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Foreword

POCKET STATISTICS is published for the use of NASA managers and their staff. included is Administrative and

Organizationat information, summaries of Space Flight Activity including the NASA Major Launch Record, and
NASA Procurement, Financial and Manpower data.

The NASA Major Launch Record includes all launches of Scout class and larger vehiclas, Vehicle and spacecraft
development flights are atso included in the Major Launch Record. Shuttle missions are counted as one launch
and one payload, where free flying payloads are not involved. Sateliites deployed from the cargo bay of the
Shuttle and placed in a separate orbit or trajectory are counted as an additional payload.

Restriction/classification
POCKET STATISTICS is pCancelled... .......o wowmesoues. Requests for copies of 1his documant should ba sent 1o
NASA Headquarters, Office of Management Systems and Facilities, (Coda JA). Changes or deletions 10 the
distribution kst may be made by phone to {202) 453-1039,

Published and Distributed by
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
OFFICE Of MANAGEMENT SYSTEMS AND FACILITIES, CODE JA
Washington, DC 20546
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NASA Organization Chart

ADMIHIBTRA TOR
FICHARD N TRUL ¥
DEPUTY ADMINISTRATOR
VACANT
ABIOCTIATE DEPUTY ADMINISTRATOR
BAMUEL W KELLER
ASSISTANT DEPUTY ADMWHSTRATOR
JOHH E TBAKN
EXECUTIVE OFFICEN
JERE ) mareut

1l

ARNOLD D. ALDAICH

¥
SPACE SYSTEMS
DEVELOPMENT PPLICATIONS
L
GOOGARD SPACE

AERONAUTICS & SpACE
BPACE FLIGHT SPACE TECHNOLOGY COMMUNICATIONS

LYNDON B, JOHNSON RadE R RESEARCH
SPACE CENTER CENTER

AAPOM GO Ok L ComrTon

. KENNEDY TANGLE
IPAGE CENTER CENTER
WOWERT L CRSPEN Ak F WCaL v
OEOMOE C. MARSHALL LEWI RESEARCH
FLIGHT CENTER CENYER
Toouid T \5E awmehe | R
SN C ETENNE
SPACE CENTER
o § I

WAL B LEHOW AIGHARD H PE 1EASEN A ES T FOACE

[ 1 I I 1 1
L] L v O L ¢
CHnEF FMANCIAL proven FOUAL Loty HUMAN
OFRCER oy OPPORTLATY P aelivdd brreiid RESOURCES &
COMPTROLLER RELATIONS e
THOMAS CAVPBH | EDWARD A. FRAMKLE HARRIETT G JEMKMS. NARGARET G FINARELLY MARTIN P KRESS SPENCE M ARMETAONG
[ 1 1 I I 1
L] L4 L] T
MANAGEMENT '
COMMERGIAL SAFETY A
ity PROCUREMENT PusLIC ArFAmS svetews s o ULy ExpLoRATION
{-——_—_- T Ty el e T T —
JOHN G MANNIR OARLEEN A ORUYUN BUE M RICHARK (AC TING] BENITA & COORER GEORGE A RODKE Y MICHAEL D GHEF IN
I 1
T T

A 4 A A 4 A A M 4 &

Y 7

A-2

a B

L X I

i‘.‘

o

2 i

UV UVOe

'_ . _444.“4'M'_L‘ _ba




| -

NASA Administrators

-

58/59|60/61/62/63

65!66/67/68

69,70171{72{73|74|75

76|77\78|79

80/81/82183184/85(86/67|68/89|90(91/92

President

NASA
Administrator

Acting
Administrator

Deputy
Administrator

Glennan

| Dryden

Dryden

il

Seamans Pai

Paine Fletcher

| Nixon Ford Carter

Lovelace

Frosch | Beggs

Y
Reagan i | Bush

| ‘
Fletcher I Truly

Lovelace Graham | Truty

Mark | Graham Myers | Thomp

AhAAACAAARAAANAAANS

A-3

o (W
Y Biasd
> R et
) s
M w
a kg
y b
iﬁd‘ i el

E E E-.
i

Pl
b P
‘1 .
bd b
L4 =
y -
|

h
Iy

I I EITTTL

- - - - I -
- - _ia ' ™

I I I I



1 T111311171T7C

|

1

N S S

¥ S S A 2
i E £ i 4 3 A
X X A Z_ o . 0 a3 .

¥
:I-‘

g
pyg

e |

3
&
T ¥ ¥ ¥ _¥X.r X_X X X

1? v
A A

Pl

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

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

DECLARATION OF POLICY AND PURPOSE

Sec.~102 {a) Tha Congress hereby declares that tt is the policy of the United
States that activities in space should be devoted to peaceful
purmposes for the benefit of all mankind.

(b) The Congress declares that the genéral welfare and sacurity of
the United States require that adequate provision be made for
aeronautical and space activities. The Congress further
declares that such activities shall be tha responsibility of, and
shall be directed by, a civilian agency exercising control over
aeronautical and space activilies sponsored by the United
States, except that activities peculiar to or primanly associated

with the d pmant of P y . military of»
or the defense of the United States (including the research and
developmant y to make effective provision for the

defense of the United States) shall be the responsibility of, and
shall be directed by, the Department of Defense; and that
determination as to which such agency has rasponsibility for
and direction of any such activity shall be mada by the President
in conlormity with section 201(e).

{¢) The Congress declares that the general welfare of the United
States requires that the National Aeronautics and Space
Administration {as established by title 1) of this act) seek and
encourage to the maximum extent possible the fullest
commercial use of space.

@

The aeronautical and space activities of the United States shall
be conducted so as 1o contribute materially to one or more of the
following objectives:

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

(2) The improvemant of the usefulness, performance, speed,
safety, and efficiency of asronautical and space vehicles;

{3} The development and operation of vehicles capabla of
carrying instruments, eqiupment, supphes, and living
organisms through space;

(4) The estabshment of long-range stuckes of the potential
benefits 1o be gained from, the opportunities for, and tha
problems involved in the utilization ot aeronautical and
space activities for peaceful and scientific purposes;

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

{6) The making available to agencies directly concerned with
nationat defense of discoveries that have miitary value or
significance, and the fumishing by such agencies, to the
civilian agency established to direct and control nonmilitary
aeronautical and space activities, of information as to
discoveries which have value or significance to that agency;

{7) Cooperation by the United States with other nations and
groups of nations in work done pursuant to this Act and in
the peacelul application of the results thereof; and
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

(@

@

DECLARATION OF POLICY AND PURPOSE (Continued)

(8)  The most etfective utilization of the scientific and

engineering resources of the United States, with close
peration among all i d agencies of the United

States in order to avoid unnecessary duplication of affort,

facilities. and equipment.
The Congress declares that the general welfare of the United
States requires that the unique competence in scientitic and
engineering systems af the National Aeronautics and Spaca
Administration aiso be directed toward ground propulsion
systems research and development.
The Congress declares that tha general wettare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Admini: ian also be di toward the d P of
advanced automobile propulsion systems.
The Congress declares that the general wettare of the United
States requires that the unique competence in scientific and
enginearing systems of the National Aeronautics and Space
Administration also be directed 10 assisting in bioengineering

). develop . and demor ion programs designed

to alleviate and minimize the effects of disability.

FUNCTIONS OF THE ADMINISTRATION

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

(o)

shall --

(1) plan, direct, and conduct asronautical and space aclivities;

{2) arrange for participation by the sciantific 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
] ination of int i ing its itles and
the results thereof.

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

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

_ ” |

On November 2, 1989, the President approved a national space policy that
updates and realfirms U.S. goals and activities in space. The policy is the result
of a review undenaken by the National Space Council. The revisions clarity,
strengthen, and streamiine selected aspects of the policy. Areas affected include
civil and commercial remote sensing, space transponation, space debris, federal
subsidies of commercial space activities, and Space Station Fraedom.

Crverall, the Presi s space polcy revalick the ongoing direction of
L).S. space efforts and provides a broad policy framework 10 guide future U.S.
space activities.

The policy reatfirms the nation’s commitment to the exploration and use of space
in support of our national well being. United States ieadership in space continues
to be a fundamental objective guiding U.S. space aclivities. The policy
recognizes that leadership requires United States praeminence in key areas of
space activity critical to achieving our national security, scientific, technical,
economic, and foreign policy goals. The policy also retains the long-term goal of

This goal pravides the overall palicy framework for the President's human space
exploration initiative. announced July 20, 1989, in which the President called for
completing Space Station Freedom, retuming parmanently to the Moon, and
exploration of the planet Mars

INTRODUCTION

United States space activities are conducted by three separate and distinct
saciors: two strongly interacting governmental sectors (Civil and National
Secumy) nnd a separata, ! tal C il Sector. Close

1, and y and i 1 will be
maintained among these sectors to avond unnecessary duplication and promote

attainment of United States space goals,

expanding human presence and activity beyond Earth orbit into the Solar System.

GOALS AND PRINCIPLES

A fundamenial objective guiding United States space activities has been, and
continues to be, space leadership. Leadership in an increasingly competitive
intemationat environment, does not require United Stales preeminence in all
areas and disciplines of space enterprise. it does require United States
preeminence in the key areas of space activity critical to achieving our national
security, scientific, technical. economic, arxt fareign policy goais

® The overali goals of United States space activities are: (1) to strengthen the
security of the United States; {2) to obtain scienlific, technological and
economic benetits for the general popuation and to improve the quality of life
on Earth through space-related activities; {3) to encourage continuing United
States private-sector invastment in space and related activities: (4) to promote

al cooperative activities taking into account United States national

security, toreign policy, scientific, and economic interests; (5) to cooperate
with cther nations in maintaining the freedom of space lor all activities that
enhance the security and weitare of mankind; and, as a long-range goal, (6)
to expand human presence and activity beyond Eanh orbit into the solar
system.

+ The United States space activities shall be conducted in accordance with the
tollowing principles:

* The United States is committed to the axploration and use of outer space
by all nations for peaceful purposes and for the benafit of all mankind.

"Peaceful purposes™ allow for activities in pursuit of national security goals.

» The United States will pursue activities in space in support ol its inherent
right of self-defense and its defense commitments ta its allies
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National Space Policy
« The United States rejects any claims to sovereignty by any nation over CIVii. SPACE POLICY

ouner space or celestial bodies. or any portion thereof, and rejects any
limitations on the fund. right of ign nations 10 acquire data
from space.

The United States considers tha space Systems of any nation 10 be
natienal property with the right of passage through and operations in
‘space without interferance. Purposetul intert with space
shall be viewed as an infringement on sovereign nights.

The United States shall ancourage and not preclude the commercial use

and axploitation of space tec gies and sy for nati
benefit. These i i must be i with
security interests, and international and domastic Jegal obhkgations.

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

The United States shall encourage other countries to engage in frea and

* The United States civil space sector

activities shaif contribute significantly to

enhancing the Nation's science, technology, aconomy, pride, sense of
well-being and direction, as well as United States world prestige and

leadership. Civil sector

shail ise a strategy of

resaarch, develop P and technology for science, exploration,

and appropriate applications.

® The objectives of the United States civil space activities shall be (1) to expand

knowledge of the Earth, its environm

ent, the solar system, and tha universe;

(2) to create new opportunities for use of the space enviranment through the

conduct of appropriate research and

experimantation in advanced technology

and sy . (3) 10 ok P space

Qy for civil i s and,

whergver appropriate, make such

qy
sector; (4) to preserve the United States pi

space science, apph

to the
Ce in critical asp of
gy, and d spaca flight; (5) 1o

establish a parmanently manned pre

sence in space; and (6) to engage in
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intemational cooperative efiorts that further United States overail space
goals.

am——

fair trade in commercial space goods and sarvices.

L

* The United States will conduct international cooperative space-related
ivities that are exp o achieve sufficient sciantific, political,
©conomic, or national security benefits for the nation. The United States
will seek mutually b icial i i i
space-ralated programs.

COMMERCIAL SPACE POLICY

The United States government shall not preciude or deter the continuing
p ion in space and develop of a sep non-g IC Space Sector. I
Expanding private sector investment in space by the market-driven Commercial
Sector generates economic benefits for tha Nation and Supports governmentai
Space Sectors with an increasing range of space goods and services.
Govemmental Space Sectors shall purchase commercially available space I

goods and services to the fullest extent feasible and shall not conduct activities
with potential commercial applications that preclude or deter Commerciat Sector
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National Space Policy "

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

NATIONAL SECURITY SPACE POLICY

The United States will conduct those activities in space that are necessary o
national defense. Space activities will contribute to national secunty 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,
it necessary, hostile space systems; and (4) enhancing operations of United
States and Allied forces. Ci % with treaty obligations, the national security
space program shall support such functions as command and control,

comm, monitofing, waming, surveillance,
and force apphcahon (mcludmg research and development programs which
support these functions).

INTER-SECTOR POLICIES

This section contains policies applicable to, and binding on, the national security
and civil space sectors.

* The United States Government will maintain and parate national
security and civil operational space syslems where differing needs of the
seclors dictate.

®  Survivability and endh of sacurity space systems, including all
necessary system elements, will be pursued commensurate with the planned
use in crisis and contflicl, with the threat, and with the availability of other
assets to perform the mission.

Government sectors shall encourage to the maximum extaent teasible, the
development and use of United States private sector space capabilities.

A continuing capability to remotely sense the Earth from space is important to
the achievement of United Siates space goals. To ensure that the necessary
capability exists, the United States government will: {a) ensure the continuity
of LANDSAT-type remote sensing data; (b) discuss remote sensing issues
and activities with foreign governments 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 trom space, petitive with, or sup to, loreigr civil or
commercial systems.

Assured access to space, sufficient to achieve all United States space goals.
is a key plament of national space policy. United States space transportation
systems must provide a balanced, robust, and flexible capability with sufficient
resiliency to allow continued oparations despite failures in any single system.
The United States go will i 1 and d on
component technologies in support of future transportation systems. The
goats of United States space transportation policy are: (1) to achieve and
maintain safe and reliable access to, transportation in, and return from, space;
({2) to exploit the unique attributes of manned and unmanned launch and
recovery systems; (3) 10 encourage to the maximum extent feasibie, the
development and use of United States private sector space transportation
capabilities; and (4} to reduce the costs of space transportation and related
services.

Communications advancements are critical to all United States space
sectors. To ansure necessary capabikties exist, the United States
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National Space Policy

governmant wifl continue research and developmen atforts for future
advanced space communications technologies.

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

* All space seclors wilt seek ko minimize the creation of spacs 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 government wilt

encouraga other space-faring nations to adopt palicies ang practicas aimed at
dabris minimization.

IMPLEMENTING PROCEDURES

Normal interagency procedures will be ployed wh Cl ible 10 coordi
the policies enunciatad in this directive,

Exacutive Order No 12675 astablished the National Space Council to provide a

1 pi for developing a space pokcy and strategy and for
monitoring its implementation.

The Vice Presidant serves as the Chairman of the Council, and as the
Prasident'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 Inteliigence, and the

Adminisirator of the National Aeronautics and Space Administration. The
Chairman, from time to ime, invites the Chairman of the Joint Chiefs of Staff, tha
heads of executive agancies, and other sanior officials 1o participate in meetings
ot the Councit.

NATIONAL SPACE LAUNCH STRATEGY
The National Space Launch Strategy is composed of four elemants,
® Ensuring that existing space launch capabilities, including support

facilities, are sufficient to meet U.S. Government manned and unmanned
space launch needs.

* Developing a new | d. but space launch system to
greatly improve national launch capability with raductions in operating
costs and improvements in launch system reliabiity, responsiveness, and
mission parformance.

Sustaining a vigorous space launch 1echnology program to provida cost
effective improvements to current launch systems, and to support

develop of advanced launch it plementary to the new
launch system,

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

These gy el will be imp d within the overall resource and
policy guid: P by the P t.
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DRYDEN FUGHT WALLOPS {SLAND, VA
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EDWARDS AFB. CA NASA
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WASHINGTON, D.C.
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HOUSTON, TX SPACE CENTER
‘ FLORIDA
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FACHITY SPACE CENTER MARSHALL SPACE
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HUNTSVILLE, AL
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NASA Installations

NASA HEADQUARTERS
Washington, DC 20546

NASA Headquarters exercises managemant over the space flight centers,
research centers, and other instaflations that constitute the National Aeranautics
and Space Administration.

Responsibilities of Headguanters cover the determination of programs and
projects, establishmem of managemen policies; procedures and performance
crilena; evaluation of progress; and the review and analysis of all phases of the
aerospace program

Planming, direction, and management of NASA's research and devel

The canfer's major program responsibilities are concentrated in computer science
and applications, computational and experimental aerodynamics, flight
simulation, fiight research, hypersonic aircratt, ratorcraft and powsered-lift
technology, aeronautical and space human factars, lite sciences, space sciences,
solar system axploration, airborne science and applications, and infrared
astronomy.

HUGH L. DRYDEN FLIGHT RESEARCH FACILITY
Edwards, CA 93523

Since 1947, Amas-Dryden has developed a unique and highly specialized
capability for conducting flight research programs. Hts test organization,

pmeant
programs are the responsibikity of the program offices which raporn to and
feceive overall guidanca and d 1 irom an iale or

administrator.

AMES RESEARCH CENTER
Motfett Fiald, CA 94035

Ames Research Canter was founded in 1939 as an aircraf research laboratory
by the National Advisory Committes for Aeronautics {NACA) and was named for
Ort. Joseph S. Ames, Chairman of NACA from 1927 to 1939, In 1958, Ames
became part of NASA, alang with other NACA installations and certain
Depariment of Defense facilities. In 1981, NASA merged Ames with the Dryden
Flight Research Fagiiity

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

g of pilots, scientists, engineers, technicians and mechanks, is
unmatched anywhere in the workd. This versatile organization has demonstrated
its capability, not only with high-spaed research aircraft, but also with such
unusual tiight vehicles as the Lunar Landing Research Vehicle and the wingless
liling bodies.

The facility's primary research 1o0ols are research aircraft, ranging from a B-52
carmier aircraft and high performance jet fighters to the X-29 forward swept wing
aircralt. Ground-based faciliies include a high temperature loads calibration
laboratory that allows ground-based testing of compiete aircraft and structural
components under the combined effects of loads and heat; a highly developed
airceaft fight instrumentation capability; a flight systems laboratory with a
diversified capability for avionics system fabrication, development and operations;
a flow visualization facility that allows basic flow mechanics to be seen af 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 Western Aeronautical Test Range
facilities at Ames-Mofiett, Crows Landing and Ames-Dryden.
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NASA Installations

GODDARD SPACE FLIGHT CENTER

Greenbett, MD 20771

This NASA fieid center has put together a i pacefight team
scientists, jans, project managers and support personnel --

whwch is extending the honzons of human knowledge not only about the solar

system and the universe but also about our Earth and its environment.

" o

The laboratory 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 fight.

The laboratory also designs and tests fight systems, including complem
spacecraft, and provides technical direction to ofgani

LYNDON B, JOHNSON SPACE CENTER

The Goddard mission is being accomplished through scienific =]
in six spacs and Earth science lab and in the manag
developmant and operation of several near-Earth space systems.

After being launched into space. sateliites fall under the 24-hour-a-day

H , TX 77058

Johnson Space Center was estabished in September 1961 as NASA 5 pnmary
center for design, development and testing of sp ft and
for manned flight; selection and training of astronauts; planning and oonmctmg

surveillance of a worldwide ground and spaceborne ications
the nerve center of which is located at Goddard. One of the key elements ot thai
natwork is the Tracking and Data Relay Sateliite System (TORSS) with its orbiting
Tracking and Data Relay Satellite and associated ground tracking stations.

G rd's tracking respansibili to its ps Flight Facikty. Wallops
[ h and tracks ites and su space
vehicles and manages the National Scientific Balloon Facility in Palestine, Texas.

JET PROPULSION LABORATORY
Pasadena, CA 91109

NASA's Jet Propuision Labsratory (JPL) is a govemment-owned facilty statfed by
the California Institute of Technology. JPL operates under a NASA contract
administered by the NASA Pasadena Office. In addition to the Pasadena site,
JPL operates the Deep Space Communications Complex, a station ot the
woridwide Deep Space Network (DSN).

A A M o«
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missions; and extensive paricipation in the medical engineering and
scientitic experiments carried aboard space flights.

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

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

Kennedy Space Center (KSC) was created in the early 1960's 10 serve as tha
launch site for the Apollo lunar landing missions, After the Apollo program ended
in 1972, Kennedy's Compiex 39 was used for the launch of the Skylab
spacecraft, and later, the Apolio spacecratt for the Apollo Soyuz Test Project.
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NASA Installations

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

Canaveral Air Force Station, and at Vandenberg Air Force Base in Cakfornia,

The center is responsible for the assembly, checkout and launch of Space
Shuttle vehicles and their payloads, landing operations and the turn-around of
Space Shuttle orbiters bx SSh 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 fiekds include aerodynamics, materials, structures, flight controls,
information sy . acoustics, aer icity, pheric sciences, and
nondestructive evaluation. Langley's goal is to develop technologies to enable
aircratt 10 fly faster, farther, safer, and to be more maneuverabla, quialer, lass
expensive to manutacture, and more energy efficient.

The majority of Langley's work is in aeranautics, working fo improve today's
aireraft and to deveiop concepts and technology for future aircraft. Over 40
wind tunnels, other unique research facilities, and testing techniques as well as
computer modeling ities aid in the ir ian of the full flight range,
from generat aviation and transpon aircraft through hypersonic vehicles,

F alsa study ic and Earth sci , develop technology
for advanced space transportation systems, conduct research in laser energy
conversion techniques for space applications and provide the focal point for
design studies for large space systems technology and Space Station activities.

Langley alsa manages an extensive program in D sciences to bettar
understand the origins, chemistry, and transporl mechanisms that govern the
Earth's atmospheric data using aircraft, balloon, and land- and space-based
remote sensing instruments dasigned, developed, and fabricated at Langiey.

LEWIS RESEARCH CENTER
Cleveiand, OH 44135

Lewis F 1 Center was ished in 1941 by the National Advisory
Commitiee for Aeronautics (NACA), Named for George W. Lawis, NACA's
Directar of Research from 1924 ta 1947, the center deveioped an international
reputation for its research on jet praputsion systems.

Lewis is NASA's lead center for research, technology and development in aircraft

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 econamy, noise
abatement, reliability, and reduced poliution.

Lewis has responsibility for developing the largest space power system ever
designed lo provide the electrical power necessary to accommodate the life
support systems and research experiments to be conducted aboard the Space

Station. In addition, the center will support the Station in other major areas such

as auxiliary propulsion sy and coi

Lewis is the home of the Microgravity Materials Science Laboratory, a uniqua
tacility to qualfy potential space experiments. Other facilities include a
2ero-gravity drop tower, wind tunnels, space tanks, chemical rocket thrust
stands, and chambers for testing jet engine efficiency and noise.

haadARAAARADANAAAANA

A-13

LI —

[ |

beved B

-y - _ W
—a A

-
o

Yy v r¥r
de oA

XX K"K X &K 1

R & &

E. X

TZE K

E ¢ I

“E LKL

P

Bl

i

o

bl
| =
| o |

~ F « T IE

[y

-

I I I I



vy 1T

11711111171

’

I 1

A
.3 .0

- 4 4
T-a 3

I
b 4
ol — =

1
X A

B
a
I .X Y X X

-

_X.. X

T

X X

g

a

E ¥ X

' |\
NASA Installations
MARSHALL SPACE FLIGHT CENTER MICHOUD ASSEMBLY FACILITY
Marshall Space Flight Center, AL 35812 New Orleans, LA 70189
George C. Marshall Space Flight Center (MSFC) was lormed on July 1, 1360, The pnmary mission of the Michoud Assembly Facility is the systems
by the transter to NASA of buildings and parsonnel compnsing part of the U.S. engineering, engineering design, manufacture. fabrication, assembly, and
Army Ballistic Missila Agancy. Named for the tamous soldier and statesman, related work for the Space Shutthe external tank, Marshall Space Flight Center
Genaral of the Army George C. Marshall, it was ial 1 by Presick overall g controt of the faciity.
Dwight D. Eisenhower on September §, 1960,
JOHN C. STENNIS SPACE CENTER
Marshall is a multiproj g . scientific and Stennis Space Center, MS 39529
i with much emp on projects involving scnemmc investigation
and application of space technology 1o the solution of problems on Earth. The John C. Siennis Space Center (SSC) has grown into NASA's prenver center
for testing large rockst propulsion systems tor the Space Shuttle and tuture
in helpmg to reach the nallon 's goals in space, the center is working on many generation space vehicles. Additionally, the center has developed into a
Il had a significant role in the o p of the Space saientific community actively engaged in research and development programs
Shunle It provides the orbiter's engines, the external tank thal carries liquid involving space, oceans, and the Earth.
hydrogen and liquid oxygen for those engines, and the solid rocket boosters
1hat assist in lifing the Shuttle orbitar from the launch pad. The main mission of SSC is support the development tasting of large propulsion
systems for the Space Shutiie, Advanced Launch System, and the Advanced
The center also plays a key role in the development of payloads to be flown Solid Rocket Motor programs
aboard the Shuttle. One such payload is Spaceiab, a reusable, modular
scientific research facility carried in the Shuttle's cargo bay. WALLOPS FLIGHT FACILITY
Wallops Isiand, VA 23337
Marshall also is itted to the i igation of matenals ing in space,
which, in a gravity-free environmen, promises to provide opportunities for Established in 1945, Wallops Flight Facility, a part of the Goddard, Space Flight
undersianding and improving Earth-based p and 1or the formulation of Center is one of the oldest launch sites in the world. Wallops manages and
space-unique malenals. Exciting new i in I g have p s NASA's sounding rockel program and the Scientific Balioon
already been de d in past Spacelab missions, such as the kmnallon of Program. The facikty op and maintains the ps taunch range and data
alloys from normally immiscible products, and the growth of near-perfect large isith il APPTOXi ly 100 rocket launches are conducted each
crystals impossible to grow on Earth. year trom the Wallops Island site
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The Year in Review
NASA Management Space Science and Applications

Dung 1991, saveral major management changes wera initialed by NASA Administrator Richard
H. Truly.

of Procurement,

In August, Or. Michael D, Griffin was selected as at in of tha newly i

A Systems Analysis and Concepts Offica was established in May, and James D. Ban was named
the Director. In Juna, Darieen A. Druyun was named the new Assistant Administratof for the Otfice

Office of Explorabon. Also in August, a new Office of Human Resources and Education was
crealed and Lieutenant Generat Spence (Sam) M. Armsirong was appointed Associate
Administrator.

Deputy Administrator J. A. Thampson Jr. ced his
agency in November.

in and left the

In September, an Office of Space Systems Development was established and Armold D. Aldrich
was selected as Associale Administralor.

Offices of Management and Headquarters Operations. Benita A. Cooper was named the
Associate Administrator.

Aiso in October, Paul F. Holkaway succeeded Richard H. Petersen as Directar of Langley
Research Center. Patersen was appointed Associate Administrator for the Office of Aeronautics

Commercial Programs.
Rabert L. Crippen replaced Forrest S. McCarmney as Director of Kennedy Space Canter. In

In October, the Office of Management Systems and Facilities was created which consolidated the

and Space Technalogy. Jonn G. Mannix succeeded James T. Rose as Assistam Administrator for

Dacember, Leonard S. Nichaisan was named Director, Space Shuttle Program, repiacing Crippen.

Mission Ta Planet Earth

The Unper Atmosphere Resaarch Saiellite (UARS), deployed from STS-48 in Seplember, initiated
Mission 1o Planet Earth by expanding NASA's research in ozone depletion. UARS data will be
used to create three-dimensional maps of ozone and in 020ne depleti
Prehiminary data has iustrated the link between low levels of azone and high levels of chiorine

akey i i in the chemical chain reacbon that leads to azone
depletion

Oata from the Total Ozone Mapping Spectrometer (TOMS) on the Nimbus-7 satellite indicated the
problem continues 1o be serious. The 1991 ozona hole over Antarctica matched the geographic
extent and low levels of tha 3 previous years

A second TOMS instrument was launched aboard a Soviet Meteor satelkie on August 15,
ensunng that ozone data will continue to be available for several years. In October, a b-month
campaign began using NASA aircraft loaded with instruments 1o look for signs of an 020n@ hole
over the Arctic. The TOMS instrument aiso tracked the sutfur diaxide cloud emitied by June's
eruption of Mount Pinatuba in the Phuippines.

Astrophysics

TheHubble Space Telescope (HST) scientists aforestof ydrogen clouds
-~ often found at the outer reaches of the visible universe -- near the Milky Way. Another HST
instrument resolved several hundred stars where ground-based images yielded only a lew dozen
in the core of the globular cluster 47 Tucanae.

The Compton Gamma Ray Observatory, deployed from STS-37 in April, discovered bursts of
gamma radiation coming from outside the narrow plane of stars that make up our galaxy. 'n July,
the observatory detected the most distant and most luminous source of gamma rays ever seen,
Quasar 3C279, which emits about 10 milfion times the energy of the Milky Way galaxy.
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The Year in Review

The NASA Soh X-Ray Telescope was launched aboard the Japanesa Solar-A satelite in August
Data trom the Cesmic Background Explorer (COBE) was used 1o create galachc-scale maps of the
distribution of nitrogen, carbon and iniersteliar dust, enabling astronomers to better undersiand the
heating and coolng processes that take place in ihe galaxy.

Life Sciances

In June, the Space Shuttie Columbia (STS~40)wnsd the Spacelab Life Sciences-1 {S1.S-1} in
which seven 9 days of 1o study the elfacts of weightiessness on
the human body

Solar System Exploration

The Magelian mission to Venus completed s primary objective of mapping 70 percent of the
Venusian surface more than a month ahead of schedule. Galileo passed by the asteroid Gaspra
on its way loward Jupiter and returned the first dose-up picture sver taken of an asteroid. A third
attempt to ree the high-gain antenna by cooling the antenna tower and “walking” the pins ree,
was conducted in December.

Work by a NASA-ed team indicates that a series of sinkholes in the Mexican state of Yucatan is
the impact crater of an asteroid that may have caused the extinction of dinosaurs about 65 milion
yoars ago.

Space Physics

The year began with a successtul series of space physics experiments tat lit up the night sky over
North America and continued with summer redeases over the Caribbean. Chemical releases from
the Comtuned Release and Radiation Effects Satellite (CRRES) created electrically charged
clouds that traced lines of the Earth's magnetic field, affowing scientists to Study the interaction of
energetic particles with the magnatic fiekd, giving scientists a better understanding of how solar
particles can disrupt terrestrial power and communications systems.

Ulysses, a joint mission with the ESA, on its way 1o study the Sun's poles, sel its trajectory for
Jupiter where it will investgate the pianet's magnetic field and interachon with the solar wind,
When Ulysses passnd behind the Sun relative to Earth in August, scientists used radio signals
from the sp igate the outer P of the Sun.

Ground-Based Research

Complementing NASA's flight programs are the research eftorts conducted here on Earth.
NASA's space science program involves more than 5,000 scientists at 250 U.S. academic
INSHitutions, 3,500 scientists at NASA centers and non-academic institutions, mare than 700 L.S,
compaies and more than 250 P agr wih af y 120
foreign institutions.

Included in this diverse program are suborbital fiights of sounding rockets and balloons.
research in the Earth sciences, space physics and astrophysics, In 1991, NASA launched 24
sounding rockets and 18 research balloons.

Space Flight

Space Shuttie

NASA's fieet of reusable space planes returned to full strength in 1991 when the Space Shuttle
program took deiivery of Endeavour on April 25, Endeavour is capable of flying extenged duration
missions and has significant safety enhancements. Its first flight remains on target for May 1992,

Also acded to the Shuttie program was a new Osbiter Processing Facility at KSC, which apened in
September, giving NASA the abllity to process three orbiters at the same time.

There were six Shuttle fights in 1991, each having unique qualihes which demonstrated the
Shutte.

| remarkable versatiity of the Space
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The Year in Review

®  STS-37/Gamma Ray Observatory {Apni 5-11) - An unplanned EVA took piace 10 help with
the deployment of GRO's high gain antenna. Also demonstrated were moblity aids which will
be used on Space Staton Freedom

®  STS-39/Air Force Payload-575 {April 28-May ) - Discovery performed dozens of maneuvers,
deploying canisters rom the cargo bay, releasing and relfieving a payload with the RMS,
allowing the Department af Defense to gather important plume observation data and
information for the SDIO.

®  STS-40/Spacelab Lite Sciences (Juna 5-14) - Performed intensive inveshigatons inlo the
effects of weightiessness.on humans. Data learned from this flight will be used in planning for
longer Shuttle missions and in the planning of Space Station Freedom.

®  STS-a¥/Tracking And Data Relay Satelite-E (August 2-11} - The heaviest mission flown o
date. A TDRS satelite was deployed, keeping the netwark which supports Shuttie missions
and other spacecraf, such as the Hubble Space Telescope, at full i

Flight Systems

In Apri, the National Space Council directad NASA and the DOD k jointly develop and fund a new
faunch system to meet cwvil and national spacecrat requirements kur the 215t century

Thera were two expendable launches in 1991, an Alfas-E vehicle on May 14 from Vandenberg
AFB 10 place a NOAA meteorolagical sataliie into polar ortit and the June 29 taunch from
Vandenberg AFB of a USAF radiation experiment satelite on a Scout vehicle, the 114th launch of
the NASA Scout vemcle.

Space Systems Development

Space Station Freedom

Preliminary design of Freedom's man-tended configuration was completed in 1991, and

®  STS-48Upper Aimosphere Resaarch Salaliite {September 12-18) - With the shuffing of
missions that happened in the earty pant of the yeas, the Shutle team launched the
STS-4B/UARS mission in Seplember - aboul 6 weeks aarkier than the onginal November
commament date.

®  ST5-44/Defense Support Program (November 24-December 1) - A dedicated mission for the
Department of Defense to gather data for their programs. Originally planned for 10 days, the
mission was shortened when an ineral measurement unit failed on the 6th day of the

MUSSION.
Qg facility actvites al the Yellow Creek Facility in luka, MS, in
Support of planned Advanced Solid Rocket Motor (ASAM) p ion. S 4

propellant tests were conducted at Aerojet's pilot plant in California, and successtul 48° motar
fitings involwng potential ASRM nazzle materials were performed at NASA's Marshall Space Fight
Center, AL.

c and testing of fight-like hardware at NASA centers and contractor facikties proceeded
on schedule.

A Congressionally-mandated restructuning of the Freedom program was compleled. Fraedom's
new design is less expensive, smaller, easier to assemble in ovtét and requires lewer Shuttie fights
10 build

The takan Space Agency jpined the P 0 by signing a of
understanding with NASA to provide two mini logistics modules to the orbitng workshop.

Astronauts on the STS-37 mission tested equipment that will heip astronauts raverse Space
Station Freedom’s 350-fool long truss,

Al Johnson Space Center, construction of the Space Station Control Centar, which will house the
mission controtlers, has been complated and underfioor power and data frays are being instaled.
At Lewss Research Center, where Freedom's power generation and distribution System is being
déveloped. about half of the solar celis needed to generate the 18.75 kw for the man-tended
configuration have been built
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The Year in Review

nf

Al Marshall Space Flignt Centar, volunteers have baen helping engineers develop the watar
recyciing system. NASA's Kennedy Space Center broke ground in Aprl on a 457,000 square ool
procassing faciity tor predaunch checkout of Freedom's fight hardwara and experiments

Exploration

The Offica of Explorabon has defined a plan for an intial set of missions 1o move aggressively
forward in the near-term toward the ultmarie objectives of the President's Space Exploration
Initiative -- 10 retum to the Moon permanently and to begin the human exploration of Mars.

These early automated missions wilt be refatively low-cast ang will quickly increase scientific and
technological knowledge in areas necessary 1o make Jong-range decisions about Moon and Mars
activibes, thus decreasing the cost and fisk of the overak exploration program.

Asronautics and Spece Technology
Aeronautics

A NASA F-15 XL aircraft anained the first laminar (smocth) airflow over a large part of an airplane
wing at suparsonic speeds. Because reducing turbulence saves fuel, this was an important step
toward more efficient future high-speed ¢ivil transports. An Ames-Dryden study showed hat
mul-angine planes with a special flight control system can tand safely using just therr engines it
the hydrauhc controls fail. A NASA fiight test program proved that new sensors can wam airling
pilots o the y dang weather ph called g

In the high-perfcmance aircrat arena, NASA's F/A-18 High-Alpfha Research Vehicle began fight
tests with a special thust vectoring system that makes it easier fo fly at very high angles of aftack,
or “alpha.” Another F/A-18 became the first full-size airplane 10 face the winds inside the word's
largest wand tunngl. The unique X-29 made tha last ight in its planned high-alpha research
program. A ionary pasr that y sutface p across karge areas
made ds first successful test flight on a NASA F-104 aircralt,

X-30 Nalonal Aero-Space Plane

Tha X-30 National Aero-Space Piane INASP). a joint NASA/DOD etiort to cevelop a
single-siage-to-orbd fight research vehicle, came closer 10 reality. A reprasentaive hul-scale
NASF wing control surtace made of carbon-carbon compx was and
shipped o Amas-Dryden lor structiral tests,

Space Technology

NASA revealed the nch harvest of data from the Long Duration Exposure Facility (LDEF), a
science and lechnology satellile that flew i Earth oddt from Apnl 1984 to January 1990. LDEF
exposed a set of materials 10 the space envi and gathered i ion on radiation, space
debris, meteoroids, and life sclences.

NASA's In-Space Technology Experiments Program {IN-STEP) passed a major mitestona as its
first flight hardware Aew on two successive Shuttle missions. Looking toward the day when
humans will return to the Moon and then go onto Mars, scuba divers at Ames Research Center
exercised on a unigue underwater treadmill that simulaled vanous gravity fieids,

NASA also tested a small, 52-pound robotic vehicle dubbed "Rocky iI* on a simulated Martian
ferrain as part of studies looking a low-cost approaches to Mars explorabion. The arciet thrusters
selected fov ATAT's Telstar 4 communicalions satefite were a product of research started at
NASA's Lowis Research Center in 1983.

NASA has begun research on a carbon molecuie shaped Wke a geodesic dome as a fuel for
advanced rocket engines,

The *Grand Challenges” in computer science are the focus of a new federal research sifort called
the High-Performance Computing and Commumcations Program, in which NASA is a major
player. The goal is to extend LS. leadership in State-of-the-an compulers and apply that
technology 1o critical national scientrfic issues.
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The Year in Review

Commercial Programs
Commercia Use of Spaca

NASA initiated a new program 1o stmulate relevant industry actwity in advanced
telecommunications technology. Two new Centers kr the Commerciat Development of Space
(CCDS5) were selected through a competitive process to focus on the commercializabon of
advanced sateliite communications and other space-based lelecommunicatons technologies.

Tha Unwersity of Tennessoe-Catspan's Center for Space Transportation and Apphed Research
(CSTAR), selected three industrial firms for the Commercial Expeniment Transporter {COMET),a
program 1o provide low-cost, recoverable access 1o space for microgravity experiments and 10
stimutate growth i U.S. commercial space business.

Consort 4, a commercial suborbital sounding focket caftying nine matenals processing and
biotechnology experiments, was successhully launched from While Sands Missile Range

Commercial experiments conducted aboard the Space Shuttia in 1931 included:

®  Protein Crystal Growth (PCG), an experiment package prowided by the Center fov
Macromalecular Crystallography, a NASA CCDS located at the University of
Alabama-Birmingham, AL (STS-37, 43, and 48)

©  BioSarve ITA Materials Dispersion Apparatus (BIMDA}, a payload jointly developed by the
University of Colorado-Boulder's BioServe Space T gres CCOS and | K
Technology Associates, inc., Exton, PA (STS-37 and 43).

& Consoftum for Maleriais Development in Space Complex Aulonomous Payload {CONCAP)
a Getaway Special experiment payload of mixed materials science, sponsored by the UAH
CMDS (ST5-40).

® nvestgations into Polymer Membrane Processing (IPMP). fiown for the Battelle Advanced
Matenals CCDS. Columbus. Ohio (STS-43 and 48}

«  Electronic St Photography Test, an experiment based on a Technical Exchange Agreement
batween NASA and Autometric, Inc., Alexandnia, VA, 10 assess the utiilty of the Johnson
Space Center-developed Electronic Still Camara for potential commercial appiications.

Technology Utiization

In an ehort to upgrade and revitalize the agency's technology transfer network, NASA conducied
an open compettion to establish six new Hegional Tachnology Transter Centers (RTTC). ttis

pated that the ing to a regronal approach will align the certers claser 10 tha needs of
particular indusizies, local business, and entreprenews.

The second natonal gy transfer and TECHNOLOGY 2001,
feawred 225 exhioits from all nine NASA field centers, ather government agencies, universities,
govemnment research centers, and a diverse aray of high-tech companies.

