5) TRANS-VENUS TRAJECTORY spacecraft on a misgion toward Venus. Performed commercial and
1989 338 scientific middeck experiments. Mission Duration: 96 hours 56 minutes
28 seconds.
8§T8-28 (5) Shuttie (S) Aug 8 LANDED AT EAFB AUG 13, 1989 Ninth Columbia fiight with Brewster H. Shaw. Richard N. Richards,
1989 61A {Columbia) David C. Leetsma. James C. Adamson, and Mark N, Brown. DOD
Mission. Mission Oyration: 121 hours 0 minutes 08 seconds.
Fitsatcom (S) Atlas-Centaur ~ Sep 25 1436.1 35701 35774 29 1863 Navy Communications sateflite to provide communications betwaen
1989 77A AC-68) (S; aircraft,_ships and ground stations for DOD. Remmbursable (DOD).
5T5-34 (S) Shuttle (5) Oct 18 LANDED AT EAFB OCT 23, 1989 Fifth Atlantis flight with Donald E. Wiliams, Michael .J). McCulley, Ellen
1989 84A (Atlantis) Baker, Shannon N. Lucid, and Franklin Chang-Diaz. Deployed the
Galileo (S} ELEMENTS NOT AVAILABLE Galileo spacecraft on a mission toward Jupiter. Perfarmed experiment
1989 84B activities for commercial and scientific middeck expetiments. Mission
Duration: 119 hours 39 minutes 22 seconds
COBE (S) Detlta 2 Nov 18 102.6 B85S 873 99.0 2206 Cosmic Background Explorer spacecraft 1o provide the most
1989 BOA (8) comprehensive obsarvations to date of radiative content of the universe
STS-33 (S) Shuttle (S} Nov 23 LANDED AT £AFB NOV 28, 1989 Ninth Discovery flight with Fredenck Gregory, John E. 8iaha, Manty L.
1989 90A (Discavery) Carter, Frankiin S. Musgrave and Kathryn C. Thornton. DOD Mission.
DOD (S) ELEMENTS NOT AVAILABLE Mission Duration: 120 hours & minutes 45 seconds.
1989 50B
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NASA Major Launch Record 1990

MISSION/ LAUNCH |LAUNCH |PERIOD \ CURRENT ORBITAL PARAMETERS l WEIGHT REMARKS

Intl Design VEMICLE | DATE | (Mins.) [Apogee (km) ] Perigee (km)] incl (deg) | (kg} (All Launches from ESMC, unless otherwige noted)

1990 1990

ST5-32 (S) Shuttle (S) Jan 8 LANDED AT EAFB JAN 20, 1990 Tenth Columbia flight with Danéel C. Brandenstein, James D.

1990 2A {Columbia) Wetherbee, Bonnie J. Dunbar, Marsha S, Ivins and G. Dawvid Low.

Syncom V-5 (S} 14382 35815 3575¢ 27 6853.4 Deployed Syncom V-5 ( - DOD), a g i Y

1990 28 communications satellite also known as Leasat, for the U.S. Navy. Also
retrieved the Long Duration Exposures Facility (LDEF) deployed on
STS-41C on Aprk 6, 1964, Mission Duration; 261 hrs 0 ming 37 seci,, ]

S§78-36 (S) Shuttle (S) Feb 28 LANDED AT EAFB MAR 4, 1990 Sixth Atlantis fight with John D. Creighton John H. Casper, Dawid C.

1890 19A (Atiantis) Hilmers, Richard M. Mullane and Pierre J. Thuot. DOD Mission.

DoL (S) ELEMENTS NOT AVAILABLE Mission Duration; 106 hours 18 minutes 22 seconds.

1990 198

Pegsat (S) Pegasus (S)  Apc5 941 539 410 941 A 50-Toot rocket (Pegasus). dropped from the wing of a B-52 aircraft

1990 28A {Orb Sci) Hying over the Pacific Ocean, launched the Pegsat satellite in the first
demanstration flight of the Pegasus launch vehicle. The Pegsal science
investigations are part of tha Combined Release and Radiation Effects
Satellite (CRRES), a joint NASA/DOD ram.

S§TS-31 (S) Shuttle (S) Apr 24 LANDED AT EAFE APR 29, 1990 Tenth Discovery Hight with Loren J. Shriver, Charles F. Boiden, Bruce

1990 37A (Discovery) McCandless. Steven A. Hawley. and Kathryn D. Suliivan. Deployed

HST (S) 96.6 598 50 28.5 113554 e Edwin P, Hubble Space Telescope (HST) astronomical

1990 378 observatory. Designed to operate above the Earti's turbulent and
obscuring atmosphere to observe celestial objects at ultraviolet, visible
and near-infrared wavelengths. Joint NASA/ESA mission. Mission
Duration: 121 hours 16 minytes 6 seconds.

Macsat (S) Scout 113 May 9 809 Two Multiple Access Communications Satellites (MACSATS) to provide

1990 43A (8) 928.3 755 601 89.9 global store-and-forward message relay capability for DOD Users.

1990 43B 98.3 752 800 89.9 Reimbursable (DOD, VAFB]

ROSAT (S) Deita 2 Jun 1 95.6 657 542 53.0 24211 Roentgen Satellite (ROSAT), an Explorer class scientific satellite

1990 49A s) configured to accommodate a large X-ray telescope, to study X-ray
emissions from non-solar celestial objects. International cooperative
program with NASA, Germany, and the UK.

CRRES (8) Atlas-Centaur Jul 25 614.4 34781 345 18.0 Combined Release and Radiation Effects Satellite (CRRES) which

1990 BSA (AC-69) (S) uses chemical releases 1o study the Earth's magnelic fields and the
plasmas, or ionized gases, that ravel through them Joint NASA/DOD
program.
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NASA Major Launch Record 1990

MISSION/ LAUNCH [LAUNCH PERIODL CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) | Peri k) [ Incl (kg) (ANl Launches from ESMC, unless otherwise noted)
STE4T (5) Shuie {S)  Oct6

LANDED AT EAFB OCT 10, 1990 Eleventh Discovery flight with Richard N. Richards, Roberi D, Cabarna,
1990 90A {Discovery) Bruce E. Melnick, Williarm M. Shepherd, and Thomas [). Akers.
Ulysses (S) HELIOCENTRIC ORBIT 20079.5 Deployed the Ulysses spacecraft, a joint NASAVESA mission to study
1990 90B the poles of the Sun and the interplanetary space above and below the

poles. Mission Duration: 96 hours 10 minutes 3 seconds.

5TS-38 (5) Shuttle (S) Nov 1§ LANDED AT KSC NOV 20, 1930 Seventh Atiantis flight with Richard O. Covey, Robert C. Springer, Cad
1990 97A {Atantis) J. Meade, Frank L. Cutbertson and Chares D. Gemar. DOD Mission.
DOO (S) ELEMENTS NOT AVAILABLE Mission Duration: 117 hours 54 minutes 27 seconds.
1990 978
8T3-35(S) Shuttle (S) Dec 2 LANDED AT EAFB DEC 11, 1890 Eleventh Columbia flight with Vance D. Brand. John M. Lounge,
1990 106A (Columbia) Jefirey A. Hotfman, Robert A. Parker, Guy 8. Gardner, Ronald A. Parise,

and Samuel T. Durrance. Carried Astro-1, a Space Shuttle attached
payload to acquire high priority astrophysical data on a variety of
ceiestial objects. Mission Duration: 215 hours 5 minutes 7 seconds

1991 1991

878-37 (S) Shuttle (S) Apr5 LANDED AT EAFB APH 11, 1981 Eighth Attantis flight with Steven R. Nagel, Kenneth D. Cameron,

1991 27A {Atlantis) Linda M. Godwin, Jerome Apt, and Jerry L. Ross. An unplanned EVA

GRQ (S) 92.0 3are aro 285 15900.0  took place to help with the deployment of GRO's high gain antenna.

1991 278 Also demonstrated were mobifity aids which will be used on Space
Station Freedom. Mission Duration: 143 brs 32 min 45 sec.

8TS-39 (S) Shuttie (5) Apr 28 LANDED AT KSC MAY 6, 1991 Twelfth Discovery flight with Michael L. Coats, Blaine L Hammond, Jr.,

1991 31A {Discovery) Guion S. Bluford, Gregory J. Harbaugh, Richard J. Hieb, Donald R.

1885 (5) DOWN MAY 6, 1991 McMonagle, and Charles L. Veach. Discovery performed dozens of

1991 31B maneuvers, deploying canisters from the cargo bay, releasing and

retrieving a payload with the RMS, allowing the Degartment of Defense
1o gather important plume abservation data and information for the
SDIO. Mission Duration: 199 hrs 26 min 17 sec.

NOAA-12 (§) Atlas-E (S) May 14 101.2 824 806 98.7 1418.0  Third-gr o provide ic global
1891 32A weather cbsarvations. Wil replace NOAA-10 as the moming sateflite

in NOAA's two polar satellite system. Joint NASA/NOAA effort. (WSMC)
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NASA Major Launch Record