Smali Business Innovation Research

Thirty-nine research proposals were selected for negotiation ol Phasa i contract awards in
NASA's SBIR program. The selection of 301 research proposals for nagotiation of Phase (
contracts in the 1991 SBIR program was announced.

international Relations

NASA signed an agreement with the lialian Space Agency (ASI) under which AS! wil design and
develop two Mini Pressurized Logistics Modules for Space Station Freedom,

The Federal Republic of Germany coniributed one of fow instuments, COMPTEL, and kay
portions of a second instrument, EGRET., for the Complon Gamma Ray Observatory

Under the 1987 cmil space agreement, the U.S. and Soviel Uinion agreed ta exchange fights by an
astronaut and a cesmonaut on MIR and the Space Shuttle, increase cooperabion in monitoring the
global environment from space, and initiate annual space consultations. The agteement was
announced at the Bush-Gorbachey Moscow Summd, Juty 30-31
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The Year in Review

A |

The U S. Total Ozone Mapping Spectrometer was launched on the Soviet Meteor-3 spacecraft, the
first fight of an active U5 scientific imstrument on a Soviet satelite.

NASA, NOAA, and the Canadian Space Agerxy agreed on cooperation in a 5-year RADARSAT
Earth observation salelite mission.

MNASA's Soft X-ray Telescope, one of four instruments on the Japanese Solar-A spacecraft, was
launched from Japan's Kagoshima Space Center.

U.S. and Spanish officials extended their agreement on use of Spanish unways as emergency
Space Shuttle landing sites. NASA and the Spanish Space Agency signed an umbrefia agreement
on cooperation in space science and technology

Vice President Dan Ouayle and Argentine President Carlos Menem signed an agreement for
cooperation in the civil uses of space, with special emphasis on Earth and space science.

Space Communications

The fifth Tracking and Data Ralay Satelite (TDRS-5) was launched in August aboard STS-43,
joining three other TORSs in the orbital TDRS-5 was positi at 174 degrees
waest longitude, replacing TDRS-3 which was moved to 62 degrees west longitude, becoming an
on-orhit emergency backup.

The on-orbit TORSS constellation, finked 1o the ground by the White Sands Ground Terminal, NM,
Pprovided conbinous communications coverage to network customers for over 85 percent of each
orbit.

“To meet the evolving needs for sateliite traciing and communications through the first decade of
the 215t century, a second generation TDRSS program was initiated and preliminary design
studies are under review.

Education

President Bush joined NASA Adminstrator Truly for a back-to-school special, "Launching the
School Year with President Bush,” which was broadcast kve on NASA Select TV. President Bush
spoke with students and teachers aboul America 2000 and the national education goals.

Expanding NASA's Nationat Space Grant College and FeSlowship Program, 26 Space Grant State
Consortia were seleched for Program Granis or Capabiility Enhancemant Grants under Phase Il of
the program. bringing the tatal number of states participating to 45 plus the District of Columbia,

NASA's Ames Research Center, Mountain View, CA, converted a portion of a supersonic wind
tunnel into a unique aarospace education facility designed 10 capture young people’s interest in
math, science, and technology. The Ames "Aerospace Encounter” features numerous activity
stations that explain a variety of aerospace concepts

N . NASA, and the Memerial Foundation launched a new educational
television serwes calted “Launch Box - Your TV Connection 1o Outer Space * The 14 hail-hour
programs ate created by teachers for use and are b free on
Nckelodeon

USA Today. in cooperation with NASA and the National Assaciation of Elementary School

Principals, launched “Visions of Exploration.” This multi-media educational program is designed iy

bring the spirit of into the y and micidie school

students lo leam about past and present explorers. The Duscovery Channel, a television partner,
D g doc ies refating the Vision's themes,

Satety and Mission Quality

Significant contributions. were made to the successful operation of this year's Space Shuttle and
expendablg launch vehicle missions, SMQ continued its etorts towards controlling major causes
of sources of fataliies, lost time disabilifies, and overall employee compensation costs. These
efforts continue to result in lower incidert rates in NASA activities.
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The Year in Review
Salety 2000, a sirategic long-range safety plan, was impiemanted 10 provide for the future safety FY 1992 NASA Appropriations
needs during NASA mission operations. The primary goal of the plan is to standardize NASA
safely processes to achieve a reduction in mishaps and ensure the safety of personnel and The FY 1992 VA-HUD-indep Agenc e Bill cleared Congress on October 3

systems performing NASA operations.

A new NASA Safety Training Center (NSTC) was established at the Johnson Space Center to
provide high-quality, cost-effective training 10 employees with the goal of retaining a pool of
Quakified safety professionals capable of conducting NASA operations in the safest possivie
manngr

AfmmdNASAmam;xiicywasapwwdeathTmemdawbpedrmwme
use of the metric system

Grumman Technical Services Division, Titusvitle, FL, and Thiokol Space Operations, Brigham City,
UT, were announced as the winners of the 1391 George M. Low Trophy. The frophy recognizes
NASA primg contractors, subcontractors, and suppliers for outstanding achievement in quality and
productivity improvement and TQM.

Over 1,000 i o industry, ic, and P from
over 400 organizations attended the Eighth Annual NASA/Contractors Conference and National
Symposium on Quality and Productivity hetd in Houston. The event, televised ta hundreds of other

icip ducting in Colorado and Maryland, provided a forum
where ideas and gies were di d 10 i TOM, imprave products and services,
develop community parinerships, and improve America's educatonal system.

An Engi g Manag Council was 1o provide befter focus on engineering
standards and practices and syslems engineering. The new organization is chaired by the NASA
Deputy Admink andis of Chiet Engi and Heads of SMQ at each NASA

centar.

and was signed by President Bush on Ociooer 28 NASA's funding was set at $14.353 bikon, 2 3
percent increase over 1991 but §1.8 billion less than the President's request ot $15.754 balion.

The Space Station Freedom program was extensively debaled in both houses of Congress. The
House Appropriations St proposed that all funding for the station be deleted, but ful
funding of $2 029 bilion was restored on the House floor. Full funding for Freedom survived a fiaor
fight in the Senate as well.

Funding for Space Science and Applications increased 10 percent above the FY 1991 level
Funding for the major science projects. inciuding the Earth Observing System, the Mars Obsarver,
the Advanced X-Ray Astrophysics Facility, and the CRAF and Cassini missions was included.
Funding to start development of Likesat, the reusabia biosatelita for which §15 million was
requested in FY 1992, was deleted.

Significant reducbions were made in tha National Aero-Space Plane program, the National Launch
System, and Space Shuttle Operations. Additional funding was provided for the Advanced Solid
Rocket Motor program in an efion 10 preserve its scheduled avadlability for use in Space Station
Freedom assembly.

In a statement following passage of the bifl in Congress, NASA Administrator Richard H. Truly sad
the agency has mixed lesiings about the bill. He said people in NASA were Femendously grateful
10 the many members on both sides of the aisle who worked very hard on NASA's behalf and
particularly pleased with Space Station Freedom funding and the very significant percentage
increase for space science, but were disapponted that, for the first tima in many years, the total
NASA appropriations doas o1 keep up with inflation.
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Summary of Announced Launches

LA |

TOTAL 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
1 (Australie - - - - - - - - - - 1 0 0 0 D 0 0 [
484 |DOD - 5 6 n 19 34 n as as 42 32 26 19 17 17 13 10 8
42 |Esa T
10 [France - - - - - - - - 1 1 2 ] ] 2 1 0 o 0
3 |indis I e P P
2 |isreal - - - - - - - - - - - - - - - - - -
43 |Japan - - = = - - - - = - - - - 1 2 1 [ 1
7 |mDAC - e e e e e e e e e - - .- - - - -
3 |MMarietta - - - - - - - - - - - - - - - - - -
457 |NASA - 2 5 5 10 18 " 22 24 k2l 26 19 21 12 15 18 13 16
1 |Orbital Sciences - - - - - - - - - - - - - - - - - -
29 [PRC T | ] 0o o [
1 {United Kingdom - - - - - - - - - - - - - - 1 0 0 0
2314 {USSR 2 1 3 3 [] 20 17 30 48 44 66 74 70 81 83 74 B6 81
3397 [TOTAL 2 8 " 19 35 72 55 B7 112 118 127 119 10 114 120 106 108 106
NASA LAUNCHES
TOTAL 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1968 1970 1971 1972 1873 1974
262 (NASA - 2 5 5 10 15 8 20 21 26 18 12 13 6 -3 9 9 2
33 |Cooperstive - - - - - 2 0 2 2 0 2 3 2 0 5 1 [} 5
30 |DOD - - - - - - 1 0 [} 1 0 0 ] 0 [} 1 1 o
92 [USA - - - - - 1 1 o 1 4 6 3 4 4 3 3 2 4
39 _[Foreign - - - - - - - - - - 1 2 2 1 4 1 5
456 |TOTAL - 2 5 5 10 18 17 22 24 3t 26 19 b4 12 15 18 13 16
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Summary of Announced Launches

1975 1976 1977

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

[-]

[} 0

TOTAL TOTAL
1 |Ausiralia 1] 0 0 0 [} [} 0 0 0 0 0 0 Q 0 1
484 |DOD 9 " 10 12 7 ] 5 6 7 10 3 1 5 4 10 10 8 484
42 |ESA - - -~ - 1 0 2 [} 2 4 3 2 2 7 7 5 7 42
10 |France 3 0 0 0 [} 0 a [} ] 0 0 0 0 Q 0 ] 1] 10
3 lindla = = = - - 1 1 06 1 0 0 8 0 @ 0 a o 3
2 |isreal - - - - - - - - - - - - - 1 [} 1 0 2
43 |Japan 2 1 2 3 2 2 3 1 3 3 2 2 3 2 2 3 2 43
7 |MDAC - = - - = - . - L Lz I L 2 3 5 1 7
3 (MMarietta T T - 3
457 (NASA 19 15 14 20 9 7 13 12 15 12 14 5 3 8 7 L] 8 457
1 |Orbital Sclences - - - - - - - - - - - - - - - 1 0 1
29 C 3 2 [} 1 o 0 1 1 1 3 1 2 2 4 ] 5 1 29
1 {United Kingdom 0 1] [} 0 0 0 [ 0 0 4 Q L] 0 0 ] 0 0 1
2314 89 9 898 88 97 89 88 10 98 97 97 9N 95 90 74 75 59 2314
3397 |TOTAL 125 128 124 124 106 105 123 121 127 129 120 103 110 116 10t 116 B8 3397
NASA LAUNCHES
TOTAL 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1889 1990 1991 TOTAL
262 |[NASA 10 1 3 ] 3 1 4 4 4 & 9 1 1] 2 6 6 [:] 262
33 |Cooperative 1 2 1 2 0 [} 0 0 1 a Q 0 0 1 0 1 a 33
30 |DOD 1 2 1 1 2 2 2 0 1 1 2 3 1 4 1 1 1 0
92 |USA 4 8 2 4 3 4 7 6 8 4 3 1 1 1 Q 0 1 92
39_|Foreign _ 8 2 7 s 1 0 6 2 1 1 0 _©0 1_o o o o 3
456 |TOTAL 19 15 14 20 9 7 13 12 15 12 14 L] 3 L:] 7 8 7 456
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NASA Launches By Vehicle
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NASA Launches By Vehicle

TOTAL
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Summary of Announced Payloads

I g

TOTAL

1857

1958

1959

1960

1961

&

g

1967 1968 1969

1970 1971 1972 1973 1974
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1131

Argentina
AsiaSat
ASCO
Australia
Brazil
Canada
China
Cooperative *
ICzechoslovakia
ESA

France

Soviet Union
Sweden

United Kingdom
United States *
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Summary of Announced Payloads

Bl

TOTAL 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 19861987 1988 1989 1990 1991 TOTAL
1 |Argentina - - - - - - - - - - - - - - - 1 Q ]
1 )AsieSat - - - - - - - - - - - - - - - 1 0 1
2 |ASCOo - - - - - - - - - - 2 0 0 1] [} 1] [} 2
5 |Australia o 0 0 0 0 o 0 1] 0 o 2 0 1 1] a [} Q 5
3 |Brazil - - - - - - - - - - 1 1 1] 0 1] 1 [} 3
11 |Canada 1 1] 0 1 0 0 [ 2 1 1 1 4] 4] ] [} 0 2 1
30 [China 3 2 1] 1 0 o 3 1 1 3 1 3 1 3 ] 5 1 30
49 |Cooperative 2 2 2 2 0 0 1 [} 2 ] 0 0 ] 1 0 3 5 49
2 [Czechoslovakia - - - 1 0 1] 0 0 Q 0 (1] ] 0 [+] 1 ] L] 2
30 |ESA 1 0 2 2 1 0 4 0 2 2 1 o 1 2 2 1 4 30
27 |France 5 1] 1 Q 0 0 0 L] ] 1 1 1 [+] 1 1 2 6 27
11 |Germany 0 [ a 0 0 0 1] 0 2 1 L] 1] 1 1 2 1 1 1"
13 [india 1 0 0 0 1 1 3 1 2 1] 1] 0 o 2 [+] 1 1 13
6 |Indonesia - 1 1 0 Q 0 Q 0 1 1 [+] 4] k] 0 0 1 0 6
1 {InMarSat - - - - - - - - - - - - - - - 1 0 1
2 [isreal - - - - - - - - - - - - - 1 0 1 0 2
2 |haty - - 1 ] 0 0 0 [+ 1] 0 aQ 0 0 [ [} 0 1 2
53 |Japan 2 1 q 4 2 2 3 1 3 3 2 3 3 2 4 7 2 53
2 |Mexico - - - - - - - - - - 2 1] 1] 0 0 0 0 2
7 |NATO 0 1 1 1 1] 0 [} 1 1] 0 0 4] 0 [} o 4] 1 7
1 |Pakistan - - - - - - - - - - - - - - - 1 [} 1
1 PanAmSat - - - - - - - - - - - - - 1 0 [ 0 1
2761 |Soviet Union 109 121 104 119 101 110 123 119 115 15 118 114 116 107 95 96 107 2761
2 |Sweden - - - - - - - - - - - 1 [ [o] 1 [} 1] 2
18 United Kingdom 0 0 0 0 1 0 1 0 0 2 [} 0 0 0 1 5 2 18
1131 |United States 26 27 17 29 17 13 19 17 22 32 33 9 9 15 22 H 30 1a
4172 |TOTAL 150 155 133 160 123 126 157 142 151 161 164 132 133 136 129 159 157 4172
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Shuttle Approach and Landing Tests

A |

Flight Flight Date | Weight (kg) Description of Flight

Captive Inert | Feb 18,1977 | 647170 Unmanned inert Orbiter (Enterprise) mated o Shuttle Carrier Aircratt (SCA) 1o evaluate low speed performance and handhing qualines of Orrter/SCA

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

Captive Fab 22,1977 | 84,7170 Unmanned inert Orber (Enterprise) mated to SCA to demonstrate Mutter free envelope. SCA Crew: Fitzhugh L. Fulton, Jr,, Thomas C. McMurtry,

Flight 2 Vic Horton, and Skup Guidry. Flight Time; 3 hours 15 minutes.

Captveinet | Feb25 1977 | 647170 Unmanned inent Orbiter (Enterpnse) mated 1o SCA to complete flutter and stability testing. SCA Crew: Fitzhugh L Fulton, Jr., Thomas C. McMurtry,

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

Captive inert Feb 28,1977 | 647170 Unmarned inert Orbiter (Enterprise) mated to SCA to evaiuate configuranon vanables. SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C. McMuntry, Vic

Flight 4 Honton, and Sk Guidry. Fiight Time: 2 hours 11 minutes.

Captive inent Mar2, 1977 | 651420 Unmanned inert Orbiter (Enterprise} mated to SCA to evahuate and p SCA Crew: Fitzhugh L. Fuhton, .. A_J. Roy,

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

Captive Active | Jun 1B, 1977 | 68,462.) First manned captive actwe flight with Fred W. Haise, . and C. Gordon Fullerton, Jr. Manned active Orbiter (Emterpnse) mated to SCA for initial

Flight 1A performance checks of Orbiter Flight Contro! System. SCA Crew. Fitzhugh L. Fulton, Jr.. Thomas C. McMurtry, Vic Horton, and Skip Guidry. Flight
Tima: 56 minutes.

Captive Actve | Jun28,1977 | 684623 Manned captive active flight with Joe H, Engle and Fuchard H. Truly. Mannec active Orbiter (Enterprise) mated to SCA 1o verity conditions in preparation)

Flight 1 for free fiight SCA Crew: Fitzhugh L. Fuhon, Jr. and Thomas C. McMurtry. Flight Time: 1 hour 3 minutes.

Captive Active | Jul 26, 1977 | 684823 Manned caglive active fight with Fred W_ Haise, Jr.and C. Gordon Fullerton, Jr. Manned active Orbiter {Enterpnse) mated to SCA to verifty conditions in

Flight 3 preparabon o free fiight. SCA Crew: Fizhugh L. Fulton, Jr_and Thomas C. McMurtry. Fhight Time: 59 minutes.

Free Flightt | Aug 12,1977 ! 68,0396 First manned free flight with Fred W. Haise. Jr. and C. Gordon Fullerton, Jr. Manned Orbiter {Enterpnse) with tailcone on, released from SCA to verify
handiing qualities of Orbiter. SCA Crew. Fitzhugh L Fullon, Jr. and Thomas C. McMurtry. Flight Time: 53 minutes §1 seconds.

Free FightZ | Sep13,1977| 68,0336 Manned free flight with Joe H. Engle and Richard H. Truly. Manned Ortxter (Enterprise) released from SCA 1o venty characteristics of Orbiter. SCA
Crew: Fitzhugh L. Fulton, Jr_and Thomas C. McMurtry. Flight Time: 54 minutes 55 seconds

Free Flight3 | Sep23,1977| 684024 Manned tree flight with Fred W. Haise, v, and C. Gordon Fullerton, Jr. Mannied Orbiter (Entarprise) released from SCA to evaluate Orbiter handiing
charactenstics. SCA Crew: Fitzhugh L. Fulton, Jr. and Thomas C. McMurtry. Flight Time: 51 minutes 12 seconds.

Free Flight4 Oct12,1977 | 688175 Manned free flight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) with tailcone ot and three simulated engine bells instalied,
released from SCA 10 evaluate Orbiter handling charactensties. SCA Crew: Fitzhugh L. Fulton, Jr. and Thomas C. McMurtry. Flight Time: 1 hour 7
minytes 48 seconds,

Frea Flight 5 | Oct 26,1977 68,8252 Manned free fight with Fred W. Haise, Jr. and C. Gordon Fuliertor, Jr. Manned Orbiter (Enterprise) with tailcone off, released from SCA 1o evaluate
pertormance of landing gear on paved runway. SCA Crew: Fitzhugh L. Futton, Jr. and Thomas C. McMurlry. Flight Time: $4 minutes 42 seconds.
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Soviet Spacecraft Designations

el t

ALMAZ: Siudy geology, cartography, oceanography, ecology, and agnculiure,
BURAN (Snaw.slorm): Reusable orbital space shuttle.

COSMOS: Designation given to many different activities in space.

EKRAN (Screen): Geosynchronous comsat for TV servicaes.

ELEKTRON: Dual satellites to study the radiation belts,

FOTON: Scientific satellite 10 continue space maiernials studies.

GAMMA. Radiation detection satellite.

GORIZONT (Horizon): Geosynchronous comsat for international relay.
GRANAT: Astraphysical orbital observatory.

INFORMATOR: Collect and transmit information for the Minisiry of Geology.
INTERCOSMOS: Internationai scientific satellite.

ISKRA: Amateur radio sateliite.

KRISTALL: Module carying technical and biomedical instruments to MIR,
KVANT: MIR spaca station aslrophysics module.

LUNA: Lunar explaration spacecratt.

MARS: Spacecraft to explore the planet Mars.

METEOR: Polar orbiting meteorologicat sateliite.

MIR (Peace). Advanced manned scientific space station in Earth orbit.
MOLNIYA (Lightning): Part of the domestic communications satellite system

NADEZHDA: Navigation satelite,

OKEAN: Oceanographic satelfila 1o monitor ice conditions.

PHOBOS: international project 1o study Mars and its moon Phobas.
POLYOT: Maneuverabie satellita capable of changing orbits.

PROGNOZ (Forecast): Sciantific interplanetary sateliite.

PROGRESS: Unmanned carga flight 10 resupply manned space stations.
PROTON: Scientific sateliite to investigate the nature of Cosmic Rays.
RADIO: Small radio relay satelite for use by amateurs.

RADUGA (Rai : Geosynch comsat for telaphone, telegraph, and
domestic TV,

RESURS: Eanh resources sataliite.

SALYUT: Manned scientific space stalion in Earth orbit.

SOYUZ (Union): Manned spacecraft for fiight in Earth orbit,

SPUTNIK: Early serias of satallitas ta davelop manned spacetlight,

VEGA: Two spacecraft international project to study Vanus and Halley'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 arbil,

ZOND: Automatic sp devi tests. Zond S was the first
spacecraft to make a circumiunar flight and return safely to Earth,
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Unofficial Tabulation of USSR Payloads
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NASA Astronauts
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TOTAL TOTAL
NAME SERVICE  MISSION  POSITION FLIGHT TIME  EVA FUGHT TINE NAME SERVICE MISSION POSITION FUGHT TIME  EVA FLIGHT TIME
(HR-MIN:SEC) (HR:MWN)  (HA:MIN:SEC) (MR:MINSEC) (HRIMIN) (HR:MINSEC)
Acton, Loren W., PhD Civ STS-5F 3 190:45:26 190:45:26 Bobko, Karal J., Col USAF STS6 Pt 202342 3860343
Adamson, James C. Lol USA 51528 MS 1210009 34:22:35 ST$510 Cor 1675523
51543 NS 232226 STSS51 Cor 974438
Akrs, Thomas D, May USAF STS41 M5 981100 98:11:00 Boiden, Charles F, Col USNC STS61C  Ph 1480351 2671956
Ndrin, Edwin E,, Jr,, Col. USAFRet Cemni12  PH 658:34:33 05:37 289:53.06 $7531 4] 121:16:05
Apoko 11 LMP 1951836 0205 Borman, Frank, Col. USAFRet Gemn7  Cav 303531 413613
MNlen, Josaph P, PhD Giv STS5 M5 1221426 N30 Apalio 8 Car UT00:42
STS51A MS 191:4456 iral) Brand, Vance D. Ciwv Apoo Soyuz  CMP area TEISAMN4
A-Saud, Saiman Civ ST5-61G PS 169:39:52 168:38:52 8155 Car 1221426
Andors, Wikam ALB.Gen.  USAF  Apio8  LMP 1470042 2060001 STS418  Cor 191:15:55
AR, Jarome PhO Civ $1837 MS 143:33:40 10:48 143:33:40, STS.35 Car 2150600
Amstrong, Ned Civ Gernini B Car 104126 Brandonstein, Daniel C., Capt SN 5758 o] 145:08:43 575:48:12
Apolio 11 Co 195:18:35 232" STS51G Car 1693852
Bagian, James P. MD Cw 57528 MS nessse 3375406 871892 T 120:06:49
STS40 NS 20B:15:14 Bridges, Roy D, Cat USAF  STSSIF Px 19045:26 130:45:26
Baker, Eden S, MD Civ 57534 M5 118:39:24 11939:24 Brown, Mask F . 11. Cob USAF 8TS-28 MS 1210009 G286
Bakar, Michael A. Capt USN S§T543 2] 2132226 2132226 $15-48 L'5] 1282817
Barke, John-DamvdF  PRD  Civ STS51F PS 190:45:26 190:45:26 Buchii, James F., Col USMC ST5.51C MS BN 490:26:23
Baudry, Panck, Lt Col. FAF §TS-51G PS 163:38:52 1693852 - STIS61A MS 168:44:51
Bean, Alan F, Capt USNRel  Apollo 12 Lwe 2443625 0745° 16714528 ST5-29 MS 119:38:52
Shylab 3 Car 4210904 45 ST548 L5 128:28:17
Blaha, kinE., Col USAF  STS Pw 1193852 4530807 | Cabana,RcbertD.11.Col  USNC  STSt 2] 56:1100 56:11:00
S15-33 Px 120:06:49 Gameron, Kenneth D. Col.  UISMC §18-37 ] 143:33:40 14330:40
ST543 Car 232226 Carperter, M. Scott, Car. USNRet  Awora7 Cor 45605 456105
Blulord, Guion ., Cal USAF 5758 M3 145.08:42 S1315:50 Can, Gerald P, Cot USMC Ret Skylab 4 Car 71532 1548 mrsae
STS-61A NS 168:44;51 Carter, Manley, Car. USN 57533 NS 12006:49 120:06:49
STS39 M5 199.26:16 Casper, Jon H., Col USAF  §TS36 Pit 1061823 106:18:23
“Lonar Surtace EVA ** Subortatal Fight
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NASA Astronauts
oL ! TOTAL

NANE SERVICE MISSION POSITION FLIGHT TIME  EVA FLIGHT TIME | NAME SERVICE MMSSION  POSITION FLIGHTTIME  EVA FLIGHT TIME
HRMINSEC) (FECMN)  (HAWBNSEC) | HR:MINSEC) (AN (HA-MNSEC]
Cenker, Robert J. Civ S1561C PS 146:03:51 1460151 |  Crppen, Robert L, Capt USN §TS4 P 542032 5654811

Cernan, Eugene A., Capt. USNRet GemrQA £t 722100 0208 5861602 §T8.7 Car 146:22:58

Apollo 10 Lmp 192033 STS41C Cor 167:4007

Apolio 17 Car 01:51:58 204" §TS41G Cor 187:23:3
Chang-Daz, Frankin R,, PO, Civ STS61C MS 146:03:51 265:43:15 | Cutberison, Frank L. 57538 Pt 117:5500 117:55:00
S§TS-34 MS 119:39:28 1 Gunningham, Walter G Apolka 7 LA 2600903 2600903
Claave, Mary L, PND Cav 5TS618 MS 165:04:49 262:0220 Duke, Chanes M_, B. Gen. USAF Apollo 16 MR 255106 A4 2655105
81530 M5 96:56:25 Dunbar, Bonree J., PhD Cw 51614 MS 168:44:51 4294528

Coats, Michael L., Capt. USN 575410 PR 144:56.04 463:51:112 S18-32 MS 261.00.37
§715-29 Car 119:38:52 Durrance, Samuel T. 871835 Ps 21506:00 250600
§1539 Car 199:26016 Eisele. Donn F, Col. USAF Rel  Apollo 7 o 260:09:03 260090
Callins, Michael, M. Gen USAF Gemew 10 Pt 70:4629 01:30 266:11:04 England, Anthony W.. PO Civ STS-SIF MS 190:45:26 190:45:26
Apolio 11 [+ 4 1951835 Engle. Joe H., Gol usar sTS2 Car 5401313 20430155

Corvad, Charles (Pete), Capl  USNRel  Gemmi 5 P 190:55:14 1179:28:36 STS-S11 Car 170:17:42
Gemni 11 Cor 741708 Evans, Ronald R., Capt USNRat  Apoka 17 CMP 01:51:9 0t06 301:51:58
Apollo 12 Car 2443626 0745 Fatan, John M. Col. USAF §T87 MS 146:23:58 316:02:5

Shylab 2 Car 672:49:49 05:51 STS-51G MS 18938:52
Cooper, L Gordon, . Col ~ USAFRet Fath 7 Pr 341949 26:1803 | Fisher, Amal. MD Cwv STS-51A MS 191:44:56 191:44:56
Germni 5 Car 190:55:14 | Fisher, Wiliam F ., MD Civ 8§TS41) MS 170:17:42 1151 170:17:42
Covey, Richad 0., Col USAF §T851 Pt 170:17:42 4851253 Fullerion, C. Gordon, Col. USAF 8183 2} 15204:45 382:50:11

81826 Pt 9700:t1 STS-51F Cor 1904526
§71S38 Cor 1175500 Furrer, Rewnhard, PhD Civ STS61A PS 186:44:51 186:44:51
Creighion, John Q. Capl USN §TS51G6 P 163:38:52 4042532 Galtney, F. Drew Or. Cv 87540 Ps 2181514 281514
§T53% Car 106:18:23 Gardner, Dade A., UsN §TS8 §S 145:08:43 336:5339

§7548 Car 1282817 STS51A s 191:44:56 1214

Gardner, Guy S, Lt Cob USAF sTs2? &l 1050537 3201137

57535 PR 250600

-Lynar Surtace EVA "* Subortlal Fhght
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NASA Astronauts

TOTAL TOTAL
NANE SERWICE _ MISSION _ POSITION FLIGHY TINE EVA FLIGHT TIME NAME SERVICE MISSION  POSITION FLIGHT TINE EVA  FLIGHT TIME
(HAMINSEC)  [HH:MIN)  (HRMINSEC) (HRIMIN:SEC)  {HRMIN) (HR:MINSEC)
Gam, £ J. “Jake" Cw S¥5:510 PS 1675523 167:55:23 Hartstiedd, Henry W USAF Ret  §754 ] 1609 40 4825035
Gamean, Marc, PhD Cv 515416 Ps 1972033 1972333 818410 Car 1445604
Garrion, Owen K. PhD Cw Skylab 3 Pt 14270904 134 1674 56:28 518614 Car 168:44:51
5189 MS 74724 Hauck, Fredenck H., Capt ~ USN §T5-7 Pit 145259 4350506
Gemar, Chartes O. $TS-38 MS 175500 W27 SYS-51A Cor 191:44:56
51548 NS 129:2817 $75-26 Cor 87001
Gibson, Edward G, PhD Cov Skylab 4 [ 2174532 1520 2171532 Hawley, Steven A, PhD Cwv §TS-1D M5 144:56:04 412:1600
Gibson, Roben L., Car. USN §T5418 m 1911555 22523 STS61C M5 146:03:51
STS&1C Cor 14610351 BTS2 MS 121605
sTS:27 Cor 1050537 Herize, Kart G., PO Civ $18.51F MS 190:45:26 190:45:26
Glenn, John H., )., Col USMC Ret Frendship 7 Car 45523 45623 Hennen, Thomas J. Usa 5T5-44 PS 170:52.06 170:52.36
Godwin, Linda M. PhD Civ 51837 MS 143:33:40 1433340 Herricks, Terence T.Cal USAF ST15-44 3] 170:5236 10526
Gordon, Richard F., v, Capt USNRet  Gemini1t  Ph 71708 0157 3155030 Hogb, Richard J Civ $75-39 M5 199:26:16 199:26:16
Apollo 12 CNP M4:36:25 Himers, Dawd C., 11, Cot. USMC §T8-51) NS 97:4438 301:03:11
Grabe, Ronald J., Col USAF S$T5-51 Pt 57:44:38 1MA209 51828 MS 970011
§TS-30 Pt 96:56:25 5TS-% MS 06:18:23
Gregory. Fredench D, Col USAF $15-518 Pt 1680816 4590611 Hottman, Jeltery A, PhD Ciy STS-51D WS 167:56:2 D310 b afes]
87533 Cor 120:0649 §1535 S 21506:00
51544 Cor 170:52:36 Hughes-Futiord, Millie Or. Cv STS40 PS 281504 218:15:14
Griggs. 5. David Civ 818510 M3 1675523 310 1675523 tewn, James 8, Col USAF Ret  Apolo 15 Lvp 25163 835" 2951153
Grissom, Virgd |, L. Cal, USAF “Liberty Bek Pt 1547 508:37 ans, Marsha S. Cw ST8-32 MS 261:00:37 2610037
Gemeid  Cor 4500 Janvs, Gregory B Civ sTS$sIL P WA NA
Gutierrez, Sadney M, L1, Col.  USAF STS40 L] 2A1B:1504 22181514 Jerrwgan, Tamara E. PhD Civ 87540 MS 2181514 2181504
Haise, Fred W. Civ Apolo 13 LMP U254 1425441 Kerwn, Joseph P, Capl USNRet  Sigylab 2 P 6724949 0330 6124949
Hammond, L. Baine, . Cal  USAF 57529 P 19926:16 1992616 Lee. Mark C_ May USAF B15-30 NS B6:5625 965625
Harbaugh, Gregory J. Civ 51539 NS 19926:16 199:26:16 Leetsma, Dawd C,, Car USN 575416 MS 197:2323 03.29 382342
Han, Terry J Civ STS41C M5 167:40:07 167:40:07 51828 MS 1210009 1210008
"Lunar Surtace EVA =* Suborbilal Flight
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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:MNSEC)  (HRMIN) (HRMNSEC) (HAMNSSEC) (HAMIN)  (HR-MANSEC)
i
Lenow, Wilkam B., PhD Civ 1S5 MS 12214:26 12214:26 1 McNaiv, Ronald E., PhD Civ 815418 MS 191555 1911555
Licwenberg, Bryon K., PhO  Civ STS9 PS 2474724 2474724 STS51L MS NA
Lind, Don Leska, Phi Civ 875518 MS 168:08:46 168:08:46 Meade, Carl ¢ S75-38 MS N7:5500 1175500
Lounge, John M. Civ STS511 us 17017:42 4822353 Meinick, Bruce E., Cdv USCG STS4t MS 981100 98:11.00
STS-26 MS 97:00:11 Mertold, LN, PhD Civ 5759 PS AT HUTATM
Loutma, Jack & . Cal usmc Skytab 3 Pt 1427 0904 10:59 16191349 Messerschmid, Emast, PR Civ STS61A PS 1684451 168:44.51
§7S-3 Cor 1920445 Machell, Edger 0., Capt USNRel  Apolio 14 LM 260157 0923 218057
Lovel, James A, J., Capt USNRel  Gemini? I3 13035 T15.05:25 Mulane, Richand M., Col USAF 575410 MS 1445604 356:20.04
Gerwni 12 Car U s1s.z7 NS 105:05:37
Agolio 8 [o" 147:00:42 STS.36 MS 106:18:23
Apollo 13 Cav 14254:41 S§T835 M5 21506:00
Low, G. Dawd Civ S1S- 12 us 2610037 474203 Musgrave, F. Siory, MO, PRO Civ 5156 MS 1202942 0354 602:08:33
STS41 MS 232226 STS-51F MS 190:45:26
tweid, Shannon W., PhD Civ STS-51G MS 163:38:52 S0Z40:42 §75-33 MS 120.06:43
5TS-34 MS 19:39:24 STS44 us 170:5236
1543 MS 2% Naged, Sieven A, Col. USAF STS-51G MS 169:38:52 481:57.23
Matwngly, Thomas i, Capt ~ USN Apollo 16 (v 2655105 oM 5083408 STS-61A Pit 16844:51
5154 Car 169:09:40 STS-37 Cor 143:33:40
. STS-51C Car nna Neison, Bill Civ $TS-61C PS 146:03:51 146:03:51
McAuitie, 5. Christa Civ STS-51L PS NA NA Nelson, Gearga 0., Ph) Ciwv STS41C ™S 1674007 1006 4104409
McBnde, Jon A, Cdr USN STS41G Pt 1972333 197:2.33 STSHI1C MS 146:03:51
'mﬂ&ss. Beuce, Capt. USN 575418 M3 12111605 "3 1211605 51826 NS 97.00:11
McCuley, Michael, Cdr USN 875834 M 193924 19.39:24 Nen Vela, Rodolpho, PhD Civ 575618 Ps 165:04:49 165.04.49
McDeatt, James A, B. Gen  USAFRel Geminid Cor 97:56:1 2\_5705 Ockals, Wubbo J., PhD Civ STS61A S 168:44:51 168:44.51
Apoilo 9 Car 2410054 OConnor, Bryan O, Col USMC 515618 P 16504:49 3832003
McMoragle, Donald R, L1.Col. USAF S15-39 MS 193:26:16 199:26:16 STS40 Cor Ha1518
“Lurar Surtace EVA -t &_b_ﬂrmal Fight
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NASA Astronauts

2

TOTAL TOTAL
NANE SERVICE MESSION POSITION FUGHT TIME  EVA FLIGHT TME NANE SERVICE  MISSION  POSITION FUIGHT TIME  EVA FUGHT TIME
HRNSEC) (HRMIN)  (RRCMENSEC) THR:MINSEC) (HRMIN) (HR-MINSEC)
Onizuka, EMison 5., UL Col  LUSAF BT8.51C NS nBRB A Scweickart, Russel Civ Apolio 9 WP 2410054 0o? 410054
STS-51L MS NA Scobee, Franois R. (Dick) USAFRet  STS41C ] 167:4007 1674007
Overmyer, Roben F., Col USMC 5T56 Pr 122146 202312 51551 Car WA
515618 Cor 168:08:46 Scott. Dawd R., Cal USAF Ret  Gemin 8 P 10:41:26 S4E54:13
Paiies, Wiliam A, Maj USAF S18:51 Ps 9744:38 97:4438 Apoo9 cwp 241.00:54 [aR1]
Parise, Ronaid A. STS35 P 50600 2150600 Apola 15 Cor 20518 1908°
Parker. Robert A PhD Civ §789 MS MTATH #62:53.24 Scully-Powes, Paul D, Cw ST5-41G PS 197:233 197228
§TS35 MS 2150600 Saddon, M. Rhea, MO Cw 8T8-51D [ 167.55:20 3961037
Payton, Gary E., My USAF STEA51C Ps 73333 Rkl STS-40 NS 18154
Peterson, Donald H. USAF Ret  ST56 NS 102382 0354 1202342 Shaw, Brewsier H, Col LSAF §154 Pt ATAT24 5ms222
Pogue, Wikam R, Cal. USAF Ret  Skylab 4 2] 20171532 13 171532 S1S618 Cor 1504:49
Reightior, Kenneh S, Cor  USN ST548 P 1282817 128:28:17 STS28 Cr 120009
Resnik, Judih A, PhD Ciw §TS41D NS 445604 45604 Shegard, Alan B, . R Adm. USNRet “Freecom 7 Pt 1522 FilAbRt ]
STS5IL NS NA Apoio 14 Gor 2A60157  0823°
Richands, Richard N., Cdr USN $15-28 ] 1210009 2191109 Shepherd, Wikiam M, Capt  USN sTS-27 ws 105:05:37 2031637
STS41 Cor 98:11:00 51541 Ms 96:11:00
Ride. Saly K., PhD [ $18-7 MS WE28 3414732 Stwwer, Loren J,, Col USAF STS-51C Pr BB 19449:28
515416 MS 157203 §18:31 Cor 1211605
PRoosa, Swan A., Cob USAF Ret  Apollo 14 CMP 61057 DEN057 Siayton, Donald K., Maj USAF Ret  Apollo Soyuz  CMP 7282 2T282
Ross, Jerry L. Lt. Cof USAF 575618 NS 165:04:49 rei] 412:44.06 Smith, Michael J., Cov USN STS-51L P NA NA
sT527 NS 1050537 Spring. Sherwood .. L1, Col - USA 515618 MS 165:04:49 1220 165:04:4%
$T5.37 Ms WIZIA0 1049 Springer, Rober1 ., Cdl usMC  STsa s 193852 273352
Runco, Mario . 11.Cor USN §TS44 MS 1705226 1705236 $T15-38 MS MTEE00
Schima, Weler M Jr Capt  USNRet  Sigma 7 P 93 29611338 Staford, Thomas £, 1. Gen  USAFRet GeminibA Py 55124 B07:44:10
GemniéA  Cor X524 Gemimi9A  Cor Te2U00
Ao 7 Car 2600903 Apalio 10 Cor 19203:23
Schmit. Hamson 4. PRD G Apolio17 LMP 015159 22047 05159 Apolio oz Cor 27282
“Lunar Surtace EVA * “Subortatal Flight
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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
(HAMNSEC) (HA:MN)  (HA-MINSEC) {HAMINSEC) (HAJMN)  (WR:MINSEC)
Siewart, Robert L, Cot USA STS418 MS 191:15:55 "3? 90023 Wetherbes, James, Car USN §15-32 P 261.00:37 26100:37
STS-51J MS 974228 Wiste, Edward H.. L1 Col USAF Gemwnu 4 Pt 97.56:11 00:23 97:56:11
Sullivan, Katwyn D, PhO Cw STS416 MS 197.23:03 [} 383938 Wiiams, Donald €., Capt USN. 878510 Pt 167:55:23 73447
§TS:31 MS 1211605 STS-34 Cdr 1193924
Swigent, John L, &, Civ Apolia 13 cHP 1425441 1425441 Worden, Aired M., Cal USAF Rat  Apollo 15 o) 295:11:53 0039 2511:53
Thagard, Norman € , MO Civ SIS-7 M5 146:23:59 AN016 Young, John W, Capi USNRet  Gemini 3 P 4:53:00 815:41:33
ST15-518 MS 16808:46 Gemni 10 Cor 70:46:33
51530 Ms 96:56:25 Apolio 10 [ 192:03:29
Thomton, Kathryn Civ §7S-13 MS 120:06:49 1200649 Apolia 16 Car 255105 2014 ¢
Thormion, Wikiam E., MO Cw s$754 MS 145.08:43 N30 §TS41 Coe 542002
§15-518 MS 168.08:46 STS9 Car UTATM
Thuat, Prerre J ., Lt Cor usg §715-3% MS 106:18:23 1061823
Truly, Richard H,, Capt USN 8152 Pt 41313 193:21:5%
§TS48 Cor 14508:43
van den Berg, Lodews PhD  Civ §75-518 PS 168.08:46 168.08:46
van Hotten_James 0, PhD  Civ STS41C MS 167:40:07 1006 ITTSTAY
818511 MS 170:1742 151
Veach, Chartes Lacy USAF 575-39 MS 1992616 199:26:16
Voss, James S, L1.Cal. USA STS44 MS 170:52.36 170:5236
Wakker, Chartes D. G §TS410 PS 144:56.04 AT756116
STS-510 PS 167:55:23
STS618 PS 165:04:49
Wakker, Dawd M., Capt USN STSS1A P 191:44:56 834227
$15-30 Cor 96:56.25
Wang, Taylr G, PO Cw STS-518 Ps 168:08:46 168:08:46
Waiz, Pad J,, Capt USNRat  Skytab 2 Ph 6724949 [IES] 93131
STS6 Car 1202342
‘Lunar Surtace EVA ~ Suborbral Fhght
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Summary of United States Manned Space Flight

| §

MSSION MISSION
MISSION CREW MEMBERS DURATION CREW HOURS MISSION CREW MEMBERS DURATION CREW HOURS
E 1] ELLE R
MERCURY REDSTONE |Suborttal) APOLLO SATURN |
Freedom 7 Shapard 152 152200 Apolc 7 Schirra, Eisele, Cunningham 2600903 780:27:09
Liberty Bl 7 Grissom 1537 153700
Tosal Fights - 2 058 APOLLO SATURN ¥
MERCURY ATLAS (Ortwial) Apoiio 8 Borman, Lovel, Anders 147.00:42 4410206
Apoo McDiit, Scotl, Schweichart 241:00:54 TR0
Friendship 7 [+ ] 45523 45523 Apalo 10 Stafiord, Young, Cernan 1920323 526:10:09
Auroa 7 Carpanier 4:5605 45605 Apolio 11 Amnstrong, Colns, Alrin 1961835 BBS5545
Sigma 7 Schvma 91311 2951338 Apatio 12 Conrad, Gordon, Bean 2043625 7234915
Fah? Cocper U:19:49 25183 Apciio 13 Lovel, Swigert, Haise 14254401 42844103
Tom! Fights - 4 > 2428 Apcllo 14 Shepard, Aoosa, Mitchell 260157 GABDS51
Apolio 15 Scolt, Worden, kwin 295:11:53 85359
TOTAL MERCURY RLIGHTS - B 535527 53:5627 Apallo 16 Young, Mattingly. Duke 255105 13315
Apolo 17 Ceman, Evans, Schmin 5159 053557
GEMINI TITAN Total Fights - 0 15 TE06 0751
Goenini 3 Grissom, Young 45300 S4800 TOTAL APOLLO - 11 25020037 75060151
Gamini 4 McDivitt, Whis grset 195:52.22
Gernini 5 Cooper, Conrad 190:55:14 W150.28 SKYLAB SATURN B
Gemini 6A Schwra, Staord 255124 51:4248 s 82827
Gemini 7 Borman, Lovel 202531 B6Y: 1102 Skylab 2 Corvad, Kerwin, Wei 43
Gemini B Amsirong. Scott 104126 nzzse Siyab 3 Bean, Gamatt, Lousma 142709:04 A 2712
Gomini 9 Stadord, Ceman AN WUAAZD0 Skylab 4 Car. E. Gibson, Pogue 20171532 6051:46:06
Gemini 10 Young, Collng VAR 14130:18
Gemini 11 Carvad, Gordon 7HAT08 23416 TOTAL SKYLAB FLIGHTS - 3 AMN7US 122514315
Gemini 12 Lovell, Aldrin 9343 18909:02
APOLLO SATURN B
TOTAL GEMNIFLIGHTS - 10 969:52:04 19394408
ASTP Stafford, Brand, Slayton 272828 6522509
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Summary of United States Manned Space Flight