1991

MISSION/ LAUNCH |LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERSJ WEIGHT) REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km) [ Inci {deg) | (kg) (Al L hes from ESMC, unless otherwise noted)
5TS-40 (S) Shuttie (S) Jun 5 LANDED AT EAFB JUN 14, 1991 Twelith Columbia flight with Bryan D. O°Connor, Sidney M Gutierrez,
Spacelab (SL8-1) (Columbia) M. Rhea Seddon, James P. Bagian, Tamara E. Jemigan, F. Drew
1991 40A Gaftney, and Millie Hughes-Fullord. The first mission since Skylab to
do intensive investigations inta the effects of weightiessness on
humans. Data leamed from this flight will be used in NASA's planning
for longer Shuttie missions set for 1992, and in the phanning of Space
Station Freedom. Mission Duration: 218 hrs 15 mins 14 secs;
REX (S} Scout (S) Jun 29 101.3 867 769 BY.6 6.7 Radiation Experiment to do further research 1o overcome and
1991 45A understand the physics of the electron density regularities that cause
i ikation effects on radio signals.
Reimbursable - DOD. (VAFB) |
575-43 (S) Shuttle (S) Aug 2 LANDED AT KSC AUG 11, 1991 Ninth Atiardis flight with John E. Blaha, Michael A. Baker, James C.
1991 54A (Adantis) Adamson, G. David Low. and Shannon E. Lucid. A TDRS satelite was
TORS-E (8) 14361 35793 35779 0.0 22963 deployed, keeping the network which supports Shuttie missions and
1991 54B ather spx at full i capability. Mission Duration:
213 hours 22 minutes 27 seconds.
STS-48(5) Shuttie (S} Sep 12 LANDED AT EAFB SEP 18, 1991 Thineanth Discovery flight with John O. Creighton, Kenneth §.
1991 63A (Discovery) Reightier, Mark F. Brown, James F. Buchli, and Charles D. Gemar. The
UARS (S) 962 580 573 57.0 65322 Upper Atmosphere Research Sateliite (UARS) will study physical
1991 638 processas acting within and upon the stratosphere, mesosphere, and
lower thermosphers. Mission Duration: 128 hrs 27 mins 57 secs,
57544 (S) Shuttle (S) Nov 24 LANDED AT EAFB DEC 1, 1981 Tenth Alantis flight with Frederick D. Gregary. Terence T. Henricks, F.
1991 80A {Atlantis) Story Musgrave, Mario Runce, Jr.. James S. Voss, and Thomas J.
DSP (S) Nov 25 ELEMENTS NOT AVAILABLE Hennen. A dedicated mission for the Department of Defense to
1991 80B gather data for their programs. Deployed Defense Suppont Program
satellite (DSP). The mission was shortened when an inertial
measurement unit failed on the sixth day of the mission. Mission
Duration; 166 trs $2 mins 27 secs.
1992 1992
STS-42 (5) Shuttle (S} Jan 22 LANDED AT EAFE JAN 30, 1992 Fourteenth Discovery fight with Ronald J. Grabe, Steven S. Oswald,
1992 2A (Discovery) Norman E. Thagard, William F. Readdy, David C. Milmers, Roberta L

Borwdar, and Ult D. Merboid. The Infermational Microgravity Laboratory
(IML-1) studied the effects of microgravity on living organisms and
materials processes. Mission duration’ 193 hrs 15 ming 43 secs
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NASA Major Launch Record 1992
MISSION/ LAUNCH (LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km )[Incl (deg) | (kg) {All Launches from ESMC, unless otherwise noted)
S§TS-45(S) Shuttle (S) Mar 24 LANDED AT KSC APR 2, 1992 Eleventh Aiantis fiight with Charles F. Boiden, Brian K. Duffy, Kathryn D.
1992 15A (Atantis) Sullivan, David C. Leetsma, C. Michasl Foale, Dirk D anout and Bryon
K. Li The L y for 1S and
Science (ATLAS 1) stuaed stmospheric sc!enoe solar science, space
physics and X, ign Durati 10 ming 24
STS-49(S) Shuttie (S) May 2 LANDED AT EAFB MAY 16, 1992 First flight of Endeavour with Daniet C. Brandenslan Kewn P Chllton
1992 26A {Endeavour} Richard J. Hieb, Bruce E. Melnick, Pierra J. Thout, Katheyn C. Thomion,
and Thomas D. Akers. On orbit repair of the Intelsat VI satellite and
redeployment with new kick motor, of Station
Extmvehncular Actmly Melhods (ASEM), while attached to the cargo
EUVE (S) Detta i (S) Jun7 95.1 529 514 284 3250 Thﬁ Extreme Ultraviolet Eprver (EUVE), deslgned 10 study the extreme
1992 31A ultraviolet (EUV)portion of the electromagnetic spectrum as well as
selected EUV targets, in order to create a definitive map and catalog
of these sources,
STS-50 (S) Shuttie (S) Jun 25 LANDED AT KSC JUL 8, 1992 Twetith Columbia flight with Richard N. Richards, Kenneth D. Bowersax,
1992 34A {Colurmbia) Bonnie J. Dunbar, Cad J. Meads, ENen S, Baker, and Lawrence J.
Oelucas. The First United States Microgravity Laboratory (USML-1)
studied scientific and technical questions in materials science, fluid
dynamics, biotechnology and combustion science, Mission duration:
331 hrg 30
SAMPEX (8) Scout (S} Jul3 9.6 679 509 817 First of the Small Explorer (SMEX) fieet, carrying four cosmic ray
1992 3BA monitoring instruments, to study solar energetic particles, anomalous
T COsMmic ray ictic cosmic rays_and magnetos slectrons.
GEOTAIL(s) Deta it {S) Jut 24 4750.6 508542 41363 224 1008 Joint mission between the United States and Japan to study the
1992 44A geomagnehc 1ail region of the magnetosphere. Geotall wilt also
measure the physics of the magnetosphere, the plasma sheet,
reconnection and neutral ne formation to better understand
5T5-46 (S} Shuttle (S) Jub 31 LANDED AT  AUG 8, 1992 Tweltth Atlantis flight with Loren J. Shriver, Andrew M. Allers, Jeffrey A.
1992 49A (ANarttis) Hoftman, Franklin R. Chang-Diaz, Claude Nicollier, Marsha S. Ivins, and
EURECA 94.6 502 439 285 Franco Malerba. Deployed ESA'S European Fetrievable Carrier
1992 498 (EURECA), a piatform placed in orbit for § months offering conventional
services {o experimenters. Tested Tethered Satellite System (TTS-1),
a joint program between the United States and italy, Mission duration:
19 16mins7secs
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NASA Major Launch Record 1992

MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS JWEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins) |‘Apogee (km) [ Perigee gkm” incl (deg) {kg) (All Launches from ESMC, unless otherwise noted)

STS-47 (S) Shuttle (S) Sep 12 LANDED AT KSC SEP 20. 1982 Second Endeavour fight with Robert L. Gibson, Curtis L. Brown, Mark

(Spacelab-J) (Endeavour) C. Lee, N. Jan Davis, Mae C. Jemison, Jerome Apt, and Mamoru Mohri.

1992 61A The Spacelab J mission, a joint mission between the U.S. and Japan,
performed a sefies of 43 exdore the effects of producing new materials n
1he micogravity of space. and the study of living organisms in the
omanisms in the snvironission duration: 190 hrs 30 mins 23 secs.

Topex/Poseidon (S} Ariane 42P (S) Aug 10 1124 1342 1330 66.0 U.S. French Satellite 1o help define the relationship between the Earth's

1992 52A oceans and climate. NASA payload faunched on commercial Ariane
vehicle. Joint NASA/CNES mission,

Mars Observer (S} Titan W (S) Sep 256 TRANS-MARTIAN TRAJECTORY ‘After an t1-month cruise, the Mars Observer (MO} will arrive at Mars

1992 63A and be inserted into orbit to examine the surface for elemental and
mineralogical composition, global surtace topography, gravity field and

fietd ination and pcal i The Mars

Balloon Relay (MBR), on the Mars Observer, will relay communications
from Mars landers that will be sent by the Russians in 1995

57S-52 (S} Shuttle (5) Cet 22 LANDED AT KSC NOV 1, 1962 Thirteenth Columbia flight with Jarmes D. Wetherbee. Michael A. Baker,

1992 70A {Columbia) 2225 5850 6616 527 Willam M. Sheperd, Tamara E. Jemigan, and Charles L. Veach, The

LAGEOS (S} Laser Geodynarmics Satellite (LAGEOS) is a cooperative mission of the

1992 708 U.S. and Italy to obtain precise of the crusial
and gravitational field. The U.S. Microgravity Payload-2 (USMP-2),
carriad in the cargo bay, is one in a senes of payloads for scientific
experimentation and material processing in a reduced gravity. Mission
Juration: 236 hrs 56 ming 13 gecs.

MSTE1 (S) Scout (8) Nov 21 9Nz 378 292 96.7 DOD/SDIO payload.

1992 78A

§TS-53 (S) Shuttle (S) Dec 2 LANDED AT EAF8 DEC 9, 1992 Fifteenth Discovery flight with David M. Walker, Robert Cabana, Guion

1982 86A (Discovery) 5. Bluford, Jarmes Voss, and M. Richard Clitford. This was a 00D

migsion, Mission duration: 175 hrs 18 mins 47 secs.
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NASA Contract Awards By State

{FY 1992) Educational Educational
Total Business & Nonprofit Total Business & Nonprotit

State (Th ) (Th f (M ds) State (Th ds) (Th ds) (Thousands)
Alabama 1,232,905 1,205,202 27,703 Nevada 1,600 1,056 544
Alaska 8,618 50 8,568 New Hampshira 14,537 3,544 10,993
Arizona 43,651 20,843 22,808 New Jersey 120,670 113,134 7.536
Arkansas 407 94 313 New Mexico 57,344 50,524 6,820
California 3,110,769 2,926,135 184,634 New York 58,447 27,776 30,671
Colorado 195,956 189,652 26,304 North Carolina 11,915 1,788 10,127
Connscticut 73,623 71,978 1,645 North Dakota 457 - 457
Delaware 3,212 1212 2,000 Ohio 291,195 258,335 32,860
District of Columbia 130,783 102,352 28,431 Oklahoma 7.263 127 7,136
Florida 1,498,227 1,482,440 15,787 Oregon 7.998 2,898 5,100
Georgia 13,438 4,343 9,095 Pennsylvania 190,168 169,255 20,913
Hawaii 8,420 789 7,631 Rhode Istand 3,549 683 2,866
Idaho 2,774 -~ 2,774 South Carolina 1,608 106 1,503
lllinois 17,118 4,882 12,236 South Dakota 882 157 725
Indiana 12,102 6,482 5,620 Tennessee 33,035 10,271 22,764
lowa 11,512 790 10,722 Texas 1,290,889 1,215,398 75,491
Kansas 2,162 {273) 2,435 Utah 528,606 516,064 12,542
Kentucky 1,284 375 909 Vermont 515 285 230
Louisiana 373,055 371,977 1,718 Virginia 504,850 467,104 37,746
Maine 1,326 669 657 Washington 38,957 29,062 9,895
Maryland 953,479 855,116 98,363 West Virginia 10,936 434 10,502
Massachusetts 137,717 31,945 105,772 Wisconsin 39,585 24,679 14,806
Michigan 44,058 4,939 39,119 Wyoming 640 - 640
Minnesota 5,869 2,789 3,080

' Mississippl 324,116 320,473 3,643 TOTAL $11,435,359 $10,483,886 £951,473

| Missoun 10,475 16,021 4.454 Nota: Excludes smaller procurements, generally those of $25,000 or less; also

i Montana 1.229 198 1,031 excludes awards placed through other Government agencies, awards

| Nebraska 1.427 374 1.053 outside the U.S.. and actions on the JPL contracts.
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U.S. Geographical Distribution of NASA Prime Contract Awards *

Fiscal Year 1992
(Miltions of Dollars)
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awards outside the U.S., and awards on the JPL contracts.