Y XYY Y YY)

MESSION
MSSION CREW MEMBERS DURATION CREW HOURS MISSION CREW MEMBERS DURATION CREW HOURS
THR-MIN3EC) ﬁuu%!t) {HR:MN: MINSEC)
STS-1 - Coumba Young, Crippen 542032 108:41.04 STSE1A - Chalenger  Hartsheld, Nagel, Buchl, Biulord, Dunbar, 168:44:51 1349:58:48
§T5-2 - Cokumbia Engge. Truly 54:13.13 108:26:26 Furrer, Messerschmid,
STS.3 - Columbia Lousma, Fulerton 192.04:45 STS-618- Ataws  Shaw, O'Connor, Clmave, Sprng, Ross, 165.04:49 1n36:334
STS4 - Columbia Matwngly, Hartsheld 1630340 Nen Vela, C. Walker
STS-5 - Colenbaa Brand, Overmyes, Atien, Lenoir 12214:6 STS1C- Coumia R Gbson, Bokden, Chang-Diaz, Hawley, 1460351 1022:26:57
STS4 - Chalenger  Wertz, Bobko, Peterson, Musgrave 120:23:42 G. Netson, Cenker, B, Nekson
STS-7-Challenger  Crppen, Hauch, Ride, Fabian, Thagard WETN STS-51L - Challenger  Scobee. Smith, Regnik, Onuzuka, McNa, NA NA
S5TS-8 - Chalenger 3 . D. Gargner, Biulord), 15084 warvs, McAuite
W. Thomion STS-26-Discovery  Hauck, Covey, Lounge, Himers, G. Nefson 97:00:11 48500:55
STS9 - Columta Young, Shaw, Gamont, Parker, UTATH STS-27 - Atlanas R. Gibson, Gardner, Mullane, Ross, Shepherd 105:0537 5252805
Lictenberg, Merbokd STS-29-Discovery  Goats, Biaha, Bagian, Bucts. Sponger 1193852 9814:20
STS-418 - Chaenger ‘Brand, Gibson, McCandiess, Mchaw, 1911555 -30 - Alanks Wakker, Grabe, Thagard, Cieave, Lee 96:58.26 A84:47:35
Stewant STS-28-Columbia  Shaw, Rchards, Lestsma, Adamson, Brown 1210009 §0500:45
STS41C - Chattenger  Crippen, Scobes, van Hohen, . Nefson, Hart 167:40:07 STS-34 - Alarts. Willams, McCully, Baker, Chang-Diaz, Lucid 1193924 598:17:00
STS-410 - Discovery  Hantshiedd, Caats, Resnik, Hawiey, Mullane, 144:56.04 STS-33 - iscovery  Gregory, Biaha, Musprave, K. Thomeon, Carter 120:06:49 600:3405
C. Waker S75-32-Columisa  Brandensiein, Wetherbee, Dunbar, hns, Low 2610037 13050305
ST541G - Chatienger  Cppen, McBride, Rude, Sullvan, Leetsma, 197:23:33 1381:44:51 STS-36 - Atlanes Cresgivion, Casper, Himers, Mullane, Thuot 106:18:23 531:31:55
Gameau, -Power STS-31 - Discovery  Shwiver, Bolden, McCandiess, Hawley, Sullivan 1211605 606:20:25
STS-51A - Discovery  Hauck, D. Walkes, Gardner, A Fisher, Aien 191:44:5% 958:44:40 STS41- Discavery Richards, Cabana, Melmck, Shepard, Akers 98:11:00 490:45.00
STSS1C - Discovery  Mattingly, Shriver, Onizuka, Buchi, Paywon 733323 367.46:55 5TS-38 - Alanks Covey, Springer, Meade. Culbertson, Gemar 1175500 589:35:00
STS-510 - Discovery  Babko, Wilkiams, Seddon, Hotiman, Gnggs, 167.55:23 Hrs2TH STS35-Coumbia  Brand. Lounge, Hotiman, Parkar, 2150800 1505:42:00
C. Waker, Gam G. Gardner, Panse, Durvance
STS-518 - Chabenger  Overmyer, Gregory, Lind, Thagard, 1680846 umoR STS-37 - Atlars Nagel, Cameron, A, Godwin 143:33:40 Nnragn
W. Thomin, van den Berg, Wang STS-39- Discovery  Coats, Harbaugh, Hieb, McMonagle,  199:236 12944252
STS-51G - Discovery  Brandensien, Creighton, Lucid. Fabian, 169:38:52 11873204 Bhord, Veach
Nagel, . Al-Saud STS40-Coumbia  Gutrermez, Seddan, Bagian, Jermigan, Gatiney, 21B15:14 1527:46:38
STS:59F - Challenger  Fullerton, Bridges, Musgrave, England, 1904526 1335:18:02 Hughes.Fulford, O'Connor
Hemze, Actn, Barioe 57543 - Adams Blaha, Baker, Luod, Low, Adamson 03226 1066:52:10
STS-511 - Discavery  Engie. Covey, van Hoten, Lounge, W. Fisher 171742 851:28:30 STS48 - Discovery  Creighion, Resghtier, Buchi, Brown, Gemay 128:28:47 642:21:25
STS-51J - Atanrs Babio, Grabe, Himers, Stewart, Pailes 94430 4835310 'STS44 - Alands Gregory, Henncks, Musgrave, Runco, Voss, 170:52:36 10251536
TOTAL SHUTTLE FLIGHTS - 38 64374831 352714794
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Summary of Shuttle Payloads and Experiments

‘ 2

Mission Duration: 54 hrs 20 min 32 sec

1. Passive Sample Amay
2. DF) {Development Flight Instrumentation) Paiiet

Fiight  Launch Date Landing Dale Crew Payloads and Exp
STSt Apr12,1981 Aprtd, 1981 Cdr: JohnW. Young Deployable Payloads: None 3 ACIP( Coefficient Package)
Columbia KSC DFRF  Ph: Rober L. Crippen Attached PLB Payloads: Package)

GAS (Getaway Special): None
Crew Compartment Paytoads: None
Special Payload Mission Kits: None

STS2  Nov12, 1981 Nov 14,1981 Cdr:. Joe Henry Engle
Columba  KSC DFRF PR Richard H, Truly

Mission Duration; 54 hrs 13 min 13 sec

Deployable Payioads: None
Attached PLB Payloads:
1. OFT (Ortatal Flight Test) Pallet:

a. MAPS {Measurement of Air Poliution From
Satetite)
SMIRR (Shuttie Multispectral Infrared Rach

&

2. DFI{Development Fiight Instrumentation) Pallet
I 3. ACIP {Aerody Coefficient cati
! Package)
4. (ECM {Induced Ervironment Contaminatbion Monitor):
5. OSTA-1 (Office of Space and Tertestrial
J] A

had

SIR {Shuttle Imaging Fadar)

GAS (Getaway Speclal): None

Mission Duration: 192 hrs 4 min 45 sec

1. 08S {Office of Space Science)-1 Paklet
a. Plant Lignificantion Experiment
b. SMIRR (Shuttle Multisp Inirared Raci

¢. FILE (Features identification and Location Crew Compartment Payloads: None
Experiment) Special Payload Misslon Kits:
e. OCE {Dcean Color Exp ) 1. _RMS {Remole Manipulator System) SN 201
STS-3  Mar22,1882 Mar 30,1982 Car: Jack R. Lousma Deployable Payloads: 2. DFI{Devalopment Fight ation) Patlet
Columbia KSC White Sands Ph:  Charles G. Fullerton 1. Plasma Diagnostic Package 3. ACIP (Aerodynamic Coefficient Identification Package)
Attached PLB Payloads: 4. JECM {Induced Environment Contamination Monitor)
5

. DSTA-1 (Office of Space and Terrestial Applications)

€. SIA (Shultle Imaging Radar)

. FILE (Features identification and Location
Expariment}

6. OCE (Ocean Color Experiment)

GAS y Special): None
Crew Compartment Payloads: None

Speclal Payload Mission Kits
1. RMS {Remote Manipulator System} S/N 201
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Summary of Shuttle Payloads and Experiments

b. Antemia (Brine Shrimp) Growth Experiment
¢. Surtace Tension Experiments

d. Composite Curing Expariment

&. Thermal Conductivity Experiment

. Flight  Launch Date Landing Date Crow Payloads and Expetiments
STS4  Jun27.1982 Jui4. 1982 Cdr: Thomask. Mattingily i | Deployabie Payloads: g. Root growth of Lemna Minor L. (Duckweed) in
Columbia KSC DFRF  Plt: Henry W. Haristield Jr. | 1. IECM (Induced Environment Contamination Morsior) Microgravity
deployed/reberthed by RMS h. Homogeneous Alioy Expariment
Attached PLE Payloads: i. Algai Microgravity Bioassay Experiment
1. DFI (D D Flight Inst ion) Palley Crew Compariment Payloads
Mission Duration: 16 hrs 9 min 40 sec Departmen of Defense 1. MLR (Monodisperse Latex Reactor)
1. DOD &2 2. CFES (Contnuous Flow Electraphoresis System)
GAS (Getaway Special) 3. SSIP (Shuttle Studert Invalvement Program)
1. Lhah State University $404; Etfect of Prolonged Space Travel on Levels of
a. Drosaphika Melanogaster (iruit fy) Growth Trivalent Chromium in the Body
Experiment 5405: Etfect of Diet, Exercise, and Zero Gravity on

Lipaprotein Profiles
4. VPCF (Vapor Phase Compression Freezer)
Special Payload Mission Kits
1. RMS (Remote Manipuiator System) SIN 201

MS: Wikiam B. Lenow

Mission Duration: 192 tws 4 min 45 sec

2. ANIK-C/PAM-D (Telesal Canada, Lid/Payload
Assist Moduls)

Attached PLB Payloads:

1. DFi{Development Fiight Instrumentation)
a. EIOM (Etfects of Imteraction of Oxygen with

1. Microgravity Soldering E
STS-5  Nov11,1982 Nov 16,1982 Cdr: Vance DeVoe Brand Deployable Payloads: GAS (Getaway Special)
Columbia KSC DFRF  Pit:  Robert F. Overmyer 1. SBS-C/PAM-D (Satellita Business Systems/ 1. G-026: ERNO/Stability of Metadic Dispersions
MS: Joseph P. Allen Payload Assist Module}

(JSC PIP 14021)

Crew Compartment Payloads

1. SSIP (Shuttie Student involvement Program)
a. SEB1-5 - Crystal Formation in Zero Gravity
b. SE81-9 - Convection in Zero Gravity
c. SEB1-2 - Growth of Porifera

Materials) Special Payload Mission Kits
b. ISAL (Investigation of STS Aimospheric 1. Mission Specialist Seats {2)
Luminosines)
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st r b Summary of Shuttle Payloads and Experiments
. Fight  LaunchDate LandingDate  Crew Payloads and Exp
‘ STSE  Apré. 183  Apr9,1383  Cor PaulJ. Weitz Depioysble Payloads: Crew Compartment Payloads
[T | P b Challenger ~ KSC DFRF  Pi Karol ). Sobko 1. TORS-AIUS (Tracking and Deta Relay Satelite/ 1. GFES (Continuous Flow Electrophoresis System)
MS: Donald H. Peterson Inertial Upper Stage) 2. MLR (Monodisparse Latex Reactor)
; MS: Story Musgrave Attached PLB Payloads: 3. RME {Radiation Monitoring Experiment)
o . 1. CBSA (Cargo Bay Stowage Assembly 4. NOSL {NighyDay Optical Survey of Lightring)
- r4 k Mission Duration: 120 hrs 23 min 42 sec GAS (Getaway Special) Special Payload Mission Kits
1. G-005: Asahi Shimban, Japan 1. Mmni-MADS (Modutar Auxliary Data System}
2. G-049: U5, Ar Force Academy 2. EMU (Extravehicutar Mobidlity Unity
[ ~ rq 3. G-381: Park Seed Company
“ r STS7  Jun 18,1983 Jun24,1983 Cor: Robart L. Crippen Deployable Peyloads: 4. G009 Purdue University - Geotropism Fluid
L Challenger KSC DFRF  Pit: Frederick H. Hauck 1. ANIK-C/PAM-D: Telesat Canada Satelite Dynamics and Nuckear Particle Veiacity
MS: John M. Fabian Upper Stage) 5. G-305; U.S. Air Force and Nationa Research Labs -
# | m b MS: Sally K. Ride 2, Palapa-8UPAM-D: Indonesian Satelite Ultraviolet Spectrometar
MS: Norman E. Thagard 3. SPAS (Shutte Pallet Sateliita)-01 6. G-012: RCA, Camden, NJ Schools - Ant Calony
ol Mission Duralion: 146 hes 23 min 55 sac Urberthing/Barthing Tests 7. G-45; Goodard Space Fiight Center and National
- ! Attached PLB Payloads: FResearch Labs - Payload Bay Environment
T | b R 1. OSTA (Offce of Space and Tertestrl Crew Compertment Paykoads
‘ Appications)-2 1. CFES {Continuous Fiow Elecrophoresis System)
2. CBSA {Cargo Bay Stowage Assembly) 2. MLR {Monodisperse Latex Reactor)
b\ﬂ H GAS (Getaway Special) 3. SSIP (Shutte Student Involvement Program)
h 1. 6-039: Calfornia Institute of Tech - Plant Special Payload Mission Kits
Gravirecaption and Liquid Dispersion 1. RMS {Remote Manpulaior System) SIN 201
i 2. G-088: Edsyn, Inc. - Soldering of Material 2. TAGS {Text and Graphics System)
M n ‘i 3. G-002: Kayser Threde, W Germany - Youth Fair 3. Min-MADS (Modular Auxiliary Data System)
. Experiment
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Summary of Shuttle Payloads and Experiments

Flight _ Launch Date Landing Date

Crew

Payloads and Experiments

STS8  Augal, 133 Sepb, 1983 Car.

Challanger KSC OFRF

Mission Duration; 145 hes 8 min 43 sec

PIt:

MS:
MS:
MS:

Richard H. Truty
Daniei C. Brandensiein
Dale A Gardner

Guion S. Biuford, J.
Wiliam E. Thornion

Deployable Payloads:

1. InsaVPAM-D: Indian Nanonal Satethte

2. PFTA (Payload Fiight Test Articie) Unberthing/
Barthing Tests

Atlached PLB Payloads:

1. DFi (Development Fight & )
a. Oxygen Interaction and Heat Pipe Experiment
b. Postal Covers (2 boxes)

2. CBSA (Cargo Bay Stowaga Assembiy)

3. SPAS (Shuttie Paliet Satellite}-01 Umbilical Disconnect

GAS {Getaway Special)

1. U.S. Posta Servica - 8 cans of philatelic covers

2. G-475 Asatv Shimban - Artificial Snow Crystat
Experiment

3. G-348: Office of Space Science - Atomic Oxygen
Erosion

4. G-347: Navy Research Lab - Uttraviolet Photo
Film Test

5. G-346: Goddard Space Flight Cenier - Cosmic Ray

Upset Experiment
ew Compartment Payloads

1. CFES (Continuous Fiow Electrophoresis System)

2. ICAT {incubator-Cell Attachment Test)

3. ISAL{I of STS Aunospheric Lumi )

4. AEM (Animal Enclosure Modute) - Evaluation of AEM
using rate

5. RME (Radiation Monitoring Experiment)

6. SSIP (Shuttla Shudent Invotvemenl Program) «
Biofeedback

Special Payload Mission Kits

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

2. MADS (Modular Auxtiary Data System) ¥

3. COMSEC (Communication Security)

4. TAGS (Text and Graphics System)

STS9 Nov 28, 1983 DecB, 1983  Cdr. John W, Young Deployable Payloads: None d. Lite Sciences (16)
Cotumbia KSC DFRF Pit:  Brewster W Shaw Attached PLB Payloads: 8. Materials Sciences {39)

MS: Owen K. Garriott 1. Spacelab-1: . Space Plasma Physics (5)

MS: FRobert A. R. Parker a_ Spacelab Long Module g. Technokogy (1)

PS: Byron K. Lichtenberg b. Spacelab Pallel GAS (Getaway Special): None

PS: Ul Merbold ¢. Tunvel Crew Compartmeni Payloads: Nons
Mission Duration: 247 hrs 47 min 24 sec d. Tunnel Extension

e. Tunnel Adapter Spacial Payload Mission Kits
2. Experiments 1. Cryogenic sets 4 and §

a. Astronomy and Physics (6)
b. Atmosphenc Physics (4)

<. Earth Observatons (2)

2. Spacelab Utlity Kn
3. TAGS (Text and Graphics System)

4. Galley

hafaARAAAAAAAAA

e

po

5o

P4

bissia

8-27

L £ O

"

Y v r

F

K X" XTX " I"Ki"K X 1 =

E E.E

E

--r
.

S S A (O

-g-

B
Kot
b

bt

b i

» LI E T E I L

)4



1

N — h a8
Er. - o

T 1

11113111

v

1

l
B H
e r2

a

| g

- 4
)1 G

—
F

=-r

Y

i

XX

g

-

g

)/
-y
N
I ¥ X Y. .¥X.¥r X _X X X

-

"

had

d s M A A e

Y 7
l.l.is

alk

-l

Summary of Shuttle Payloads and Experiments

Mission Duration; 191 hys 15 min 55 sec

3. SPAS [Shuttle Pallet Satefite}-01 - Not Deployed
due to AMS anomaly

4. IRT (Integrated Rendezvoud Taret) - Failed to
inflate due to internat failure

Attached PLB Payloads:

1. MFR {Manipulalor Fool Restraint)

2. SESA (Special Equipment Stowage Assembly)

3. Cinema 360 - High Quality Mation Picture Camera

GAS (Getaway Special)

1. (-004: Utah State University/Aberdeen University

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

3. G051 General Telephone Labs

4. G-309: US. Ar Forco

5. G-349: Goddard Space Flight Center
{re: fight ST5-8)

Flight  Launch Date Landing Date Crew Payloads and Exp

STS41B Feb3 1984 Fep 11,1984 Cor Vance D. Brand Depiloyable Payloads: Crew Compariment Payloads

Chalisnger KSC KSC P RobertL Gibson 1. Westar VIPAM-D - Western Union Communications 1. ACES {Acoustic Containeriess Experiment System)
MS: Bruce McCandiess Satettite/Payload Assist Module 2. IEF {Isoelectric Focusing)
MS: Robert L. Stewart 2. Palapa-B/PAM-D - Indonesian Communications 3. Cinema 360 Camera
MS: Ronakd E. McNair Satellite/Payload Assist Module 4. Swdent Experiment SEB1-10 - Efects of Zero g

on Arthrits
5. MLA (Monodisperse Latex Aeactor)
5. RME (Radiation Monitoring Experiment)

Specisd Payload Mission Kits

1. AMS (Remote Manipulator System) SN 201
2. MM {Manned Maneuvering Und) - 2

3. Mini-MADS (Modular Auxiliary Data System)
4. Galley
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Summary of Shuttle Payloads and Experiments
Fiight  Launch Date Landing Date Crow Payloads and Expx
STS4IC Apr6, 1984 Apri3, 1984 Car. Robert L. Crppen Deployable Payloads: Crew Compariment Payloads
Challenger KSC OFRF  Ph:  Francis A Scobee 1. LDEF {Long Duraton Exposure Facility) - Office of 1. RME (Radiation Monitoring Experiment)
MS: Terry J. Hart Aeronautics and Space Technology 2. IMAX Camara - Canadian Commercial Comparty color
MS: James D. Van Hoften 2, SMM (Solar Maximum Mission) Spacecrat - film camera using 70mm x 260mm fim
MS: George D. Nelson Rendezvous/Retrieva/RepairDeploy 3. SSIP (Shutie Student Involvement Program) -
Mission Duration: 167 hrs 40 min 7 sec Attached PLB Payloads: Comparison of honeycomb structura of bees in low g
1. SMRM (Solar Maximum Repair Mission) - Fight and boes in 1g
Support System Special Payload Mission Kity
2. Cinema 360 - High Ouality Motion Picture Camera 1. MM {Manned Manguvering Units) - 2
3, CBSA (Cargo Bay Stowage Assembiy) - Bay 2, 2. EMU (Extravehicular Mobility Units) - 3
starboard side 3. RMS (Remote Manpulator System) SN 302
GAS (Getaway Special): None
STS41D Aug 30,1984 Sap5,1984 Cor: Henry W. Hartstield Deployable Payloads: Crew Compartment Payloads
Discovery KSC EAFB  Pit: Michael L. Coats 1. SBS/PAM-D (Satelile Business System/Payload 1. CFES lll {Continuous Flow Electrophoresis System)
MS: Richard M. Mullane Assist Module) 2. IMAX Camera - IMAX System Corporation {Canackan
MS: Steven A Hawley 2. Syncom V-2 (Leased to DOD for UHF and SHF Company) 70mm x 280mm film
MS: Judith A. Resnik communications, aiso cafied Leasat) 3. RME (Radiation Monitonng Experiment) USAF Space
PS: Charles D. Walker 3. Teistar/PAM-D (American Telephone and Division
Mission Duration: 144 hrs 56 min 4 sec Telegraph/Payload Assist Module) 4, Clouds - USAF Mikon F 3/T with 105mm lens
Attached PLB Payloads: §. SSIP - {Shuttle Studenit Involvement Program) - Grow
1. OAST-1 {Qffice of Aeonautics and Space single crystal of Indium, Shawn Murphy, Hiram, OH;
Technology) Rockwedl Intl, Sponsor
a. SAE (Solar Aray Experiment) Special Payload Mission Kits
b. DAE (Dynamic Augmentation Experiment) 1. RMS (Remote Manipulator System) S 201
¢. SCCF (Solar CeMl Calibration Facility) 2. MADS (Modular Auxiiary Data System)
GAS (Getaway Spacial): None
B-29
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Summary of Shuttle Payloads and Experiments

A

. RME {Radation Moritoring Experiment)

¢. OGLOW (Orbital Glow and Atmaspheric
Emigsions)

¢. SPEAM (Sun Photometer Earth Aimospherg
Measurement)

IMAX Camera

TL0 (Thermoluminescent Dosimeter

B-30
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Flight  Launch Date Landing Date Crew Payloads and Exp
STS41G Oct5 1984  Oct13,1984 Cdr. Robert L. Crippen Deployable Payloads: GAS (Getaway Special)
Challenger KSC KSC Pit: Jon A McBride 1. ERBS (Earth Radation Budget Satedite) 1. GOO7: Alabama Space and Rocket Center -
MS: Kathryn D. Sullivan Aftached PLB Payloads: Sokgification of lead-antimony; and aluminum-copper
MS: Sally K. Ride 1, OSTA-3 (Ofoe of Space and Terrestrial sludent expenment
MS: David D. Leetsma Applications) 2. G032: ASAHI National Broadcasting Corp. Jagan -
PS: Marc D. Gameau a. SIR-B (Shutile imaging Radar) Surtace tension ang wistosity, and materials experiment
PS: Paul D. Scully-Power b. FILE (Feature Identification and Location 3. G306: Air Force and U S. Naval Research Laboralory
Mission Duralion; 197 hrs 23 min 33 sec Expariment) Magnetosphere
c. MAPS (Measirement ot Air Poliution from Energy Heavy lons Search in the lnner Magnetosphere
Satellite) 4. G469 Goddard Space Flight Center - Cosmic Ray
2. LFC {Large Format Camera) Upsel Experiment {CRUX)
3. ORS {Omital Relueling System) 5. (G038 Marshall-McShane - Vapor Deposition of Metals
a. SAE (Solar Array Expenment) And Non-Metals
b. DAE {Dyramic Augmentabon Experiment) 6. G074. McDonngll Douglas Company - Study Proposed
¢. SCCF (Solar Cell Calibration Facikty) Propedlant Acquisition System
Crew Compartment Payloads 7. GO13: Kayser Threde, West Germany - Verity
1. APE (Auroral Photography Experiment) Transport Mechanism in Halogen Lamps Performance
2. CANEX (Canadian Expenments) in Extended Micro-g
a. VISET 8. G518 Utah State Univsersity - Study Solar Flux
b, ACOMEX Separation, Capilary Waves on Waler Surface, and

Thermo-Capiliary Flow in Ligud Columns

Special Payload Mission Kils

1.

RMS {Remote Manipulator System) SN 302

2. Galey
3. MMU (Manned Maneuvering Unats) - 2
4, EMU (Extravehicular Mobiity Units} - 3
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Summary of Shuttle Payloads and Experiments
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Flight  Launch Date Landing Date Crew Payloads and Exp
STS-51A Novd, 1984 Nov 16,1984 Cdr: FrederickH.Hauck | Deployable Payloads: GAS (Getaway Special): None
Discovery KSC KSC PH: David M. Walker 1. Telesat-H (ANIK)-D2/PAM-D - Canadian 24 channel
MS: Joseph P, Allen 1 communications satellite. Special Payload Mission Kits
MS: Anna L. Fisher 2 Syncam V-1 - Synctvonous Communications 1. RMS {Remote Manipulator System) SN 301
MS: Dala A. Gardner Satellite, also called Leasat, leased 10 U.S. Navy 2. MMU (Manned Manieuvering Units) (2)
Mission Duration: 191 hrs 44 min 56 sec Retrieved Payloads: 3. EMU (Extravehicutar Mobility Units) (3)
1. Palapa-B2 - Deployed during mission STS 41-B, faled{ 4. PSA {Provisions Siowage Assembly) {2)
lo achieve proper ransfer orbxt due 1o PAM-D failwre | 5. Saletite Retieval Hardware:
2. Westar-Vi - Deployed during mission 41-B, failed to a. Modified Spacelab Pallet (2)
achigve proper ransfer orbit due to PAM-D tailure b. MFR (Manipulator Foot Restraint) (2)
Attached PLE Payloads: None ¢. Stinger Adapler {2)
Crew Compartment Payloads d. Satediite Adapter Trunnion (2)
1. DMOS (Diffusive Mixing of Organic Solutions) . Barthing A Frame
M Cop
2. RME (Radaton Monitoring Experiment)
STSS1C Jan24,1985 Jan27,1985 Cdr. Thomas K. Mattingly Deployable Payloads: Crew Compartment Payloads
Discovery KSC KSC Plt:  Loren J. Shriver | Data not available, DOD Classified Mission Data not available, DOD Classified Mission
MS: Ellison S. Onizuka | Attached PLB Payloads: Special Payload Mission Kits
MS: James F. Buchli Data not available, DOD Classified Mission 1. RMS {Remote Manipulator System) SN 301
PS: Gary E. Payton GAS {Getaway Special) 2. Other data not available, DOD Classified Mission
Mission Duration: 73 hrs 33 min 23 sec Data ot available, 00D Classified Mission
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Summary of Shuttle Payloads and Experiments

A

Mission Duration: 167 hrs 55 min 23 sec

orbit,
Altached PLS Payloads: None

GAS (Getaway Special)

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

2. G471 - Goddard Space Flight Center, Thermal
Engwneering Branch. Gagiltary Pump Loop (CPU)
Priming Expariment

Flight___ Launch Dste_Landing Date  Crew Payloads and Exp
STS51D Apr 12,1985 Apr 19,1985 Cor: Karol J Bobko Deploysble Payloads: Crew Compartment Payloads
Discovery KSC KSC Pt:  Donald £. Wilhams 1. Syncom IV-3 - Synchronous Communications 1. CFES Il (Continuous Flow Electrophoresis System)
MS: M.Rhea Seddon Sateftile, buiit by Hughes, third ina senes o 4, leased | 2. AFE (American Fight Echocardiograph)
MS: 8. Dawvid Griggs 1o the Navy. 3. PPE (Phase Parttioning Experiment)
MS: Jeffrey A. Holtman Failed to activale afier nominal deploy from Ortiter, 4, SSIP {Shuttie Student Involvement Program) (2)
PS: Charles D. Walker 2. Tetesat | {Anik C-1)/PAM-D - Canackan a. Com Statolith
PS: €. J.Gam communications satelite. Placed in 3 year storage b, Brain Cell

Special Paylosd Mission Kits

1. RMS (Remote Mampulator System) SN 301
2. PSA (Provision Stowage Assembly)

3. MADS NI {Modular Auxiliary Data System)
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Summary of Shuttle Payloads and Experiments
Fiighl _Launch Date Landing Date Crew Payloads and Experiments
STS-51B Apr29,1985 May6 1985 Cdr: A.F. Overmyer Deployable Payloads: GAS (Getaway Special)
Challenger  KSC OFRF P F.D. Gregory Reter to GAS Section 1. G010 - NUSAT, Northem Utal Satallite. Weber State
MS: Don L. Lind

MS: Norman E. Thagard
MS: Wilkam E. Thoenton
PS:  Lodewi Vandenberg

Attached PLB Payloads: Spacelab 3
1. Maerials Processingin Space
a. Solution Growth of Crystals in Zero Gravity

College, Litah, Utah State University, and New Mexica
State University. First successiul payload efection from
2 GAS canister.

b. Mercuric lodie Crystal Growth, Vapor Crystal 2. G303 - GLOMR, Giabal Low Orbiting Message Relay
PS: Taykr Wang Growth System (VCGS) Sateline. Defense Systems, inc, McLean, VA. Faled
Mission Duration: 168 hes 8 min 46 sec ¢. Mercury lodude Crystal Growth (MICG) 0 eject rom GAS canisier.
2. Technology
a Dynamics of Rotating and Oscilating Free Drops Crew Compariment Payloads
(DROP) 1. UMS: Urine Monitoring System
3. Environmental Observations
a Geophysical Fluid Fiow Cell Experment (GFFC) Special Payload Mission Kits
boA Trace Motecide S oY 1. Arlock
{ATMOS) 2. Long Teansler Tunnet
¢. Vary Wide Field Gatacic Camera (VWFGC) 3. Galley
d. Aurora Qoservation 4. MPESS - Mission Pecukiar Equipment Support
4, Aslro Physics Structure, caried ATMOS and ION,
a. Studses of the lonization States of Sokar and
Galactic Cosmic Ray Heavy Nuciei (ION)
S. Life Sciences
a. Research Animai Holding Faciity (RAHF)
b. Unine Monitoring Investigation (UMI)
¢. Autogenic Feedoack Training (AFT)
B-33
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Summary of Shuttle Payloads and Experiments

2

Mission Durabion: 168 hvs B min 46 sec

¢. Mercury lodice Crystal Growth (MICG)

3. MORELOS-A/PAM-D: Hughes 376 Communications
Satellite with McDac Payload Assist Modute Booster.
Owned by Mexican Communications and
Transporation Agency

4. Spartan-1: Shuitie Pointed Autonomous Research
Tool for Astronomy
a. SPSS: Spartan Fiight Support Struciure
b. REM: Release/Engage Mechanesm
¢. SEC: Scentific Experiment Carmier
"The SEC was released and retrieved using REM and
RMS {Remole Maniputator System)

Altached PLB Payloads: None

Fight __ Launch Date LandingDete  Crew Payloads and Experiments
STS-51G Apr29, 1985 May6.1985 Car: Danel Brandensten Deployable Paylosds: GAS (Getaway Special)
Discovety KSC EDW PR John O. Creighton 1, Teistar-30/PAM-O: Hughes 376 Communicalions 1. G007 - Alabama Space and Rocket Gerter/Marshal

MS: John M. Fabian Satefite with McDac Payload Assist Module Amateur Radio Ciub -

MS: Sieven R, Napel Booster. Owned by ATAT Co a. Solidification of Metals

MS: Shannon W. Lucid 2. ARABSAT-A’/PAM-D: Aerospatiale Communicabion b. Crystal Growth

PS: Patrick Bauory Satellile with McDac Payload Assist Module Booster. ¢. Radish Seed Rool Study

PS: Prince Sultan Salman Owned by Saudi Araban Communications ¢. Radio Transmission Experiment

Al-Saud Organization 2. GO25 - EAND - Dynamic Behavior of Liquid

Propellants in low-g

3 GO27: DFVLRA of West Germany - Manganess -
Bismuth production in micro-g.

4, GO34: Dxckshire Coors, Texas High School Students
a 12 g Y
b. 1 Microprocessor controller

5. G314: USAF and USNRL - SURE {Space Ultraviolet

Radiation Experiment)

ical science epd

Crew Compartment Payloads

1. ADSF - Automated Drrectional Solidification Furnace
2. FEE . French Echocardiograph Experiment

3. FPE - French Postural Experiment

4. HPTE - High Precision Tracking Experiment

Special Payload Mission Kits
1. RMS {Remote Manipulator System) S/N 30%
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Summary of Shuttle Payloads and Experiments
Flight Launch Date Landing Date Crew Payloads and Experiments
STSSIF Jui29,1985 Aug6,1985 Cor: Charles Fullerion Depioyable Payloads: c. Hgh R Telescope and Spectrograp!
Challenger  KSC EDW  Pi RoyD. Bridges 1. Ejectable Plasma Diagnostic Package, Exp Na 3, {HRTS} (Exp 10)
MS: F. Story Musgrave second fight of PDP {STS-3 first fiight). First flight d. Solar Uliraviolet Spectral kradianca Moniior
MS: Anthony W. England as ree fiyer 1o sample piasma away from Shuttle (SUSIM) {Exp 11}
MS: Karl G. Henize 4. Technology
PS: LorenW. Acton Aftached PLB Payloads: Spacelab 2 a. Properties of Superfiuid Helium Zero-g {SFHe)
PS:  John-David Bartoe 1. Plasma Physks (Exp13)

Mission Duration: 190 hes 45 min 26 sec

a Deployable/Retrievable Plasma Diagnostic
Package (PDP) (Exp 3)
b. Ptassma Depletion Experiments for lonospheric
and Radio astronomical Studies (Exp 4)
2. Astrophysical Research
a. Smal Hetium Cooled Infrared Telescape {IRT)
(Exp3)
b. Hard X-ray imaging of Cluster of Gataxies and
Other Extended X-ray Sources (XRT) (Exp 7)
¢. Elemental Composition and Energy Spectra of
Cosmic Ray Nuclei (CANE) {Exp 4)
3. Solar Astronomy
a. Solar Magnetic and Velocity Field Measurement
System (SOUP) (Exp 8)
b. Coronal Helium Abundanca Spacelab Experiment
(CHASE} (Ex0 9)

GAS (Getaway Special): None

Crew Compartmenl Payloads
1. Lite Scences
a. Vitamin D M ktes and Bona Demir
{Exp1)

b, The lnteraction of Oxygen and Gravily Induced
Lignificaton {Exp 2)

¢. Shutile Amateur Radio Experiment (SAREX)

d. Dispenser Technology Experiment Dispensing
Carbonated beverages in Micro-g

8. Protein Crystal Growth

Special Payload Mission Kits
1. RMS (Remote Manipulator System) S/N 302
2 Gabey
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Summary of Shuttle Payloads and Experiments

Filght  Launch Date Landing Date

Crew

Payloads and Experiments

STS-511  Aug27,1985 Sep3, 1985 Car: Joa H. Engls | Deployable Paylcads: Attached PLB Payloads: None
Oiscovery KSC EDW  Ptt: Richard O. Covey 1. ASC-1/PAM-D: Amencan Saletite Company, first
MS: James van Holten of two satelites buit by RCA and owned by 3 GAS (Getaway Special): None
MS: John M. Lounga partnership between Fairchik! Industnes and
MS: Willlam F, Fisher Continental Telecon Inc. PAM-D Payload Assist Crew Compertment Peyloads
Mission Duration: 87 hrs 44 min 38 sec Module buit by McDonnetl Douglas. "D" indicales 1. PVTOS - Physical Vapor Transport Organic Solid
usad for lightwsight satedites, less than 2,250 bs. Expetiment, 3M Corporation.
2 AUSSAT-1/PAM-D: Austrakian Communications
Satellita, owned by Aussat Proprietary Lid., bult by Special Payload Mission Kits
Hughes Communications Intemational, Modef HS376. | 1. RMS (Remote Manipulator System} SN 301
3. SYNCOM IV-4: Synchronous Communications 2. Galley
Satellite. Last in a sefies of four satellites built by 3. lLeasat-3 Salvage Equipment. Leasat-) was
. Hughes Communcation Services and leased to the successiully retrieved, repaired, and redeployed.
Navy. Retarred to as LEASAT when deployed
Failed to tunction after reaching correct
geosy ot
STS51) Oct3,1985 Oct7,195 Cdr: Karol Bobko Deployable Payloads: Crew Compartment Payloads
Atlantis Pit:  Ronald J. Grabe Data not available, DOD Classified Mission Data not available. DOD Classified Mission
MS: Robert C. Stewart Ahached PLB Payloads: Special Payload Mission Kits
MS: David C. Himers Data not availabte, DOD Classified Mission Data not available, DOO Classified Mission
PS: William A. Pailes GAS {Getaway Specil)

Mission Duration: 73 hrs 33 min 23 sec

Data net avaitable, DOD Classified Mission
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Summary of Shuttle Payloads and Experiments

Flight  Launch Date Landing Date

Crew Payloads and Exp
STS61A 0Oct30,1985 Nov6,1985 Car: Henry Harisfield Deployable Payloads: ¢. High Pracision Thermostat Facility
Crallenger KSC EDW Pt Steven Nagel 1. GLOMR - Giobal Low Ortiting Message Relay 4. BW-Biowi Exp relating to Life
MS: Boninie Dunbar Satgllite. Buitt by Defense Systems, Inc, for Sciences. Expariments includa:
MS: James Buchii DARPA.  First launch altempt was on STS 518 a. Biological (1)
MS: Guion Biuford which failed. Deployed from GAS canister. b Medical (2)
PS:  Ermst Messerschmid Attached PLB Payloads: Spacetab D-1 ¢. Botanical (3)
PS: Reinhard Fumer First completed Spacetab mission under German 5. V5-Vestbular Sled: Experiments in Lite Science
PS: Wubbo Ockels Mission Management. Joint control by BMFT ragarding visio-vestbular coordination system and
Mission Duwation: 168 Ivs 44 min 51 sec {Federal Minisiry of Research and Technology) and sensory preception process. Expenimant facikties include:]
DFVLR (Deutscha Forschugs-und Versurchanstalt a. Mechanically acoslerated sled
Fur Luft-und Raumtahn). b. Instrumented heimet
1. WL-Werkstolf Labor; experiments relating to 6. BR-Biorack: Muttipurpose facility for biological research
metaliurgy, crystal growth, glasses/ceramics, and ncell P ysiokogy, ced fertik and
fiuid physics. Experiment tacilities include: radioblology. Faciibes include:
a. Mirror Heating Facility a. 2 Incubators
b. isothermal Heating Facility b. Cooler freeze
¢. Gradient Heating Facility <. Glove box
d. High Temperature Thermostal 7. NX-NAVEX: Navigation Experiment; located in payload
8. Fluid Physics Module bay attached to USS (Unique Support Structura)
1. Cryostat 8. ME-MEA: Materials Experiment Assembly: mounted on
2. PK-Progresskammet; experiment retating 1o Bubble USS containing three materials, processing experiments,
Transport Media. Experiment Facilites inchude: GAS (Getaway Special): None
a Holographic Interferometric Apparanss Crew Compariment Payloads: None
b. Marangoni Convention Boat Special Payload Mission Kits
<. Interdiffusion in Sait Melt 1. Airlock
3. MD-MEDEA: A material sciance double rack. 2. Long Transler Tunel
Experiment tacikties include: 3. Gakey
a. Gradient Heating Factlity 4. USS - Unique Support Structure
b. Mono-eliipsoid Mirror Heating Facility 5. RMS (Remote Manipulator Systam) S/N 302
B-37
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Summary of Shuttle Payloads and Experiments
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Flight _ Launch Date Landing Date Crew Payloads and Exp
" 3‘01 » STS61B Nov26. 1985 Dec3, 1985 Cdr: Brewster H. Shaw Deployable Payloads: GAS (Getaway Speciel)

k Discovery KSC EAFB P Bryan D. O'Connor 1. MORELOS-B/PAM-D: Hughes 376 Comm Satetiite 1. G479 Tefesat-Canada
MS: Mary L Cleave with McDAC Payload Assist Module booster. a. Primary surface mirror proguction

! MS: Sherwood C. Spring Owned by Mexican Commuricaons and b. Metaliic crystal production

t . .,1 r" MS: Jerry L Ross Transportabon Agency. Crew Compertment Payloads
e » h PS. Rudolfo Neri Veia 2. AUSSAT-2PAM-D: Hughes 376 Comm Satellite 1. CFES {Continuous Flow Etectrophoresis System):

PS: Charles Walker with McDAC Payload Assist Module booster. Owned by McDonnell Douglasi separales biological
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Mhssion Duration: 185 trs 4 min 49 sec

Owned by Aussat Propnetary Lid

3. SYNCOM KU-2/PAM-D: RCA builtiowned 16

channgl Ku-band communication satelite. First ot
four satefliles. McDAC Payload Assist Module 02
is an uprated version of the PAM-0) used for heavier
payloads

Attached PLB Ppyloads:

1. EASE (Experiment Assembly of Structures in
Extravehicuiar Activity: A study of EVA dynamics
and human factors n construction of structures in
space. An inverted tetrahedron consisting of six
12-fpet beams was constructed by EV-1 and EV-2.

2. ACCESS (Assembly Concept for Construction of
Erectable Space Structures): A vakidation of ground
based timetines based on simulations. A 45-feet
truss was assembled/disassembled 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 pressufized
container used to document EASE/ACCESS
experiments.

w

»

samples uging elecirophoretc process, Third fight of
this experiment.

DMOS (Ditfusive Mixing of Organic Solutions);
Spansored by 3M Corporation. used to study organic
crystal growthvkinetics., test molecular orrtal model,
and produce new materials for electro-optical
applications

MPSE (Morelos Payload Specialist Experiments):
inchudes expenments in transportation of nutrients
inside bean prants, nnoculation of group bacteria
viruses, germination of three saed types, and medical
expefiments testing internal equilibnum and volume
change of the leg due 1o fluid shifts i zera-g.

. OEX (Orbiter £ An onboard exp

digital autopilot software package designed 10 provide
precise stationkeeping capabiities between space
vehicles.

Special Payload Mission Kits

1

Food Warmers (2), galiey not lown.

2. RMS (Remote Maniputator System) SN 301
3, PSA [Prowsion Siowage Assembly)
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Summary of Shuttle Payloads and Experiments

Messon Duraion; 146 hrs 3 min 51 sec

carner; MPE {Mission Pecubar Equipment), and 3 experments:
& JAAL (3-Axis Acousix: |.eviator)

5. AUSF {Auomated Deectonal Sokddicasion Furnace)

¢. SEECM {Shuttle Environmental Eftects of Coaled Mirror)

2. Hichhier G-1: A Goddard Space Flight Center (GSFC)

managod program consistng of 3 experments:

a PACS (Partcie Analysis Camera Sor Shutde)

b CPL (Capilary Pump Loop)

¢. SEECM (Shutle Erwironmental ENects of Coated Mimor)

3. IRE (inkared- imaging Experment consising o a ACA IR
TV camera mounted in Orbiter CCTV panstit ur

GAS (Getaway Special)

1. G464. UVX (Uravolet Experiment). referred 10 as UCA
Unvversity of Calfornea al Beridey} consains a Bowyer UV
spectrometer. GSFC

2 GAB3. UVX. reterrad 1o as JHU (John Hopking Unwersity)
contans a Feidman Spectrophotometer. GSFC experimant.
AGCESS expenments.

3. G462: UVX, referred 1o as GAP (GSFC Avionics Package)

Flight _ Launch Date Landing Date Crew Payloads and Experiments
STS61 Jan 12,1986 Jan 18,7986  Cor Robert L Gioson Doployable Payloads: 6 G434, FHOTONS (Pholomein: Thermosphenc Oxygen
Calumtya KSC KSC Pt C.F Boiden, &, 1. SATCOM KU-1/PAM D-2. RCA builbowned 16 channel Ku-bang Nigruglow Study). Canada Centre lor Space Scence, Nasonal
MS:  F.R. Chang Diaz Commuricatons saleise, Second of four saleles. MCDAC Research Council of Canada
MS:  George D Neisan Payload Asstst Moduie D2 is an upcated version of the PAM-D 7. NotNumbered: EMP (Envirgamental Moniorng Package}
MS:  Steven A. Hawiey which i5 used for heavier payloads. measwres the environment for GSFC,
PS.  Rabert . Cenker Attached PLB Payloads: 8. G481: Unprimed, Prepared inen and paimed canvas reactions i
PS:  C Wiiam Nefson 1. MSL-2(Materiats Science Laboratary) consising of MSL

Space Iravel. Vertical Honzons

9. GOG2: 4 pant expenment kom PA Siate University/GE .

10. G449: JULIE (Jownt Lindezadion of Laser integrated Expenments)
4 part expenment kom $1. Mary's Hosprial, Miwaukee, W1,

11, G332: 2 part expenment kom Booker T. Washingion Serwor
High School and High Schodl kr Engineering, Housion, TX

12 G310: USAF Academy experiment

Note: Above 12 listed GAS canvsters mourted on GAS Brdge Carrier

12. G470 Expaniment from GSFC and .S, Dept of Agricultisre

Crew Compariment Payloads

1. 1BSE (inwal Blood Storage Expenment) package in 4 middeck
lockers

2. CHAMP (Comet Halley Ackve Monitoring Program) uses cameras,
Spechoscopic grasng, and Miers k observe comet fvough ah
fiight deck overheat window.

3. HPCG (Handheld Protein Crystal Growth) expeniment.

4. 551P (Shutthe Siudent invovement Program)
a SEB3-4. Production of Paper Fiber in Space
b, SEB3-. Argon Iyection as an Aermative ko Honeycombing.
¢. SEB2-19, Measwement of Auxn Levels and Starch Geains in

AAAAAAAAAA

¥ X

contains Telemeyy Sysiem, Tape Aecorder, and Batiery Plart Roats.
GSFC expeoment. Special Payload Mission Kits
4 G007: Alabama Space and Rocket CenterMarshal Amaieur 1. GAS Bridge Gamer
Chub. Containg 3 student expeniments and 1 radko ransmission | 2. Galley
experiment
S G#6: HPLC (High Performance Liqud Chromatography)
analyncal columns. Al Tech Assoc inc
B-39
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Summary of Shuttle Payloads and Experiments
Fight  Launch Date_Lending Date Crew Payloads and Expx

I 111

k.

-

b

LEB.

i
4.3 .3_

STSEIL Jan 28,1986 Jan 28,1966 Cor:

Francis R. Scobee

Depioyable Payloads:

. Energy dissioation due to fluid motion

LJ-‘-M Challenger KSC Pit: - Michael J. Smith 1, TDRS-BAUS: Tracking and Data Relay Sateliite/ f. Flud transfer
M5: Judith A Resrik Inertial Lipper Stage . Comet Halley Activi Monitoring Frogram (CHAMP),
MS: Ellison S. Onizuka 2. SPARTAN-203Halley: Shutthe poinied Autonomous second flght.

t : ,.,1 ru' MS: Ronai E. McNair Research Tool for Asyonomy/Halley's Comet . Phase Partitioning Experiment (PPE) dissolves two

o 3 PS: Gregory Jarvis 2 Deploy ) using potymer solutions in water 1o 0bserve their separation.
PS: S Chnsta McAulte RMS: . Teacher in Space: Six experiments including

H O

w
F

- -
PYQE

Mission Duration: NA

(Teacher)

a. SPARTAN experiment package:
1) 2 UV Spectrometers from Univ of Colorado
2) 2 Nikon F-3 Cameras

hydrophonics, magnetism, Newton's laws,
t and simple

. SSIP (Shuttle Student Ivolvement Program) packages:

3) Optic Bench a. SEB2-4: “The effects of weightiessness on grain
b. Halley's Comet Experiment; measure Halley's formation and strength in metais™ - L. Bruce,
Comet compositiorvactivity St. Lowis, MO - Sponsor: McDonned Douglas

Attached PLB Payloads: None

GAS (Getaway Special): None

b. SEB2-5: "Utilizing a sem-permeable membrane to
direct crystal growth in zero gravity” - S. Cavou,
Mariboro, NY - Sponsor: Union Coliege

¢. "Chicken Embeyo Development in Space” -

LA

111111

w
i

1

Crew Compartment Payloads J. Velinger, Lafayette, IN - Sponsor: Kentucky
) 1. Fluid Dynamics Experiment (FDE) - Hughes Aircraft Fried Checken Corporation
| 2BV r K Company Exp o800 of 6 exper
Special Payload Mission Kits
a. Fluid position and uilage 1. RMS (Remote Manipulator System)
oy b. Fluid motion due 1o spin 2. Galley
¢ Fluid self-inertia 3. MADS

d. Fluid motion due 10 payload deployment
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Summary of Shuttle Payloads and Experiments

2) 2Nikon F-3 Cameras
3) Optic Bench
b. Hakey's Comet Experment, measure Halley's
Comet composition/actinty
Crew Compartment Payloads
1. PVTOS - Physical Vapor Transpor of Organic
Soligs, 3M Corporation. Second fiight.

2. ADSF - Automated Directional Sokidification Fumaca,

MSFC, third flight, test material salidification in
2er09.

3. IRCFE - lnfrared Communication Fiight Experiment,
JSC, trst fight. Test infrared transmitting crew
headsets.

4. PCG - Protein Crysial Growth, MSFC, flown lour

Flight Launch Date Landing Date Crew Payloads and Experiments
STS-26  50p29,1988 Oct3, 1988  Cor: Frederick H. Hauck Deployable Payloads: 5. IEF - Isoelectnic Focusing. MSFC, second flight, test
Discovery KSC EAFB Pit: Richard O. Covey 1. TORS-CAUS: Tracking and Data Retay Satellite/ isoelectric transport through a permeable membrane in

MS: John M. Lounge IngrtaiUpper Stage. zerng.

MS: David C. Himers Allached PLB Payloads: 6. PPE - Phase Partitioning Experiment, MSFC, second

MS: George D. Nelson 1. OASIS-1: Orbiter Experimant Autonomous fhght. photograph fluid phase partitoning phenamena in
Mission Duration: 97 hrs 0 min 11 sec S G ¥ hon System and ze10G.

fecords payload bay environmental data. 7. ARC - Aggregation of Red Biood Cells, MSFC and
1) 2UV Spectrometers trom Univ of Colorada Auslralia, igate aggregation of

human red blood cells in zero g.

8. MLE - Mesoscale Lightning Experiment, MSFC, first
flight, pholograph atmospheric lightning activity from
orbit.

9. ELRAD - Earth Limb Radiance Expenment. JSC, first
flight. photagraph earth limb radiance pre-sunrise/
post-sunset.

10. Student Experiment SE82-4 - “Effects of weightiessness

on Ti grain formation and strength * L. Bruce,
St. Louis, MO, Spansor: McDonnelf Douglas
. Student Experiment SE82-5 - “Utilizing a semi-permeable
membrane to direct crysial growth in zero grawity.”
S. Cavou, Mariboro, N, Sponsor: Union College
GAS (Getaway Special): None

Y XY}

previous flghts in less complicated conligurations ta Special Payload Mission Kits
examine growth of proten crystals in zefo g. 1. Galley
2. MADS
B-41
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Summary of Shuttle Payloads and Experiments

Mission Duration: 121 hes 0 min 9 sec

Data not available, DOD Classified Mission.

Flight _ Launch Date Landing Date Crew Payloads and Exp
STS27 Dec2. 1988 Dec6, 1988 Cor Robertl Gibson Deployable Payloads: Crew Comportment Payloads
Atiantis KSG EAFB Pt GuyS. Gardner Data not available, DOD Classified Mission, Data not availabte, DOD Classilied Mission,
MS: Richard M. Mutiane Attached PLB Paylosds: Special Payload Mission Kits
MS: Jermy L Ross Data not avarlable, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Wilkam M. Shepherd GAS (Getaway Special); None
Mission Duration: 105 hrs & min 37 sec Data not available, DOD Classified Mission.
5TS-20  Mar 13,1989 Mar 17,1989 Cor: Michael L. Coats Deployable Payloads: GAS (Getaway Special):
Discovery KSC EAFB Pttt JohnE. Blaha 1. TDRS-DAUS: Tracking and Data Relay Satelste/ 1. Chicken Embryo Development (CHIX) in space
MS: James P. Gabian Inertial Upper Stage. One of four identical 2. Etects of Weightlessness of Bones (SSIP 82-08)
MS: James F. Buchli communications satelites providing support for 5TS Crew Compariment Payloads
MS: Robert C. Springer and othet customers 1. Protein Crystal Growth (PCG-111-1)
Mission Duration: 119 s 38 min 52 sec Antached PLB Payloads: 2. Chromosome and Plant Cell Division in Space
1. SHARE (Space Stat:on Heat Pipe Advanced (CHROMEX)
Radiator Element) 3. IMAX Camera
2. OASIS-1 (Orbiter Experiments Autoromous 4. Ar Force Maui Optical Site Calibration Test (AMOS)
Supporting instr Syslem Special Payload Mission Kits: None
§75-30 May4.1989 MayB, 1983 Cdr. David M. Walker Depioyable Payloads: GAS (Getaway Special): None
Atlantis KSC EAFB  Px Ronald J Grabe 1. MagelianiUS - Unmanined three-axis attitude- Crew Compartment Payloads
MS: Norman E. Thagard controlled exploration spacecraft containng systems 1. Fluids Expenment Apparatus {FEA)
MS: Mary L. Cleave required to achieve orbit of Venus and map its 2. Mesoscale Lightning Experiment (MLE}
MS: Mark C. Lee surlace. 3. Air Force Maui Optical Ste Calibration Test {AMOS)
Mission Duration: 121 ws D min 9 sec Attached PLB Payloads: None Special Payload Mission Kits: None
STS-28 AugB, 1969  Aug 13,1989 Cor: Brewster H. Shaw Deployable Payloads: Crew Compariment Payloads
Columba KSC EAFE  Pit: Richard N. Richargs Data not available, DOD Classitied Mission, Data rot available, DOD Classified Mission.
MS: DavidC. Leetsma Attached PLB Payloads: Special Payload Mission Kits
MS: James C. Adamson Data not avaitable, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Mark N, Brown GAS (Getaway Special):

B-42

i

7

4 XA

]

o
i

"y
‘n

R |
co
i i
[E I
S 7
Han® -l

(28 2
b a2 ‘1

" ,-1

WUUUVLe

&

'A_.._'_,_‘___‘v




| -

| re— / u r k]
Summary of Shuttle Payloads and Experiments
Flight Launch Date Landing Date Crew Payloads and Exp
STS-34  0ct 18,1989 0123 1999 Cor: Donald € Wiliams Deployable Payloads: Crew Compartment Payloads
Atlantis KSC EAFB P Michael McCulley 1. Galileo/MJS - Unmanned spin-stabilized expioration 1. Polymer Morphology
MS: Efien S. Baker spacecraft comprising a Jupiter orbiter and a Jupiter 2, Growth Hormone Concentration & Distribution in Plams
MS: Frankiin R. Chang-Diaz atmaspheric entry probe maled to the US. 3. Sensor Technology Experimant
MS: Shannon W. Lucid Attached PLB Payloads: 4. IMAX Camera
Mission Duration: 119 hrs 33 mins 24 sacs 1. Shuttle Solar Backscatter Ultraviolel (SSBUV) 5. Mesascale Lightning Experiment
GAS (Getaway Special): 6. Air Force Maui Optical Site Calibeation Test (AMOS)
1. _Zero Gravity Growth of ice Crystals Special Payload Mission Kits: None
STS-33  Nov22 1989 Nov 27,1989 Cdr: Frederick D. Gregory Deployable Payloads: Crew Compartment Payloads
Discovery KSC EAFB Pit: John £, Blaha Data not available, DOD Classified Mission, Data not avaitable, DOD Classified Mission,
MS: Maniey L. Carter Attached PLB Payloads: Special Payload Mission Kits
MS: Frankiin Musgrave Data not avaiiable, 00D Classified Mission, Data not available, DOD Classified Mission.
MS: Kathiryn C. Thornton GAS (Getaway Special):

Mission Duration: 120 hrs 6 mins 49 secs

Data nol availabie, DOD Classified Mission.

.n‘v-.

hAAAARAAAA

STS-82  Jan9,1990 Jan20,1990 Cdr: Daniel C. Brandenstein Deployable Payloads: 4. Fluids Experiment Apparatus
Columbia KSC EAFB  Pit: James D. Wetherbee 1. Syncom IV-5, a geostationary communications 5. IMAX Camera
MS: Bonnie J. Dunbar satellite also known as Leasal, leased 1o U.S. Navy 6. Latitude/Longitude Locator (L3)
MS: Marsha S, vins Attached PLB Payloads: None 7. Mesoscale Lightning Experiment (MLE)
MS: G. David Low Returned Cargo: 8. Protein Crystal Growth (PCG)
Mission Duration: 261 hrs 0 mins 37 secs 1. LDEF, a non-powered space vehicle containing
experiments - Deployed on STS-41C GAS {Getaway Special): None
Crew Compartment Payloads
1. American Flight Echocardiograph (AFE) Speciat Payload Mission Kits
2. Ar Force Maui Optical Site Calibratian Test 1. Remote Manipulator System (AMS)
(AMOS) 2. Galley
3. Characterization of Neurospora Circadian Rhythms 3 MADS
{CNCR
B-43
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Summary of Shuttle Payloads and Experiments

(CHROMEX)
2. Sokd Surtace Combustion Experiment {SSCE)

3. Radiosotope Generator {TRG) Cooling System

Fiight  Launch Date Landing Dute Crew Paylosds and Experiments
STS-36  Feb 28,1990 Apr 14,1930 Cdr: John D. Creighton Deployable Pryloads: Crew Compartment Payloads
Allantis KSC DFRF  Pt:  John H. Casper Data not available, DOD Classified Mission. Data not available, DOD Classified Mission.
MS: David C, Himers Atiached PLB Payloads: Special Payload Mission Kits
MS: Richard M. Mulkane Data not availatle, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Pierrs J. Thuot GAS (Getawsy Special):
Mission Duration: 106 hrs 18 mins 23 secs Data not avaitabie, DOD Classified Mission.
STS-31  Apr24,1990 Apr29,1990 Cor: Loren J. Shriver Deployable Payloads: 2. MAX Camera
Discovery KSC EAFB P Charles F. Bolden i 1. Hubble Space Telescope (HST), a large aperture 3. Mvesbgation into Polymer Membrane Processing (IPMP)
MS: Bruce McCandiess optical lelescope. { 4. Proten Crystal Growth (PCG)
MS: Steven A. Hawley Attached PLB Payloads: | s Radiation Monitoring Experiment (RME)
MS: Kathryn D. Suliivan 1. IMAX Cargo Bay Camera (ICBC) 6. Investigalion of Arc and lon Behavior in Microgravity
Mission Duration: 121 hes 16 mins 5s8cs 2. Ascent Particle Monitor (APM) {Student Expenment 82-16)
GAS (Getaway Spectal): None Special Paylosd Mission Kits
Crew Comparimant Payloads 1. Remote Manipulator System (RMS)
1. Arr Force Maui Optical Site Calibration Test 2. Galley
(AMOS) 3. HSTEVA Tools
STS41  Oct6.1990 Oct10,1990 Cdr Richard N, Richards Deployable Payloads: 3. Voice Command System (VCS)
Discovery KSC DFRF P Robert D. Cabana 1. UlyssesiUS/PAM-S 4. Physiological Systems Experiment (PSE)
MS: Bruce E. Melmick Altached PLB Payloads: 5. Radiation Monitor Experment (RME.Ilt)
MS: Wiliam M. Shepherd 1. Shuttle Solar Backscalter Uliravioiet {SSBUV) 6. Investgation into Polymer Membrane Processing (IPMP)
MS: Thomas D, Akers 2. Intedsat Solar Array Coupon (ISAC) - Attached to 7. Air Force Maui Optical Site (AMOS)
Mission Duration: 98 hws 11 mins RMS am | Special Payload Mission Kits
i GAS (Getaway Speciaf): None 1. Remote Manipulator System (RMS)
1. Chromosome and Plant Cell Division in Space 2. Galiey
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Summary of Shuttle Payloads and Experiments
Flight  Launch Date Landing Date Crew Payloads and Experi
STS-3  Nov 15,1930 Nov 20,1990 Car Richard O. Covey Deployabie Payloads: Crew Compartment Payloads
Atlantis KSC KSC Pit: Frank L. Culbertson Data nat available, DOD Classified Mission, Data not avaitable, DOD Classified Mission,
MS: Robert C. Springer Atlached PLB Payloads: Spectal Payload Mission Kits
MS: Carl J. Meade Data not available, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Charles 0. Gemar GAS (Getaway Special):
Mission Duration: 117 hrs 55 mins Data not available, DOD Classified Mission.
STS-35 Dec2,1990 Decif, 1990 Cor Vanca Brang Deployable Payloads: None GAS (Getaway Spacial): None
Columbia KSC OFRF Pt Guy S. Gardner Aftached PLB Payloads: Crew Compartmant Payioads
MS: John M. Lounge 1. Astro-1 - Three ultraviolel tebescopes attached ko an 1. Shutile Amatew Radio Experiment {SAREX)
MS: Jeftrey A, Holiman Instrument Pointing System (IPS): 2. Air Force Mau Optical Site (AMOS)
MS: RobertA. R Parker a W i UV Py i S 3. Uiraviolet Plume Instrument (UVPI)
PS: Ronald A, Panse {WUPPE)
PS: Samusl T, Duance b. UV imaging Talescope (UIT} Speciat Payload Miasion Kits
Mission Duration: 215 hes 6 mins <. Jopkins UV Telescope (HUT) 1. Galley
2. BBXRY - Broad Band X-ray Telescope. Attached to 2 A Coefficient Package (ACIF)
1S own Iwo-axis pointing system (TAPS)
STS-7  Apr5.1991  Apr11,1991 Car Steven R Nagal Deployable Payloads: GAS {Getaway Special): None
Atlantis KSC EAFB  PIt:  Kenneth D. Cameron 1. Gamma Ray Observatory (GRO), an unmanned Crew Compartment Payloads
MS: Linda M.Godwin astronamical observalory designed 1o imaga objects 1. Protein Crystal Growth (PCG)-Il
MS: Jerome Apt at high energy (gamma ray) wavelengths. 2. Air Force Maui Opiical Site (AMOS)
MS: Jerry L Ross Attached PLB Paylcads: 3. Radiation Monitoring Equipment (RME)-Il
Mission Duration: 143 hrs 33 mins 40 sec 1. Crew and Equipment Translabon Aids [CETA) - 4. Shurle Amateur Radio Experiment (SAREX)-I
designed 10 evaluate chnig ip 5 B Ti gy
for EVA crewmember translation 8. Associates Materials Dispersion Apparatus (BIMDA)
2. Ascent Particie Monitor (APM) - designed 1o assess
the particuiate contamnation in tha Orbiter PLA Special Payload Mission Kits
during ascent 1._Aemote Manipuiator System (RMS) SN 301
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Summary of Shuttle Payloads and Experiments
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Flight  Launch Daie Landing Date Crew Payioads and Exp
STS-39  Ape 28,1991 May6,1991  Cdr: Michael L. Coats Deployable Payloads: 3. Muit-Purpose Expenment Container (MPEC) - An
Drscovery KSC EAFB  Pi. BlaneL Hammond,Jr.| 1 Shuttie Payload Autonomous Salellite (SPAS)-l/ additional USAF expenment mourted on STP-1

Migsion Duration: 199 hrs 26 mins 16 sec

MS: Guion S, Blutord Intrared Background Signature Survey (IBSS) - GAS (Getaway Special): None

MS: Gregory J. Harbaugh SPAS-Il - IBSS was designed to observe rocket Crew Compartment Payloads

MS: Richard J. Hieb plume firings at infrared wavelengths. 1. Cloud Logic 1o Optimize Use of Defense Systems
MS: Donaid R, Me! Attached PLB Paylonds: {CLOUDS}-1A

MS: Charles L. Veach 1. Ar Force Program (AFP)-675 - The objective of 2. Radation Monitoring Equipment (RME)-Il

AFP-675 was to observe near-Earth space and

Special Paylosd Mission Kits

celestial objects al infrared & ultraviolet wavelengths, 1, Remote Manipulator System (RMS) SN 301
2. Space Test Payload (STP)-1 - Five USAF 2. Buoservelinstrumentation Technology
P mounted on a Hitchhiker-M carier. 3. Associales Materials Dispersion Apparatus (BIMDA)
STS-40  Jun5, 1991 Jun 14,1981 Cor. Bryan O OConnor Deployable Payloads: None 2. Expermant in Crystal Growth
Columbia KSC DFRF  Pr- Sidney M. Gutierrez Attached PLB Payloads: Spaceiab Life Sclences 3. Orbital Ball Bearing Experiment
MS: James P Bagian {SLSH 4. In-Space Commercial Processing
MS: Tamara E. Jernigan a. Spacelab Long Module 5 Foamed Ulratight Metals
MS: M. Rhea Seddon b. Tunnel 6. Chemical Precipitate Formabon
P5. Drew F. Gaffney ¢. Tunnel Extension 7. Microgravity Expenments
PS: Mlie Hughes-Fulford d. Tunnel Adapter 8. Flower and vegetable seeds exposwre to Space
Mession Duration: 218 hrs 15 mins 14 sec Experiments 9. Crystal Growth Exp
a. 6 Body Systems. 10. Active Soldering Experments

b. 6 Cardiovascular/Cardiopuimonary
. 3 Blood System
d. 6 Musculoskeletal
. 3 Neurovestbuiar
(- 1immune System
9. ' Renal/Endacrine System
Gas Bridge Assembly - 12 - GAS experiments
mounted on a truss sturcture in the PLB.
GAS (Getaway Special):
12 Experiments on GBA
1. Sotid State Microaccelerometer Experiment

. Orbiter Stability Experiment

12. Effects of cosmic Ray Radiation on Floppy Disks and
Plant Seeds Exposure to Microgravity

Crew Compartment Payloads

1. Physiological Monitoring System {PMS)

2. Urine Monitonng System (UMS)

3. Animal Enclosure Modules (AEM)

4. Middeck Zero-Gravity Experiment (MODE)

Special Payload Mission Kits

1. Airlock Transter Tunnel
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Summary of Shuttle Payloads and Experiments
Fligt _ Launch Date Landing Date Crew Payloads and Experis
STS43  Aug2.1991  Aug 11,1991 Cdr: John E. Blaha Deployable Payloads: Crew Compartmeni Payloads
Atantis KSC KSC Pit: Michaet A. Baker 1. TDRS-DAUS: Tracking and Data Retay Saielite/ 1. Air Force Maus Optical Site {AMOS)
MS: James C. Adamson Inerbal Upper Stage. One of four identical 2. Autoral Photography Experiment (APE)
MS: G. David Low communicatons satedites providing suppart for STS 3. Biosenvefinstrumentation Technology Associates
MS: Shannon E. Luckd and other customers. Materials Dispersion Apparatus (BIMDA)
Mission Duration: 213 hrs 22 mins 26 sec Attached PLB Payloads: 4, 0 nto Polymer ; ing
1. Space Station Heatpipa Advanced Radiator Element {IPMP)
(SHARE-1} 5. Protein Crystal Growth (PCG)
2. Shuttle Solar Backscatier Uttraviolet (SSBUV) 6. Space Acceleration Measurement System (SAMS)
3. Optical Communications Through the Window 7. Soiid Surtace Combustion System {SSCS)
{OCTW) Experiments 4. Ulraviolst Plume Instrument
1. Gas Bridge Assembly (GBA)
GAS (Getaway Special): Special Payload Mission Kits: None
1. _Tank Pressure Control Experiment (TPCE)
STS48  Sep12,1931 Sep 18,1991 Cdr: Jotn O. Creighton Deployable Payloads: 3. Radiation Monitoring Experiment (RME)
Discovery KSC EAFB Pit: Kenneth 5. Reightier 1. Upper Atmosphere Research Satelite (UARS) 4. G inio Polymer P
MS: Mark F. Brown Attached PLB Payloads: {IPMP)
MS: James F. Buchli Expenments 5. Protein Crystal Growth (PCG)
MS: Charles 0. Gemar 1. Gas Brioge Assembly (GBA) 6. Middeck 0-Gravity Dynamics Experimenl (MODE)
* Mission Duration: 128 hrs 28 mins 17 sec Crew Compartment Payloads 7. Shuttie Activation Monilor {SAM)
1. Ascent Particie Monilor (APM) 8. Physiological and Al ical Rodent Experi
2, Cosmic Radkation Effects and Activation Monitor {PARE)
{CREAM) GAS (Getaway Special): None
Special Payload Mission Kits: None
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Summary of Shuttle Payloads and Experiments

A |

Crew

Flight Launch Date Landing Dale

Payioads and Exp

STS44  Nov 14,1991 Dec1,1991 Caor:
Atantis KSC EAFB  Pit:

Mission Dyration: 170 hrs 52 mins 36 sec

Frederick D. Gregory
Terence T. Henricks

. F. Story Musgrave
. Mario Runco, J1.

. James S. Voss

: Thomas J. Hennen

Depioyable Payloads:

1. Defense Support Progranvinerial Upper Stage
satelite (DSPUS)

Attached PLB Payloads:

Y. Interim Operabonal Contamination Monitor (KOCM)

Experiments
1. Gas Bridge Assembly {GBA)
Crew Compartment Payloads
1. Tera Scout
2. Miktary Man in Space (M88-1)

3. Air Force Mau Optical Site (AMOS)

4. Cosmic Radiation Effects and Activation Monitor
(CREAM)

5. Shuttle Activation Monitor (SAM)

6. Ravation Monitoring Expeniment (RME-l)

7. Visual Function Monitor (VFT-1)

B. Utrraviclet Plume Instrument {UVP1)

GAS (Getaway Special): None

Special Payload Mission Kits: None
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The Planets
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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 2875 4,504 5,900
Millions ot Miles 36 67.2 93 141.6 483.6 8882 1.786 2.799 3.666
Period of Revolution {in Earth time) 87.97 days |224.7days |365.26 days {666.98 gays | 11.86 years | 29.46 years | 84.07 years | 164.82 years) 248.6 years
Period of Rotation (in Earth time) 58.65 days - 243.01 days,| 23 hrs 24 hrg 9hrs 10 hrs 17 hrs 16 hrs 6.39 days,
Retrograde |56 mins 37 mins 56 mins 40 mins 14 mins 6 mins Retrograde
Inclination of Axis {Degrees) 0.0 177.3 235 252 308 26.7 979 29.6 122
Inchnation of Orbit to Eciiptic {Deq) 7.0 339 0.0 185 1.3 249 L 77 1 1.77 17.15
Eccentricity (Degrees) 0.206 0.007 0.017 0.093 0.048 0.056 0.046 [0.010 0.248
Equatonal Diameter ;
Kilometers 4,878 12,104 12,755 6,790 142,796 120,660 51,118 49,528 2.300 Appx.
Miles 3.031 7.521 7.926 4219 88.729 74,975 31,763 30,775 1,429 Appx.
Atmosphere Essentally | Carbon Nitrogen, Carbon Hydrogen, [ Hydrogen, | Hydrogen. Hydrogen, Meathane
None Dioxide Oxygen Dioxide Helium Helium Helium Helium
Satelites None None 1 16 (18 15 8 1
Rings None None None None 1 Thousands [ 11 5 Probably
Neone
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The Solar System

' (

Qur automated spacecrafl have traveled 10 the Moon and to all the ptanets beyond our workd
except Plulp; they have cbserved moons as large as small planets, fiown by comets, and sampled
the solar environment. The knowledge gained from our journeys through the solar system has
redefined traditional Earth sciences like geology and meteorology and spawned an enbrely new
discipline called comparative planetology. By studying the geology of planets, moons, asterods,
and comets, and companng differences and simiarities, we are learning more sbout the origin ang
history of these bodies and the solar system as a whole. We are also gawing insight into Earth's
compiax weather systems. By seeing how weather is shaped on other worids and by investigating
the Sun's activity and its influanca through the solar system, we can befter Understand cimatic
conditions and processes on Earth,

The Sun

Many spacecraft have explored the Sun's environment, but none have gotten any closer to its
surface than appraximatety two-thirds of the distance from Earth to the Sun. Pioneers 5-11, the
Pioneer Venus Ortiter, Voyagers 1 and 2, and other spacecratt have all sampled the solar

i The Ulysses sp launched Qct 6, 1990, is a joint solar mission of NASA and
the European Space Agency. After using Jupiter's gravily to change its rapectory, Ulysses will fiy
over the Sun's polar regions during 1994 and 1995 and will perform a wide range of studies using
nine onboard scientific instruments.

The Sun dwarfs the other bodies in the solar system, representing approximately 99,86 percent ol
all the mass in the solar system. All of the planets, moons, asteroids, comets, dust, Bnd gas add up|
10 only about 0.14 percent. This 0.14 percent represents the matenal ieft over from the Sun's
formation. One hundred and nine Eavths would be required to fit across the Sun's disk, and its
interior could hold over 1.3 mition Earths,

As a star, the Sun generates energy by the process of fusion. The temperature at the Sun's core is
15 million degrees Calsius {27 milkon degrees Fahrenheit), and the pressure there ts 340 billion
tmes Earth's air pressire at sea kevel, The Sun's surface temperature of 5,500 degrees Celsius
{10,000 degraes Fahrenhait) seems almost chilly compared to its core temperature. Al the solar
core, hydrogen can fusa into helium, producing energy. The Sun produces a strong magnetic fisky
and streams of charged particles, extending far beyond the planets.

The Sun appears to have been active for 4 6 billion years and has enough fuel tor another S billion
years or s0. At the end of (s fite, the Sun wil start to fuse helium into heavier elements and begin lo
swell up, utimately growsng so karge that it wil swallow Earth  After a bikon years as a “red giank” it
will suddenly collapse into a "white dwarf” -- the final end product of a star like owrs It may take a
trillion years to cool off completety.

Mercury

Obtaining the first ¢lose-up views of Mercury was the primary objective of the Mariner 10 spacecrafi,
Jaunched Nov 3, 1973. Aher a journey of neary 5 months, including a Hyby of Venus, the spacecraft
passed within 703 km {437 mi) of the solar system’s innermost planet on Mar 29, 1974. Untl
Mariner 10, fitthe was known about Marcury. Even the best telescopic views from Earth showed
Marcury as an indistinct abject lacking any surface detail. The planel is $o close to the Sun that itis
usually bost in solar glare. When the planet is visible on Earth's horizon just after sunset or before
dawn, it is dbscured by the haze and dust in our atmosphere. Only radar telescopes gave any hint
of Mercury's surface conditions prior 1o the voyage of Maniner 10

Marnner 10 photographs revealed an ancient, heavily cratered surface, closely resembing our
Moon, The pictures also showed high ditfs crisscrossing the planet., apparently ceated when
Mercury's interior cooled and shrank, buckling the planet's crust. The cliffs are as high as 3 km (2
mi) and as long as 500 km {310 mi).

I on Mariner 10 that Mercury has a weak magnelic liekd and a race of
atmosphere - a irifonth the density of Earth's atmosphere and composed chiefly of argon, neon,
and helium. When the planet’s orbit takes it closest to the Sun, surface temperatures fange from
467 degrees Celsius (872 degrees Fahrenheit) on Mercury's sunht side 10 -183 degrees Celsius
(-298 degrees Fahrerheit) on the dark side. This range in surface lemperature is the largest for a
single body in the solar system. Mercury literalty bakes and freezes at the same time.

Days and nights are long on Mercury. The combination of a slow rotation relative to the stars {59
Earth days) and a rapkd revolution around the Sun (88 Earth days) means that one Mercury solar
day takes 176 Earth days o two Mercury years, the tme il takes Mercury to complete two orbits
around the Sun.
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The Solar System

Mercury appears 1o have a crust of light silicate rock bike that of Earth. Screnlists believe Mercury
has a heavy iron-rich core makung up slightly less than haif of its volume. That would make
Mercury's core larger, proportionally, than the Moon's cora or those of any of the planels.

After tha initial Mercury encounter, Mariner 10 made two additonat fyoys - on Sep 21, 1974, and
Mar 16, 1975 ~ belore control gas used to onent the spacecratt was exhausted and the mission
was concluded. Each fiyby took place at the same local Mercury uime when the identical half of the
planet was illuminated; as a result, we still have nat seen one-half of the planet's surface.

Venus

Veiled by dense cloud cover, Venus -- aur neares! planetary neighbor — was the first planet to be
expiored. The Mariner 2 spacecraft, launched Aug 27, 1962, was the first of more than a dozen
successiul American and Soviet missions [0 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 insiruments measured Venys for 42 minutes. Marnner §, launched
in Jung 1967, flew much closer to the planer. Passing within 4,094 kiemeters (2,544 miles) of
Venus on the second American fiyby, Mariner 5's instruments measured the planet’s magnetic
fiekd, ionosphere, radiation belts, and temperatures. On its way to Mercury, Mariner 10 flew by
Varus and transmitted ultraviolet pictures to Earth showing cloud circulation patterns in the
Venusian atmosphere.

On Dec 4, 1978, tha Pioneer Venus Orbiter became the frst spacecraft 1o orbt the planet. Five
days later, the five separate companents making up a second spacecraft, the Pioneer Venus
Mutiprabe, entered the Venusian atmosphere at different locations above the planet. The four
small prabes and the main body radioed atmosphenc data back 1o Earth during thew descent
toward the surtace. Although designed to examing the atmosphere, one ol the frobes survived its
impact with the surtace and continued 10 transmil data for ancther hour.

Approximately 96.5 percent of Venus' atmosphere (95 times as dense as Earth's) is carbon dioxide
The principal constituent of Earth's atmosphere is nirogen. Venus' aimosphere acts kke a
greenhouse, permitting solar radiation ta reach the surtace but trapping the heat that would
ordinarily be radiated back into space, As a resull, the planet's average surlace temperatura is 482
degrees Celsius (900 degrees Fahrenheit), hot enough to melt lead.