+  Excludes smaller procurements, generally those of $25,000 of less; also excludes awards placed through other Government agencies,
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Procurement Activity

Total Procurement By Installation FY 1992)

Awards Placed Outside The United States FY 1992)

Installation Awards ($M) Percent Place of Performance Awards {§Thousands)
TOTAL $13,474.2 100.0 TOTAL $76,874"
Marshall Space Flight Center 3,234.1 24.0
Johnson Space Center 2686.3 19.9 Direct NASA Awards 76,760
Goddard Space Flight Center 2,0443 15.2 Australia 11,805
Kennedy Space Canter 1,484.6 1.0 Bermuda 967
NASA Resident Office/JPL 1.263.7 9.4 Canada 37,754
Lewis Research Center 831.6 6.2 Chile 1,332
Headquarters 808.6 6.0 France 136
Ames Research Center 568.0 4.2 Germany 2,444
Langley Research Center 436.0 32 Hong Kong 48
Stennis Space Center 1204 9 Ireland 49
Israel 16
Awards Through Other Government Agencles £Y 1992) Lialy 1 732
apan X
Agency Awards (SM) Percent Natherlands 124
New Zealand 37
TOTAL $493.6 1000 "
Over $25,000 384.2 771 Puerto Rico o
Air Force 1913 384 ussia s
Energy Department 575 15 Spain 6458
Navy 39.7 8.0 weden
Navy 27.9 5.6 United Kingdom 1,650
National Science Foundation 15.6 a1
Interior Department 138 28 Placed Through Other Government Agencies 114
Commerce Dapartment 13.1 26 Canada 14
Defense Departmant 7.2 1.5
$25. (;O%O.V;" lrjn:;;Agencles 1:53 2?3_3 “Excludes smailer procurements, generally thosa of $25,000 or less
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Contract Awards by Type of Effort

Number of Number of
Category Contracts. Total Category Contracts Total
(Millions) (Millions)
TOTAL 5,227 $10,484.2 ©
Research and Development 1,883 3,247.5 Supplies & Equipment 1,808 3,028.1
Aeronautics & Space Technology 700 1,043.5 Ammunition & Explosives 12 326.1
Space Science & Applications 475 432.9 Space Vehicles 32 1,463.9
Space Flight 109 585.9 Engines, Turbines & Components 19 M7
Space Operations 41 312.4 Materiais Handling Equipment 13 1.0
Commercial Programs B0 55.2 Communication, Detection & Coherent Radiation 118 18.9
Space Station 18 473.4 Equipment
Other Space R&D 417 331.3 Instruments & Laboratory Equipment 434 320
Other R&D 63 12.9 ADP Equipment, Software, Supplies & Support 648 177.1
Equipment
Services 1,535 4,208.6 Fuels, Lubricants, Oils & Waxes 19 24.5
ADP & Telecommunication 134 403.0 Other Supplies & Equipment 516 53.9
Maintenance, Repair & Rebuilding of 186 1,109.5
Equipment
Operation of Government-owned Facliities 49 4184
Professional, Administrative & Management 226 1,233.5
Support
Utilities & Housekeeping 98 210.1
Construction of Structures & Facilities 169 3531
Maintenance, Repair, Alteration of Real 343 1741
Property
Other Services 331 306.9
* Exciudes smaller procurements, generally those of $25,000 or less.
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Distribution of NASA Procurements

(In Milions of Doltars) Fiscal Years 1961 - 1992
FY 61 FY6 FY83 FY64 FY 65 _FYe6 FY67 ., FYEB  FYe9  FY70  FY71_ EY72
Total Business 4233 10301 22617 352117 41414 4,087.7 38641 34467 53,0223 27502  2,2705  2.1439
(Small Business) (63.5) (1236)  (191.3)  (240.3) (2863) (2559) (216.9)  (189.6) (1628) (1612)  (1781)  (160.9)
Educational 245 50.2 869 1129 1395 1500 1329 1315 131.3 1343 1339 1188
Nonprofit 15.3 29.1 253 27.7 9.6 366 323 330 293 28,0
JPL 86.0 148.5 2302 2262 2472 2303 2222 2072 156.3 1798 1733 2108
Govemment 221.7 a8 6285 6926 6228 5125 3869 2870 2790 2658 2125 2078
Outside U.S. ) ) 79 12,0 1.2 234 252 267 308 35 297 29.1
Total 755.5 15506 32305 45939 51874 5031.6 46509 41327 36520 34056 28582  2.737.8
|
‘ FY 73 FY7a FY75 FY76 FEY7T EY77 _FY78  FY79 __ FY80 _ FY8i FYs2 __ FYsa
[ Total Business 20638 21186 2.2550  2,536.1 6632 28381 29538 34164 38683 42728 48056 55860
(Small Business) (155.3) (181.2)  (2160) (2183)  (68.4) (255.0) (281.5) (3254) (3846) (409.4)  (430.1)  (482.3)
Educational 117 978 1114 1230 277 1255 137.2 147.2 1770 1925 1870 2113
Nonprofit 26.4 393 330 320 76 azo 428 50.8 822 155.1 1088 1025
JPL 202.3 2152 2345 2637 636 2890 2838 3386 3972 4108 4263 4549
Government 2352 208.6 1983 2224 638 2232 2160 2214 2718 g 308.1 394.2
Qutside U.S. 340 34,1 342 27.4 38 245 260 374 46,1 552 479 47.9
Total 26734 27136 28664 32046 8298 35323 36508 42118 48426 54083 58837 67968
FY 84 FY85 FY86 _Fysr _FY88 _FYB9  FYeo  FYU FY 92
Total Business 5967.4 66529 6,356.0 65405 72749 85676 10071.5 104173 107167
(Small Business) (556.2) (644.7)  (671.3) (7863)  (801.4) (857.3) (924.3)  (968.3) (1,010.6)
Educational 226 2568 2766 3154 3703 4642 5136 5920 6593
Nonprofit 98.6 103.1 1190 1191 1205 1800 2008 2440 2978
JPL 533.1 7246 8913 1,0056 9799 10581 1,068 11396 12296
Government 494.3 536.1 4897 5349 7346 5432 6104 6934 4986
Outside U.S. 38.1 354 471 3.3 55.9 63.3 62.3 727 762
Total 7,154 1 83080 81797 8609.8 95451 108764 125652 131590 134762 *Included In Government
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Bu

Principal Contractors (
O

siness Firms)

ne L] Firms) Listed According To Total Awards Received
(FY1992)
Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance (Thousands) {Percent) Place of Contract Performance (Thousands) (Percent)
Total Awards To Business Firms 510,716,743 100.00 13. U S B | Booster Production Co 207,274 1.93
Huntsville, AL
1. Rockwell Intemational Corp 1,449,346 13.52 14, TRWinc 194,369 1.81
Canoga Park, CA Redondo Beach, CA
2. McDonnell Douglas Corp 1,045,418 9.75 15. Bendix Field Engineering Corp 180,926 1.69
Huntington Beach, CA Greenbeit, MD
3. Lockheed Space Operations Co 599,449 5.59 16. Loral Aerospace Corp 140,521 1,31
Kennedy Space Center, FL Houston, TX
4, Lockheed Missiles & Space Co 530,153 4.95 17. Boseing Computer Support Services 139,816 1.30
Marshall Space Flight Center, AL Marshall Space Flight Center, AL
5. Thiokol Corp 510,292 4.76 18. United Technologies Corp 135,840 1.27
Brigham City, UT West Palm Beach, FL
8. Boeing Co 500,115 467 19. Sverdrup Technology Inc 109,444 1.02
Marshall Space Flight Center, AL Middleburgh Heights, OH
7. Martin Marietta Corp 444,799 4.15 20. Grumman Aerospace Corp 103,250 .96
New Orleans, LA Reston, VA
8. Rockwesll Space Operations Inc 345,886 3.23 21. Space Systems Loral Inc 99,944 89
Houston, TX San Jose, CA
9. General Electric Co 299,400 2.79 22, Johnson Controls World Services Inc 76,139 7
King of Prussia, PA Stennis Space Center, MS
10. Lockheed Engrg & Science Co 269,905 252 23. International Business Machines 76,085 71
Houston, TX Houston, TX
11. Computer Sciences Corp 232,354 217 24, Cae Link Corp 61,467 57
Greenbslt, MD Houston, TX
12. EG &G Florida Inc 212,843 1.99 25. Harris Space Systems Corp 60,099 .56
Kennedy Space Center, FL Rockledge, FL




Principal Contractors (Business Firms)
One H C s (B Firms) Listed A g To Total A R
(FY1992)

Contractor and Principle Awards Contractor and Principie Awards
Place of Contract Performance {Thousands} (Percent) Place of Contract Performance (Thousands} (Percent)

26, BAMSI Inc D) 58,739 .55 39.  Metric Constructors Inc 35,596 33
Marshall Space Flight Center, AL Kennedy Space Center, FL

27. Qrbital Sciences Corp {S) 55,631 52 40. Raytheon Servica Co 33,847 32
Denver, Co Annapolis Junction, MD

28. Teledyne Industries Inc 53,863 50 41, Santa Barbara Resaarch Center 32,367 30
Marshall Space Flight Center, AL Goleta, CA

29. G T E Governmant Systems Corp 49,687 46 42, Fairchild Industries Inc 31,709 30
Gaithersburg, MD Germantown, MD

30. Ball Cop 49,345 .46 43. Cortez It Sarvice Corp (D) 31,283 29
Boulder, CO Cleveland, OH

31. General Dynamics Corp 49,058 46 44. Analex Corp 27.475 26
San Diego, CA Fairview Park, OH

32. N S Technology Sevices Comp 46,947 44 45, Aerojet General Corp 26,949 25
Greenbelt, MD Azusa, CA

33. Sterling Federal Systems Inc 43,579 4 46. Science Application intl Corp 26,658 .25
Moftstt Fiald, CA San Diego, CA

34. Bionetics 43,174 40 47. Calspan Corp 26,286 25
Marshall Space Flight Center, AL Moffett Fiekt, CA

35. Cray Research inc 42977 40 48. Krug Intemationat Corp 24,892 23
Chippswa Falls, Wi Houston, TX

38. PRCInc 41,267 .39 49, Northrop Worldwide Alrcraft 22,208 21
Washington, DC Houston, TX

37. ST Systems Cop [(»)] 40,713 .38 50.  Air Products & Chemicals Inc 21,438 20
Greenbelt, MD Allentown, PA

38. Spacehab Corp {S) 37,888 35 §1, Paramax Systems Comp 21,082 .20
Washington, DC Greenbelt, MD
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Principal Contractors (B

usiness Firms)