A radio altimeter on the Pioneer Venus Orbiler provided the first means of $eang iough the
iplaner's dense cloud cover and determining surface fealures over aimost the entie planel. NASA's
‘Magellan spacecratt, launched on May 5. 1989, has ortrted Venus since August 10, 1990. The
‘'spacecralt uses radar-mapping techniques to provide ult high h images of the surface,

Magslian has revealed a landscape dominated by volcanic features, faults, and impact craters.
Hugh areas of the surface show evidence of multiple periods of tava flooding with tlows lying an top
of previous ones. An eievated regian named Ishiar Terra is a lava-filed basin as large as the
United States. Atone end of this plateau sits Maxwell Montes, a mountain the size of Mount
Everest. Scarring the mountain’s Rank is a 100-km (62-mi) wide, 2.5-km (1.5 mi) deep impact crater
named Cleopatra. {AImost all features on Venus are named kor women: Maxwell Montes, Aipha
Regio, and Beta Regio are the exceptions,) Craters surviva on Venus for perhaps 400 million years
because there is no water and very littie wind erosion,

Extensive fault-ing networks cover the planel, probably the resull of the sams crustal fexing that
produces plate tectonics on Earth. But on Venus the surtace temperature is sutficient 1o weaken the
rock, which cracks just about everywhere, preventing the formation of major plates and large
earthquake faults hke the San Andreas Fault in California,

Venus’ predominant weather pattern s a hgh-attitude, high-speed circulation of clouds thal contain
sulfuric acid. At speeds reaching as high as 360 km (225 mi) per hour, the clouds circle the planet
in anly 4 Earth days. The eirculation is in the same direction ~ west (o eas! - as Venus' siow
fotation of 243 Earth days, whereas Eartivs winds blow in both directions - west 1o east and east to
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e
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Venus resembies Earth in size, physical composition, and density move closely than any other west - in six g bands. Venus' servesasa " Y fo¢ the study
known planet. Howaver, significant differences have been discovered. For example, Venus' of our weather.
folation (west to east) is retrograde {backward) compared lo the east-to-west spin of Earth and
most of the other planets
— B-51
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The Solar System
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As viewad from space, Earth's distinguishing characteristics are s blue waters, brown and green
Jand masses, and white clouds. We are anveloped by an ocean ol air consisting of 78 percent
nitrogen, 21 percent 0xygen, and 1 percent other constituents. The only pianet in the soiar system
known to harbor life, Earth orbits the Sun at an average distance of 150 million km (33 million mi).
Earth is the third planet from the Sun and the fifth largest in the solar sysiem, with a diameter a few
hundred kilometers larger than that of Venus.

Our planet’s rapid spin and moiten nickel-fon core give rise fo an extensive magnetic field, which,
along with the atmosphere, shields us from nearly all of the harmiul radiation coming from the Sun
and other stars. Earth's atmosphers protects us from meteors as well, mast of which burn up
before they can strike the surface. Attive geological processes have left no ewidence of the pehing
Earth akmost certainly received soon after it formed - about 4 6 bilkon years ago.

From ou journeys into space, we have learned much about our home planet. The first Amencan
satellitg -- Explorar 1 -- launched Jan 31, 1958, discovered an intense radiation zone, called the
Van Allen radiation betts, surrounding Earth. Other research satellites revealed that our planet's
magnetic hiekd is distorted into a ear-drop shape by the solar wind. We've learned that the
magnetic field does not fade off inl space but has definite boundanes. And we now know that our
wispy upper atmosphere, once believed calm and uneventiul, seethes with activily - sweting by
day and contracting by might. Affected by changes in solar activity, the upper atmasphere
contributes Ip weather and dimate on Earth.

Besides alfecting Earth's weather, sokar activity gives rise to a dramatc visual phenomenon in our
almosphere, When ciarged pariicles from the solar wind become rapped in Earth's magnetic
field, they collide with air molecules above our planel's magnetic poles. These ai molecules then
begin 1o glow and are known as the auroras o the northern and southern lights.

Saledites about 35,789 km (22,238 mi) out in space piay a major role in daily local weather
forecasting. These watchiul electronic ayes warn us of gangerous slorms. Conhnuous global
monitoring provides a vast amount of usefut data and contributes to a better understanding of

From their unique vantage poinis, sateliles can survey Earth's oceans, land Lse and resources, and
monitor the pianet’s health These eyes in space have saved lives, provided
conveniences, and shown us that we may be altering our planet in 0angerous ways.

The Moon

Tha Moon is Earth's single nalural satetlite. The first human lootsteps on an alien world were made
by American astronauts on the dusty surface ol our airless, iteless companion. In preparation for
he Apollo expeditons, NASA dispatched the aulomated Ranger, Surveyor, and Lunar Orbiter
spacecralt 1o study the Moon belween 1964 ang 1968

NASA's Apofio program lett a large legacy of unar materials and data. Six 2-astronait crews
landed on and explored the Tunar surface between 1969 and 1972, camying back a collection of
rocks and soil weighing & tolal of 382 kun (842 1b) and consisting of more than 2,000 separate
samples. From this material and other siudies, scientists have consiructed a history of the Moon
that includes its infancy.

Rocks cotiected from the lunar highlands date to about 4.0-4.3 billion years old. The first few million
years of the Moon's existence were so violent that few traces of this period remain. As a molten
outer layer gradually couled and solicified into diferent kinds of rock, the Moon was bombarded by
huge asteroids and smaller obyects. Soma of the asteroids were as large as Rhode Island or
Delaware, and their collisions with the Moon created basins hundreds of kilomaters across.

This o tapered off app y 4 billon years ago, leaving the funar
hightands covered with huge, ovenapping cralers and a deep fayer of shattered and broken rock.
Heat produced by the decay of radioactive alements began to meil the interior at depths of about
200 km {125 mi) below the surface. For the next 700 million years, lava rose fram inside the Moon
and gradually spread out over the surface, tiooding the large impact basins 1o form the dark areas
that Galileo Galilei, an of the ftalian Renat called maria, meaning seas. As far
as we can tell, there has been no significant voicanic activity on the Moon for more than 3 billion
years. Since then, the lunar surface has been altered only by micrometeorites, atomic particles from
the Sun and stars, rare impacts of large meteorites, and spacecraft and astronauts.

Earth’s complex weather systems,
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The anigin of the Moon 1s stll a mystery. Four theones attempt an explanation: The Moon formed wncluding. is there ie there? Nobod!
near Earth as a separate body; it was tom from Earth; it formed somewhere afse and was captured | hoped
Dy our planet's gravity, of it was the result of a collision between Earth and an asterod about the
$iz0 of Mars. The last theary has some good support bul & ar fram ceftain

y expected the spacecralt 10 spot martian cities, but it was
that the brology experiments would at least find evidence of prmitive hfe, past or present.

Viking Lander 1 became the first spacecraft 1o successiully touch down on another planet when it 1
tanded on Jul 20, 1976. Pholographs sent back irom Chryse Planubia (*Plains of Goid") showed a

Mars bieak, rusty-red landscape. Panorarnic mages revealed a rolling plain, litered with rocks and
marked by nppled sand dunes. Fine red dust fram the martian soil gives the sky a salmon hue.

Mars has long been considered the solar syslem’s prime for harporing

When Viking Lander 2 touched down on Utopia Planitia on Sep 3, 1976, it viewed a more rolling 4
life. Astronomers studying the red planet through telescopes saw what appeared to be straght landscape. one without visible dunes.

knas criss-crossing its surtace. These abservations, later determined 1o be optical Musions, led (o
the popular notion that intelligent beings had constructed a system of ymgation canals. Another

]

The results sent back by the laboratory an each Viking Lander were inconclusive. Small samples of
feason for sciemisis 10 expect life on Mars was the appareni seasonal cokor changes on the the red martan soil were tested in three differant expenments designed to detect biological
planer's surface, This led 1o t might Suppon vegetation processes. Wivle some o the test results seemed 1o indicate biological activily, later analysis }:l yd M
during the warmer moniths and cause piant lie 1o become donmant dunng colder periods. confimmed thal this activity was inorganic in nature and related to the planet's sod chemistry. Is / ’
there life on Mars? No one knows for sure, but the Viking mission found no evidence that organic
Six Amencan missians 1 Mars have been carried ol Four Mariner spacecrat, three fiying by the | molecules exist there.

pianel and one placed into martian orbit, Surveyed the planet extensively before the Viking Orbiters
and Landers artived. Mariner 4, launched in late 1964, flew past Mars on Jul 14, 1965, within 9,846| The Viking Landers became weather stations, recarding wind velocity and direction as well as “
im (6,118 mi) of the surface. Transmiting to Earth 22 close-up pictures of the planet, the atmospheric temperalure and pressure. Few weather changes were observed. The highest

spacecraft found many craters and naturally oaccurring channels but no evidence of artificial canals temperature recorded by either spacecraft was -14 degrees Celsius (7 degrees Fahrenheit) at the
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or flowing water. The Mariners 6 and 7 itybys, duwing the summer of 1969, returned 201 pictures. Viking Lander 1 site in mid . The lowest . -120 degrees Celsius (-184 degrees ‘ '

Mariners 4, 6, and 7 showed a diversity of surface condibons as well as a thin, cold, dry atmospheref Fahrenheit). was recorded in the more northerly Viking Lander 2 site during winter, Near-huricane ,

of carbon dioxide. wind speeds were measured at the twa martian weather stations during global dust storms, but i ~ M
because the atmosphere is so thin, wind force is minimal. Viking Lander 2 photographed light

On May 30, 1971, the Manner 9 Ortxter was launched 1o make a year-long study of the martian

patches of frast, probably water-ice, during its second winter on the planet.
surtace. The spacecratt arrived 5-1/2 months after liftoff, only % find Mars in the midst of a

phanet-wde dust storm that made surface pholography impossible for several weeks. After the The martan atmosphere, like that of Venus, is primarily carbon dioxide. Nitrogen and oxygen are N
storm cleared, Manner § began returing tha first of 7,329 pictures that revealed previously present only in small percentages. Martian air contains onty about 1/1,000 a5 much water as our air, u
unknown marnan features, including evidence that large amounts of waler once flowed across the | but this small amount can condense out, forming clouds that ride high in the almosphere of swir
surtace, etching river vallays and flood plains, around the slopes of towering volcanoes. Paiches of early marning fog can form in valieys. Thera is

evidence that in the past a denser martian atmosphere may have allowed waer 10 flow on the
In Aug and Sep 1975, the Viking 1 and 2 spacecrah, each consising of an orbiter and a lander, planet. Physical features closely resembling shorelines, gorges, riverbeds, and islands suggest f‘

| 22

were launched. The mission was designed 1o answer several queshons about the red planet, that great nvers once marked the planet
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Mars has two moans, Phiobos and Deimos. They are small and ireguiarly shaped and possess
ancient, cratered surfaces. Rt is possible the moons were originaly asteroids that ventured too
close to Mars and were captured by s gravity

The Viking Orbiters and Landers exceeded their design letimes of 120 and 90 days, respectively.
The first to fail was Viking Orbiter 2, which stopped operating on Jul 24, 1978, when a leak depleted
its attitude-control gas. Viking Lander 2 operated until Apr 12, 1980, when it was shut down due to
battery degeneration. Viking Orbiter t quit on Aug 7, 1980, when the last of its aftitude-control gas
was used up. Viking Lander t ceased functioning on Nov 13, 1983 Despite the inconclusive results;
of the Viking biology experiments, we know more about Mars than any other planet except Earth.

Asteroids

The solar system has a large number of rocky and metalbc objects in orbit around the Sun but are
too small to be considered full-fledged planets. These objects are known as asteroids or minor
planets. Most, but nol all, are found in a band oF belt between the orbits of Mars and Jupiter. Som
have orbits thal cross Earth's path, and there 1S evidence that Earth has been hit by astercids in the
past. One of the least eroded, best preserved examples is the Barringer Metaor Cratet near
Winslow, AZ .
Asterpids are material 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 colksion long ago. More likety,
asteroids are material that never coalesced into a planet. In fact, if the estimated total mass of al
asteroids was gathered into a single object. the object would be only about 1,500 km (932 mi)
across. less than half the diameter of our Moon. Thousands of asteroids have been entified from
Earth and 100,000 may be bright enough 1o be photographed through Earth-based telescopes.

Much of aur understanding about asterods comes rom examining pieces of space debris that fal
1o the surface of Earth. Asteroids that are on a colision 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 streak of ight known as a meteor. If the meteorowd does not burn u
completety, what's left strikes Earth's surface and is called a meteorite. One of the best places 1o

fook for meteorites is the ice cap of Antarctica.

0f all the meteorites examned, 92 8 percent are composed of silicate (stone). and 5.7 percent are
composed of ron and nickel; the rest are a muxture of the three materials. Stony meteontes are the:
hardest 1o ienidy since they look very much like terrestrial rocks. Since asteroids are matenal lrom
the very early solar systern. sci are i n thelr comp Spacecraft that have
flown Ihrough the asteroid belt have found that the best is really Guite empty and that asteroids are
separated by very large distances,

Jupiter

Beyond Mars and he asteroid beh. in the outer regrons of our solar system, lie the giant planets of
Jupiter, Satumn, Uranus and Neptune. In 1972, NASA sent the first of four spacecraft to conduct the
initial survays of these colossal worlds of gas and their moons of ice and rock.

Pioneer 10, launched in March 1972, was the first spacecratt to penelrate the asteroid beit and
Irave! to the outer regons of the solar system. In December 1973, it returned the first close-up
imagas of Juprter, flying within 132,252 km (82,178 mi) of the planet's banded cloud tops. Pioneet
11 followed a year later, Voyagers t and 2, launched in the summer ol 1977, returned spectacular
phatographs of Jupiter and its lamily of satefites during fiybys in 1979. These lravelers found
Jupiter to be a whirling ball of biquid hydrogen and helum, topped with a calorful atmosphere
composed mostly of gaseols hydrogen and helium. Ammonia ice crystals form white Jovian
couds. Suliur compounds (and perhaps phosphorus) may produce the brown and orange hues
that characterize Jupiter's atmosphere.

N is likely that methane, ammonia, water and other gases react o form organic molecules in the
tegions between the planet's frigid cloud tops and the warmer hydrogen ocean lying below.
Bacause of Jupiter's atmosphenic dynamics, however, these organic compounds, if hey exist, are
probably short-ived

‘The Great Red Spot has been observed for centuries through lelescopes on Earth, This
hurricane-like Storm in Jupiter's atmosphere is more than twice the size of our planet. As a
igh-pressure regon, the Great Red Spot spins in a direction opposite 1o that of low-pressure
storms on Jupiter; it is Surrounded by swiding currents that rotate around the spot and are
somehmes consumed by it. The Great Red Spot might be a milfion years oid
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Our spacecraft detected lightning in Jupiter's upper atmosphere and observed auroral emissions
similar to Eanth's northern ights at the Jovian polar regions. Voyager 1 returned the first images ol
a kaim, narmow ring encircling Jupiter. Largest of the solar system’s planets, Jupiler rotates at a
dzzying pace, once every § hours 55 minutes 30 seconds. The massive planet takes almost 12
Earth years to complete a journey around the Sun. With 16 known moons, Jupiter is somathing of al
minahure sol system.

A new mission to Jupiter, the Galileo Project, is underway. After a G-year cruise that will take the
Galileo Orbiter once past Venus, twice past Earth and the Moon, and once past two asterouds, the
spacecraft wi drop an atmospheric probe into Jupiter's cloud layers and relay data back 1o Earth.
The Galiteo Orbiter will spend 2 years arcling the planet and fiying close to Jupiter's large moans,
exploring in detail what the two Pioneers and two Voyagers revealed

Galilean Sateliites

In 1610, Gabileo Gaklei aimed his telescope at Jupiter and Spotted four points of ight orrting the
planet. For the first tme, humans had seen the moons of another world. in honar of their
discoverer, thesa four dodies would become known as the Galilean satellites or moons. But Galilea
might have happily traded this honor for one look al the dazzting photographs retumed by the
Voyager spacecralt as they flew past these planet-sized satellites.

One of the most remarkable findings of the Voyager mission was the presence of active volcanoes
on the Gaklean moon lo. Vokanic eruptions had never before been abserved on a world other thani
Earth. The Voyager cameras identified at least nine active voicanoes on lo, with plumes of ejected
material axtending as far as 280 km {175 mi) above the moon's surface. l0's pizza-colored terrain,
marked by orange and yellow hues, is probably the result of sultut-nch materials brought to the
surlace by volcanic activity. Volcanic acbvity on this satellite is the resuit of bdal flexing caused by

the gravitational tug-of-war between lo, Jupiter, and the other three Galilean moons.

Europa, approximately the same size as our Moon, is the brightest Galilean satelite. The moon's
surface displays an array of streaks, indicating the crust has been fractured. Caughtina
grawitadonal tug-of-war like lo, Europa has been heated enough 10 cause its intenor ice to melt,

producing a tiquid-water ocean. This acean is covered by an ice crust that has formed where walar

15 exposed 1o the cold of space. Europa's core 1s made of rock that sank to ils center. Like Europa,
the other two Galilsan moons - Ganymede and Callista - are worlds of ice and rock. Ganymeda 1s
the largest satelite in the solar system -~ larger than tha planets Mercury and Piuto. The satelite is
composed of about 50 percent water or ice and th rest rock. Ganymede's surtace has areas of
difterent brightness. indicating that, i the past, material cozed out of the moon's inferior and was
deposited at various kications.on the surface.

Callisto, only slightly smaller than Ganymeds. hag the lowest dansity of any Gadlean satellite,
suggesting that large amounts of water are part of its composition. Callisto is the most heavily
cratered objec! in tha solar sysiem; no aciivity during its history has erased old craters excapt morg
impacts,

Detailed studies of all the Gakilean saiellitas il ba periormod by the Galilea Orbiler.
Saturn

No planet in the solar system is adorned fike Salum. Hts exquisite ting system is unrivaled. Lika
Jupiter, Saturn is composed mostly of hydrogen. But in cantrast to the vivid colors and wild
turbulence found in Jovian clouds, Satum's atmosphere has a more sublie, butterscoich hue, and
its mariings are muled by high-altitude haze. Given Saturn's placid4ooking

scientists were surpnsed at the high-velocity equatonial jet siream that biows some 1,770 km (1,100
mi) per hour.

Three American spacecraft have visited Saturn. Pioneer 11 sped by the planet and its moon Ttan
in September 1979, retuming the first close-up images. Voyager 1 fokowad in November 1980,
sending back breathiaking photographs that revealed for the first time the complexities of Satur's
ring system and moons. Voyager 2 fiew by the pianet and its moons in August 1981,

The fings are composed of countiess low-gensity particles orbiting individually around Saturn'
equator at progressive distances from the cloud tops. Analysis of spacecraft radio waves passing
through the rings showed that the parbcles vary widely in size, ranging from dust to house-sized
boulders. The rings are bright because thay are mostly ice and frasted rock,
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The rings might have resulted when a moon of a passing body vertured too close to Satun. The
object would have been torn apart by great tidal forces on its surface and n its interior. Or the
object may not have been hully formed and desntegraled under the influence of Satum's gravity. A
third possibility is that the obiect was shatterad by colisions with langer objects orbiting the planet.

Unable either to form inio a moon o to drik away from each other, individual ring particies appear tof
be heid in place by the gravitational pul of Saturn and its satelhies. These compiex gravitational
interactions form the thousands of ringlets that make up the Majo! fings.

Radio emissions quite simiar to the static heard on an AM car radio during an electrical storm were
detected by the Voyager spacecraft. These emissions are typical of lightning but are believed to be
coming lrom Salurn's fing system rather than its atmosphere, wherg no lightning was cbserved. As
they had at Jupiter, the Voyagers saw a version of Earth's auroras near Salum's poles.

The Voyagers discovered new moons and found several satefites that share the same orbit, We
leamed that some moons shepberd fing particies, mantaining Saturn's nings and the gaps in the
fings. Satun's 1Bth moon was discovered in 1890 trom images taken by Voyager 2 in 1981

Voyager 1 determined that Titan has a nitrogen-based atmosphere with methane and argon - one
more like Earth’s in composition than the carbon dioxide atmosphere of Mars and Venus. Titan's
surface temperatura of -179 degrees Celsius (-290 degrees Fahrenheit) implies that there might be

Uranus

In Jarwary 1986, 4-1/2 years after visiting Saturn, Voyager 2 completed the first close-up survey of
the Uranian system. The brief fiyby revealed more information about Uranus and its moons than
had been gheaned from ground obsarvations since ils discovery over 2 centuries ago by English
astronomer Wiliam Herschel.

Uranus, third larges! of the pianets, 1s an oddball of the solar system. Uniike the other planets (with
the exception of Puto}, this giant lies ipped on its side with ils north and south poles altemalely
facing the Sun during an 84-year swing around the solar system. During Voyager 2s fiyby, the
south pole faced the Sun. Uranus might have been knocked over when an Earth-sized object
cofiided with it early in the life of the solar system

Voyager 2 discovered that Uranus' magnetic fiekd does not follow ihe usual north-south axis found
on the other planets. Instead. the field is lited 60 degrees and offset from the planet's center. a

enon that on Earth wouki be like having one magnetic pole in New York City and the other
in the city of Djakarta, on the island of Java in indonesia.

Uranus' atmosphere consists mainly of hydrogen, with some 12 percent halium and small amounts
of ammonia, methane, and water vapor, The planet’s blue color octurs because methane in its
aimosphere absorbs all other colors. Wind speeds range up to 580 km (360 mi) per hour, and

water-ice wlands rising above oceans of ethane-methane liquid of sludge. | y. Voyager
1's cameras coukd not penetrate tha moon's dense ciouds.

Continuing photochemistry from sokar radiation may be converting Titan's methane Io ethane,

ylene and, in ination with nirogen, hydrogen cyanide. These conditions may be simitar o
the atmaspheric conditions of pmeval Earth belween 3 and 4 biflion years ago. However, Titan's
atmaspheric temperature is believed to be 1o low to permit progress beyond this stage of organi
chemistry.

o near the cloud tops average -221 degrees Celsius (-366 degrees Fahenheil).

Uranus' suniit south pole is shrouded in a kind of photochemical "smog” believed to be a
combination of acetylene, ethane, and other sunlight-generated chemicals. Surrounding the
planet's aimosphere and extending thousands of kilomelers into space is a mysterious ultraviolet
shaen known as “elactroglow.” Approximately B,000 km (5,000 mi} below Uranus’ cloud tops, there
is thought In be a scalding ocean of water and dissoived ammonia some 10,000 km (6,200 mi) deep,
Beneath this ocean is an Earth-sized core of heavier materials.

Voyager 2 discovered 10 new moons, 16-169 km {10-105 mi) in ciameter, orbiting Lranus. The five
praviously known -~ Miranda, Anel, Umbxiel, Titania, and Oberon -- range in size from 520 1o 1,610
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km (323 to 1,000 mi) across. Representing a geological showcae, these fiva moons are hait-ce,
hall-tock spheres that are cold and dark and show evidence of past actiity, inckuding fauling and
e flows.

The most remarkabla of Uranus' moons is Miranda, Its surtace features igh clitfs as wetl as
canyons, crater-pocked plains, and winding valieys. The sharp variations in tefrain suggest that,
after the moon Rormed, it was smashed apart by a collision with another body - an event not
unusual in our solar system, which containg many objects that have impact craters or are fragments
from larga impacts. What s extracidinary is that Miranda apparently reformed with some of the
material that had been in its interior exposed on its surface.

Uranus was thought to have oine dark rings; Voyager 2 imaged 11. Incontract to Satrn's fings,
composed of bright particlas, Uranus' fings are primarily made up of dark, boulder-sized chunks,

Neptune

Voyager 2 completed its 12-year tour of the solar system with an investigation of Neptune and the
planets moons. On Aug 25, 1989, the spacectalt swept lo within 4,850 kum (3,030 mi) of Nephune
and then flew on 1o the moon Triton, During the Neptune encounter, it became clear that the
planet's atmosphere was more active than Uranus'.

Voyager 2 observed the Great Dark Spot, a circular storm the size of Earth, in Neplune's
amosphere. Resembling Jupiters Greal Red Spot, the siorm spins counter-Clockwise and moves
westward at aimost 1,200 km (745 mi) per hour. Voyager 2 also noted a smaller dark spotanda
fast-maving cloud dubbed the "Scooter.” as well as high-attitude clouds over the main hydcogen
and helium cloud deck. ThehgheslMMspeedstyplmtwereabsewea, up o 2,400 km

Neptune's magnetic tieid is tilted relative to the planet’s spin axis and 1s not centered at the core.
This phenomenon is simiar to Uranys’ magnetic heid and suggests that the fieid of the two giants
are being generated in an aroa above the cores, where the pressure is so great that iquid hydrogen
assumes the glectrical properties of a metal. Earth's magnetic field, on the other hand, is produced

| by its spinning metalic core and is only slightly Biited and offset relative 1o its center.

Voyager 2 alse shed hight on the mystery of Neplune's rings. Observations from Earth indicated that
there were ares of materiat in omit around the giant planet. |t was not clear how Nephune could
have arcs and how these coukd be kept from spreading out into even, unclumped rings. Voyager 2
detected these ascs, but they were, in paci, part of thin, complete rings. A number ol small moons
could explain the arcs, but such bodies were not spotted.

Astronomers had identfied the Neptunian moons Triton in 1846 and Nereid in 1949, Voyager 2
found six more. One of the new maons -- Proteus - is actually larger than Nereid, but since Proteus
orbits close to Neptune, it was lost in the planet’s glare for abservers on Earth,

Triton circles Neptune in a retrograde orit in under 6 days. Tidal forces on Tritan are causing it to
spiral slowly toward the planet. In 10-100 mihan years (a short time in astronomical lerms), the
moon will be 5o close that Neptunian gravity will tear it apart, forming a spectacular fing lo

1 accompany the planets modest current fings.

Tnton'slandscaelsassvangeammemectedswmseulhwwm Tha moon has mora
fock than its counterparts al Satum and Uranus, Triton's mantle is probably composed of water-ice,
butits crust is a thin verneer of irogen and methane. The moon shows two dramatically ditferent
types of ferrain; the so-called *cantaloupe” tefrain and a receding ice cap.
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{1.500 mi) per hour. Dark streaks appear on the ice cap. These sreaks are the falloul from geyser-Fike voicanic vents 'J
that shoot nitrogen gas and dark, fine-grained particies to heights of 1-8 km {1-5 mi). Triton's thin

Like the other giant planets, Neptune has agaseous hydrogen and helium upper layer over a liquid amosphere, only 1/70,000th as thick as Eartir's, has winds that carry the dark particies and deposil

interior. The pianet's core contains a higher percentage of rock and metal than those of the other | them as streaks on the ice cap -- the coldest surtace yet discovered in the solar system (-235

gas gants. Neptune's distinctive biue appearance, like Liranus® biue color, i5 due 10 atmosphenc degrees Caisius, -331 degrees Fahvarheit), Triton might be mora ke Phuto than any other abject

methane, spacacraft have so far visited,
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| Obsarvations also show that Piuto’s spin axis is tipped by 122 degrees.

Plsto

Piuto is he most distant of the planats, yet the eccentnicity of its orbit peiodically cames il inside
Neptuna's orbit, whers it has been since 1979 and where i wik remain untl March 1999, Pluto's
oebit is also highty inclined ~ tited 17 degrees 1o the orbital piane of the othe planets.

Discovered in 1930, Pluto appears to be fitle more than a celestiat snowball. The planel’s diameter
is calculated to be approximately 2.300 km (1,430 mi), only 2/3 the size o our Moon.

Ground-based observations indicale that Puto’s surtace is covered with methane ice and that there
is & thin aimosphere that may freeze and fall Ip the surface as the planet moves away from the Sue,

The pianet has one known satelite, Charon, discovered i 1978. Charon's surace composition is
Gifforent From PIuto's: the moon appears to be covered with waler-ice rather than methane ice. Its
ot is gravitanonally locked with Piui, 50 both bodies always keep the same hemisphere facing

ech cther, Pluto's and Charon's rotational period and Charon's penod of revolulion are all B.4 Earth
days.

No spacecraft have ever visited Pluto,
Comels

The outenmost members of the solar system occasionaly pay a visit to the inner planets. As
asteroids are the rocky and metalic remnants of the formation of the solar System, comels are the
icy debrig from that dim beginning and can survive only far from the Sun. Most comet nuclei reside
in the Ocrt Cloud, a loose swarm of objects in a halo beyond the planets and reaching perhaps
haliway to e nearest star

Comet nuclei orbit in this rozen abyss unil they are gravitationally pertued into new orits that
carry them close to the Sun. As a nucleus falls inside the orbits of the outer planets, the volatile
elements of which it is made gradually warm: by the tima the nuceus enters the region of the inner
planets, these volatile elements are boiling. The nucleus itsel! is irreguiar and only a few miles

As these materials bod off of the nucéeus, they Jorm a coma or cloud like “head” that can measure
tens of thousands of kilometers across. The coma grows as the comet gets closer to the Sun. The
siream of charged partcles coming from the Sun pushes on this cloud, blowing it back and givng
rise to the comer's Tails.” Gases and ions are biown directly back irom the nudleus, but dust
particles are pushed more slowty. As the nucieus conbnues in s oriit, the dust partices are left
betind in 3 curved arc.

Both the gas and dust talls pont away from the Sun; in eflect, the comet chases its talls as it
recedes from the Sun. The tails can reach 150 mibion km {93 milien mi) in length, but the totad
amount of material contained i this dramanc dispiay would it in an ordinary suicase. Comets -
from the Latin cometa, meaning “long-haired” - are essentially dramalic light shows.

Some comets pass through the solar system only once, but others have their orbits gravitationally
modified by a close encounter with one of the giant outer planets. These latter visitors can enter
cosed efipical orbits and repeatedly raturn to the inner solar system.

Halley's Comet is the most tamous example of a retatively shoft period comel, retuming on an
avarage of once avery 76 years and oroiting from beyond Neptune 1o within Venus' ortal. Confumed
sightings of the comet go back 10 240 B.C. This regular visitor 1o aur soiar system is named for Gt
Edmund Halley, because he plotied the comet's orti and predicted its return, based on sarlier
sightings and Newtonian laws of motion. His name became part of asronomical lor when, in 1759,
the comet retsrned on schedule. Untortunately, Sir Edmund did not live to see o

A comet can be very prominent in the sky it R passes comparatvely ciose to Earth. Unfortunately, ony
its most recent appearance, Halley's Comet passed no cioser than 62.4 milkon km (28 8 million mi)
from our word. The comet was visible o the naked eye, especially for viewers in the southern

hemisphere, but it was rot spectacufar, Comets have been 50 bright, bn rare occasions, that they

have been artistically rendered as daggers i ihe sky.
Several spacecraft have flown by comets at high speed; the first was NASA's International

Cometary Explore in 1985. An armada of five spacectaft (wo Japanese, two Soviel, and the
Giotto spacecraft from the European Space Agency) flew by Hallay's Come in 1986.

across, and is made principally of water-ice with methane and ammonia.

ware visible dunng daytime. Historically, comet sightings have been interpreted as bad omens and
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SPACECRAFT _ MISSION LAUNCH DATE ARRIVAL DATE REMARKS
Mariner 1 Vanus Fiyoy S 22,1962 Destroyed shortly atter launch when vehicla veered off course.
Mariner 2 Verus Fiyby Aug 27,1962  Dec 14, 1362 First successtul planetary fiyby. Provided instrument scanning data, Entered salar orbit.
Mariner 3 Mars Fiyby Nov 5, 1964 Shroud failed 10 jettison property; Sun and Canpous not acquired; dki not encounter Mars. Entered solar orbit,
Mariner 4 Mars Fiyby Nov 28,1964  Jul 14, 1965 Provided first close-range pictures ol Martian surface. Entered solar ori,
Mariner 5 Venus Flyby Jun 14,1967 Oct 19, 1967 Advanced instruments retumed data on Venus' surlace temp: 3 , and magy field
emvironment. Entered solar orbit.
Mariner 6 Mars Fiyoy Feb 24,1969  Jul 31,1969 Provided high-resolution phatos of Martian surface, concentrating on equatorial region. Enered solar orbit
Maviner 7 Mars Fiyoy Mar 27,1969 Aug 5, 1969 Provided high-resoktion photos of Martian surface, ing on southern hemisphere. Entered solar orbit,
Mariner 8 Mars Orbiter May 8, 1971 Centaur stage malfunctioned shortly after launch,
Mariner 9 Mars Orbiter May 30, 1971 Nov 18, 1971 Mapped the whoia planet; provided detailed photos of Phobas and Deimos. Craft inoperabi in Mars ofbit.
Pianeer 10 Jupiter Flyoy Mar 2, 1972 Dec 3, 1973 First spacecraft 1o penetrale the Asteroid Batt, Obtained first clase-up images of Jupiter, investigated its
magnelosphere, atmosphere and internat structure. Stil operating in the outer Solar System.
Pioneer 11 Jupiter/Satuem Apr §,1973 Dec 2, 1974 (Jupiter)  The successful encourtter of Jupiter by Pioneer 10 permitied Pioneer 11 1o be retargeted in fight 1o fy by
Sep 1,1979(Satum)  Jupiter and encounter Saturn. Still operating in the outer Sotar System.
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SPACECRAFT _ MISSION LAUNCH DATE  ARRIVAL DATE REMARKS
Lb..-’;'fd f’ Mariner 10 Venus/Mercury  Nov 3, 1973 Feb 5, 1974 (Venus)  First dual-planet mission. Used gravity of Venus 1o attain Mercury encounter. Provided first ultraviolet
Fiyty Mar 29, 1974 (Mercury) photographs of Venus; retumed close-up photographs and detailed data of Mercury. Transmitter was tumed pft

i Sep 21, 1974 (Mercury) March 24, 1975, when attiude contiol gas wass depleted, Crah inoperdble in solar ordit.
Mar 16, 1875 (Mercury}

m Viking 1 Mars Orbiter Aug 20,1875 Sl 19,1976 linorit)  First LS. altempt 1o soft land a spacecraft on another planet. Landed on the Plain of Chryse. Phol
and Lander Jul 20, 1876 (landed)  showed an orange-rec plain sirewn with rocks and sand dunes. Orbiter 1 operated untl August 7, 1960, when it
used the last of its attitude control gas. Lander 1 ceased pperating on November 13, 1983.
r
[ l’fﬂ t Viking 2 Mars Orbitor Sep9, 1975  Aug7,1976(inorbi)  Landed on the Plain of Ulopia. Discovered waler rost on the surlace al the end of the Martian winter. Orbiter 2
: and Lander Sep 3, 1976 flanded)  stopped operating on July 24, 1978, when its attitude control gas was depieted because of a leak. Lander 2
L operated untl Aprit 12, 1980, when it was shut down due 10 baftery degeneration
R | 2o r Voyager ) TowolJupker  Sep5,1977  Mar5, 1979 {dupker)  lwestigaled the Jugiter and Satum planetary systems. Reluened speciacular photographs and provided evidence
) and Saturn Nov 12, 1980 (Satm)  of a ring encirciing Jupiter. Continues to retum data enroute toward interstellar space.
b
1 Voyager 2 Tour of the AU 20,1877 Jul9, 1879 {Jupiter)  Investigated the Jupiter, Saturn and Lranus planelary systems. Provided first close-up photographs of Uranus
r 5 ,4 r 4 n Outer Planets Aug 25, 1961 (Satum)  and its moons. Used gravity-assist at Lkanus 10 continue on to Neptuns. Swept within 1280 km of Nepture on
Jan 24,1986 (Uranus) - August 25, 1989. The spacecralt will continue into interstellar space
Aug 25, 1989 (Neptune)
m \ﬂ , Pioneer Venus 1 Venus Orbier May 20,1878 Dec 4, 1976 Mapped Venus' surface by radar, imaged its cloud systems, explored its magnetic environment and observed
% h interactions of the solar wind with a planet that has no inlrinsic magnetic hield. Provided radar altimetry maps for

nearly all of the surface of Venus, resolving leatures down to about 50 miles across. Still operating in orbit
around Venus,
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USA Planetary Space Flights
SPACECRAFT  MISSION LAUNCH DATE _ARRIVAL DATE REMARKS
Poneer Venus 2 Venus Probe Aug 8, 1978 Dec9, 1978 Oispatched heat-resisting probes to p the phere al widely locations and measured
lempesature, pressure, and density down 1o the planet's surface. Probes impacted on the surface.
Magelan Venus Radar May 4, 1989 Aug 1990 Retutned radar images that showed geological features uniike anything seen on Earth. One area scientists called
Mapping crater farms; another area was covered by a checkered pattern of closely spaced fault lines running at right
angles. Most intnguing werg indications that Venus stil may be geologically active. Will contnue to map the
entive surfaca and observe evidenca of volcanic efuption Into 1991.
Galilsa Jupiter Orbiter Oct 18, 1989 Dec 8, 1990 {Earth) Asoptimxedwpanspacecraﬁ;anomaerwbsmmmabnsmmmmhrmidysamm
and Probe Feb 1991 (Venus) planet, its satedites and the Jovian magnetosphers and a Probe will descent into the atmosphere of Jupiter 1o
make in sity measurements of its nature. Galileo fiew by Venus, conducting the first infrared imagery and
spectroscopy below the planer's cloud deck and used the Earth's gravity o speed it on its way to Jupiter.
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H USSR Planetary Space Flights

U

SPACECRAFT _ MISSION LAUNCH DATE ARRIVAL DATE REMARKS
r Venera 1 Venus Probe Feb 12,1961 First Soviet planetary fight; launched from Sputni B. Radio contact was lost during flght. spacecraft was not
; operating when it passed Venus.
B Sputrik 19 Venus Probe Aug 25, 1962 Unsuccessha Venus attempt.
Spulnik 20 Verus Probe Sep 1, 1962 Ursuccesshul Venus atiempl.
Sputnik 21 Venus Probe Sep 12, 1962 Unsuccessful Venus attempt.
t Sputnik 22 Mars Probe Oct 24, 1962 Spacecrat and final rocket stage blew up when accelerated 1o escape velocity
Mars Mars Probe Nov 1, 1962 Contact was lost when the spacecrat antenna could no langer be pointed towards Eanh.
h Sputnik 24 Mars Probe Now 4, 1962 Disintagrated during an attempt at Mars trajectory from Earth parking orbi.
Zond 1 VerusProbe  Apr2, 1964 Commurications lost. Spacecrah wenl inlo solar trot,
H Zone 2 Mars Probe Nov 30, 1964 Passed by Mars; faied to return data. Went into solar orbit.
Venera 2 Venus Probe Nov 12, 1965 Feb 27, 1966 Passed by Venus, but failed to retum data.
h Venera 3 Verws Probe Nov 16,1965 Mar 1, 1966 Impacted on Venus, becoming the first spacecralt to reach another planet. Fasled lo retum data
Venera 4 Verus Probe Jun 12,1967 Oct 1B, 1967 Descent capsule data during p descent. Sent of pressure, density, and
chemical jon of the phare before ions ceased.
E Venera 5 Venus Probe Jan 5, 1968 Mar 16, 1969 Entry velocity reguced by atmosphenc braking before main parachute was deployed. Capsule entered atmosphere
on planet's dark side; transmitied data for 53 minutes while raveling inta the atmosphere betore being crushed
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SPACECRAFT  MISSION LAUNCH DATE _ARRIVAL DATE REMARKS

Venera 6 Venus Probe Jan 10, 1969 Mar 17, 1963 Dmmmmwmmmemmua\«smm;wmmmdanmm minutes while traveling
into the atmasphere before being crushed.

Venera 7 Venus Lander Aug 17,1970 Dec 15, 1970 Entry velocity was reduces ynamically belore o After fast descent through upper layers,
mwmmmw.mmmmWWsmumm, Gradually increasing
femperatures were transmitted. Retumed data for 23 minutes atter landing.

Cosmos 359 Venus Lander Aug 22, 1970 UrsuwewuVmamm:lﬂedhmewvdodm

Cosmos 419 Mars Probe May 10, 1971 First use of Proton Launcher for a planetary mission, Mh&mmmwnup@mwmmm‘

Mars 2 Mars Orbiter May 19,197t Nov 27,1971 qummawhomwwwmmﬂawmumnsonm Lander carried USSR

and Lander pennant. Orbiter continued 10 ransmil data.

Mars 3 Mars Orbiter May 28, 1971 Dec2, 1971 Lander separated from parent capsule and landed in the southem i ATV camera small

and Lander panorarmic view. Orbiter ransmitted for 3 months.

Venera 8 Venus Lander Mar 27,1972 Jul 22,1972 ummwwmmrammc,mmmwmmmemww
in the atmosphere. Entry speed was reduced by braking belore parachute depk During descent
arefrigefation syslem was used 1o offset high temperalures. Relumed data on temperature, pressure, light levels,
and descent rates. Transmittad from surface for about 1 hour.

Cosmaos 482 Venus Lander Mar 31,1972 Unsuccesstul Venus probe; escape stage misfited leaving craft in Earth orit

Marsd4 s Mars Orbiters Jul 21,1973 Feb 10, 1974 Pair of spacecraft launched 1o Mars, Mars 4 retro rockets failed to fire; as it passed tha planet, it returned one

and Landers Jut 25, 1973 Feb 12,1974 swath of pictures and some radio occultation data. Mars 5 was successtully placed in orbit, but operated only a
fow days._Retumed phatographs showing small portion of southern hemisphers.
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USSR Planetary Space Flights

(i

SPACECRAFT __ MISSION LAUNCH DATE  ARRIVAL DATE REMARKS
Mars637 Mars Orbiters Aug 51973 Mar 12,1974 Second pair of spacecratt launched to Mars, Mars 6 lander modute Yansmitied measurements of the Martian
and Landers Aug 9, 1873 Mar 9, 1974 Atmosphere during descent. Telemetry ceased abruptly when the landing rockets were fired, Soviet report of
Mars 7 said "the descent module was separated from the station because of a hilch in the operation of one of the
onboard systems, and passed by the planet.”
Venera 9 Venys Orbiter Jun 8,197 Oct 22,1975 First spacecraft 1o transmit a picture from the surface of ancther planet. The lander's signals were iransmitted tn
Bnd Lander Earth via the orbitor. Utiized a new parachute system, consisting of six chutes. Signals continued from the
surtace for nearly 2 hours 53 minutes.
Venera 10 Venus Orbiter Jdun 14,1975 Oct 25, 1975 During descent, stmospheric measurements and detads of physical and chermical contents were transmitted via
and Lander the oriter, Transmitted pictures from the surface of Vanus.
Venera 11 Venus Orbiter Sep8g, 1978 Dec 25, 1978 Artived at Venus 4 days after Verera 12. The two landers took nine samples of the atmasphere at varying
and Lander heights and confirmad the basic components. ‘maging system failed; did not return photos. Operated for 95 minutes.
Venera 12 Venus Orbiter Sep14,1978  Dec 21,1578 A transit module was positioned to relay the lander’s data from behind the planet. Returnad data on atmospheric
and Lander pressurg and components. Did not retum photos; imaging system failed. Operated for 110 minutes,
Venera 13 Venus Orbiter Oct 31, 1981 Mar 1, 1982 Provided first sol analysis from Venusian surface. Transmitted eight cokor pictures via orbiter. Measured
and Lander aimospheric chemical and isotopic composition, electric discharges, and cloud siructure. Operated for 57 minutes.
Venera 14 Vernus Orbiter Nov 4, 1981 Mar 3, 1982 details of the and clouds during descent; soil sample taken. Operated for 57 minutes.
and Lander
Venera 15 Venus Orbiter Jun 2, 1983 Oct 10, 1983 Obtained first high-esolution pictures of polar area. Comphed thermal mag of almost entire northem hemisplere,
Venera 16 Venus Orpiter Jun7, 1083 Oct 16, 1983 Provided computer mosiac images of a strip of the northern continent. Soviet and U.S. geologists cooperated in
siudying and interpreting these images
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Jul 12,1988 Jan 1989 (Mars)

SPACECRAFT  MISSION LAUNCH DATE _ ARRIVAL DATE REMARKS
Vega 142 VenusMalley Dec 15,1384 Jun 11,1985 {Vanus) lnwrmmm-spacaaaﬂprqectw\ngsa\gmvmosendMonnHauy'sCanelaheraoppngm
Mar 6, 1986 (Halley)  Venusian probes. The Venus landers studied the atmosphere and acquired a surtace so¥ sample for analysis, Each
Dec 21, 1984 Jun 15, 1985 (Venus)  lander releasad a hetium-filed nskrumented balloon to measure cloud properties. The other haif of the Vega
Mar 9, 1986 (Halley)  payloads, carrying cameras and i anto Comet Halley.
Phobos 182  Mars/Phobos Jul 71988 Jan 1989 (Mars)

mmmmmtosmmwrﬁmm. Phobos 1 was disabied by a ground

coniroller eror. Pnohoszanlueduasommamary19&|osmyhumimsum4amosmm.and

magnetic field, On March 27, 1%9,mnunwicauonmmPhobos2wasbstwoﬁommcmmmspacwaﬁ

wera discontinued.
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b., ‘ﬂ SPACECRAFT _ MISSION LAUNCH DATE _ ARRIVAL DATE REMARKS
w
Pioneer 1 Lunar Orbit Oct 11,1958 Did not achieve lunar trajectoty; launch vehicle second and third stages did not separate evenly. Returned data on
Van Allen Belt and other phenomena before reentering on October 12, 1958
. n1 m Pioneer 2 Lunar Orbit Nov B, 1958 Third stage of launch veticle failed to ignite. Returned data that indicated Ihe Earth's equatorial region has higher
» ' fiux and energy leveis than previously befeved. Did nol achieve orbit.
Pioneer 3 Lurar Probe Dec 6, 1958 First stage of launch vehicle cut off prematurely; lransmitted cala on dual bands of ratiation around Earth,
l ~ Reentered December 7, 1958.
2=
. Pionear 4 Lunar Probe Mar 3, 1959 Mar 4, 1959 Passed within 37,300 miles from the Moon; returned excellent data on radiation, Emered solar orbil.
‘ Pioneer £-3 Lunar Orbit Nov 26, 1959 Payload shroud broke away 45 seconds after fifiolf. Did not achieve ortit.
m Ranger 1 Lunar Probe Aug 23, 1961 Fhght test of lunar spacecraft carrying experiments i coflect dala on solar plasma. particles, magnetic fields,
it ! and cosmic rays. Launch vehicle failed to restart resutting in low Earth Orbit. Reentered August 30, 1961.
1
f o) 4 t‘““ Ranger 2 Lunar Probe Nowv 18, 1961 Flight test of spacecraft systems for future lunar and interplanetary missions. L aunch vehicle altitude control
¢ system lailed, resulting in low Earth orbit. Reentered November 20, 1961.
Ranger 3 Lunar Landing Jan 26, 1962 Launch vehicle maffunction resulted in spacecralt missing the Moon by 22,862 miles. Spectrometer data on
h xj' H radiation were received. Entered solar ortit.
Ranger 4 Luner Landing Apr 23, 1962 Apr 26, 1962 Falure of central compuler and sequencer syslem rendered experiments useless. No telemelry received.
Impacted on far side of the Moon
M n Ranger 5 Lunar Landing  Oct 16, 1962 Power fakure rendered all systems and experiments useless: 4 nours of data received from gamma ray
h expenment before battery depletion. Passed within 450 miles of the Moon  Entered solar orot.
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SPACECRAFT _ MISSION

LAUNCH DATE _ARRIVAL DATE

REMARKS

Ranger 6 Lunar Photo Jan 30, 1964 Feb 2, 1964 TV cameras lailed; no data returned. Impacted in the Sea of Tranquitity area.

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

Ranger 8 Lunar Photo Fen 17,1965 Feb 20, 1965 T ited high quality before impacting in the Sea of Tranquilty area

Ranger 9 Lunar Phato Mar 21,1965 Mar 24, 1965 T fagh qualtty aphs before i ing in the Crater ol Alph Almast 200 pictres were shown
live via nthe fiest TV ar from the Moon.

Survoyor 1 Lunar Lander May 0, 1966  Jun2, 1966 First U.S. spacecrait 1o maka a fully controlled soft landing on the Moon: landed in the Ocean of Storms arga, .
Retumed high quakity images, from horizon views of mountaing 10 close-ups of its own mirrors, and
seenological data,

Lunar Orbiter 1 Lunar Orbiter Aug 10,1966  Aug 14, 1966 Photographed over 2 millon square miles of the Moon's surlace. Took first photo of Earth from hunar distance.
Impacted on the far side of the Moon on October 29, 1966

Surveyor 2 Lunar Lander Sep20, 1966  Sep 22, 1966 Spacecraft crashed onto the lunar surface southeast of the crater Copernicus when one of its three vernier
engings failed 1o ignite during 2 mid-course maneuver.

Lurar Orbiter 2 Lunar Orhiter Nov 6, 1966 Nov 10, 1966 Photographed landing sites, including the Ranger 8 landing point, and surtace debis tossed out al impact.
impacted the Moon an October 11, 1967.

Lunar Orbiter 3 Lunar Orbiter Feb 4,197 Feb8, 1967 Photographed lunar landing sites; provided onal field and lunar envi data.

Impacted the Moon on Oclober 8, 1967,
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USA Lunar Space Flights
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SPACECRAFT __ MISSION

LAUNCH DATE _ ARRIVAL DATE

REMARKS

Surveyor 3 Lunar Lander

Lunar Orbiter 4 Lunar Orbiter
Surveyor 4 Lunar Lander
Lurar Orbiter 5 Lunar Orbiter

Surveyor 5 Lurar Lander

Surveyor 6 Luner Lander

Surveyor 7 Lunar Lander

Apr 17, 1967

May 4, 1967
Jul 14, 1967

Aug 1, 1967

Sep 8, 1967

Nov 7, 1867

WJan 7, 1968

Apr 19, 1967

May 8, 1967
i 17,1967

Aup 5, 1967

Sep 10, 1967

Nov 9, 1867

Jan 9, 1968

Vermier engines failed to cut off as planned and the spacecraft bounced twice before kanding in the Ocean of
Storms. Returned images, including a picture of the Earth during lunar eclipse, and used & scoap to make the first
excavation and baaning test on an extraterrestrial body. Retumed data on a soil sample. Visual range of TV
cameras was extended by using two flat mirrors. i

Provided the first pictures of he lunar south pole. Impacted the Moon on October 6, 1967.
Radio contact was lost 2-172 minutes before touchdown when the signal was abruptly lost. Impacted in Sinus Medii.

increasad unar photographic coverage 1o better than 93%. Used in orbit as a tracking tarpet. impacted the Maon
on January 31, 1968,

Techmical problems were successfully soived by tests and maneuvers during flight. Soft-tanded in the Sea of
Tranquiity. Retutned images and obtained data on lunar surface racar and thermal reflectivity. Performed
first on-site chemical soil analysis.

Soft-tanded in the Sinus Medii area. Returned images of the lunar surface, Earth, Jupiter, an0 several stars.
Spacecraf engines were restarted, #ting the spacecraft about 10 feet from the surface and tanding it 8 feet
from the onginal site.

tLanded near the crater Tycho. Retumed soma stereo pictures of the surface and of rocks that were of
special interest. Provided fiest pbservation of artificial kght from Eanth.
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USSR Lunar Space Flights
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SPACECRAFT  MISSION LAUNCH DATE _ARRIVAL DATE REMARKS
Lung 11 Lunar Orbiter Aug 24, 1966 SecWWsalellﬂaDaﬂracsNeddurthﬁm. Selenocentric onit.
Luna 12 Lunar Orbiter Oc1 22, 1966 TV system transmitted large-scaie pictures of Sea of Rains and Crater Aristarchus areas. Tested electric
moor for Lunokhod's wheels. Selenocentric orbit,
Luna 13 Lunar Lander Dec 21, 1966 Dec 24, 1966 saftlandedmOesanolsmmamsemmmanicms Two arms were extended to measure soi
density and suriace radioactivity.
Luna 14 Luner Orbiter Apr 7,1968 Smwmwﬁuamwwdrmﬁmdssemnmaﬂmdmmmhrespecnom
Moon." Made further tests of geared elactric motor for Lunokhod's wheels. Selenacentric orbit,
Zond 5 Circumiunar Sep 15, 1968 FirsxspacecraflmcwcumrlavigalelheMommdremrnbEanh Took photographs of the Easth, Capsule was
recoverad from the Indian Ocean on September 21, 1968, Russia’s first 583 recovery.
Zond 6 Circumiunay Nov 10, 1968 Second spacecraft to cilcumnavigate the Moon and return roEarm'toperfecmeaulomaticmﬁairQola
manned spaceship that wit be sent to the Moon * Phatographed lunar far side. Reentry made by skip-gide
technique; capsule was recovered on land inside tha Soviet Uniori on November 17, 1968,
Luna 15 Lunar Sample Jui 13,1969« il 29,1969 Fusmmarsamplevetunawm Began descent on its 52nd stk crashed at the
Retum end of 3 4 minule descent in the Sea of Crises.
Zone 7 Circumiunar Aug 7, 1969 Third circumiunar fight. Far side of Moon pholographed. Color pictures of Earth and Moon brought back. Reentry
by skip-gide techniqua on August 14, 1969,
Casmos 300 Lunar Probe Sep 23, 1969 Unsuccesstul unar atlempt. Reentered September 27, 1969,
Cosmos 305 Lunar Probe Oct 22. 1969 Unsuccessful lunar attempt. Reemered Oclober 24,1969,
B-69
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USSR Lunar Space Flights

SPACECRAFT _ MISSION

LAUNCH DATE _ARRIVAL DATE

REMARKS

tuna 1 Lunar Impact Jan 2, 1959 Intended to impact the Mooo; carmed instruments to measure radiation. Passed the Moon and went inlo solar ortit.

Luna 2 Lunas impact Sep 12,1959  Sep 15, 1959 First spacecralt to reach another celestial body. Impacted east of e Sea of Serenity. carmied USSR pennants.

Luna 3 Lunar Probe Oct 4, 1959 First spacecraft 10 pass behind Moon and send back picturas of far side. Equipped with a TV processing and
Iransmission system, retumed pictures of far side including composite full view of far side. Reentered Apr 29, 1560,

Sputnik 25 Lunar Probe Jan 4, 1963 Unsuccesshd unar atiempt.

Luna 4 Lunar Orbiler ~ Apr2, 1963 Altsmpt 1o Soiva problems of landing insirument containers, Contact lost as it passed the Moan. Barycentric ortit.

Luna § LunrLander  May9,1965  May 12, 1965 First soft landing altempt. Fletrorocket makunctioned; spacecraft impacted in the Sea of Clouds.

a6 Lunar Lander Jun 8, 1965 During midcourse corection maneuver, engine failed o switch off, Spacecraht missed Moon and entered solar orbdt.

20043 Luner Probe Jul 18, 1965 Photographed funar far side and transmitied photos to Earth © days later. Entered solar orbit.

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

Lura 8 Lurar Lander Dec 3, 1965 Dec 6, 1965 Retrorockets fred late; crashed in Ocean of Storms.

Luna 9 Lunar Lander Jan 3, 1966 Feb 3, 1566 First successfut soft kanding; first TV transmission rom lunar surface. Three panoramas of the lunar landscape
were transmitted from the eastem edge of the Ocean of Storms.

Cosmos 111 Tunar Probe Mar 11, 1866 v ful lunar attempt. F March 16, 1966.

Luna 10 Lunar Orbiter Mar 31, 1966 First lunar satelite. Studied lunar surface radiation and magnetic field intensity; moniktored strength and variation
of lunar gravitalion. Selenocentnic orbit
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USSR Lunar Space Flights
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SPACECRAFT _ MISSION LAUNCH DATE ARRIVAL DATE REMARKS
{una 16 Lunar Sampla Sep 12,1970 Sep 20,1970 First recovery of lunar 50l by an automatic spacecraft. Controlied landing achieved in Sea of Fersiity; automatic
Retum drilling rig dapioyed: samples collected from lunar surface and returned tp Earth on September 24, 1970.
Zond B Circumiunar Oct 20, 1970 Fourth circumiunar flight. Color pictures taken ol Earth and Moon. Aussia’s 58cond s8a recovery occurred on
October 27, 1970, in the indian Ocean.
Luna 17 Lunar Rover Nov 10,1970 Nov 17, 1970 Carrying the first Moon robot, soft landed in Sea of Rains. Lunokhod 1, driven by 5-man team on Earth, traveled
over the kunar surtace for 11 days; ransmitied photos and analyzed soll samples.
Luna 18 Lunar Lander Sep2, 191 Atiempted to land in Sea of Fertiity on 11,1971, C ¥cations ceased shortly afier was
given 1o siart descent engine.
Luna 19 Lunar Orpiter Sep 28, 1971 quwmmmm‘smwﬁeu;wwwmdmmA Selenocentric ontst.
Luna 20 Lunar Sampla Feb 14,1972 Sonlandednséao!(:vises Used “photo-talemetric device® 10 relay pictures of surface. A rotary-percussion dril
Retum was used 1 drillinto rock; samples wera litted into a capsule on ascent stage and returned 1o Earth on Feb 25, 1972,
Luna 21 Lunar Rover Jan 8, 1973 Jan 15,1973 Carried impr and addibional ¥ second Lunokhod raver soft landed near the Sea of Serenity ]
Lunar surface pictures wers and exp were peri Caased operating on the 5th unar day.
- Luna22 Lunar Orbiter May 29,1974  Jun2, 1974 Placed in circular lunar orbit then lowered to obtain TV panoramas of high quaiy and good resokution. Altimeter
feadings were taken and chamical rock composition was determined by gamma radiation. Selenocentric orbit
Luna 23 Lunar Sample 0Oc128, 1974 Landed on the southem part of the Sea of Crises on November 6, 1974, Dewce for laking samples was
Retum damaged; no drilling or sample collection possibie.
Luna 24 Lunar Sampie Aug 9, 1976 Aug 14,1976 Landed in Sea of Crises on August 18, 1976. Carried larger soil carrier. Core samples were drilled and retumed.
Return

U.S ad @sh SCieNtists were given sampies for analyses.
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b NASA Major Launch Record

r
‘ MISSION/ LAUNCH LAUNCH l PERIODI CURHENT ORBITAL PARAMETERS WEDGNT REMARKS
: Intl Design VEHICLE DATE | (Mins. km)] Peri km)|_inei (d All Lsunches from ESMC, unless otherwise noiod
1958
M "—"‘m F': r' Pioneer | {U} Thes-Abke ) Oty DOWN OCT 12, 1958 Measure magnenc hekds around Earth or Moon. Emunbumw\
. BRal 130 (U) velocity and angla; did not reach Moon. Relurned 43 hours of data on
. extent ol radiation band. hydmmagmhc oscilations of magnetic fiekd,
' densky of m space. and i y
| magnetic tield.
bmi [... "1 m r- ‘Beacon | (U) Jupher C Oct 23 DID NOT ACHIEVE ORBIT 42 Thi plastic sphere (12-leet in dameter after inflation) 10 study
' W atmosphare density al varous levels. Upper stages and paykoad
N saparated pror to fwst-stage bumowt,
Pioneer 11 {U) Thaot- Abke | Nov B DID NOT ACHIEVE ORBIT 391 Measurement of magnatic elds around Eanh or Moon. Third stage
f 129{ failed 10 ignite. s briel data provided evidence that equatorial region
b I e r about Earth has higher thux and higher energy radiation than previously
) . considered.
) Pioneer ¥l (U) Juro 1 (L) Dec 6 DOWN DEC 7, 1958 5.8  Measuemont of radiation m space. Error in bumout velocty and
' angle; did not reach Moon  During as flight, discovered second
ragiaton bed around Earth.
i P Pt r 7959 EE]
~ Vanguand I (U} Vanguard Feb 17 1238 3140 558 329 9.4 Sphere (20 inches in diamater) to measure cloud cover. First Earth
1] Alpha 1 {SLV-4) (U) pholo from salellite. Interpretation of dala difficuk because satelfite
[ Jeveloped precessing molion
. ! Pioneer IV (S) Juno H {S) Mar 3 HELIOCENTRIC OREIT 6.1 Measurement of radiation in spaca. Achweved Earh-Moon trajectory;
4 I e 4 t\ 1 n Nu 1 returned exceent radiation data. Passed within 37,300 miles of ihe
Moon on March 4, 1959
Vanguard (U} Vanguard Apr 13 DID NOT ACHIEVE ORBIT 10.6  Payload consisled of wo independent spheres: Sphere A comained
a precise magnelometer to map Earth's magnetic field, Sphere B was a
v {SLV-5) (U} 30-inch inltatable sphere for optical tracking. Second stage tailed
M m,‘ N n ';. because of damage a1 st ration.
Vanguard (L) Vanguard Jun 22 DID NOT ACHIEVE ORBIT 9.8 Magnesium alioy sphere (20 inches in tiameter), 10 /heasure
(SLV-6) (V) solar-Earth heating process which generates weather. Faulty second-
slage pressure valve caysed failure
.‘l Il Explorer (S-1) Juno t (L) Jui 16 DID NOT ACHIEVE ORBIT 415 To measure Eanhis radiation batance. Destroyed by Range Salety
M ' 6] Otficer 5-1/2 seconcds after litolf. failure of power supply 10 guidance
! i n b system
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1959

X X

MISSION/ LAUNCH [LAUNCH | PERIOD LCURHEN’I’ ORBITAL PARAMETERS |WEIGWI’ REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apoges (km)] Perigee (km)] Incl (deg) | (kg) (Al L hes from ESMC, unless otherwise noted)

Explorer & Thor-Able i Aug 7 DOWN PRIOR TO JULY 1961 64.4  Camed mstrumens 10 study panticles and meteorology. Heiped in the

15-2) (S} 134 () discovery of iree radialion levels. a fing of electric cutrent circhng the

| Dena 1 Earth, and obtained crude cloud cover i s

Beacon H (L) Juno H () Aug 14 DID NOT ACHIEVE ORBIT 4.5  Thinplastic inlatabée sphere (12-leet in diameter) to sludy atmosphere
density at various levels. Premature tuel depletion in first stage caused
upper stage mattunction

Big Joe Atlas 10 Sep 9 SUBORBITAL FLIGHT Subordital test of the Mercury Capsule. Capsute recovered

| {Meruny) (S) 8. Sccesshuly s reentry tesd (WEF) |

Vi [t} Vanguard Sep 18 1276 3521 514 334 454  Solarpowered magnesium sphere wih magnetometer boom,

{S) Eta1 (SLV-N(§) provided a comprehensive survey of the Eartiv's magnetic field,
surveyed location of lower edge of Van Allen radiation belts, and
provided an accurate count of Micrometeorite impacts. Last
ransmission December 8 1959

Little Joe 1 Little Joa QOct 4 SUBORBITAL FLIGHT Suborbital test of 1he Mercury Capsule 10 quaky the booster for use

S} LIV #6) (S) with the Mercury Test Program

Expiorer 7 Jno X (S} O 13 DOWN JULY 16, 1989 41.5  Provided data on energenc panicles, radiation, and magnetic storms

{S-1a)(S) Also recorded the lirst micrometeorite penetration of a sensor.

Iota 1

Littla Joe 2 Littie Joe Nova SUBORBITAL FLIGHT Suborbral test of Mercury Capsule 10 tes the escape system. Vehicle

S LV #1A)(S) functioned perfectly, but escape rocket ignited several seconds 100
e (WFF)

Pioneer P-3 (U) Aflas-Able 20 Nov 26 DID NOT ACHIEVE ORBIT 168.7 Lunar Orbiter Probe: payload shroud broke away atter 45 seconds

)

Little Joe 3 Little Joe Decd SUBOABITAL FLIGHT Suborbital test of The Mercury Capsule, included escape system and

[E] UV #2)(8) biomedical tests with monkey (Sam) aboard, to demonstrate igh
akhude abor Al Max g (WFF)

1960 1960

Little Joe 4 Little Joe Jan 21 SUBORBITAL FLIGHT Subortxtal test of Mercury Capsule ncluded @scape system and

{8 {L/V #18)(S! lest wih Mess Sam) aboard

Pioneer V (P-2) Thor-Able IV Mar 11 HELIOCENTAIKC ORBIT 43.0  Sphere. 26 inches in diameter, fo investigate inerplanetary space

[&] 213(8) between orbts of Earth and Venus; lest long-range communications;

Alpha 1 and delermine strength of magnetic lields
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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)
) Explorer (5-46) Juna B (L) Mar 23 DID NOT ACHIEVE ORBIT 18.0 Analyze sleciron and proton raciation anergies in a hghly sifiptical
Ly..‘..m [ orbit. Telemetry tost shortly after (st stage bumout: one of the upper
slages taiked 10 fire.
Tiros 1 (S) Thot-Able H A\ 873 48.4 1225 First successtul waather-study satellite. Demonstrated that saleilles
Beta 2 148 (S) could be used to survey global waather conditions and study other
. surtace teatures Irom space. Transmated 22,952 good-quality Cloud-
- cover 5,
”’ m Soout X (L) Sooun X Apr 18 SUBORBITAL FLIGHT Suborbital Launch Vehicle Development Test with kve tirst and thirt
(L] _..Stages. Vehicles broke up aher first-stagebomout.
Echo A-10 (U} Thor-Delta May 13 DID NOT ACHIEVE ORBIT 753 100-foot passive reflector sphare o be used in a sanes of
W communications axpenments. During coast period, attitude control
! b | m jets on second siage failed
- - Scout | (S) Scout 1 ETR SUBORBITAL FLIGHT Launch Vehicle Development Test, kst coraplete Scout vetucle,
' (S)
Mercury (MA-1) Allas 50 S 29 DD NOT ACHIEVE ORENT Suborbital test of Mercury Capsule Reentry. The Atlas expioded
L] [ 65 seconds atter launch
k ‘ '»d Echo | (A-11) Thor-Deha Aug 12 DOWN MAY 24, 1968 753  Fust passive communications salelite (100-foot sphere). Retiecied a
| -~ 9 21(s) pre-taped message from President Etsenhowar across the Naton,
! Jota 1 demonslirating leasibity of giobal radio comimunications via satelile.
L) Pioneer (P-30) Atias-Able 80  Sep 26 DID NOT ACHIEVE ORBIT 1755  Highty instrumented probe, in lunar orbil, ko investigate thi
' (U] & environmeri between the Earth and the Moon. Second slage taled
t v a rq due 1o mattunction in oxidizer system.
3 Scout U (S) Scout 2 Oct 4 SUBORBITAL FLIGHT Launch Vehicie Development Tast. second compleie Scout vehicte,
S rached an atiude of 3500 mi_ [WF
Explorer 8 Juno N (S) Nov 3 405 49.9 408  Comained instrumemalion lor detailed measurements of the
» ($-30) (S) L he exi of a helum layer in the upper
m_'; ,“ n X1 atmosphere.
" Littie Joe & Little Jon Nov 8 SUBORBITAL FLIGHT Suborbital lest of Marcury Capsule to quality capsule system. Capsule
(] (LY 515 did nex séparatg #orm booser.,
Twcs § (S) Thor-Dedia Nov 23 583 485 1270  Testof L and infrared equ for
. Pit (31(8) i meteor -l information system.
W h Explorer {S-56) Scoum 3 Dec 4 DID NOT ACHIEVE ORBIT 6.4 12-100t sphete to determine the densily of the Eanh's atmosphere.
' {Uy w Second stage failed to ignite.
. ‘ B-74
288
oy [ r —y

XX

b
i
X 13

YVOUUWUUVE W

p— n' " =

g | H‘ " [ o

-y pi " 1 o

- r:: 4 4 F b
[ aee H 4 A4 v roat

— w b 4 b S

ra - - i b i R

ey | gl ‘3 o] / g




NASA Ma

jor Launch Record

1 AAAAAA

I v,«A__.‘_‘_A

Y X )

[ 2% berven-q

Bt s

1960

MISSION/ LAUNCH [LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS IWEIGHY REMARKS

Intl Design VEHICLE | DATE | (Mins.) ['Apogee (km)[ Perigee (km)] inci {deg) | (kg) (ANl Launches from ESMC, unless otherwise noted)

Pioneer (P-31} Atlas-Able 91 Dec 15 DID NOT ACHIEVE ORBIT 175.9  Highly instrumented probe, in lunar orbi, to wnvestigate the

(0] u efvironment between the Earth and the Moon. Vehicle expioded
about 70 seconds after launch due to maltunciion in lirst stage.

Mercury (MR-1A) Redstone Dec 19 SUBORBITAL FLIGHT L Mercury n 2OCIOTy, 235

{8) S miles down range after reaching an aktitude of 135 miles and a speed of
near 4,200 mph. Capsule recovered about 50 minutes after launch.

1961 1961

Mercury (MR-2) Redstone Jan3 SUBORBITAL FLIGHT 1315.0 Subortital test of Mercury Capsule: 16-minute flight included

&) 81 biomedical tgs1 with chimpanzes {Ham) aboard.

Explorer 9 (S) Scout 4 Feb 16 DOWN APR 9, 1964 6.8 121001 sphere to determine the density of the Earth's Atmosphere.

Oeta 1 (S) orbiled by an all-solid rocke!. (WFF)

Mercury (MA-2) Atlas 67 Feb 21 SUBORBITAL FLIGHT 13150 Suborbaal test of Mercury Capsule; upper part of Atlas sirengihened

) (S} by an 8-inch wide stainless steal band. Capsule recovered less than 1
hour atter launch.

Explorer (S-45) Juno it (U) Feb 24 OID NOT ACHIEVE ORBIT 33.6  investigate the shape of the ionosphere. A mallunction foil

] booster separation resulled in loss of payload lelemelry: thied and forth
stages taded to ignite

Little Joe 5A Little Joe Mar 18 SUBORBITAL FLIGHT 1315.0  Suborbial test of Mercury Capsule. Escape rockel motor fired

(V] (L #5A) (U) ] release.

Meroury (MR-BD) Aedsions Mar 24 SUBORABITAL FLIGHT 13150  Suborbdal test of launch vehicke for Marcury Night 10 acquire further

| (S] S £xperience with booster betore manned thight was attempted.

Explorer 10 (S) Thor-Deka Mar 25 DOWN JUN 1968 35.8  injecied ino highly elliptical orbit. Provided informalion on solar winds,

Kappa 1 (®(8) hydromagnetic shock waves, and reaction of the Earth's magnetic fiekd
10 solar Hares

Mercury (MA-3) Atias 100 Apr 25 DID NOT ACHIEVE ORBIT 907.2  Orbital flight test of Mercury capsule. Destroyed atter 40 seconds by

(V)] vy Range Satety Otficer when the inertial guidlance system faled to pitch
he vehicle over loward the horizon.

Explorer 11 (8) Juno H (S) Ape 27 105.8 1578 485 288 37.2  Placed in efplical orbil 10 detect high energy gamma rays from cosmic

Nu 1 (4 stages) sources and their disirbution in the sk

Lite Joe 58 Litte Joo Apr 28 SUBORBITAL FLIGHT 1315.0  Suborbital flight test to demonstrate the ability of the escape and

(S) (L/V #58)(S) 0 hunction amaxq.

Mercury (S) Mercury- May 5 SUBORBITAL FLIGHT 1315.0  First manned suborbital flight with Alan B. Shepard, Jr. Pilot and

L (Freedom ) = LANDED MAY 5, 1961 spacecralt recovered after 15 minuta 22 secon flght.
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NASA Major Launch Record 1961
MISSION/ LAUNCH |LAUNCH PEHIOD‘ CURRENT ORBITAL PARAMETERS IWEIGH'T REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apogee (km)| Perigoe (km)l ol (deg) | (kg) (Al L trom ESMC, unless otherwise noled)
Explorer (S-45a) Juno i (L) May 24 DID NOT AGHIEVE ORBIT 33.6  Investgate the shapa of the wnosphare. Second stage ipnition
(L] system mathunctioned
Meteoroid Sat A Scoul 5 Jun 30 DID NOT ACHIEVE ORBIT 84.8  Evawate launch vehicle. invesligate micromeleoroid impact and
Explorer (3-55) (U) U on. Third faded to
Twos M {S) Thot-Dela Jut 12 100.1 an 730 479 129.3  Deveiopment ol meteorolngical satelite system. Provided excetlent
Rho 1 (S photot and infrared data. Photographed many tropical Stoms during
1961 hwiricane ssason; credited with discovering Hurmcane £siher.
Mercury (S) Mercury- Jul 21 SUBORBITAL FLIGHT 1470.0  Second manned suborbitat llghl with Virgd 1. Grissom. Alter landing,
(Liberty Bell 7) Radsione-4 (S} LANDED JUL 21, 1861 spacecrafl was kst but pilol was rescued 1rom surface of waler.
Mission Duration 15 minutes 37 seconds
Explorer 12 Thot-Detia Ay 16 DOWN SEP 1963 37.8  Firsi of a senes 10 solar winds, magnetic
S (S) {8 (S) holds, and energelic particles_ identitied ihe Van Allon Betts as a
| Upailon 1 magnetosphers
Ranger | {U) Allas-Agena B Aug 23 DOWN AUG 30, 1961 306.2  Flght 1es! of unar carrying exper 10 g
Phi 1 1) COSIMIC rays, magnetic liekis, and energetic particles. Agena tailed 1o
Testar, resuting in low Earth orbi
Explorer 13 (L) Scout 8 Aug 25 DOWN AUG 28, 1961 848  Evawale launch vehicle, invesigate micromeleoroid impact and
Chil [ Thed stage talled 10 (WFF)
Mercury (MA-4) Aias 88 Sep 13 DOWN SEP 13, 1961 12247 Orbealiest of Marcury capsule fo lest systems and abéity 10 return
3] S capsule 10 predelenmined recovery area after one orbit. AN Capsule,
A 1 tracking, and recove) ves met
Probe A (P-21} Scout 7 Oct 19 SUBORBITAL FLIGHT Vehicle test/scientific Geoprobe. Reached altitude of 4,261 miles;
| (S} S e electron feasurerments. (WFF)
Satumn Test Saturn | Oct 27 SUBORBITAL FLIGHT launch vehicle test ol the $-1 boostar
syslem; of ic and design of
{SA-1) (S) 8) the gmire vehicle.
Mercury (MS-1) AF 600A Nov 1 DID NOT ACHIEVE ORBIT 971 Orbial tes! of the Mercury Tracking Network. First Stage exploced 26
(V] Blue Scout (U) seconds after litott; olher three stages destroyed by Flange Saiety
Officer 44 seconds atier launch.
Rarger § (U Atlas-Agena B8  Nov 18 DOWN NOV 20, 1961 306.2  Fhght test of spacecralt systems designed for fulure lunar and
A-Thefa 1 N7 (W L Y MISSION5. ol gyro pH Agena restan
resulting in a low Earth orbit.
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NASA Major Launch Record 1961
MISSION/ LAUNCH (LAUNCH PERIOD[ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km)] Perigee (km)| incl (d kg) (All Launiches from ESMC, unless otherwise noted)
Mercury (MA-5) Atlas 93 Nov 29 DOWN NOV 29, 1861 1315.4  Final ikght test ol al Mercury systems priof lo manned orbdal flight;
(&) S} @¢ Enos on board. andt chi
Alota 1 atter two orbits.
1962 1962
Echo (AVT-1) Thor 338 Jan 15 SUBORBITAL FLIGHT 256.0  Suborbital Communications Test. Canister ejechion and opening
S; (S) successiul, bud 135-fool 16 ruplured.
Ranger M (U} Atlas-Agena B Jan 26 HELIOCENTRIC ORBIT 329.8 Rough land instrumented capsule on the Moon. Booster maltuncion
Alpha 1 121 (W) fesulied in the spacecrah missing the Moon by 22,862 Mies and going
R0 SOlar orbit. TV piciures wefe unusabie.
Twos V (S) Thor-Deta Feb 8 1001 824 700 4833 129.3  Continued research and development of meteorological satalite
Beta 1 s sysiem. LL.S. Waather Bursau intiated imernationa radio facsimile
transmission of cloud based on data received
Marcury (MA-6) Allas 109 Fab 20 LANDED FEB 20, 1962 13549  FirstUS. manned orbital tight. John H. Glenn, Jr. made three orbits of
(Friendshe 7} (S) (S) the Eanh Capsule and pitot recovered afier 21 minutes in the water
Gamma 1 Mission Duration 4 hours 55 minutes 23 seconds.
Reentry 1{U) Scout 8 Mar 1 SUBORBITAL FLIGHT Launch vehicle development testReentry test. Desired speed was
S] ot achieved. (WFF)
050-1(S) Thor-Delta Mar 7 DOWN OCT 8, 1981 2077  Carried 13 instruments 1o study Sun-Eanh relationships. Transmitted
2ta 8) (S) aimost 1,000 hours ol on solar ‘ g
Mmeasurements of 75 solar flares.
Probe B (P-21a) Scout 9 Mar 29 SUBORBITAL FLIGHT S itat vahicle L . Reached an altitude of
S] S} 3,910 miles; ided electron measurements. (WFi
Ranger 4 (L) Atlas-Agena B Apr 23 IMPACTED MOON ON APR 26, 1962 3311 Second altempt to rough land instrumenied capsule on Moon. Failure
Mu1 (S) of central computer and sequencer system rendered experiments
useless | ad on far side of Moon gher of 64 hours
Satum Test Satum Apr 25 SUBORBITAL FLIGHT 86167.0  Suborbital launch vehicle test; camied 95 lons of balast waler M upper
(SA-2) (8) S) #lages which was released al an allitude of 65 miles to observe the
effect on the uj fegion of the simosphere ject High Water).
Aniol 1{S) Thot-Deta Apr 26 DOWN MAY 24, 1976 599  Carried six British L 10 sludy the solar rackation,
Omicron 1 ) (S) and cosmic rays._First Intlemational Satetite. ive with LK.
Cerlaur Test 1 Allas-Centaur  May 8 SUBORBITAL FLIGHT Launch vehicle development test. Canaur expiodsd betofe
(AC-15W FNW separation
B-77
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NASA Major Launch Record 1962
MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENTY ORBITAL PARAMETERS JWE'GHT REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apogee (kmj[ Perigee (km)[ Inci (deg) | (kg) (All Launches from ESMC, uniess otherwise noted)
Mercury (MA-7) Attas 107 May 24 LANOED MAY 24, 1962 13495  Sacond orbial Manned Flight wah M. Scott Campenter. Reentersd
(Aurora 7) {$) ] under manual controt after three orbds  Mission Duration 4 hours
Taw 1 56 mwwies 5 seconds.
Twos V (S) Thor-Deka Jn 19 99.8 e 583 581 1293 G research and of satelite
A-Apha {S} system. Extended observations to highe latitudes. Obsarved ice
brgakup 0 northem lattudes and Storms ofiginating in these areas.
Tetstar 1 (S) Thor-Deta Sl 10 1578 5651 938 448 771 First privately buitt satelile Yo conduct communication experiments
A-Epsilon (0){S) First and L Rei
(ATAT)
Echo (AVT-2) Thor-DeRa Jut 18 SUBORBITAL FLIGHT 256.0  Subortetal communications test. Intiation successiul, radar indicated
_(S) {11348) that the sphere surlace was not as smooth as planned,
Marines | Alas-Agena B Jui 22 DID NOT ACHIEVE ORBIT 202.8  Venus Flyby. Vehicle destroyed by Range Salely Officer about 290
|_{P-37) (L) 145 (U) secaonds after launch when i veered off course
Marines Il Atlas-Agena B Aug 27 HELIOCENTRIC ORBIT 202.8  Second Venus fiyby. First successiul imerplanelary probe. Passed
(P-38) (S) 178 (5) Venus on December 14, 1962, at 21,648 miles. 109 days atier launch,
A-Rho 1 Provided data on solar wind, cosmic dust density, and particle and
Magnelic field varations.
Reeriry Il (L) Scout 13 Aug 31 SUBORBITAL FLIGHT Reentry lest at 28,000 fps: lae third stage ignaion, desired speed was
{n ot achieved. (WFF)
Tiros VI (S) Thor-Deka Sep 18 98 1 679 653 583 1275 Provide coverage of the 1962 hurricane season. Retumed high
APl (12} (8) Quaky cloud cover photographs
Alovette ! () Thor-Agena B Sep 29 1053 1025 9289 80.5 1452 Designed and buik by Canada to measure varialions in the
B-Apha 1 S ionosphere sleciron density distribution. Returned excellent data 1o
13 Canackan, Bitish, and U S_ stations Cocperative with Canada
Explorer 14 Thor-Dekta Oct 2 DOWN JULY 1, 1966 40.4  Monitor trapped corpuscular radiation, solas particles, COSIMIC radiation,
{S-3a)(S) (1) (S} and solar winds. Placed into a highly ellptical orbit, axceldent data
B-Gamma 1 received.
MeorcuryiMA-8} Atlas 113 Octd LANDED OCT 3, 1962 1360.8  Manned Orbital Fiight with Waller M. Schira, Jr. Made six orbits of the
(Sigma 7 (S) [ Earth. Mission Duration 9 hours 13 minutes 11 seconds
B-Deta 1
Rangec V (U) Aflas-Agena B Oct 18 HELIOCENTRIC ORBIT 3425  Rough land mstrumented capsule on the Moon, Makunciion caused
B-Etail 215 (S} power supply J0ss after 8 hours 44 minutes. Passed within 450 miles
of the Moon
B-78
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NASA Major Launch Record 1962
MISSION/ LAUNCH |LAUNCH [ PERIOD | CURRENT ORBITAL PARAMETERS WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee (km)| Pel gee (km)| Incl (deg} | (ko) (All Launches from ESMC, unless otherwise noted)
Explorer 15 Thor-Deka Oct 27 DOWN OCT 5, 1967 44.5  Siudy location, composiion, and decay rale of aniicial rackation bekt
{S-30) (S) {14)(8) created by high atitude nuciear explosion over the Pacific Ocean.
B-Lambda Despini device failed; considerable usetul data transmited.
Satum (SA-3) Satuni Nov 16 SUBORBITAL FLIGHT 8e187.0 launch vehicle P tight. Sacond "Project High
S) S— Waler' using 95 10ns of waler reteased af an atMudeof Q0 nmi. |
Retay | (S} Thor-Deta Dec 13 185.1 7440 1318 475 78.0  Test mercontinental Microwave communication by low-altitude acive
B-Upsilon 1 (15) (S) fepeater satellite. indlial power tallure overcome. Over 500
COMMUNICaTion lests and demonsirations conducied.
Explorer 16 Scout 14 Dec 16 104.2 1166 74752.0 100.7 Measure micrometecroid punciure hazand 10 siruCiural skin sampies.
(8-550) ($) ] First stabstical sample; flux leve! found 16 e between estimated
B-Chi OTMeS. (g
1963 1
Syncom | {U) Thor-Delta Feb 14 CURRENT ELEMENTS NOT MAINTAINED  39.0  Furst test of salefite in oidit. inwtial
1963 04A (18)(S) communication tests successtul; il contact lost 20 seconds aher
command to fire apogee motor.
Satum Test Sawm| Mar 28 SUBORBITAL FLIGHT ial launch vehicie test. in-flight
{SA-4) (S) 8) cutoft of one of eight engines;
utilization system function.
Explorer 17 Thor-Delta Apr 3 DOWN NOV 24, 1966 183.7  Measure density, composition, pressure and temperaiure of the
(SA-4) (S) n(es) Eanth's stmosphere. Discoversd bedt of neutral helium amound Eanh.
1963 09A
Tetstar H (S) Thor-Dekta May 7 2253 10807 968 428 79.4  Conduct Cath L Color and black and
1963 13A {18) (S) white telovision successtully transmitted to Greal Britain and France.
Reimbursable (ATAT)
Mercury (MA-8) Atlas 130 May 15 LANDED MAY 16, 1963 1360.8  Fourth Orbeal Manned Hight with L Gordon Cooper, Jr. Vanious tests
(Fath 7) (S} (8) and Capsule after 22 orbits,
1963 15A N Duration 34 hours 19 minutes 49 seconds
RFD-1{S) Scout 19 May 22 SUBORBITAL FLIGHT 217.6  Suborbital reeniry fight test: carvied AEC Reactor mockup.
8 Reirtassable . _(WFF) |
Tiros VI (S} Thor-Dota Jun 18 958 560 557 58.2 134.7  Continued ical satefile Furnished over
1963 24A (19)(S) 30,000 usetul cloud cover photographs, Inchuding pickues of
Hurricane Ginrty in its earty stages in mid-October.
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1963