One d C i Firms) Listed A ding To Total Award: d
(FY1992)

Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance (Thousands) (Percent) Place of Contract Performance (Thousands) (Percent)

52, Swales & Associates Inc (5) 20,690 18 65. Ferguson MK Co 14,568 14
Greenbelt, MD Cleveland, OH

53. Grumman Data Systems Corp 19,013 18 66. Micro Craft inc (S) 14,555 14
Houston, TX Hampton, VA

54. E E R Systems Corp (S) (D) 18,382 A7 67. Hemandez Engineering Inc (S) (D) 14,109 13
Beltsville, MD Houston, TX

55. Unisys Government Systems Inc 17,567 16 B8. Engineering Design Group Inc (S) 13,856 A3
Hampton, VA Cleveland, OH

56. Blake Construction Co Inc 17,501 16 69. Wyle Laboratories 13,148 12
Greenbeit, MD Hampton, VA

57. Lockheed Corp 16,993 6 70. Virginia Electric & Power Co 12,835 A2
Burbank, CA Hampton, VA

58. Ogden Logistics Services 16,897 16 71. Digitat Equipment Corp 12,800 12
Greenbelt, MD Moffett Field, CA

59. Silicon Graphics inc 16,381 15 72. R M S Technologies Inc {D) 12,730 12
Mountain View, CA Cleveland, OH

60. Jackson & Tull Inc (S) ™) 15,860 15 73. F D Services Inc 12,677 12
Greenbelt, MD Houston, TX

61. C B Services Inc 15,238 14 74. Johnson Engineering Corp S) 12,389 A2
Moftett Field, CA Houston, TX

62. Quad S Co S 15,162 14 75. Perkin Eimer Gomp 12,304 RE
Moffett Fisld, CA Pomona, CA

63. Space Transportation Pro Team 14,760 14 76. Booz Allen & Hamilton Inc 11,814 ha
Huntsville, AL Bethesda, MD

64. Cleveland Electric llluminating 14,627 14 77. Colejon Mechanical Corp D) 11,750 A1
Cleveland, OH Cieveland, OH




Principal Contractors (Business Firms)

One Hundred Contractors (Business Firms) Listed A ding To Total Received
(FY1992)

Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance {Thousands) {Percent) Placa of Contract Performance (Thousands) (Percent)

78. Hughes Danbury Optical Sys 11,695 1 91, Taft Broadcasting Co Houston {S} 8,716 .08
Danbury, CT Houston, TX

79. Sterling Zero One Inc (S) 11,640 Ak g2, Vitro Comp 8,633 .08
Moftett Field, CA Washington, DC

80. Advanced Computer Systems Inc. (S) (D) 11,106 10 93. LTV Aerospace & Defense Co 8,424 .08
Greenbelt, MD Dallas, TX

81. B D M International Inc 10,939 .10 94, Boeing Aerospace Operations Inc 8,331 .08
Columbia, MD Moffett Field, CA

82. General Electric U T C JV 10,924 10 95. |Netinc (S) (D) 8,122 .08
Evendale, OH Kennedy Space Centar, FL

83. Computer Sciences Pan Am Serv 10,596 .10 96. Hughes Aircraft Co 7,863 07
Slidell, LA El Segundo, CA

84. Aliied Signal Inc 9,942 09 97. NYMA inc (S) (D) 7.747 07
Tempe, AZ Greenbelt, MD

85, Govarnment Micro Resources (S) (D) 9,865 .03 98. Stanford Telecommunications {S) 7.734 Kirg
Chantilly, VA Reston, VA

86. Fairchild Space & Def Corp 9,519 .08 99. Kelsey Seybold Clinic 7,704 .07
Greenbeit, MD Houston, TX

87. Analytical Services & Mat Inc (S) (D) 8,293 .09 100. Centennial Contractors Entpr 751 07
Hampton, VA Greenbett, MD

88. Recom Technologies Inc (S) (D) 9,180 .09 Other * 1,041,604 10.01
Moffett Field, CA

89. Mason & Hanger Servicas Inc 8,166 .09 (S)=Small Business
Hampton, VA (D)=Disadvantaged Business

90. Ederer inc {S) 8,821 .08 *Includes other Awards over $25,000 and smaller
Seattle, WA procurements of $25,000 or lass.
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Educational and Nonprofit

Institutions

One t ional And fit Institutions Listed According To Total Awards Received*
(FY1992)
Institution and Principle Awards Institution and Principle Awards
Place of Performance (Thousands) {Percent) Place of Contract Performance {Thousands) (Percent)
Total Awards to Educational $957,085 100.00 12.  Univ Colorado Boulder 18,919 1.98
and Nonprofit Institutions Boulder, CO
13, U T Calspan Center Aerospace Res  (N) 18,750 1.96
1. Stanford Univ 53,963 5.64 Tullahoma, TN
Stanford, CA 14. National Academny Sciences (N) 17,852 1.87
2. Assn Univ Research & Astron (N) 47,539 4.97 Washington, DC
Baltimore, MD 15, Univ Alabarna Huntsvilie 16,578 173
3. Smithsonian Institution (N) 38,293 4.00 Huntsville, AL
Cambridge, MA : 16, Charles Stark Draper Lab Inc (N) 16,561 1,73
4, Mass Institute Technology 37,085 3.88 Cambridge. MA
Cambridge, MA 17. New Mexico State Univ Las Cru 16,491 1.72
5. Universities Space Research (N) 31,908 3.33 Palestine, TX
Greenbelt, MD 18.  Univ Wisconsin Madison 13,888 1.45
6. Univ Calif Berkeley 24,497 2.56 Madison, WI|
Berkeley, CA 19. Pennsylvania State Univ UP 12,587 1.33
7. CIESIN (N) 23,815 249 University Park, PA
Ann Arbor, Ml 20. Univ Michigan Ann Arbor 11,899 1.24
B. Mitre Comp {N) 21,026 220 Ann Arbor, Mi
Houston, TX 21. Calif Institute Technology 11,477 1.20
9. Univ Calif San Diego 20,950 219 Pasadena, CA
La Jolla, CA 22, Utah State Univ 11,437 120
10. Univ Maryland Coliege Park 20,935 219 Logan, UT
College Park, MD 23.  Univ New Hampshire 10,102 1.06
11. Univ Arizona 18,994 1.99 Durham, NH
Tucson, AZ 24. Univ lowa 9,381 .98
lowa City, 1A
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Educational and Nonprofit Institutions

One Hundred Educational And Nonprofit institutions Listed According To Total Awards Recetved*
(FY1992)

Institution and Principle Awards Institution and Principle Awards
Place of Contract Performanca (Thousands) (Percent) Place of Contract Performance (Thousands) (Percent)

25. Southwest Research institute {N) 9,145 .96 38, Univ Houston 6,918 72
San Antonio, TX Houston, TX

26.  Univ Washington 9,113 95 39. Univ Chicage 6,474 .68
Seattie, WA Chicago, (L

27. Comall Univ 8,726 91 40. Columbia Univ 6,416 .67
Ithaca, NY New York, NY

28. SETI Institute (N) 8,573 .90 41, Univ Houston Clear Lake 6,307 56
Motfett Field, CA Houston, TX

29. Univ Alaska Fairbanks 8,552 89 42. Oidahoma State Univ 6,182 .85
Fairbanks, AK Stillwater, OH

30. Univ Calif Los Angeles 8,330 87 43. Battelle Memorial Institute (N} 5,980 .83
Los Angeles, CA Columbus, OH

31, Univ Texas Austin 8,127 .85 44. Ohio Aerospace Institute (N} 5,747 .60
Austin, TX Brook Park, OH

32. Johns Hopkins Univ 8,027 84 45. Texas A & M Univ 5,656 .59
Baltimore, MD El Paso, TX

33, San Jose State Univ 7.752 81 46. Harvard Univ 5,258 .55
Moftett Field, CA Cambridge, MA

34.  Univ Hawaii 7.631 .80 47, Princeton Univ 5,207 .54
Honolulu, HI Princeton, NJ

35, Univ Virginia 7344 77 48, Aubum Univ Aubum 5,104 53
Charlottesville, VA Aubum, AL

36, Case Western Reserva Univ 7.081 74 49. Camnegie Meflon Univ 4,775 50
Cleveland, OH Pitisburgh, PA

37. Wheeling Jesuit College 6,956 73 50.  Univ Calif Santa Barbara 4,685 49
Wheeling, Wv Santa Barbara, CA
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Educational and Nonprofit Institutions

One ¢ ‘And Nonprofit Institutions Listed According To Totsl Awards Received*
(FY1992)

Institution and Principle Awards {nstitution and Principle Awards
Place of Contract Performance (Thousands} (Percent) Place of Contract Performance (Thousands) {Percent)

51. Oregon State Univ 4,579 A8 64, Cleveland State Univ 3,435
Corvallis, OR Cleveland, OH

52. Eloret Institute (N) 4,452 A7 B65. Waest Virginia Univ 3,397 36
Motffett Field, CA Morgantown, WV

53. Ohio State Univ 4,434 46 66, Univ Southem Cailf 3,389 35
Columbus, OH Los Angeles, CA

§4. Univ Alabama Birmingham 4,255 44 67. Hampton City N) 3,345 35
Birmingham, AL Hampton, VA

55. Virginia Polytechnic Institute 4,084 A3 68. Research Triangle Instit (N} 3,333 .36
Blacksburg, VA Hampton, VA

56. North Carolina State Univ 4,070 43 69. Colorado State Univ 3,271 34
Raleigh, NC Fort Callins, CO

57. Old Dominion Univ 3,955 4 70. MCAT institute (N} 3,065 32
Norfolk, VA Moffett Fieid, CA

58. Univ Florida 3,867 40 71. Univ Calif Irvine 3,022 32
Gainesville, FL. Irvine, CA

59. Washington Univ St Louis 3,829 A0 72. George Washington Univ 3,007 31
St. Louis, MO Washington, DC

60. Purdue Univ 3,751 39 73.  Univ Minnesota Minnp} St Paul 2,924 31
Waest Lafaystte, IN Minneapolis, MN

61. Univ liinois Urbana 3,653 .38 74. North Carolina A & T State Univ 2,883 30
Urbana, IL Greensboro, NC

62. Georgia Institute Technology 3,610 .38 75. Univ ldaho 2,785
Atlanta. GA Moscow, 1D

63. American Instit Aero & Astro (N) 3,441 .36 76. Rensselaer Poty instN 'Y 2,621 27
New York, NY Troy, NY
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Educational and Nonprofit Institutions

One H d E And Nonprofit Institutions Listed A g To Total
(FY1992)

institution and Principle Awards Institution and Principle Awards
Place of Contract Performance (Thousands) {Percent) Place of Contract Parformance (Thousands} (Percent)

77.  Univ Corp Atmospheric Research {N) 2,597 27 90. Univ Calil Davis 2,044 21
Boulder, CO Davis, CA

78, Arizona State Univ 2,459 .26 91. Boston Univ 2,022 21
Tempe, AZ Baston, MA

79. S A1 International Corp (N} 2,407 25 92. Univ Toledo 1,960 .20
Menio Park, CA Toledo, OH

80. Univ Texas Dallas 2,359 25 93, Clarkson Univ 1,947 20
Dallas, TX Potsdam, NY

81, Howard Univ 2318 24 94. Univ Pittsburgh 1,840 .20
Washington, DC Pittsburgh, PA

82, Rics Univ 2,294 24 95. Vanderbilt Univ 1,931 .20
Houston, TX Irvine, CA

83. Univ Miami 2,263 24 96. Florida Atlantic Univ 1,739 18
Miami, FL Boca Raton, FL

84, Univ Cincinnati 2213 23 97. Univ Central Florida 1.684 .18
Cincinnati, OH Orlando, FL

85, Florida State Univ 2,206 23 98, Morshouse College 1,673 A7
Tallahassee, FL Atlanta, GA

86. Mampton Univ 2,163 23 99. Univ Rochester 1,650 A7
Hampton, VA Rochester, NY

87. Florida A & M Univ 2137 22 100. College William & Mary 1,645 A7
Tallahassee, FL Williamsburg, VA

88. Aarospace Comp (N) 2,125 22 Other** 109,702 11.46
El Segundo, CA " Excludes JPL

89. Environmental Ras Instit Mich (N) 2,057 22 ™ Includes other Awards aver $25,000 and smaller procurements
Ann Arbor, M! of $25,000 or less.
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Financial Summary

(In Millions Of Dollars) As Of September 30, 1992
Outlays
Fiscal Total Total Direct Research &  Space Flight, Control & Construction  Research & Program  Trust Office Of
Year _Appropriations Obligations Total Development  Data Communications Of Facilities Managemant Funds _ Inspector General
1958 330.90 298.70 145.50 34.00 - 2480 86.70 - -
1960 52390 486.90 401,00 255.70 - 5430 at.00 - -
1961 966.70 €08.20 744.30 487.70 - 88.20 158.10 - -
1962 1,8265.30 1,691.70 1,257.00 935,60 - 114,30 20710 - -
1963 3,674.10 344840 2,552.40 2,308.40 - 22530 1870 - -
1964 5,100.00 4,864.80 4,171.00 331740 - 437.70 41590 - -
1965 5.250.00 §,500.70 5,092.90 3,984.50 - 53090 577.50 - -
1966 5,175.00 5,350.50 §,933.00 474110 - §72.50 619.40 - -
1967 4,963.00 5011.70 5425.70 4,487.20 - 283.60 649.90 - -
1968 4,588.90 4,52040 4,723.70 394510 - 126.10 651,50 - -
1969 399530 4,045.20 425170 3,530.20 - 65.30 65620 - -
1970 3,7249.20 3,858.90 3,753.10 2.991.60 - 54.30 707.20 - -
1971 3,31260 3,324.00 3,381.80 2,63040 - 4.7 707.80 - -
1972 331010 3,228.60 342290 262320 - 50.30 749.40 - -
1973 3,407.60 3,154.00 31520 2,541.40 - 4470 729.10 - -
1974 3,039.70 312240 3,256.20 2,42160 - 75.10 758.50 - -
1975 323120 3,265.90 3,266.50 242040 - 85.0 760.80 - -
1976 3,551.80 3,604.80 3,669.00 2,748.80 - 120.90 799.30 - -
TQ aR.20 918.80 951.40 730.70 - 2580 194,90 - -
1977 3819.00 3,858.10 394520 2,980.70 - 105.00 859.60 - -
1978 406370 4,000.30 398310 2968870 - 12420 87020 - -
1979 4,558.80 4,557.50 4,196.50 3,133.80 - 1321 825,00 - -
1980 5,243.40 5,098.10 4,851.60 3,701.40 - 140.30 1,008.90 - -
1981 §52270 5,606.20 54120 4,223.00 - 146.80 1,051.40 - -
1982 6,020.00 5.948.70 6,035.40 4,796.40 - 109.00 1,130.00
c-16
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Financial Summary

(in Millions Of Dollars)

As Of Saptember 30, 1992

Qutlays

Fiscal Total Total Direct Research &  Space Flight, Control &  Construction  Research & Program  Trust Office Of
Year Appropriations Obligations Total  Development  Data Communications Of Facilitios Management Funds Inspector General
1983 6,817.70 672390 6,663.90 5316.20 - 10810 1,239.60 -
1984 7,242.60 7,136.20 7,047.60 2,791.80 291460 108.80 1,23240 -
1985 7,552.20 7,638.40 731770 2,118.20 3,707.00 170.00 1,32250 -
1986 7,764.20 7,463.00 7,403.50 2,614.80 3,267.40 188.90 1,332.40 - -
1987 10,621.00 8,603.70 7,591.40 2,436.20 3,697.30 149.00 1,408.90 I

1968 9,001.50 9,914.70 9,081.60 2,915.80 4,362.20 165.90 1,647.70 - -
1989 10,897.50 11,315.80 11,051.50 3.922.40 5,030.20 190,10 1,808.30 050 -
1990 12,295.70 13,068.93 1242883 5,084.30 5116.52 21842 1,991.08 1.00 7.50
1991 14,014.62 13973.54 13,877.64 5,765.48 5,590.28 326.31 ?2,185.06 1.02 .49
1982 14,316.05 14,158.75 1396142 6,578.85 511751 463.03 1,788.05 1.54 1244
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Research and Development Funding By Program

{in Midhons of Dolars)
FY1992 FY 1991 FY 1990 FY 1989 FY 1988 FY 1987 FY 1986 FY 1985 FY 1984 FY 1983 FY 1982 FY 1981 FY 1980 FY 1979 FY 1978 FY 1977
& Prigr
Space Station 1.876.71 187539 172370 884.60 387.39 41450 197.80 153.60 - - - - - - -
Space Flight
Space Shuttle - - - - - - - - - 1,696.20 2,098.10 1,994.70 1,870.30 1,637.60 1,34880 4,599.70
Space Transp Cap Dev 55049 59462 54602 66040 58580 52230 39000 387.80 44610 177150 902.20 67620 44660 29970 26380 394620
STS Oper Capability Dev (=) (=) (=) (=) {-) (=} (-} (=) (~) (27880) (20150) (223.50) (11290) (89.90) (5540) (65.40
Spacelab (920) (129.30) (118.58) (87.60) (6650) (7200) (77.30) (S580) (111.00) (-~} (=) (-] (=) (=)  {-} (-}
Upper Stages (5970) (8240) (19.70) (13160) (14220 (16200) (11360) (13580} (157.70) (-] (=) (=) (=) (=) {-} (-
Payioad Oper & SupportEqt — (11056) (9342}  (58.54) (5310) (7410) (M.10) (6420) (5450) (5980) (=) (~) (=) (~) {-) {~)  {-)
Eng & Tech Base (ETBYDTMS  (210.80) (20850) (181.60) (160.60) (133.90] (133.40) (105.50) (10580) (98.10) (70.20) (182.90) (18350) (172.60) (177.20) (171.90) {1,050.70)
Advanced Programs (455 (@520) (2070} (4770) (4640) (37.70) (1940) (2050) (21.40) (1260) (970) (880) (1300) (7.00) (10.00)  (188.80)
Advanced Launch Systems @98 (=1 (-] (B040) B430) (~) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=}
Advanced Transporation Tech. (=) (2380)  {-) (=) (=) (=) (=) (=) (=) (=) (=) {-) (=) () (-} (4
Tethered Satelite Program (1640) @190) (730) (2640) (1210) (1080) (1500) (1580) (330) (=) (-] (-} A~) (=} (=) (~)
Orbital Maneuvering Veh (OMV) (=) (=) (5060) (73.00) (46.20) (B250) (5.00) =1 (=) - (-} (-] - =) - (-]
STS Operations (=) =) =) (=) (=) (=) (=) (=) (~){1409.90) (508.10) {26040} (148.10) (25.80)  (16.50) ()
Skylab ) (=) d=) (=) A=) (=) (=) =) (=) (=) (- (=) (-) ~) =) ) 420
Apollo Soyuz Test Project () =) () =) =) =) =) () ) (=) (=) (-) (-} (420
Expendable Launch Vehicles - - - - - - - - 8290 3110 5440 6740 7360 13650 227460
Completed Programs - - - - -~ - - - - - - - 2202010
Apollo (=) (=) (=) =1 (=) A=) (=) (=) e (=) (=) (=) (=) () () (20,443.60)
Gemini (-} (=) (=) (=) =) A=) (=) (=) (=) (=) (=) (=) e (=) (Lig-g)
Total OSF 55949 59462 54602 66040 58580 52230 390.00 387.80  446.10 3.550.60 3.031.40 2,725.30 2,384.30 2,010.90 1,749.10 32,840.60
Commercial Programa
Technology Utilization 3208 2405 2340 1630 1880 1550 1040 840 9.00 9.00 a.00 880 1200 8.10 8.10 75.30
Commercial Use of Space 11363 6279 3241 2780 2930 2360 1600 - - = - - - - - -
Total OCP 14571 8684 5581 4410 4810 3910 2640 940 9.00 8.00 8.00 880 1200 9.10 910 75.30
c-18
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Research and Development Funding By Program