MISSION/ LAUNCH |LAUNCH PERIODL CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee (km)[ Perigee (km)[ Incl (deg) | (kg) (All Launches from ESMC, uniess otherwise noled)
CRL (USAF) (S) Scout 21 Jun 28 DOWN DEC 14, 1983 998 C Lab test,
1963 26A 1S Reimtursable (DO0).
Reartry Nl (U) 'Scot 22 W20 SUBORBITAL FLIGHT raeniry fight test of an ablation matenial at
(U] reoniry speeds. Vehicle faled. (WFF}
Syncom il (S) Thor-Delta l 26 CURRENT ELEMENTS NOT MAINTAINED  33.0  Geosynchronous communication satellte 1es1. Voice, letetype,
1963 31A 20) {S) facsimile, and data iransmission lests conducted.
Lnte Joe It Listle Joe Aug 28 SUBORSITAL FLIGHT Suborbital Apolio launch vehicie test. Booster qualdication 1es! with
Test (S s vy payoa Sance
Explorer 18 (S) Thor-Detta Nov 27 DOWN DEC 30, 1965 62.8  Firstin a seres of Inamplanalary Mondoring Plattorms to observe
(IMP-A) 21)(8) Interplanetary space over an extended period of solar cycle
1963 46A Discovered a region ot high-energy raciation beyond the Van Alen
betts; reporied stalionary shock wave created by the imeraction of the
Solar wind and geomagnatic fiakd
Ceonaur Test | Attas-Camaur  Nov 27 1058 1585 473 30.4 4620.8  Launch vehicle development test. instrumented with 2,000 pounds
(S (AC-2) (8) ol sensors. equipment, and Y: and
1963 47A integrity test
Explorer 19 Scout 24 Dec 19 DOWN MAY 10, 1981 7.7 Sphere, 12 teat in diameter, was optically tracked after tracking beacon
(AD-A) {S) 8} failed. 10 obtain long-term atrmospheric density data and study densty
1963 53A changes.
Tiwos Vi (S) Deta 22 Dec 21 %8.9 e 687 58.5 120.2  Contiwed gical satelite . initial Thoht test of
1863 54A ] Picture desk system which made it possibie
ko obtain local cloud cover piciures Ling inexpensive nd stations.
1964 oblain local cloud cover piclures ysing inexpensive ground s 1
Relay (1 (S) DeRa 23 Jan21 194.7 7541 1990 46.4 85.3  Modiied communication Satetite with a capability of TV o 300 one-way
1964 03A {S) voice of 12 two-way
Completed mora than 230 demonstrations and tests; aiso obtained
over 800 hours of radiation data.
Echo 1) (S} Thor-Agena B Jan 25 DOWN JUN 7, 1969 348.4  Rigidized sphere, 135 feel in dlameter, lo conduct passive
1964 04A S communicalion experiments (radio, 1eletype, jacsimile lests). Good
riment resulls obtained, data exchar with USSH. C;
Satum § (SA-5) Saturn | Jan 29 DOWN APR 30, 1966 17.564.2  Launch vehiile development lest  Fitth flight of Satum, first Block 1t
(S) ) Saturn, first ve flight of the LOX/LH tueled sacond stage (S-IV).
1964 05A 11,146 measurements takan
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1964
MISSION/ LAUNCH |LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS [WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [ Apogee [km) Perigee (km)[ inci (d ki (Al L hes from ESMC, unless otherwise noted)
Ranger VI {U) Atias-Agena B Jan 30 IMPACTED MOON ON FEB 2. 1964 364.7  Pholograph lunar surlace betore hard impact  No video sgnais
1964 07A 1993 (S) received. Impacied on west side of Sea of Tranquility, within 20 mdes
of target, after 65.6 hour flight
Beacon Explorer Detta 24 Mar 19 DID NOT ACHIEVE ORBIT 54.7  Provide daia on onosphere; conduct taser and Doppler shit geodelc
A (S-66) (L} ] lracking expenments _Vehcle third stage maitunctioned
Anal li (UK) (S) Scout 25 Mar 27 OOWN NOV 18, 1967 74.8  Camed three British experiments to measure Qalactic racko nowse.
1964 154 S —_ Cooperative wit UK.__ (WFF)
Gemini | (S) Teanil 1 Aprg 89.2 3282 160.9 326 31752 O of Gemini launch vehicie
1984 18A (S combination n launch environment through orbital inserion phase
Firg 1{S) Atlas-Antares  Aps 14 SUBORBITAL FLIGHT 1995.8  Raentry Test 1o study the heating environment encountered by a
263 (S entaring the Eanb's ai here al high i
Apoiks Abort Little Jog It May 13 SUBORBITAL FLIGHT Veticle pr tesi 1o Apollo
A-001 (S S] abont hes. -
Saturn | (SA-6) {S) Saturn | May 28 885 2252 199.5 38 17644.9  Vehicle development test. First flight of unmanned mode! of the
1964 25A {SA-6) {S) o spacecrat. 106 measurements obtained.
Certaur Tost lll Atlas-Centar  Jun 30 SUBORBITAL FLIGHT Launch vehicle development test; periormance and guidance
[65] {AC-3) (S) evawation
SERT1(S) Scout 28 Jul 20 SUBORBITAL FLIGHT Test ion engune performance in space. Conlirmed that hgh
S) NCg 10N beams coukd be neutrakzed in FF)
Ranger Vil (S) Allas-Agena 8 Jul 26 IMPACTED MOON ON JUL 31, 1964 364.7  Photograph unar surface belore hard impact. Transmitted 4,316 high
1964 41A 250 (S) Quality photographs showing amazing detail before impacting in Sea of
Clouds; gt time 68 hours 35 minutes 55 seconds.
Reentry IV (S} Scout 29 Aug 18 SUBORBITAL FLIGHT Reentry Test. Demonsirated the abity of the Apollo spacecraft to
8] withstand ceentry condtions at 27,950 ips
Syncom il {S) Deha 25 Aug 19 CURRENT ELEMENTS NOT MAINTAINED 658 E saielte. Provided
1964 47A S) lve TV coverage of the Olympic games in Tokyo and conducied
various communications tests.
Explorer 20 (S) Scout 30 Aug 25 103.7 1007 ass 799 44.5  lonosphare Explorer 10 oblain radio soundings of upper ionosphere
1964 51A (S) as pan of the Topside Sounder am.
Nimbus | (S) Thor-Agena B Aug 28 DOWN MAY 16, 1974 376.5  Improved meteorclogicat satetlle; Earth oriented to proviie complete
1964 52A S)

global cloud cover images. Returned more than 27,000 excelant
photographs; APT system supplied daytme pholas 10 iow-cost
ground stalions
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MISSION/ LAUNCH |LAUNCH PEROODI CURRENT ORBITAL PARAMETERS lWEIGHT REMARKS
Intl Design VEHICLE| DATE | (Mins.) [Apogee (km)| Perigee (km)| inci (0sg) | (k@) (All Launches from ESMC, unless otherwise noted)
va.,‘ [o.c o] (V)] Atas-Agena B Sap 4 CURRENT ELEMENTS NOT MAINTAINED 487 2 capable of ing related
i f’ 1984 54A 196 {S) ) Cariad 20 © P and solar
Boom - anomaly horizon scanners
i VM;MMM__
. Saum | (SA-7) {S) Saum 1 (S) Sep 18 DOWN SEP 22, 1964 Launch L and lest launch
1964 57A 05cape sysiem. Telemedry obtained from 131 separate and Continuous
t.u B m h measurements
Expiorer 21 (U) Defta 26 Ocl 4 DOWN JAN 30, 1966 Interplanetary Moniloring Platiorm 1o oblain magnetic fiekis, radiation,
1964 60A w and solar wind data  Failed 10 reach planned apogee. tut provided
good dala
RED-2 (S] Soout 31 () Oct SUBORBITAL FLIGHT 217.6 _ Reeniry iight camied AEC Reacior ._Rewmbursable {AEC:
l ﬂ n h Explorer 22 (S} Soout 32 Oct 10 104.5 1060 877 797 52.6  Beacon Explorer; to provide data on vanations n the ionosphere's
¥ 1964 (&) sinucture and relate ionospherc behavior 10 solar radiation. Low-cost
pround stations throughout the world roc‘e:v;:‘ uncoded radio signals.
Mg ﬂﬂ‘_ﬂ on October 1 !M
Marter NI (U) Atlas-Agena O Nov 5 HELIOCENTRIC ORBIT 260.8  Mars fiyby. Fiberglass shroud failed 10 jettison property, S0l panets
#‘ ‘ m : 1964 73A 288 (V) 1ailed 10 extend, Sun and Canopus not acquired. Transmissions
ceased 9 hours after aunch
' ! Explorar 23 Scout 33 Nov & DOWN JUN 29, 1583 133.8  Prowded data on [* and of various
) (8-56C) () S} materials 10 penetration.
. 1964 74A__
r ‘5 ‘ 4 r 1 n Explorer 24 (S} Soout 34 Nov 21 DOWN OCT 18, 1968 8.6  First dual payload {Ar Density/inun); lwo satelites provided delailed
1964 76A ) information on complex radiation-air density relationships in the upper
Explorer 25 (S) 115.2 2401 524 81.3 34.0  amompheres. WSMC)
1984 788
. + Mariner IV (S) Allas-Agena D Nov 28 MELIOCENTRIC ORBIT 2608 Second of two 1964 Mars fiyby faunches, Encounter cocumed on
P ri k 1964 774 288.(5) 0 141965, wah lsest approch s .18 mies o 1 et
Trangmitted 22 pichures.
Apolio Abort Lintle Jou 1 Dec B SUBORBITAL FLIGHT 42593.0  First test of Apolio emergency detection system at abon akitude.
| AD02(S) {8) U]
L Centaur Atlas-Certaur  Dec 11 DOWN DEC 12, 19564 2993.0  Vehicle development figit carried mass model of Surveyor spacecraft,
| n h‘ 1964 824 (AC4) (S) propuision and stage separation 1ast.
v
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NASA Major Launch Record 1964
MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS |WEIGHT)| REMARKS
Intl Design VEHICLE | DATE | (Mins.) [ Apoges (kmj] Perigee (km)[ inci ) (kg) (ANl Launches from ESMC, uniess otherwise noted)
San Marco 1 (S) Scout 35 Dec 15 DOWN SEP 13. 1565 1152 Fhight lest of satelita to furnish data on air densty and ionosphere
1964 B4A S characteristics. Launch vehicle provided by NASA launched by Nakan
launch crew. with Raly. (WFF)
Explorer 26 (S) Della 27 Dec 21 CURRENT ELEMENTS NOT MAINTAINED 45 8 Energetic Panicles Explorer. Carried tive expenmens io provide data
1864 B8A S} on high-ene ricles
1965 1965
Gemini If (S) Thanti 2 Jan 19 SUBORBITAL FLIGHT 31339  Demonstrate struciural imegrity of reeniry module heat prolection
S) during Maximum heating rafe reeniry and demonsirale variable Wt on
feentry module
Tiros IX{S) Delta 28 Jan 22 119.0 2568 702 96.4 138.3  First "Cartwheel” conliguration for Wealher Bureau's Operational
1965 04A {S) system. Provided increased coverage of giobal cioud cover with
pictures of excelent quaiy
0S0B-2 (S} Dena 29 Feb 3 DOWN AUG 9, 1989 2449  Second in a series 10 measure the and energy of solar
1965 07A {S) alectromagnetic radiation in the ultraviolet, X-ray and gamma-ray
regions of the rym
Pegasus | (S) Satun | Feb 16 DOWN SEP 17, 1978 1451.5  Obtained scientdic and engineenng data on the magnikude and
1965 D8A SA-9) (S} Gurection of meteoroids in near-Earth orbit
Ranges Vili (S) Allas-Agena B Feb 17 IMPACTED MOON ON FER 20, 1965 364.7  Photograph luinar surface before hard impact. Transmitied 7,137 high
1965 10A 196 (S) Quality photographs betore impacting in the Sea of Tranquilty; Hight
1ime 64.54 hours.
Centaur Tast Avas-Centaur  Mar 2 SUBORBITAL FLIGHT 2548.0  Vehicle development les!; Atlas stage failed 4 seconds after Miotl.
{10 (AC-5) (L)
Ranger IX (S) Allas-Agena B Mar 21 IMPACTED MOON ON MAR 24, 1965 364.7  Pholograph kinar surtace belore hard impact. Transmitted 5814
1965 23A 204 () axcellent quality pictures. about 200 pictures relayed kve via
oommercial TV. Flight time 64 .52 hours.
Geenni I (S) Teani 3 Mar 23 LANDED MAR 23, 1965 32369 Fist manned orbilal tight of the Gemini program, with astronauts
1965 24A (S) Virgh 1. Grissom and John W. Young. Manually confroded reentry after
Hwee orbits. Mission Duration 4 hours 53 minutes.
Inteisat 1 (F-1} (S) Detta 30 A6 CURRENT ELEMENTS NOT MAINTAINED  38.5  First aperatonal saiellite for Comsat Comp., 1o commercial
1966 28A 8] Irans-Allantic communications. Aeimbursable {Comsal,
Explorer 27 (S) Scout 36 Apr 29 107.8 1317 an 4.2 60.8  Beacon Explorer; obtained data on Eanhv's gravitational fiek). Also
1965 32A (S) carried laser tracking experimants.
B8-83
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or Launch Record
MISSION/ LAUNCH |LAUNCH PERIOD] CURRENT ORBITAL PARAMETERS [WEIGHT REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apogee (km)] Perigee (km][ Incl (deg} | (kg) (AN L from ESMC, unless otherwise noted)
Apolio Abort Litle Jos 1! May 18 SUBORBITAL FLIGHT Demonstration of abort capability of Apolio spacecrafl. Launch escape
A-003 () v vehicle at high aktitude not accompiished due 1o mallunction of Little
Joe ¥ Booster. i . (Whie Sands)
Fire B (S) Allas-Antares  May 22 SUBORBITAL FLIGHT 20058  Second Aesentry Test 10 study heating environment encountered by a
264 {S) body entening 1he Eartiys amosphere al high speed.
Pogasus 1) (S) Satum ) May 25 DOWN NOV 3, 1978 14515 detaction i irmed lower y
1965 39A {SA B} (S density than expecied.
Expiorer 28 (S) Delta 31 May 29 DOWN JUL 4, 1968 59.0  Therd Interplanetary Monitoring Platiorm, carryng eight scienific
1965 42A (S} instruments, to measure MagNatic Jields, cosmic rays, and sotar wind
beyond the Eanh's magnetosphere.
Gemini IV (5) T 4 Jun 3 LANDED JUN 7, 1965 35376  Second manned Gemin fiight with James A McDwitt and Edward H.
1965 43A S) White. During fight, White donned a pressure sult and performed an
EVA using the 2}P (Zero-G Integral Propulsion) Unil. EVA duration: 22
minutesMission Duration: 97 hours 56 minutes 11 seconds.
Tiwos X {S) Deka 32 Jul 1 1003 817 728 96.6 127.0 First U.S. Weathar Bureau-funded Tiros. oblained maximum coverage
1965 51A iS), ©f 1965 hurricane and typhoon season.
Pegasus It (S) Samt Sl 30 DOWN AUG 4, 1969 14515  Fmal o Results ol Pegasus
1965 BOA {SA-10) (S) program indicated that 1he ftux of small particles was less than
expacied, the flux of iarge particles was more than expectad, and the
fux of medium sized particles was about as cted
Scout Test (S) Scout 37 Aug 10 122.2 2418 1136 69 2 20.0  Vehicle davelopmen lest. Camied U.S. Army Secor geodetic sateite.
Secos (S) (s) Reimbursable {DOD)
1965 63A
Centaur Test (S} Altas-Centaur  Aug 11 BARYCENTRIC ORBIT 9526  Vehicle developmen test. Carried Susveyor dynamic model
1965 B4A (AC-6) (S) Oirect-ascent test for guitance evalation.
Gemini V (5) Taan i 6 Aug 21 LANDED AUG 29, 1965 a175.2  Third manned orbial tight with . Gordon Gooper and Chares
1965 68A s) Conrad, Jr. Ejecled : ion Pod (REP) tor
REP DOWN ALG 27, 1965 rendezvous ¥ in
1985 68C and othet on-board axperiments. Mission Duration 190 hours 56
minytes 14 seconds
0SO-C () Deta 33 {U) Aug 25 DID NOT ACHIEVE ORBIT 281.2  Third in a series to maintain continuity of observations during solar
activity cycle. Vehicle third stage ignited prematurely
B-84
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MISSION/ LAUNCH [LAUNCH | PERIOD LCUHRENT ORBITAL PARAMETERS ]WEIGHT REMARKS

Int} Design VEHICLE | DATE | (Mins.) | Apogee (km)] Perigee (km)[ Inci (dogT] (kg) (All Launches from ESMC, unless otherwise noted)

OGO i {U) Thor-Agena D Oct 14 DOWN SEP 17, 1981 507.1  Caried 20 experiments 10 investigaie near-Earth space phenomena

1965 81A (S} on an imerdisciphnary basis. Failure of prmary launch vehcle gudance
resulted in higher than planned orbil. 19 experiments relurmed usetul
data. (WSMC)

G VI {U) Atas-AgenaD  Oct 25 DID NOT ACHIEVE ORBIT Agena target vehiche. of Gemini

5301 (U) and Allas-Agena Target Vehicle. Telemetry lost 375 seconds after

launch of target vehicle, Gemini launch ferminated at T-42 minules

Explorer 29 (S) Deka 34 Nov & 120.3 2273 1114 58.4 174.6  GEQS-A, part ol U.S. Geodetic Satelite Program 1o provide new

1965 89A & geodetic data about the Earth

Expiorer 30 (S) Scoul 38 Nov 18 100.4 881 676 597 56.7  Mondor solar X-rays and ultraviolel emissions during final portion ot

1965 93A S) IQSY. Data acquired by NRL and loreign stalions in 13 countries.
Cooperaive win NAL._ _(WFF) |

Explorer 31 (S) Thor-Agena 8 Nov 28 1205 23905 502 798 98.9  Make rejated studies of i L ition and

1965 988 Sy vanations. Provided exceBent data from regons of the ionosphere

Alouette Il (S) 119.3 2801 500 798 1465 never betore investigaled. Cooperative with Canada

1965 98A

Gemini Vi (S) Taanl 6 Dec 4 LANDED DEC 18, 1965 3628.8  Fourth manned mission with Frank Borman and James A. LoveN, Jr.

1965 100A S Astronauts fliew part of the mission without wearnng pressuee suits.
Mission Duvabon 330 hours 35 minutes 31 seconds.

French 1A (S) Scout 39 Decb 99.2 728 e 759 7.7 Swdy VLF wave inthe i and

1965 1014 S] and measwre electron densities. ive with France. (WSMC

Gemini VI-A (S) Thanil7 Dec 15 LANDED DEC 16, 1965 3175.2 Fihh manned mission with Waller M. Schia. . and Thomas P.

1965 104A {S) Staftord. Fiest rendezvous in space accomplished with Gemini Vil
S| ratt_Mission Duration 25 hours 51 minules 24 seconds

Pioneer Vi (S) Della 35 Dec 16 HELIOCENTRIC ORBIT 63.5  Operated in solar orbd to provide data on solar wind, interplanetary

1965 105A (S) magneti: fields, solar physics, and high-energy charged panticles and
magnetic tislds.

1966 1966

Apollo Abofl Little Joe Il Jan 20 SUBORBITAL FLIGHT 4989.0  Apolo development flighl to demonsirale launch escape vehicle

A-004 (S) {S) periormance. Last ic tight. (Whita Sands)
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MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS JWEIGHT REMARKS
Lh :1 r Intl Design VEHICLE [ DATE | (Mins.) [Apogee (km)] Pariges (km)[ Wnci{deg) | (kg) (All Launches from ESMC, uniess otherwise noted)
ESSAI(S) Della 36 Febd 99.9 819 688 97.9 138.3  Sun-synchronous orbd pevmitied salelie 10 view weather in each area
. 1966 D8A (s of tha giobe sach day, pholographing a given area at the same local
' time gvery day. First Advanced Vidicon Camera System provided
1 valuabie informalion about weathar patterns and congitions.
i | r4 4 Rermtursabte (NOAR) (WSMC)
' ' Reentry V (S) Scout 42 Feb 9 SUBORBITAL FLIGHT 950 Tastlo the heating snvi of a body g the
(5] Eantrs 227,000 18,
Agolio Satum Satum 18 Feb 26 SUBORBITAL FLIGHT 208201 Lsunch Vehicie Thght; carned Apolio
AS-201) (S) (S)
! 1 n r ESSAN(S) Defla 37 Fet 26 [REX) Ta13 1352 101.0 T31.5 . Provded direct readout of Cloud Cover photos 10 local Users. Along
‘ . 1966 16A S) with ESSA |, completed the inftial giobal weather satelte systern.
Gemin Vil {U) TN I8(S)  Mar16 LANDED MAR 17, 1968 3788.0  Agena Targel Vehicle launched from Complex 14 and manned Gemini
1966 20A launched from Compiex 13. Astronauts Ned A. Armstrong and David
E ' '-{4 r GATV (5} Allas-y D Mar1B DOWN SEP 15, 1967 R. Scotl accomplished rencezvous and docking. Attlude and
~ “ 1966 194 5302 (S) maneuver thruster maktunction caused the docked spacscratt to
f wmble. Astronauts separated the vehicles and lerminated the mission
P eanly; EVA was not acoomplished. First Pacilic Ocean landing. Mission
' Duration 10 hours 41 minules 26 seconds
r v ‘! tl .1 Certaur Tesi (U) Atas-Centaur  Apr 8 DOWN MAY 5, 1966 784.7  Launch vehicle development Hight, carried Surveyor model. Second
' ‘ h 1966 30A (AC8){U) Centaur Enging firing unsuccesstul
QA (U Atlas-Agena D Apr8 1008 799 788 35.0 1769.0  Carried four experiments 1o study UV, X-ray and gamma-ray regions.
| 1966 31A $002C (S) batlery mallunctioned
» Nirbus Il (S) Thor-Agena D May 14 108.0 1175 1092 100 4 4137 Provided global waather photography on 24-hour basis tot
b-;\ﬂ n : 1966 404 05303 (S) resaarch and operational use
" g km Geeni X (U) Alias-Agena D May 17 DID NOT ACHIEVE ORBIT 3252.0  Tarpet vehicle for Gemini |X, vehicle ladure caused by a shorl in ihe
5303 (U} servo control circuit
Explorer 32 (S) Dekta 38 May 25 DOWN FEB 22, 1985 224.5  Atmosphere Expiorer; carried 8 experiments 1o measure
T 1966 44A (S) ition, density and p in the upper
M‘ n v almosphers
) h Sueveyor | (S) Adlas-Ceniaur  May 30 LANDED ON MOON JUN 2, 1966 9952  Achieved sofi lunas landing in Ocean of Storms. Periormed
: 1966 45A (AC-10) (S} ; tasts and 9 Landing pads
. penetrated the Wunar surtace 10 & maximum depth of ¥ inch.
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NASA Major Launch Record 1966
MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
intl Design VEHICLE| DATE | (Mins.) ["Apogee (km) | Periges (km)[ inci {deg) | (ko) (All Launches from ESMC, unless otherwise noted)
Germru IXA (U) Taanilg Jun 3 LANDED JUN 8, 1966 Seventh manned mission with Thomas P. Statiord and Eugene A.
1966 47A S Ceman. Target vehicle shroud failed io separate; docking was not
GATV () Alas-Agena O Jun 1y DOWN JUN 11, 1966 achieved. EVA was successiul, but evaluation of AMU was not
1966 464 5304 (S) achieved Mission Duration 72 hours 21 minutes
OGOl (S) Atlas-Agena 8  Jun 7 CURRENT ELEMENTS NOT MAINTAINED 5148 . Garmed 21 10 obtain data on ical and
1966 49A 5601 (S) solar phenomena in the Earth's First 3-axis stabilization in
tighly eliptical orbit
OovV3(5) Scout 46 Jun 9 143.0 4711 647 40.8 Rackation research saseie 1or the USAF. Reimbursable (DOD)
1966 52A {8
Pageos | (S) Thor-Agena D Jun 23 1776 5443 2735 84.4 Sphere. 100 leet in diameler, 1o delermine the location of contingmts,
1966 56A (8} hmmuat.wmwwmpoimusbqamm
& 80N network of stalions. {WSMC)
Explorer 33 (S) Deka 39 Jul CURRENT ELEMENTS NOT MAINTANED 93 4 Interplanetary Mondoring Platlorm fo study, al lunar distance, the
1966 S8A {9 Earth's magnetosphere and magneic tad. Planned anchored lunar
Orbit was not 0d; usetul data obtained from Earth orbd.
Apoko Saturn Satum 8 Juls DOWN JUL 5, 1966 Launch vehicie development fiight 1o evaluate the S-IVE stage vent
AS-203 (S) () and restart capability.
1966 59A
Gemini X (S) Than 110(S) .l 18 LANDED JUL 21, 1966 Eighth manned mission with John W. Young and Michael Collins.
1966 66A Periormed first docked vehicle maneuvers; stangup EVA ol 87
GATV (S) Allas-Agena D Jul 18 DOWN DEC 29, 1966 minutes; umbiiical EVA of 27 minutes. Mission duration 70 hours
1968 65A 5305 (8] 48 minutes 39 seconds.
Lunar Ortiter | (S) Atlas-Agena D Aug 10 DOWN QCT 29, 1566 Pholograph landing 5#es 1or Apolio and Surveyor missions from lunar
1966 73A 5801 (S) orbe. Photographed aver 2 mislion square mies of the Moon's surtace;
100k the first two photos of the Earth from the distance of ihe Moon,
Demonstrated mansuverabiity in lunar orbit
Pioneer VIi (S) Deha 40 Aug 17 HELIOCENTRIC ORBIT 63.5  Second in a series of interplanetary probes 1o provide data on solar
1966 75A (8) ic fields, and cosmic ra;
Apollo Satuwn SaumiB(S)  Aug 25 SUBORBITAL FLIGHT Apolio launch vehicle and spacecratt development Hight 1o 18t the
AS-202 {S) Command Module heat shield and obtain launch vehicie and
spacecraft data
N
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1966
MISSION/ LAUNCH |LAUNCH | PERIOD ]JURHEM ORBITAL PARAMETERS |WEK;HT REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apogee (km)] Purigee (km)[ inci (deg) 1 (kg) (Al Launches from ESMC, unless otherwise noted)
Gemini X1 (S) Tian N 11 (S) Sep 12 LANDED SEP 15, 1966 3798 4 Nmih manned mission with Charles Convad, J¥. and Richard F Gordon,
1966 81A Jr. Rendezvous and docking achieved. Umbilical and standup EVA
GATV (S} Atias-Agena D Sep 12 DOWN DEC 30, 1966 performed and as wok as sethered spacecratt expenment  Mission
1966 80A 5306 (S) Duration 71 hours 17 minutes 8 seconds.
Surveyor It (U) Altas-Contawr  Sep 20 IMPACTED MOON ON SEP 23, 1966 1000.2  Second soft lunar tanding planned. One varmier engine did not fire for
1966 B4A (AC-7{$) i ion, sending the into a tumbling mode
—— Crashed southeast of crater Copermicus atter 62.8 hour ight,
ESSA N (S) Deka 41 Oct2 1145 1484 1383 1011 147.4  Replaced ESSA | in Tiros Operational Satefite (TOS) system.
1966 87A {S) Sophisticated cameras and sensors provided valuable information
about the world's weather patiems and conditions. Resmbursable
NOAA {
Centawr Test Allas-Centawr  Oct 26 DOWN NOV 8, 1966 952.6  Launch vehicle development flight. Surveyor model injected ino
(AC-9) (S) (AC-9) (S) simulated unar transter orbit. Demonstraled wo-burn parking omit
| 1966 95A _operalional capabilty
Irsolsat It F-1 (L) Doka 42 (S) Oct1 28 717 37023 J32e 17.0 871 Comsat commercial communications satelite. Apogee monitor
1968 98A makunction resuled in eliptical ot Reimbursable (Comsat)
Lunar Orbiter 2 (S) Atlas-, D Nové DOWN QCT 11, 1967 385.6  Photographed lunar landing siles from lunar orbt; provided new data
1966 100A 5802 (S) ©on unar graviational field; photagraphed Ranger VIl tlandng point and
surtace debris tossed out at Impac!
Gemni XN (5) Ttan 8 12(S) Now 11 LANDED NOV 15, 1966 a762.1 Tenth and last manned Gemini fight with James A. Lovett, Jr. ang
1966 104A Edwin E. Aldrin, Jr. Rendezvous and docking acheeved. Two EVA's
GATY (S) Allas-Agena D Nov 11 DOWN DEC 29, 1966 performed  Mission duration 94 hours 35 minutes 31 seconds.
1868 103A 5307 (S]
ATS H({S) Allas-Agena D Dec 7 1250.5 35251 28888 14.0 7031 Perform various ication, gy, and control o
1966 110A 5101 (S) experments and carry out scientific measurements of orbial
. i residts g. Spin-gcan cloud
camera photographed changing weather patterns: air-to-ground and
Air-10-a¥ communications demonstrated for the 1irst time.
BiosateMte | (U) Deta 43 Dec 14 DOWN FEB 15, 1967 426.4  Carned biological specimens 1o delermine the effecis of the space ]
1966 114A {S) envionment on life processes. Reentry vehicle separated but the
rocket fakled, keaving Ihe capsule in orbit. No uselul scientific data
obtained.
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NASA Major Launch Record 1967
MISSION/ LAUNCH (LAUNCH PERIODI CURRENT ORBITAL PARAMETERS |WEIGHT!| REMARKS
intl Design VEHICLE | DATE | (Mins.) | Apogee (km}[ Perigee (km)] incl (deg| (k@) (All Launches from ESMC, unless otherwise noted)
1967 1967
Intetsat i F-2 (S) Delta 44 Jan 11 CURRENT ELEMENTS NOT MAINTAINED 871 Comsat commercial communication satelde. Reached intended
1967 014 & location on February 4, 1967, Aeimbursable (Comsat
ESSAIV(S) Deka 45 Jan 26 113.4 1437 1324 102.0 1315 Replaced ESSA I in TOS system Provided dady coverage of locat
1967 08A S) weather systems 10 APT receivers. Shutter maunchon rendered one
camera ratve. Rermbursable (NOAA). (WSMC)
Lunar Orbiter 3 (S) Allas-Agena D Feb s DOWN OCT 9, 1967 385.6  Photographed lunar landing sites trom lunar orb#. atso retumed
1967 0BA 5803 (S) 600,000 sq. mi. of front and 250,000 sq. M1 01 back Sxde lunar
I n ided gravitatignal lield and lunar environment data
OSOH (S) DeMa 46 Mar g DOWN APH 4, 1982 2844 Camied 9 experiments to study structure. dynamics and chemical
1867 20A {S) composition of Ihe outer solar atmosphere through X-ray, visible, and
UV radiation measurements
Intetsat | F-3 (S) Denta 47 Mar 22 CURRENT ELEMENTS NOT MAINTAINED a7.1 Comsat ion satedle. C tntelsat It
1967 26A S) System_Reimbursable (Comsat}
ATS (V) Allas-Agena D Apr § DOWN SEP 2, 1969 324.3  Testof the gravety grackent control system, carmed mcrowave
1967 31A 5102 (U) communications, meteorological cameras, and eight scientifc
expariments. Second slage failed 10 restan. rasulting in an elliptical
orbi._Limited data obtained
Surveyor il (S) Aflas-Centaur  Apr 17 LANDED ON MOON APR 20, 1967 10358  Vernier engines failed 10 cut off as planned; spacecralt bounced twica
1967 35A {AC-12) (S) betore landing. Surface sampler was used for pressing. digging,
trenching, scooping. and depositing surace material in view of the
camera. Returnad aver 6.300 pholographs inchuding pictures of the
Eadh during lunar echipse
ESSAV(S) Deka 48 Apr 20 135 1419 1352 101.8 1474 Replaced ESSA lllin TOS System. Furnished daiy global coverage of
1967 36A S) weather systems. Reimbursabie (NOAA)
San Maroo 11 (S) Scout 52 Apr 26 DOWN OCT 14, 1967 1293 First satee launch attempl from a mobie sea-based piationm i the
1967 38A S) Indian Ocean; Dy Nakian crew. S
provided ial air density
ity (M|
Lunar Ovblter IV {S) Allas-Agena D May 4 DOWN OCT 6, 1967 385.6  Lunar orit acheeved. Photographed 99% of the Moon's front side and
1967 41A 5804 (5) adddional back site areas.
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1967

REMARKS

MISSION/ LAUNCH |LAUNCH | PERIOD| CURRENT ORBITAL PARAMETERS | WEIGHT

Intl Design VEHICLE | DATE | (Mins.} m)] Perigee (km)| Incl (deg) | (kg) (Al Launches from ESMC, uniess otherwise noted)

Al Il (S) Scout 53 May 5 DOWN DEC 14, 1970 1025  Firsl UK-built satellite 10 exiend atmospheric and ionospharic

1967 424 5 > wah UK

Explorer 34 {S) Deha 49 May 24 DOWN MAY 3, 1969 73,9 Fitth in marplanetary Monitoring Plattorm series ¥ study Sun-Eanh

1967 S1A {8) el . Ellptical orbit achieved. Usetul data returned WSMC]

ESRO K-A {U) Scout S5 ()  May 29 DID NOT ACHIEVE ORBIT 891 Carmed 7 expeniments 1o study solar and cOSMIC radiation. Thard Hage
vehicle iadure. ESRQ. WSMC

Mariner V (S) Atlas-Agena D Jun 14 HELIOCENTRIC ORBIT 2449  Verus tyby, Retumed data on plane's atmosphere, rachation, and

1967 60A 5401 (S} magnelic fiekd environment.

Surveyor IV {U) Atas-Cemaur  Jul 14 IMPACTED MOON ON JUL 17, 1967 10374 Lunar soh landing mission. All systerns were norrnal uniil 2 seconds

1967 68A (AC-11}{S) betore relro rockel bumout (2-172 minutes before touchdown) when
the i was, fosl,

Explorer 35 (5) Deka 50 w19 SELENOCENTRIC ORBIT 104 4 inderplanetary Monitoring Platform to study solar wind and

1987 70A 1] interplanetary fields at lunar distances. Lunar OrbA achieved. Results
indicalnd no shock front precedes the Moon. no magnetic field, o
radiation betts or evidence of lnar inosphere:

OGOV (S} Thor-Agena D  Jul 28 DOWN AUG 18, 1972 5516  Sludy relationship between Sun and Earth's environenent. Near-polar

1967 73A 8] ol 3-axie stablized.

Lunas Orbiter V (S) Atlas-Agena D Aug 1 DOWN JAN 31, 1568 385.6  Fith and final mission 1o photograph potential 1anding sites from lunar

1967 75A 5805 (S) orbi._Increased lunar phatographic coverage to better than 99%.

Bicaatelte )l (S) Dekta 54 Sep 7 DOWN SEP 8, 1967 425.4  Caniod 13 exp to conduct b i n low Earth

1967 B3A S orbl. Reantry indiated 17 orbits early because of communications

: difficullias Bnd sipem wn recovery area. Air recovery successiyl,

Surveyor V (S) Atlas-Cenlaww  Sep 8 LANDED ON MOON SEP 11, 1967 70061 Lunar solt landing accompdished. returned TV photos of unar surtace

1967 B4A {AC-13) (S) and data on chermical characterstics of nar so

etsat It (S) Dola 52 Sep 28 CURRENT ELEMENTS NOT MAINTAINED  87.1  Comsat commercial communicatons satetite to provide 24-hour

1967 94A {8) transoceanic service. Reimbursable (Comsat),

0S0-IV{S) Delta 53 Ol 18 DOWN JAN 15, 1882 2767 Continuation ol DSO program o befter understand the Sun's

1967 100A ) structura and determine the solar influence upon the Earh. Obtained
the first pictures made of the Syn in extreme uRraviolet,

RAM C-1(8) Scout 57 (S) Oct 19 SUBORBITAL FLIGHT 116.6  Reentry test 1o i i problems expers
Ay reentry. (WFF)
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1967
MISSION/ LAUNCH |LAUNCH | PERIOD L CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] inci (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
ATS M {S) Atlas-AgenaD  Nov§S 1436.1 35842 35733 121 714.0  Further development of experiments and concepts in useful
1967 111A 5103 (S) of space qy to gY.
ion, and Earth resources ma ment
Surveyor VI (S) Adas-Centaur  Nov 7 LANDED ON MOON NOV 10, 1967 1008.3  Lunar soft landing achieved: pictures and soN analysis dala ransmiied.
1967 112A {AC-14) (S} Vemier engines restarted, lifting spacecratt 10 teet from the surtace
and landng B teet from the original landing site, perorming the first
rocket-powered lakeoff trom the nar surlace.
Apollo 4 (S) Satumn V Nov 9 DOWN NOV 9, 1967 45506.0  Launch vehickwspacecrait development light. First launch of the
1967 113A AS:501 (S) Satum V;_carried unmanned Apollo Command/Service Module.
ESSA VI (S) Deka 54 Nov 10 1148 1483 1407 1021 1297  Replaced ESSA It and ESSA IV i the TOS systemn; used in ceriral
1967 114A & is of weather. Reambursable (NDAA). (WSMC)
Pionaer VI (S) Detia 55 Dec 13 HELIOCENTRIC ORBIT 65.8  Third in a senes of imerplanelary probes to provida data on the solar
1967 123A S) wind, magnetic fiekds, and cosmic rays. Carried TETR-1, the first NASA
TETR-1 (S) DOWN APA 28, 1968 20.0  piggyback payload.
1967 1238
1968 1968
Surveyor VIl (S} Atlas-Contaur  Jan7 LANDED ON MOON JAN 9, 1968 1040.1  Lunar sot landing achieved; provided pictures of lunar terrain, porions
1968 01A (AC-15) {S) of spacecrafl, experiment operations, stars, planels, crescent Earth as
¥ cha @5, and first observation of arilficial ight from the Earth
Explorer 36 (S) Dekta 56 Jan 11 112.2 1572 1079 105.8 2123 GEOS spacecraft 1o provide precise information about the size and
1968 02A (S) shape ot the Earth and strength of an variations in its gravitational held;
ol he National Geodetic
Apolo 5 (S) Satumn 1B Jan 22 DOWN JAN 24, 1968 42.506.0  First flight test of the Lunar Module: veritied the ascent and descent
1968 07A AS-204 (S stages, propuision systems, and restart opevations
OGOV (S) Atlas-Agena D Mar 4 CURRENT ELEMENTS NOT MAINTAINED 611.0  Provided of energy istics in the Eanh's
1968 14A 5602A (S) radiation beks; first evidence of electric fields » the bow shock.
Explorer 37 (S) Scout 60 Mar5 DOWN NOV 16, 1390 89.8  Sotar Explorer 1o provided data on selected solar X-ray and ukraviolel
1968 17A (8 enmissions. ive with NRL. (W)
Apolio 6 (U) Saturn v Aprd DOWN APR 4, 1968 42856.0  Launch vehicle and spacecrall development flight. Launch vehicle
1968 25A AS-502 (U) s mallunctionad; ecraft systems ol
Reentry VI (S) Scout 61({S)  Apr27 SUBORBITAL FLIGHT 272.0  Turbulert heating experiment 1o obtain heat transier measurements al
20,0008
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MISSION/ LAUNCH |LAUNCH | PERIOD| CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS

inti Deaign VEHICLE | DATE | (Mins.) jo@ (km; rigee (km; deg (kg) (Al Launches from ESMC, unless otherwise noted)

ESRO 1B (S) Scout 62 {5} May 17 DOWN MAY 8, 1871 89.1  Carned seven experiments lo siudy solar and cosmic radialion in the.