S of Seplembar 30, 1
FY 1979 FY 1978 FY 1977

FY1992 FY 1981 FY 1990 FY 1969 FY 1988 FY 1987 FY 1986 FY 1985 FY 1984 FY 1083 FY 1982 FY 1981 FY 1980

& Prigr
‘Aeronautics and Space Technology
Current Programs
Space Research & Technology 29990 27790 27377 27370 21710 16450 14810 14100 13030 12120 10690 10780 11180 9830 BB.7O 432.30
Aeronautical Research & Tech 54370 50010 43336 38460 32020 36050 32430 32830 30970 27450 26110 26880 308.30 26410 22800 102140
Transatmospheric Res & Tech 408 9379 5829 6650 5190 4440 - - - - - - - - - -
Energy Tech. Applications - - - - - - - - - - 1.90 3.00 5.00 750 20.80
Prior Programs.
Apolio Applications Expr - - - - - - - - - - - - - - 1.00
Chemical & Solar Power - - - - - - - - - 62.30
Basic Research - - - - - ~ - - - - - 193.60
Space Vehicle Systems - - - - - - - - - - - 332.20
Electronic Systems - - - - - - - - - - - - 272.00
Human Factor Systems - - - - - - - - - - - - 151.30
Space Power & Elec Prop Sys - - - - - - - - - - - - - - 385.40
Nuclear Rocksts - - - - - - - - - - - - - - 512.80
Chemical Propulsion - - - - - - - - - - - - 365.40
Aeronautical Vehicles - - - - - - - - - - - - 45120
Nugclear Power & Propulsion - - - - - - - - - 4410

lission Anal - - - - - 3 - - -, =, - - - - - 16.00

Total OAST BA760 D608 76542 72680 56920 560.40 47240 469.30 44000 139570 36800 37850 42310 36740 32420 426180
Space Tracking & Data Systems
Tracking and Data Acquisition 2173 1975 1908 1860 1770 1690 1530 1470 1430 49630 40130 33880 33210 26890 27630 3,852.80
Safety, Reliability, Maintainabifity
& Quality Assurance
Standards & Practices 3318 3259 2235 2210 1390 1190 7.50 4.80 4,60 3.00 3.00 2.0 3.80 9.00 9.00 2420
University Space Science &
Technology Academic Program
Academic Programs 4424 3743 2300 - - -
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Research and Development Funding By Program

(In Millions of Doliars)

Lapse Unoblig Bal Ind

FY 1982 FY 1991 FY 1980 FY 1989 FY 1988 FY 1987 FY 1986 FY 1985 FY 1984 FY 1983 FY 1982 FY 1981 FY 1980 FY 1979 FY 1978 FY 1977
& Prior

Space Science and Appiications
Current Programs
Physics & Astronomy 102534 95494 84711 71210 50620 52850 55460 656470 55860 48080 31820 32000 30560 28180 22310 2,196.30
Planetary Exploration 52474 46991 38085 40580 32350 36220 34910 208650 21630 18000 20500 17410 21940 18190 14670 3,550.20
Life Sciences 14500 13560 10470 7810 7210 7020 6500 6190 5760 5580 3950 4220 4380 4010 33 145.70
Space Applications 881.15 83507 63205 5780 S57.40 55060 47840 36760 30950 aIN.40 3K00 32570 32850 27190 23210 2,082.60
Prior
Manned Space Science - - - - - - - - - - - - - - - 46.40
Launch Vehicla Devalopment - - - - - - - - - - - - - - - 614.40
Bioscience - - - - - - - - - - - - - - - 257.80
Space Flight Operations - - - - - - - - - - 4.00 58.30
Pamg% Plan & Prog Integ (=) (- (=) (=) -} (- () (=) (=) ad - hd ol = 4.00 58.30
Tolal O 257623 2,395.52 1,964.71 1,774.40 154920 1,511.50 1447.10 1,370.70 1,141.80 1.027.80 867.70 86200 92730 77570 639.20 8,961.70
Exploration 3.46 3.50 - - - - - - - - - - - - -
University Affairs - - - - - - - - - - - - - - - 22820
Opsrating Account 58765 8911 9356 10350 6370 6810 5990 55.00 2360 3310 2360  17.80 5.50 520 470 7970
Total Program 6,817.81 6.023.52 5227.69 4,234.50 325490 3,153.70 261640 2,465.30 2,079.20 551550 4,723.00 4,334.30 4.088.10 347720 3,011.60 50,325.30
| Aporop Trans § Adiustment 41381 000 700 R 1, ! - 7 J 1, 1
Appropriation 6,404.00 6,023.52 522069 4,266.60 3414.30 3,165.70 2,683.30 2,468.10 2,044.90 5,522.80 4,740.90 4,396.30 4,091.10 3477.20 301300 50,626.90

(132 (168 (09 (1.1 (4.4) 0.3 ©0.2) 0.3} 02 (3 (0.6) .1 0.3 0.9) -

Note: Unobligated Balances Lapsad al the end of the second year of accountabiity.
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Research and Development Funding By Location

‘As of September 30, 1992

EY 1892 FY 1991 FY 1980 FY 1969 FY 1088 FY 1987 FY 1906 FY 1985 FY 1984 FY 1883 FY 1062 FY 1981 FY 1060 FY 1978 FY1978 FY 1977

Headquarters 73861 64577 AT179 40350 33260 25820 17580 15030 141.80 21840 15260 13600 13250 11530 9500 225390
Ames Research Canter 4965 35772 31420 20510 26170 291.10 241.50 22350 196.80 180.60 16290 141 00 14750 14040 115650 1,183.10
Dryden Flight Research Facility - - - - - - - - - - 1190 1840 1660 1310 1860 242.00
Electronics Research Center - - - - - - - - - - - - - - - 8250
Goddard Space Flight Center 107757 1,047.81 93064 74370 51080 46880 52260 447.10 36160 BI60 74400 56760 55080 B1550 48300 640010
Jet Propulsion Laboratory 77225 TIADT 57529 58160 49030 48680 45190 34780 25370 30820 31640 26280 32050 23680 20140 3,017.90
Johnson Space Center 140089 1,173.60 104933 57260 053480 331.00 24050 23620 174.80 1,583.00 1,657.30 1,524.70 1,398.30 1,161.80 970.60 15423.30
Kennedy Space Center 26504 208.80 15068 11620 9050 57.30 7110 4900 5670 52830 42050 36540 20060 23480 17000 2,503.20
Langley Research Center 47502 208.15 26081 24590 19900 22110 17520 177.70 14040 13180 13050 14330 16820° 13820 15710 2,32250
Lewis Ressarch Center 65308 55820 50026 39370 257.30 28680 267.10 32510 30680 269.80 17840 16330 17040 14850 13360 2,864.60
Marshall Space Flight Center 95786 96832 95989 E7000 76090 73010 46530 50320 44350 1,702.10 123850 100500 BS8.20 78520 630.90 13283.10
NASA Pasadena Office - - - - - - - - - - - - - - - 4.40
Pacific Launch Operations - - - - - - - - - - - - - - - 0.30
Space Nuclear Systems Office - - - - - - - - - - - - - - - 436.50
Station 17 - - - 510 - - 280 470 470 24280 20000 1400 3170 -38.80 - -
Stennis Space Cneter 2439 1648 1480 1730 1670 2250 1020 1110 9.70 860 10.00 870 9.30 920 10.00 21.50
Wallops Flight Facility - - - - - - - - - - - 1120 1680 1710 1590 156.30
Westem Support Office - - - - - - - - - - - - - - - 119.70
Undistributed 123.45 - - -~ - - - - - - - - - - - -
Totl 6,817.81 6,023.52 522769 4,234.50 3,254.90 3,15370 2,616.40 2,466.30 207920 551550 4,723.00 4,334.30 4,088.10 3,477.20 3011.60 50,325.30
| Approp Trans & Adiustment 413.81 0.00 700 3210 15940 1200 2180 280  -34.30 70 17 2.00 3 0.00 1.40 301.00
Appropriation 5,404.00 6,023.52 522069 4.266.60 3,414.30 3,165.70 2,638.30 2.468.10 20449 552280 474090 4,336.30 400110 3477.2 301300 50626.30
Lapse Urioblig Bal Inc! - 13 ey 05 0N @4 03 ©2 ©3 02 ©3) 08 Oon 03 ©.3) -

Note; Unobiigated Balances Lapsad at the end of the second ysar of sccountabity

c-21



Space Flight, Control And Data Communications Funding By Program

{In Miliions of Dollars)

As of September 30, 1992

Note: Unobligated Balances Lapsed at the end of the second year of accountability.

FY 1992 FY 1991 FY 1990 FY 1989 FY 1988 FY 1987 FY 1986 FY 1985 FY 1984
Space Flight
Shuttte Prod & Oper Cap 1,260.75 1,295.07 1,189.84 1,116.55 1,092.40 3,326.38 1,354.70 1,478.10 1,637.20
Space Transportation Ops 2,943.86 2,976.73 2,628.41 2,604.26 1,825.50 1,737.50 1,633.20 1,308.60 1,431.70
Total OSF 4,204.61 4,271.80 3,818.25 3,720.81 2,917.90 5,063.44 2.987.90 2,788.70 3,068.90
Space Tracking & Data Systems 884.73 973.91 897.97 81345 969.30 764.70 658.20 792.20 673.90
Op i 1g A it 262.76 10.13 9.39 13.79 8.70 17.38 15.62 15.30 9.00
Total Program 5352.10 5,255.84 4,725.61 4,548.05 3,895.90 5,845.52 3.661.72 3,594.20 3,751.80
Approp Trans & Adjustment -195.03 1,063.29 -170.71 -83.85 12.40 -284.50 27.52 7.60 34.30
Appropriation 5,157.07 6,319.13 4,554 90 4,464.20 3,808.30 5,561.02 3.689.24 3,601.80 3,786.10
Lapse Unoblig Bal (nct - (0.41) (0.82) (0.90) (0.40) (0.30) ©.3) (0.2) (©.5)
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Space Flight, Control And Data Communications Funding By Location

(In Millions of Dollars)

As of September 30, 1992

Note: Uncbligated Balances Lapsed at the end of the second year of accountability.

FY 1992 FY 1991 FY 1980 FY 1989 FY 1988 FY 1987 FY 1986 FY 1985 FY 1984
Headquarters 117.50 220.77 160.73 159.30 364.40 336.97 204.50 259.50 227.60
Ames Research Center 22.86 2178 18.70 16.70 15.40 16.30 18.00 15.60 10.30
Goddard Space Flight Center 623.08 672.11 635.73 549,92 467.10 415.90 330.00 432.20 431.00
Jet Propulsion Laboratory 176.35 151.75 154.72 124.97 132.10 128.00 117.40 111,90 97.30
Johnson Space Center 1,220.78 1,188.35 1,130.53 1,054.62 909.70 2,475.65 1,083.70 1,308.00 1,360.50
Kennedy Space Center 110191 941,36 857,80 828,37 720.20 660.62 511.52 493.40 490.50
Langley Research Center 063 205 2,08 14,30 0.10 025 0.40 0.60 0.20
Lewis Research Center 58.39 121.87 54,63 10.90 3.70 5.00 3.30 4.30 2.00
Marshall Space Flight Center 1,837.63 1,904.33 1,683.63 1,779.81 1,263.90 1,734.05 1,655.40 1,437.00 1.379.00
Station 17 - - - -12,40 - - -277.60 -480.60 -247.70
Stennis Space Center 48.11 3147 27.09 21,56 19.30 16.09 15.10 12.30 1.10
Undistributed 144.86 - - - - 56.69 - - =
Total Program 5,352.10 5,255.84 4,725.61 4,548.05 3,895.90 5,845.52 3,661.72 3,594.20 3.751.80
Approp Trans & Adjustment -195.03 1,063.29 -170.71 -83.85 12.40 -284.50 27.52 7.60 34.30
Appropriation 5,157.07 6,319.13 4,554.90 4,464.20 3,908.30 5,661.02 3,689.24 3,601.80 3,786.10
Lapse Unoblig Bal Inc} - (0.41) (0.82) (0.90) {0.40) (0.30) (0.3) ©0.2) 0.5
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Construction of Facilities Funding

i Milkons of Yo FS__ FY FY®  FYES  FY@  Fves  FYes Py FYEl  FY®  Fey W FYT. MB WD 7000
‘Ames Resaarch Cenler - = 27 B 180 189 78 42 47 - - 36 29 CX] = [} 26
Dryden Flight Research Fac, - 128 - - 127 - - - - 35 - - - - 04 08 -
Goddard Space Fight 20 188 158 62 a8 80 36 21 - 26 ~ - - 56 45 - -
Jat Propuision Laboraory 55 23 53 - - 15 IH 137 43 - 18 28 - 48 a1 - -
Johneon Space Cantet 70 1 28 78 - 76 - - - - a0 - - - 20 22 -
Kennedy Space Canter 53 - 13 - - - - - - 19 06 48 - 17 26 ~
Langley Research Center - 48 - 74 - 1"a 48 138 105 135 29 20 71 53 16 &1 18
Liwis Ressarch Conter - 189 ~ - 7.4 - - - 129 48 12 87 57 58 08 27 -
Marshal Space Right Center 52 - - 126 - - - 16 - - - 40 &3 - -~ - -
Stennis Space Center - kX - - - - - - - - - - - - 06 - -
Walaps Fligrt Facity 35 55 - - - - - - 21 - ~ 11 - - - -

Locations 57 178 26 - 64 189 174 10 - ~ 98 24 17 - 11 - -

Faciity Planning & Design 0 20 263 220 180 170 18 120 at 82 100 97 139 108 17 125 125
Large Aero Fac - - - - - - - - - - - - 457 561 370 319 -
Winor Construction 129 10 100 20 24 68 59 49 a7 a7 23 LT as 42 60 29 62
; 317 282 280 25 229 221 s 178 112 138 128 148 20 - - ~ -
Erwit Compl & Rest. Program %0 20 200 260 219 - - - - - - - - - - -
& Mods* e 28 50 312 s 28 M3 NS 214 188 178 113 197 14 189 174 20

Space Station Facilties %0 130 48 - - 125 - - - - - - ~ - - - -
Shuttie Fackibes WA 1BAS 1178 6.1 172 69 %1 e 492 21 330 99 279 09 87 23 466
Shutte Payload Fackty - - - - - - a8 67 142 17 - 15 43 - 73 44 -
Unallocated Plané & Design ~ - - - - - - - as - - - - - - -
Aaro. Facis Revital 423 326 844 460 - - - - - - - - - - - - -
Advanced Launch System Fac, - B - 150 - - - - - - - - - - - - -
Tt Fund - - - 150 - - - - - - - - - - - - -
Wake Shinid Facifty - 10 22 - - ~ - - - - - - - - - - -
Future Software Program 60 40 - - - - - - - - - - - - - - -
Science Irfo Network 34 10 - - - - - - - - - - - - - - -

JSC Vienor Carter - 100 - - - - - - - - - - - - - - -
Deferred Retab & Major Maint 114 20 - - - - - - - - - - - - - - -
Natonal Tech. Transher Carier 135 - - - - - - - - - - - - - - ~ -
Chds Cotumbus Cener 200 - - - - - - - - - - - - - - - ~
indp Software Vakd/Ver, 100 - - - - - - - - - - - - - - - -
TOTAL PROGRAM 850 4979 4136 2968 1786 1683 1440 1600 1584 1014 95 408 1566 1683 1614 1178 925

| - 407 100 - a3 03 - 12 08 03 24
‘Approp & Avaablity 5250 4979 GUT3 0.0 1783 4693 133 1500 1565 975 958 150 1561 1475 1809 1181 329
“inckuded in Various Locaions Prior 10 FY 1972,
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Construction of Facilities Funding

Asof September 30, 1992

“included in Various Locations Prior to FY 1972

Y75 Y74 a @] B2 2%l £Y 70 Fyep . FY68 _ FYE7 EYoe FYES FY 64 EYR3 Eye2 FY§1 FYeo  FYse |

Ames Resaerch Center 37 - 32 65 11 03 04 42 - 2.8 58 13 143 83 06 8.1 38
Dryden Fiight Research Facilty - - - - - 08 - - - - - 25 18 - - 18 -
Electronics Ressarch Canter - - - - - - - - 74 B2 104 16 - - - - -
Goddard Space Flight Center 19 13 086 or 14 0.7 - 08 07 24 23 177 213 15 A 140 a9
Jet Propulsion Laboratory 82 13 05 - 19 - - a 03 09 36 30 114 36 BS 77 -
Johnson Space Center 07 - 08 - 11 - 08 13 18 40 173 nL 5 - - - -
Kennedy Space Center - - 67 156 03 105 74 204 346 72 B78 2734 328 1156 278 40 -
Langiey Research Center 32 40 43 - 08 58 - - 64 B4 33 8.7 98 69 123 45 108
Lewis Research Center 37 - 100 08 07 03 - 21 182 09 0B 204 455 11 85 85 8.0
Marshad Space Fight Centar 38 - - - 13 - - 08 - 18 120 282 405 307 263 - -
Stennis Space Canter ~ - - - 14 - - - - 584 09 kLAl - - - -
Wallops Flight Facility 1.1 08 06 - - 05 05 07 02 1.0 17 05 4t "3 20 - 16,1
Michoud Assembly Faciity - - - - - 04 05 05 03 62 73 285 - - - -
Nuclear Rocket Dev Station - - - - - - - - - - 41 15 - - - -
Pacific Launch Operations - - - - - - - - - - 03 - - 05 04 11 -
Various Locations 7 az - 07 25 264 208 35 85 15 283 218 1288 158.0 20 524 5t
Facility Ptanning & Design 108 135 78 35 54 35 10 54 54 5.0 [ 104 129 98 - - -
Minor Construchon 486 45 - - - - - - - - - - - - - - -
Rehab & Mods * 1“8 148 116 79 (1758 - - - - - - - - - - - -
Shuttle Faclities 765 565 278 183 - - - - - - - - - - - -
Other - - 17 - b - - had bl - -

TOTAL PROGRAM 1417 1006 785 54.0 %3 501 34 20 200 550 270 T84 7659 6.4 1248 882 477
Approp Trans & Adjust -15 0.5 42 1.3 -11.3 31 96 6.1 7.1 50 159 -58.4 103 -40.4 20 -136 0.3
Appropr & Availabiiity 1“2 01 3 627 250 532 218 35.8 B8 600 2829 680.0 7782 31640 1228 B46 480
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Research and Program Management Funding

(in Mifiions of Dokiars)
EYQ  Fyal FYon FYR) FYRR FYA? FYR FYRS  FYR4 FYRL FYR FYRt _EYR) EY79 EYTR _FY77 76710

Headaquarters 1) 1716 2830 2580 2552 2056 1425 1240 1222 1140 1119 1150 964 87 848 84 784 35
Ames Research Center 1890 2115 1879 1783 1853 1340 1235 1223 {149 1072 766 722 67.4 628 57.7 53.1 63.9

Dryden Flight Research Fac - - - - - - - - 244 226 202 189 182 172 197
Goddard Space Flight Conter 2508 3044 2665 2559 2440 2161 2005 1983 1914 1839 1691 1425 1337 1278 1235 1143 1366
Johnson Space Center 2475 3460 W52 3027 2833 280 2069 261 2019 1952 2305 1763 1647 15830 1462 1391 1652
Kennedy Space Center 1855 2985 2779 2899 2437 2000 1922 1851 1764 1649 1560 1502 1355 1264 1 163 1101 1280

Langley Research Center 1729 2046 1987 1887 1782 1537 1450 1476 1392 1327 1266 1208 1138 1066  100.7 947 1157
Lewis Research Center 1724 2304 2063 1964 1820 1517 1431 1374 1285 1188 1064 9.9 948 875 847 83 1024
Marshall Space Flight Center 2318 2039 2768  25%.0 2399 2134 1950 1987 1909 1843 1729 1653 1566 1490 1436 1402 1700
Stennis Space Center 145 283 251 25 206 124 12 107 63 66 55 49 28 13 01 07 05

Station 17 - - 91 78 76 81 - - - - -

Wallops Fiight Facility - - - - - - - - - - - 200 178 159 151 133 170
TOTAL PROGRAM 165760 22116 20234 19265 17626 14515 13413 13318 12559 10974 11831 10711 9960 9338 895 BM4 10125
Lapsed Unoblig Bal 15 06 - - -~ 10 02 05 02 - 02 03 02 03 03 02 08
Approp Trans & Adiust 6647 03 412 718 268 275 205 - - - - - - - - - N
Appropriation 22423 22119 19822 18550 14957 14250 13620 13323 12861 1,974 11833 10714 9962 9341 6908 846 10111

(1) Includes NASA Pasadana Otfice
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Research and Program Management Funding

As of Setpember 30, 1992

Fv7s EY4 EY73 FYT2 EYT1I FYT0 FY6) FYER FYo FYB Fves FYes FVes FY62 FYEl FY60 FYS59
Headquarters (1) 9 630 612 616 68 62 608 5.1 574 544 693 1 513 260 139 85 57
ames Rescarch Center @ 486 464 424 422 406 76 0 W6 W8 332 g 269 266 29 199 178 163
Dryden Flight Research Center 132~ 122 117 117 111 103 97 95 95 94 105 84 75 72 & a3 33
Electronics Research Center - - - - - 19.1 172 154 122 6.4 32 05 - - - - -
Goddard Space Flight 48 73 957 95 w1 864 732 683 711 644 €33 619 8B M1 204 155 18
Johnson Space Center 1213 1176 1106 1130 1111 1066 989 957 957 865 B37 647 510 241 92 - -
Kennedy Space Center @9 044 W4 26 983 976 958 831 97 B0 408 268 188 64 - - -
Langley Research Cener 886 833 786 802 753 638 630 G2 BA3 535 500 521 518 466 391 330 D14
Lewis Research Center g3 96 812 &5 780 739 679 €62 663 664 693 585 834 452 388 32 78
Marsheh Space Fight Center 1201 1375 1372 1389 W51 1257 1183 162 1267 1284 1387 1243 126 882 686 51 -
Stennis Space Center 16 - - - - - - - - - - - - - - -
Pacific Launch Operations - - - - - - - - 06 0g 08 06 Of -
Space Nuclear Systems Office ~ ~ 1.1 - 22 24 23 21 20 20 18 17 15 10 03 - - -
Wallops Flight Facity 124 116 108 109 103 97 81 88 97 83 11 88 B9 71 50 27 13
Westen Support Office - - - - - - . 10 32 49 50 44 34 14 87T 05 -
TOTAL PROGRAM 647 a0 7218 723@ 7302 7022 o480 683 666 N2 BRI 468 47 MBS 227 1186 676
Lapsed Unablig Bal 02 06 76 03 02 04 01 01 09 06 - - - - -
Approp Trans & Adjust 49 - . 21 77 26 449 -4 75 78 02 28 -
Appropriation 7500 46 T4 TMT 77 600 6032 680 6400 5840 6235 4940 4387 386 227 1186 676

{1} Includes NASA Pasadena Office

(2) ERC was closed on June 30, 1970

(3) Includes $10 milhon for basic institutional and other requirements for agencies resident at MTF/Slidefl
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Personnel Summary

Onboard At End Of Fiscal Year*

EY59 Y 61 EY; FYi 56 FYE7 EY/ FY70 EYn Y72
Headquarters 429 587 736 1477 2,001 2,158 2135 2,336 2373 2,310 2,283 2,187 1,895 1,755
Ames Research Centar 1,466 1429 1,471 1,658 2116 2,204 2,270 2,310 2,264 2,197 2,17 033 1,968 1,844
Dryden Flight Resaarch Facility (1) 340 408 447 533 618 619 669 662 642 622 601 583 579 539
Electronics Research Center - -~ - - 25(a) 3@ 25 555 791 950 951 592 - -
Goddard Space Flight Canter Ve 1,255 1,509 2,755 3,487 3,675 3774 3,958 3997 4,073 4,295 4,487 4,459 4,178
Johnson Space Cerder -~ inGSFC 794 1,786 3345 4277 4413 4,889 5,084 4,956 4,751 4,539 4,208 383
Kennedy Space Canter - - - 339 1,18 1,625 2464 2,668 2,867 3,044 3,058 2,895 2,704 2,568
Langley Resaarch Center 3624 3203 3,338 3,894 4,220 4,330 4,371 4,485 4,405 4219 4,087 3970 3,830 3,592
Lewis Research Cemer 2809 2722 2,773 3,800 4,697 4,850 4,897 5,047 4,956 4,563 4,399 4,240 4,083 3,866
Marshall Space Flight Cener -~ 370 5948 6,843 7332 7,679 7719 7,740 7.602 6,935 6,639 8,325 6,060 5.555
NASA Pasadena Office - - ~ - - - 18 85 91 79 [ 72 44 40
Pacific Launch Operations Office ~ — - - - 17 22 21 [ - - - - - -
Space Nuciear Systermna Office - - 4 9 % 112 116 115 13 108 104 103 a9 45
Stennis Space Centar - - - - - - - - - - - - - -
Wallaps Flight Facilty (2) 7 29 302 a1 493 530 554 563 s78 565, 554 522 497 485

- 7 77, 119 ~ - - -

Total 9235 10232 17471 23686 29.934 32499 34049 95708 I80  BABAT Ho% 32548 30,506 26,362

EY73 __FY74 EYS FY76 faved EYIE Y79 EY80 . _FY81
Headquaners 1,747 1,734 1673 1,708 1,619 1,606 1,534 1,658 1638
Ames Research Center 1,740 1776 1754 1724 1,645 1,691 1,713 1713 1,652
Drydan Flight Research Facility 509 531 544 566 514 488 499 481 NOTES:
Electronics Research Center - - - - - - - - -
Goddard Space Fiight Center 2,852 2,938 3,871 3,808 3866 3641 3562 3515 3491 * includes Other Than Permanent
Johnson Space Center 3896 3886 3877 3,79 3640 3617 3,563 3616 3408
Kennedy Spacs Center 2516 2408 2377 2404 2270 2,234 2264 2201 2,224 (1) Inchuded in ARC After FY 1961
Langley Research Center 3389 3,504 3472 3,407 3.207 3,167 3125 3,094 3,028 (2) Included in GSFC Atter FY 1981
Lewis Pesearch Center 3368 3172 3,181 3,168 3,061 2,964 2,907 2,501 2,782
Marshal Space Flight Center 5287 4574 4337 4,336 4014 3,808 asm 3646 3479 (2) Figures for North Eastem Otfice
NASA Pasadena Office 39 ¥ 35 - - - - - - (b) Prior Years Figures included in WSO
Pacific Launch Operations Offica - - - - - - - - - (c} Effectiva in 1966, PLOO Activity Was
Spece Nuciear Systems Office - - - - - - - - - Merged Under KSC
Stennis Space Cener - - 76 72 94 108 108 "1 113 (d) Effective in 1968, WSO was
Wallops Flight Facility 434 aa7 441 437 426 429 409 406 400 Disestablished and Elements Merged

= = - - = = = - = With NaPO
Total 26777 26007 25638 25426 24188 23,778 23360 23470 22796
C-28
U0 R YA IO W ——— LT LULRITENULEEL L T T o " e vt




Personnel Summary

Year-End Strength

Fys2 FY83 FYa4 FY8s FY86 FYs7 FYss Fyss FY90 FYg1 FYg2
Headquarters 1,431 1,492 1,396 1,383 1,362 1,532 1,663 1,727 1,966 2,092 2,143
Ames Research Center 2,041 2,033 2,043 2,062 2,072 2,079 2,101 2,161 2,205 2,263 2,243
Goddard Space Flight Center 3,621 3,668 3,541 3,629 3,679 3,648 3,626 3,735 3,873 3,999 3,964
Johnson Space Center 3,268 3,236 3,227 3,330 3,260 3,349 3,309 3,578 3,615 3,677 3,631
Kennedy Space Center 2,104 2,084 2,067 2,081 2,051 2,188 2,236 2,423 2,466 2,57 2,548
Langley Research Center 2,801 2,904 2,821 2,827 2,814 2,851 2,840 2,864 2.961 2,969 2,953
Lewis Research Center 2,485 2,632 2,624 2,715 2,598 2,663 2,649 2,749 2,728 2,835 2,799
Marshall Space Flight Center 3,332 3,351 3,223 3.284 3,260 3,384 3,340 3,609 3,619 3,788 3,715
Stennis Space Center 103 106 108 122 123 137 147 183 192 222 216
NASA Permanent 21,186 21,505 21,050 21,423 21,228 21,831 21,891 23,019 23,625 24,416 24,210
Other Than Permanent 1,124 1,029 820 893 732 815 832 B74 941 1,325 1,211
NASA Total 22,310 22,534 21,870 22,316 21,960 22,646 22,823 23,898 24,566 25,741 25,421
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NASA Civil Service Workforce Employment Trend

End FY 59 - FY 92 (All Employees)
Thousanis

04 ! —
FY 89 FYs
8,235 25,741

4 t L }
Fyer FY a9
22,646

ot
FY 81 Fres FY 85
22,736 22534 | 2316
80 Fy 82

17,471 29834 | 34,049 | 35860 | 33,929 | 20,506 | 26777 25638 | 24,188 | 23,360 22,893

FY 60 FY 62 FY 84 FY 66 FY 68 FY 70 FY T2 FYT4 FY76 FY7e Frea FY 85 FY 88 FY 90 FY 92
10,232 23,686 32,499 35708 34,641 32,548 26382 26,007 25426 23,779 23,470 22310 21870 21 960 22,823 24,566 25,421

} + L } L 4 4 } ) } 4 } i 4 ' 4 4 + } } 4
FY 61 FYe3 FY &5 FY 87 FY 69 FY 71 FY73 FY7s FY77 ‘& FY 79
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Occupational Summary

Permanent Personnel - 9/30/92

Tech Supt

Clerical
Scl & Eng 11.4%
56.0%
Prof| Admin
19.4%
Total

Occupation NASA HQ ARC GSFC Jsc KSC LaRC LeRC MSFC SSC
S&E 13,567 589 1,203 2,235 2,385 1,550 1,433 1,593 2,455 124
Prof'l Admin 4,689 1,113 367 822 647 416 326 312 631 55
Clerical 2,772 435 208 435 417 300 268 223 451 35
Tech. Support 2,471 5 171 407 176 274 918 340 178 2
Wage System 71 1 294 65 6 6 8 331 0 0
Total 24,210 2,143 2,243 3,964 3,631 2,546 2,953 2,799 3,715 216




Women as Percent of Permanent Employees

By Installation OFY 9
45 448 45.0 W FY 92
40
38 FEX] 24 325 B3 B3
30 20 30.2 294 297 26 299
254 253 243 24.7
25 4 ™
% ] 27 219
20 -
15 B
10
5
0 -+l
Total Total
Women  NASA HQ ARC GSFC JSC KSC LaRC LeRC MSFC §SC
FY 92 7,302 964 567 1,176 1,212 760 728 614 1,209 72
FY 91 7,301 938 574 1,176 1,216 761 71 615 1,226 74
FY 83 4,874 612 412 875 724 495 570 433 722 31
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Minorities as Percent of Permanent Employees

By Installation CJFY 91
I FY 92
30
25 258 244
217 215
20
165 167 105 122 174 77 167

% 16.1

16 _4'_‘ 142 144 14.1 143

13.0
115 11.5 p22
10 1
5 4
oL
Total Total
Minoritles NASA HQ ARC GSFC JsC KSC LaRC LeRC MSFC SSC
FY 92 4,048 523 483 686 644 367 423 468 426 28
FY 91 4,025 6§32 491 661 641 364 418 456 435 27
FY 83 2,614 334 327 476 425 192 331 236 215 8
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