1968 41A kower Van Allern bet. with ESRO.

Nimbus B (U) Thoe-Agena O May 18 DID NOT ACHIEVE ORBIT 5715  Expenmental meteorological satelie; also carmied Secor 10 (DOD) as a

Secor 10 (U) [V,] 20.4 soeomuypamad Booster malunctioned: destruct signal sent by

Explorer 38 (S) Dakta 57 ($) Wl 4 2242 5865 5828 1208 2754 Radio Aslrnnomy Expmm o monitor low-frequency radio signals

1968 S5A oniginating in our own solar system and the Eanh’s magnetosphere
and radiation bells.

Explorer 29 (S) Scoul 63 (S) A8 DOWN JUN 22, 1981 9.3 Dual payload (Alr Density/injun Explorers) to cortinue the detaded

1968 88A scientific study of the density and radiation charactenstics of the

Explorer 40 (S) 118.0 2508 678 80.7 69.4  Eards upper atmosphere. (WSMC)

1968 668

ATSIV(U) Aas-Contaur  Aug 10 DOWN OCT 17, 1968 3901 Evaluate gravity-gradient Wiz ati of

1968 88A (AC-1T) (V) voice, TV, telegraph, and digital data. Centaur failed 10 reignite tor
sacond burn, ratt remained in orti attached 1o Centaur.

ESSA Vi (S) Deka 58 (S) Aug 16 1149 1471 1429 1015 147.4  Replaced ESSA V as the primary siored dala sateffile in the TOS

| 1968 654 __ oystem, Reimbusable NOAA) e SWSMG) ]

RAM CI Soout 84 (5] 22 SUBORBITAL FLIGHT 122.0  Measurg gleciron and ion concentralions during rae: (WF!

Intetzat N1 F-1 (L) Deta 59 (U) Sep 18 O NQT ACHIEVE ORBIT 2867 Comsal commercial communications satefite. Vehicle lailure
Raimbursable (Comsat)

ESROIA (S) Scout 85 (S) Oct3 DOWN JUN 26, 1970 85.8  Carried aight experiments to measure energies and pdch angles of

1968 B4A particles impinging on ihe polar ionosphere during magnetic storms
and with ESRO.

Apofio 7 (S} Sawm I3 Oct 11 LANDED OCT 22, 1968 51,6550  First manned thghi of the Apollo spacecraft wilh Waler M. Schirra, Jr.,

1968 A9A AS-205 (S) Donn F. Eisela. and Waker Cunringham. Performed Eanth orbit

rations. Mission Duration 260 hours 9 minules 3 seconds.

Ploneer (X (S) Dekta 60 Nov 8 HELIOCENTRIC ORBIT 66.7  Daeep space probe 1o collect scientific dala on the electromagnetic and

1968 100A S plasma propeties of interplanetary space. Camied TETR 2as a

TETR2(S) DOWN SEP 19, 1879 secondary payload

1968 1008

HEOS A (S} Deda &1 Dec 5 DOWN OCT 28, 1975 108.8  Study interplanetary magnetic.fields and solar cosmic ray particles.

1968 109A s Reimbursable (ESA )
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MISSION/ LAUNCH |LAUNCH | PERIOD LCURHENT ORBITAL PARAMETERS ]WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km)] Perigee (km)] incl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
OAQII(S) Afias-Centaur  Dec 7 100 1 768 759 35.0 2016.7  Perform astronomy investigations of celestial objects i the ulravaiet
1968 110A {AC-16) (S; region ol the eleciromagnetic rum.
ESSA VI (S} DeRa 62 Dec 15 1146 1461 1419 101.5 1361 Meteorological satede lor ESSA. Reimbursable (NOAA) (WFF)
1968 114A S)
Irnetsat Wl -2 (S) Delta 63 Dec 18 CURRENT ELEMENTS NOT MAINTAINED 286.7  infial mcrement of first global commercial communications satelite
1963 116A S} lem for Comsat Reimbursable {Comsat).
Apclio 8 (S) Saturn v Dec 21 LANDED DEC 27, 1968 51655.0  First manned Satum V fiight with Frank Borman, James A. Lovel, Jr,
1968 118A AS-504 (S) and Wiliam A. Anders. First manned lunar orbit mission; provioed a
close-up look at the Moon during 10 lunar orbls. Mission Duration 147
hours 42 seconds
1969 1969
0soV(s) Detta 64 Jan 22 DOWN APR 2, 1984 2885  Continuation of OSO program 10 study Sun's X-rays, gamma rays. and
1969 06A S) ragio emissions
ISIS-A (S) Dena 85 Jan 30 1279 3489 574 88.4 2359  Sateme buit by Canada: camried 10 experiments to study the
1969 09A S) with Canada.
Intelsat i F-3 (S) Detta 66 (S) Feb s CURRENT ELEMENTS NOT MAINTAINED 2867  Second i of Comsat's
1969 11A salelite system. Reimbursabie (Comsal).
Mariner V1 (S) Aflas-Centaur  Feb 25 HELIOCENTRIC ORBIT 4118 Mars Hiyby, provided high resolution photographs of the Martian
1969 14A {AC-20) {S; surtace. Closest h was 2,120 miles on July 31, 1969,
ESSAIX (S) Detta 67 Feb 26 1152 1503 1423 10t.6 157.4  Ninth and tast in the TOS series of meteorological sateliles.
1969 16A & Reimbursable (NOAA)
Apoio 9 (S) Satum v Mar3d LANDED MAR 13, 1969 $1655.0  Earth orbitat light with James A. McDivitt. David R. Scott, and Russelt
1869 18A SA-504 (S) Schweickan. First fight of the lunar modute. Perormed rendezvous,
ing, and EVA. Mission Duration 241 hours 1 minule 54 seconds.
Mariner Vi (S) Atlas-Centaur  Mar 27 HELIOCENTRIC ORBIT 411.8  Mars tyby; provided high resolution photographs of the Martian
1963 30A (AC-19} (S) surface. Closes! 2pproach was 2,190 miles on August §, 1969.
Nimbus 1l {S) Thor-Agena Apr 14 107.3 1130 1063 9.9 575.6  Provided might and day global meteorological measurements from
1969 37A S space. Secor (DOD) provided geodetic position determination
Secor 13 {S) 107.2 1127 1067 99.9 204  measvemernss {(WSMC)
1969 378
Apolio 10 (S) Saium v 18 LANDED MAY 26, 1969 51655.0  Manned nar orbital tight with Thomas P. Stafford, John W Young,
1969 43A SA-505 (S) and Eugene A Ceman 10 test all aspects of an aciual manned lunar
landing except the landing, Mission Duration 192 hours 3 minutes.
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i
. ' MISSION/ LAUNCH [LAUNCH PERIODI CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
; ' Intt Design VEHICLE | DATE | (Mins.) [Apogee (km)] Periges (km)] Inci (de {kg) (All Launches from ESMC, uniess otherwise noted)
Irdetsat 1| F4 (S) Dela 68 May 21 CURRENT ELEMENTS NOT MAINTAINED 1438 Thwrd i of Comsat's op
M Wm”‘ r: r 1969 45A (5) satelitg system, Reimbursable (Comsat).
OGO VI(S) Thor-Agena Juns DOWN OCT 12, 1979 631.8  Last in the OGO senes to provide measunements of the enery
’ . 1969 51A ) characterisiics in the Eanth's raciation belts: provided the first evidence
) ot elediric heids in the bow shock. [WSMC)
! Explorer 41 (S) Deta 69 Jun 21 DOWN DEC 23, 1972 78.7  Sevenih Interplanatary Monitoring Platlorm fo continue siudy ol
bﬂ t"” "'1 m h 1969 53A (S} the anvirgnment within and beyond Earth's tosphere  (WSMC)
b i Bosatedry Hi (L) Deta 70 Jun 28 DOWN JUL 7, 1963 896.3  Conduct intensive experiments ko evaluale etiects of waightiessness
1969 564 &3] with a pigtail monkey onboard. Spacecraft deorbited atter 9 days
because (he monkey's concition was rapidly.
f Monkey gxpired 8 hours alter m:mmy presumably from a massive
b P e y haan aradk brought on
. ' Apolio 11 (S) Sawum v Jut 16 LANDED JIA. 24, 1969 51855.0 mem\ecumrlamammmh Earth with Nail A Amstrong,
1969 59A SA-506 (S} Michaal Collns, and Edwin A. Aldn. Landed in the Sea ot Tranquillity

« on July 20, 1960; deployed TV camera and EASEP experiments,
| pertormed lunars surtace EVA, returned kunar sod samples. Mission
Duration 195 hours 18 mimes 35 seconds

-
31
be 4

ntelsal IR F-S () Deka 1 Jul 26 DOWN OCT 14, 1968 146.%  Founth increment of Comsat's operational commercial communication
| 1969 64A (S} salelite system. Third-stage malfunctioned; sateite did nol achieve
[ desired orbi.Reimbursable (Comsat).
' oSO VI(S) Defa 72 Aug 9 DOWN MAR 7, 1981 173.7  Continuing siudy of Sun's X-rays, gamma rays. and radko emissions.
" ’ r'\k v',‘ kh-‘ h 1969 68A (S) + Camied PAC experiment & stabilze spent Dekta siage.
PAC (S) DOWN APR 28. 1977 1re
1969 688
* ATS V(W) Allas-Contaur ~ Aug 12 1484 5 asgzoe 34383 95 4327  Evaluale gravity-gradient siabilization lor geosynchronous sateites.
i 1969 69A (AC-18) {S) Anomaly alter apogee motor firing resulted in counterciockwise spin;

Qravily-gradient booms could not be deployed. Nine of 13

experiments retumed useful data.
Pionesr E (U} Detta 73 Aug 27 0DI0 NOT ACHIEVE ORBIT 67.1  Deep space probe 1o 5iudy in
(TETRC) (V) w 18.1  space. Vshicle maftunctioned; destroyed 8 minutes 3 seconds imo

powerad light by Range Salety Ofticer,
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NASA Major Launch Record 1969

MISSION LAUNCH [LAUNCH | PERIOD L CURRENT ORBITAL PARAMETERS |WEIGHT| REMARKS

IntiDesign | VEHICLE | DATE Mins.) | Apogee (km)] Peiigee (ki) [Wncl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)

ESRQ 1B (S) Scout 66 Oct 1 DOWN NOV 23, 1968 858  Fourth European-designed and buill satelite io study ionospheric and

1969 83A S) auroral phenamena over the northern polar regions, Rewmbursable
{ESA)

GRS-A(S) Scout 67 Nov 7 151 2538 379 1028 721 Study the inner Van Aken bek and auroral zones of the Northern

1969 97A S] wih X

Apolio 12 (S} Satum v Nov 14 LANDED NOV 24, 1969 51655.0  Sacond Manned lunar landing and refumn with Charles Corvad, Jr

1969 99A SA-507 (S) Richard F. Gordon, and Alan F. Bean. Landed in the Ocean of Storms
on Novembar 19, 1968, deployed TV camera and ALSEP
experiments; two EVA's performed; collecied core sample and lunar
matenals; photographed and retrieved parts from Surveyor lii

rafl._Mission duration 244 hours 36 minutes 25 seconds

Skynet A (S} Dela 74 Nov 21 ELEMENTS NOT AVAILABLE 242.7  Communication satelite tor the Unied Kingdom. Reimbursabie (UK)

1969 101A {S)

1970 1970

Intetsal 1l F-6 (S} DeRa 75 Jan 14 CURRENT ELEMENTS NOT MAINTAINED 1551 Part of Comsars X saletide

1870 03A & stem. Agimbursable (Comsal]

oS 1(S) Detta 76 Jana3 115.0 1477 1432 s 306.2  Second generation metecrological satelite 10 provide dayime and

1970 0BA S) nightilime cloud cover observations in both direct and stored modes.

Qscar 5(S) 1150 1475 1432 1015 91 Oscar (Austraiia), carried as a piggyback, was used by rado amaleurs

1970 088 e wostd (WSMC]

SERT H (L) Thor-Agana Feb3 106.0 1046 1038 893 503.5  lon engine test. Fell short of mission duration objective by less than

1970 09A £) 1 monh.

NATOSAT | {S) Dedta 77 Mar 20 1436.2 36491 35086 9.4 2427 Communications satefite lor NATO. Reimbursabie (NATO).

1970 21A S)

Nembus D (S} Thor-Agena  Apr8 107, 1097 1086 99.7 619.6  Stabikzed, Earth-oriented platiorm 1o tes! advanced systems for

1970 25A (S) data. TOPO, camed as a

TOPO 1 (S} 106.9 1085 1082 995 218 wmmem {WSMC)

1970 258

Apollo 13 (U) Saturn v Apr 1 LANDED APR 17, 1870 §1655.0  Third manned lunas landing atlempl with James A, Loved, Jr John L.

1970 29A S5A-508 (S) Swigent, Jr., and Fred W, Haise, Jr. Pressure lost in SM oxygen
System; mission aboned; LM used for e suppon. Mission Duration
142 hours 54 minytes 41 seconds.
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1970

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

intl Design VEHICLE| DATE | (Mins.) | Apogee {kin)[ Perigee (km)| Incl (deg) | (ko) (ANt from ESMC, unless otherwise noted)

inteigat M1 F-7 (S) Defta 78 Apr 22 CURRENT ELEMENTS NOT MAINTAINED 290 3 Part of Comsat's operati o NCation salelite

1970 32A (S) system. Reimbursable (Comsat)

Inlelsal I F-8 (Uy Deha 79 l 23 1408.2 36650 33823 122 2803  Partot Comsal's ion satele

1970 S5A (&) system. Malunction dufing apoges moitor tiring; tailed to achieve
Yesired orbit. Aesmbursable (Comsat

Skynet 2 (U) Oelta 80 Aug 19 CURRENT ELEMENTS NOT MAINTAINED 242.7  Communication satellite lof the United Kingdom. Telemetry

1870 62A 8) lerminaled following apogee motor 1aiure. Reimbursable (UK)

RAMCH (5) Scout 69_(S) Sep 30 SUBORBITAL FLIGHT 1340 Reentry test of racio blackout.

OFQ (S} Scout 70 Nov g DOWN MAY 9, 1971 1329 Orbiting Frog Otohith (OF O in which trogs were used (o siudy the

1970 MA 8) eflects of weighllassness on the inner ear, which controls balance.

RMS (S} DOWN FEB 7, 1971 21.0  Radialion Meteoroid Spacecrati (RMS) provided data on radiation

1870 948 bets,

QACB () Atlas-Centawr  Nov 30 DID NOT ACHIEVE ORBIT 21228  Pertorm stellar cbservations in the UV region. Cenlaur nose tairing

(AC-21) (U) lailed to separate. orbit nol achieved

ITOS A(S) DoRa 81 Dec 11 1148 1479 1421 1ms 306.2 Yo augment NOAA's satellile worid-wice weaiher observalion

1970 108A (S) capahities Redrbursable (NOAA} (WSMC!

Explorer 42 (S) Scout 71 Dec 12 DOWN APR 5, 1979 142.0  Smak Astronomy Salelite 10 catalog celestial X-ray sources within and

1970 107A it outside the Way Firsl X-ray satebte. (San Marco)

1971 1971

Insedsat IV F-2 {S) Atias-Contaue  Jan 25 ELEMENTS NOT AVAILABLE 13871 Fourth genération satefite to provide increased capacity lor Comsat's

1971 08A (AC-25) {S) obal commercial communications network, Reimbursable (Comsat).

Apollo 14 (S) Saturn v Jan 31 LANDED FEB 9, 1971 51655.0  Thid Manned lunar landing with Alan B. Shepard, J., Stuanl A_ Roosa,

1971 DBA SA-508 (S) and Edgar D.Mdchell. Landed in the Fra Mauro area on February 5.
1971 EVA, deployed lunar i retumed kinar

les. _Mission duration 216 hours 1 minute 57 seconds.

NATOSAT 2 (S) Defa 82 Feb 2 1435.8 41063 30436 87 242.7  Sevond communications sateftite for NATO. Reimbursable (NATO)

1979 09A S)

Explocer 43 (S) Oella 83 Mar 13 DOWN OCT 2, 1974 288.0  Second L Y Plattorm fo extend marn's

1971 19A M knowedge of sotar-kinar relationships

ISISB(S) Dela 84 Mar 31 1135 1423 1354 B8 2 264.0  Study electron production and loss, and large scale transport of

1971 24A S) onization in the ionosphere. Cooperative with Canada. {WSMC)
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NASA Major Launch Record 1971
MISSION/ LAUNCH (LAUNCH| PERIOD | CURRENT ORBITAL PARAMETERS }WEIGHT REMARKS
intl Design VEHICLE| DATE | (Mins.) [Apogee (km}[ Perigee (kmi[ incl (deg) | (ka) (Al Launches from ESMC, uniess otherwise noted)
San Marco C (S) Scout 72 Apr 24 DOWN NOV 29, 1971 163.3 Sty aimosphere drag, density, neiral composition. and
1971 36A & atve with
Mariner H (U) Atlas-Centar ~ May 8 DiD NOT ACHIEVE ORBIT 997.9  Manner Mars ‘71 Orbder mission 1o map the Martian surtace. Centaus
(AC-24) (U) slage mallunctioned shortly after launch
Maxiner | (S) Atlas-Centaur  May 30 AEROCENTRIC ORBIT 997.9  Second Mariner Mars ‘71 Orbiter mession 0 mag the Martian surlace.
1971 051A (AC-23) (U} Achieved orbit around Mars on November 13,1971, Transmitied
6,876 pictures
PAET (S) Seoul 73 (S) Jun 20 SUBORABITAL FLIGHT 621 Test o delerming the structure and composition of an aimosphere
from a probe entering at high speed
Explorer 44 (S) Scou 74 Jui g DOWN DEC 15, 1979 115.0  Solar radiation spacecraft to mondor the Sun's X-ray and Litraviolel
1971 58A S) efmissons. ive with NRL (WFF)
Apolio 15 (S) Sawm v Sl 26 LANDED AUG 7, 1971 51655.0  Fourth manned unar lanckng with David R Scoft, Ared M. Worden,
1971 63A SA-510 (S) and James 8. Irwin. Landed at Hadley Rile on July 30, 1971:
P&F Subsat (S) SM Aug 4 IMPACTED MOON JUL 30, 1971 36.3  performed EVA with Lunar Roving Vehicle; deployed experiments.
1971 630 PAF Subsatellite sprng-launched from SM in lunar orbit. Mission
Duration 295 hours 11 munutes 53 seconds.
CAS/EOLE (S) Scouk 75 Aug 16 100.2 870 662 501 85.0  Obtan daia on winds, temperatures. and pressures using
1971 A S) instrumented balloons taunched from Argentina and a sateliite.
with France. (WFF)
BIC (S) Scoumt 76 (S)  Sep 20 SUBORBITAL FLIGHT 317 Barum ion Cloud Project 10 study the Earth's magnefic tield
wih
OS0 H(S) Delta 85 Sep 29 DOWN JUL 9, 1974 635.0  Observe active physical processes on the Sun and how il infuences
1971 83A (S) the Earth and its space environment.
TETR4 (S) DOWN SEP 21, 1978 20.4
1971 838
TOSB(Y Deta 86 Oct 21 DOWN JUL 21, 1972 317 To augment NOAA's salelite workd-wide wealher observation
1971 1A ) dties. Second taled.Reimbursable (NOAAJ. (WSMC|
Explorer 45 (5} Scout 77 Nov 1§ 228 18149 272 32 500  SmaM Scientilic Satelie 16 study magnetic stosms and acceleration of
1971 96A &) cha S within the innet e, San Marcq
UK-4(S) Scout 78 Dec 11 DOWN DEC 12, 1978 102.4  Study the inleractions between plasma and charged particle streams in
1971 1094 S) he with UK.
Inelsat IV F-3 (S) Alias Centaur  Dec 20 1454.6 36645 35649 3.9 13871 Fourth generation saleliite to provide increased capacity lor Comsar's
1971 116A (AC.26) (S} global i network_Rewmbursable (Comsat).
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: 1972

LAUNCH |LAUNCH PERIOD1 CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS

MISSION/
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km)[ Perigee (km)[ incl [deg) | (kg) (AN Launches from ESMC, unless otherwise noted)
1872 1972
Intetsat IV F-4 (S) Atlas-Centaur  Jan 22 1438 0 35851 35797 53 1871 Fourth generalion salelile Y0 provide increased capacily for Comsat's
1972 03A, {AC-28) (S] giobal commercial commeynications network, FAeimbursatie Comsat).
HEQS A-2 (S) Deha 87 Jan 31 DOWN AUG 2, 1974 117.0  Carmied seven experiments prowded by various European

1972 05A Sy gan o gate paricles and in space.

Rerbursabls (ESA). (WSMC)

Pioneer 10 (S) Atlas-Centaur  Mar2 SOLAR SYSTEM ESCAPE TRAJECTORY 258.0  Jupder Fiyby First spacecraft 10 tyDy Juphier and renum scierntific data
1972 124 {AC-27) (S)

TD-1(S) Deha 88 Mar 11 DOWN JAN 3, 1980 4708  Weslern European satelite 10 obtain dala on high-energy emissions
1972 14A S) Irom steltar and ic sources. Reimbursabie (ESA ). ISMC!
Apoillo 16 (S) Sawrn V A 16 LANDED APR 27,1872 5665.0  Fifth manned lunar landing mission with John W. Young. Ken

1972 A 5A-511 (5) Mattingly, and Charles M. Duke. Landed at Descartes on Apr 20,

P&F Subsat (S) SM ApY 16 IMPACTED MOON MAY 29, 1972 36.3 1972, Deployed camera and experiments: performed EVA with lunar
1972 330 roving vehicie. Deployed P&F Subsatelite in lunar orbt. Mission

Duration 265 hours 51 mamdes 59 seconds.

Inteisat IV -5 {S) Aflas-Cemtaur  Jun 13 1438.3 35852 35807 B.3 13871 Fourth ganeralion saledine 1o provide increased capacity tor Comsat's
1972 41A {AC-29} {S; global commercial communications network, Reimbursable (Comsat).
EATS-A (S) Deta 89 Jul 23 1031 809 899 LX) 841.0 Demonstrate remote sensing technology of the Eanh's surtace on a
1972 584 15) | Scale and on a repeti

Explorer 46 (S) Scout 79 Aug 13 DOWN NOV 2, 197¢ 206.4  Meteoroid Technology Satelide to measure meleoroid penetration
1972 61A S) rates ang velocly. (WF
OAO 3 (S) Allas-Centaur  Aug 21 99.4 735 726 5.0 22000  Stuoy of COMMON ek n the

1972 65A [AC-22) (S) qas, and investigate ulravicle! radiation emiied trom young hot stars,
Transi (S} Scout 80 Sep 2 100.2 816 mm 90.0 94.0  Navigaton Satelie for the U S Navy. Reimbursable (DOD)  (WSMC)
1972 69A S

Explorer 47 (S) Dela 90 Sep 22 CURRENT ELEMENTS NOT MAINTAINED 375 9 Y g Platform; an space physics lab 1o
1972 134 [£5)] i interplanatary rafiation, solac wind, and e icles .
vosD (S Dexa 91 Oct 15 114 9 1453 1447 101.7 345 To augmert NDAA's satelite workl-wide weather observation

1972 82A (S) capabiities. Oscar, an amateur radio satelite, was canied as a

Oscar (S) Oct 15 1149 1453 1446 101.7 159 L HUTOSMOAA; O T). (WSMC)
1972 828

Telesat A (ANK) (S) Deka 92 Novg 1457 5 36257 36150 4.6 5443  Farstof a series of domestic communications satetites for Canada.
1972 90A (S) Reimbursabl QVSMC)
B-98
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NASA Major Launch Record 1972
MISSION/ LAUNCH [LAUNCH PEHIODI CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [ Apoges (km)] Perigee (km)[ inci {deg) | (kg) (All Launches from ESMC, unless otherwise noted)
Explorer 48 (S) Scout 81 Nov 15 DOWN AUG 20, 1980 186.0  Smaii Astronomy Salelie; carned a gamma ray telescope n a bulbous
1972 914 S dome 10 study gamma rays Launched by an alian crew from San
Marn.
ESROIV (S} Scout 82 Nov 21 DOWN APR 15, 1974 114.0  Camed five 10 igate 1he the near
1972 92A (63 magnelosphere, auroral, and solar particles. Reimbursable (ESA).
WSMC) |
Apolio 17 {S) Saturn v Dec? LANDED DEC 19, 19872 516550  Sixth and last manned lunar landing mission in the Apolo series with
(AS-512/CSM- SA512(S) Eugene A Cernan, Ronakl E. Evans. and Hamison H. (Jack) Schmit.
1144M-12} Landed a1 Taurus-Littrow on Dec 11., 1972, Deployed camera and
1972 96A experiments; pertormed EVA with lunar roving vehicle. Returned inar
samples Mission duration 301 hours 51 minutes 59 seconds
Nimbus E {S) Detta 93 Dec 11 107.1 1100 1087 996 716.8  Stabiized. Earth-oriented plattorm to tes! advanced systems for
1972 97A S) mets i and daa
AERQS (S) Scout 83 Dec 16 DOWN AUG 22, 1973 1257  Study the state and behavior of the upper atmosphere and
1972 100A S ative wih WSMC;
187 1973
Pioneer G (S) Atlas-Centaur  Apr5 SOLAR SYSTEM ESCAPE TRAJECTORY 259.0  Invesiigate the interplanelary medium beyond the orbd of Mars, the
1973 19A (AC-30! Asteroid Beht, and the near-Jupiter environment.
Telesat B (ANIK-2) (S) Delta 34 Apr 20 1443.0 35973 35870 51 544.3  Second domestic communications sateite for Canada.
1973 20A & Reimbursabie {Canada)
Skylab Workshop (S)  Saturn V May 14 DOWN JUL 11, 1979 71500.0  Unmanned launch of the tirsl U S. Space Station. Workshop incurred
1973 27A SAS13(S) damage during launch. Repaired during lollow-on manned missions.
Skytab 2 Satumn I8 May 25 LANDED JUN 22, 1973 29750.0  Fust manned visd 10 Skylab workshop wih Charles (Pete) Convad, Jr.,
206/CSM-116 (S) SA-206 (S) Joseph P_ Kerwin, and Paul J. Weitz Deployed parasol-like thermal
1973 22A blankel lo protect the hull and reduce temperatures within the
workshop; lreed solar wing that was jammed with debrs. Mission
duration 872 hours 49 minutes 49 seconds.
Explorer 49 (S) Defta 95 Jun 10 SELENOCENTRIC ORBIT 328.0  Radic Asironomy Explorer 10 measure Jow frequency racdio noise from
1973 38A S, galactic and exlragalactic sources and from the Sun, Eanb and Jupiter.
ITOS E (W) Delta 96 Jul 16 DiD NOT ACHIEVE ORBIT 3338 To augmenl NOAAs satellite workd-wide weaather observation
i [V} capabiities. Vehicle second stage makunctioned. Feimbursabie
(NOAR),
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1973
MISSION/ LAUNCH |LAUNCH PERIODI CURRENT ORBITAL PARAMETERS IWEIGMT REMARKS
Intl Design VEHICLE| DATE | (Mins.) [Apogee (km)[ Perigee (km)] Incl{deg) | (kg) (Al Launches from ESMC, unless otherwises noted)
Skytab 3 Sawm 8 Jul 28 LANDED SEP 25, 1873 207500  Second manned visit 1o Skylab Workshop with Alan L Bean, Owen K.
207/CSM-197 (S) SA-207 [S) Garmiott, and Jack R. Lousma. Performed sysiems and operational
1973 S0A lests, conducied experiments, deployed thermal shiekl. Mission
Duration 1427 howrs 9 minutes 4 seconds
Inleisat IV F-7 (S) Allas-Contaur ~ Aug 23 1486.3 38057 34693 57 136871 Fourth generation salellite to provide increased capacity for Comsar's
1973 58A {AC-31) ($) commertial communications network.Reimbursable (Comsal).
Explorer 50 (S) Dela 97 Oct 25 ELEMENTS NOT AVAILABLE 397.2  Last interplanetary Monkoring Plationn lo investigate the Earth's
1973 78A _S) radistion envwonmen
Tranet (S) Scout B4 Oct 30 1053 1133 887 899 95.0  Navigauon sateita for the US Navy Reimbursatie (000).  (WSMC)
1873 BIA {S)
Mariner 10 Aflas-Contar  Nov3 HELIOCENTRIC ORBIT 504.0  Venus and Mercury fiyby mession; first dualplanet mission.
{Mariner/Venys/ (AC-34) (S) Photographed the Earth and the Moon on its fght 10 Venus; Verus
Maroury) (S) encounter (at 5,800 kim) on February 5, 1973; Mercury encounter (at
1973 BSA 704 km) on March 29, 1974; second Marcury encountar (at 48,069
km) on Seplember 21, 1974; third Mercury encounter (at 327 km) on
March 16, 1975. Engineering tests conducted batore attitude control
Qas was dopleted and transmitter commanded ol on March 24, 1975,
ITOS F {S) Deka 98 Nov 6 118.1 1508 1499 101.9 3450 Yo augment NOAA's satelite worid-wide weather observation
19 Reimbucable (NOAA)
Shytab 4 (S) Saum B Nov 16 LANDED FEB B, 1974 29,750.0 Third manned visil o Skylab Workshop with Gerald P, Carr, Edward G,
1973 90A SA-208 {S) Gibson, and Wiliam R. Pogue. Performed Infight experimemns;
obtained medical data on crew; pertormed Kour EVA's. Mission
Yuration 2017 hours 15 minutes 32 seconds.
Explorar 51 (S) Deta 99 Dec 16 DOWN DEC 12, 1978 663.0  Atmosphere Explorer; camried 14 instruments 1o study energy transter,
1973 1A [£3] atomic and molecular processas, and chemical reactions in the
Srosphers. G|
1974 1974
Skynat i-A (U) Deta 100 Jan1a DOWN JAN 25, 1974 4355  Communication satetite for the United Kingdom. Short cireut in
1974 02A eloctronics Caused vehicle taiure. Reimbursable (UK).
Centaur Proot Than v Feb 11 DID NOT ACHIEVE ORBIT Launch vehicle development tes! of the TRan IIIE/Centaur (TC-1);
Flight {Uy Centaur (76) (U) cared simulated Viking spacecraft and Sphinx. Liquid oxygen boost
pump faided to operate during Centaur starts. Destrucl command sent
748 secorxis atier Miolf
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NASA Major Launch Record 1974
MISSION/ LAUNCH [LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
intl Design VEHICLE| DATE | (Mins.) [Apogee (km)[ Perigee {km)[ incl (dem (kg) (All Launches from ESMC, unless otherwise noted)
San Marco C-2 (S) Scout 85 Feb 18 DOWN MAY 4, 1976 1700  Measure ot neutral density,
1974 09A $] shon. and temperature. alive with Hal San Marcg
UK-X4 (S} Scoul 86 Mg 1008 830 688 97.9 916 Thiee-axis 10 the gy
1974 13A 8y nvolved in the design and manufacture of this 1ype platiomn for use on
smal Reimbursabie (LK)
Westar A (S) Deka 101 Apr 13 14416 35942 41 571.5  Domestc commumcations satelie for Western Union.
1974 13A & Reimbursable (WU
SMS A (5) Detta 102 May 17 ELEMENTS NOT AVAILABLE 628.0  Geostationary environmenal satelite to provice Eanh imaging n
1974 33A S) visible and IR spectrum  First weather observer 10 operate in a fued
nchvonous orbit aboyt the Equator. Cooperative with NOAA
ATSF(S) Taan i C May 30 1412.0 35433 35185 88 1403.0  Applications Technology Sateflite capabie of providing good qualty TV
1974 39A Cenlaw 79 (S) signais to small, inexpensive ground receivers. Carried over 20
lechnology and science experiments
Explorer 52 (S) Scout 87 Jun 3 DOWN APR 28, 1978 26.6 "Hawkeye” 0 gate the ion of the solar wind
1974 40A & with the Eanth's e fiedd.
AEROS B (8) Scout 88 Jul 16 DOWN SEP 25, 1975 1257  German-buit saleliite to study the state and behavior of the upper
1974 55A (S) a € and iof re. Reimbursable (Germay
ANS A (S) Scout 89 Aug 30 DOWN JUN 14, 1877 1298  Study Ihe sky in uliravioket and X-ray from above the atmosphere.
1974 70A S] with the Nethertands.
Wostar B (S) Delta 103 Oct 10 14420 35917 35886 4.4 571.5  Domestic communicalions satelite for Wesiem Umon,
1974 75A S) Reimbursable (WU)
UK-5 (S) Scout 90 Ot 15 DOWN MAA 14, 1980 130.3  Measure the spectrum, polarization and puisar features of non-solar
1974 77A S| X-ray sources. with LK (San Margo)
TOSG (S) Detta 104 Nov 15 1149 1456 1443 1016 345.0  ITOS-G - To augment NOAA's satelile world-wide weather observation
1974 89A S) capabiities. Reimbursable (NOAA)
Intasai (S) 114.8 1457 1438 101 6 20.4  Intasat - Conduct worliwide observalions of onospharic 10tal electron
1974 898 counts. Cooperative with Spain,
Oscar (S) 1148 1457 1438 101.6 28.6 Oscaf-pvovudeoommmcammpaoﬁylolama!eurraio
1974 89C enthusiasts around the world._Reimbursabie (AMSAT (WSMC.
Inteisat IV F-8 (S) Atas-Centaur  Nov 21 14431 35946 35901 36 13871 Fourth generation satellite 10 provide increased capacity lor Comsat's
1974 93A (AC-32) (5 3l commercial communscations network._Rgimbursable (Comsat
Skynet I+-B (S) Dena 105 Nov 22 14345 5773 35736 77 4350  Communicalion satelkte for the Uned Kingdom. Reimbursable (UK)
1974 94A (S}
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: 1974

MISSION/ LAUNCH |LAUNCH PERIOD[ CURRENT ORBITAL PARAMETERS _|WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [ Apoges lkmﬂ Patliges (km)| incl (deg, {kg) {All Launches from ESMC, uniess otherwise noted)

Hetlios A (S) Than HE Dec 10 HELIOCENTRIC CRBIT 370.0  Study the Sun from an orba near the cenier of the solar system.

1974 97A Ceontawr 83 (S] Cooperative with West Gemany

Symphonie A (S} Deolta 106 Dec 18 14350 38658 34871 3.6 402.0  Joint French-German communicahions satelde to serve North and

1974 101A S South America, Europe, Alrica and the Middle East. Reimbursable
(France/Gemany,

1978 1975

Landsat 2 {S) Oetta 107 Jan 22 103.t 913 801 988 953.0  Second Earth Resources Technology Satelite o locate. map. and

1975 04A S) measure Earth resources parameters lrom space and demonsirate the

X of this 1o the ! ol the worids

rescunces

SMS-B (S) Detta 108 Feb 8 ELEMENTS NOT AVAILABLE 6280  Together with SMS-A, provide cloud-cover pictures every 30 minutes

1875 11A iS), 1o wealhermen at NOAA _Cooperatrve with NOAA

Intelsm IV F-8 (L) Allas-Cemtay  Feb 20 DID NOT ACHIEVE ORBIT 13871 Fourth generation satelite to provide increased capacity lor Comsat's

(AC-33) (U global commercial communications. network  Launch vehicle

mallunctioned. Reimbursable (Comsat

GEOS C (8) Deka 109 Apr9 101.7 857 816 115.0 3400  Oceanographic and geodelic satelkle to measure ocean topography,

1975 27A (8) 564 Siate. and other jealures.

Expiorer 53 (S) Scout 91 May 7 OOWN APR 9, 1979 196.7  Smal Asionomy Satelite 10 study X-ray sources within and beyond

1975 37A {s) the Miky Way galey {San Marco)

Tolesat C (S) Detta 110 May7 1439.6 35867 35842 3.8 544.3  Thed domestic communications satefite for Canada

1975 38A (5) Reimbuyrsable (Canada)

Imelsat IV F-1 (S) Atas-Conmaue 2 1450.8 36120 36028 36 1387.1  Founh generation satelte to provide micreased capacity for Comsar's

1975 42A {AC-35) (S) commercial communications network  Last of the IV series
Reimbyrsable {Comsa).

Nimbus F (S) Detta 111 Jun 12 107.4 ARARR 1100 996 827.0  Stabiized. Earth-orienied platiorm to tesl advanced systems for

1975 52A {8) cctecting med jcal and

0s01(5) Deta 112 Jun 21 DOWN JUL 9, 1986 1088.4  Observe active physical processes on the Sun and how # intluences

1975 57A 8) the Eanh and s space envinmennt.

Apolio Soyuz Satum B R AL DOWN JUL 24, 1975 14.856.0  Manned Apolio spacecraft with Thomas P. Staftord, Vance D. Brand

Test Project (S) SA-210 (S) and Donald K. Slayton Rendezvousad and docked with Soyuz 19

1975 68A spacecraft (aiso launched July 15, 1975) with Aleksey L.eonov and
Valeriy Kubasov on July 17, 1975, Mission Duration 217 hours 28
minutes 23 5600Nds.
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1975
MISSION/ LAUNCH (LAUNCH| PERIOD | CURRENT ORBITAL PARAMETERS WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km)| Perigee (km [inci{degi] (xq) (All Launches from ESMC, unless otherwise noted)
COSB(S) Detlta 113 Aug 8 CURRENT ELEMENTS NOT MAINTAINED 277.5 Cosmic ray satalite 10 study exiraterresirial gamma radiation.
1875 72A & Refmtursable (FSA ).
Viking A Ortiter(S) Than HIE AEROCENTRIC OABIT 2324.7  Mars Orbiter and Lander méssion 10 GONOUCt syslemalic investigation
1975 75A Cemaur 88 (S) of Mars. US first atlempt 1 soft land a spacecraft on another planel
Viking A Lander (S) LANDED ON MARS JUL 20, 1876 571.5  achieved on July 20, 1976. First analysis ol sutace matenal on
1975 75C another 8
Symphonie B (S) Deta 114 Aug29 14405 35879 35864 B 402.0  Second jownt French-German cormmunications sateite jo serve North
1975 77A (S) and South America, Europe. Africa and the Micktie East. Reimbursable
(France/Genmany;
Viking B Orbiter(S) Tian ME Sep9 AEROCENTRIC ORBIT 2324.7  Second Mars Orteter and Lander mission 10 conduct syslematic
1975 83A Cemaur 83 (S) investigation of Mars. Soft landed on Mars on September 3, 1976.
Viking B Lander LANDED ON MARS SEP 3, 1976 571.5  Returned excellent scientilic data
1975 83C
Intoisat IVA F-1 (S} Atlas-Centaur  Sepl 25 14411 35896 35870 36 15150 improved satelte with double the capacity of previous Inteisats for
1975 1A {AC-38) (S) Comsat's giobad network. Rei
{Comsat)
Explorer 54 (S) Detta 115 O é DOWN MAR 12, 1976 675.0 Explorer 10 gate chemical and energy
1975 96A & Iranster mechanisms which control the Earth's imosphere. WSMC)
Transt (S) Scout 92 Oct 12 968 677 529 90 4 161.9 Soeownasomo(‘lromvedmmamnsaollﬂovlmUS.Navyv
1975 99A (8 _ -
SMS-C/GOES A (S) Delta 116 Oct 16 1435.6 35780 35774 76 " 828.0  First operational satelite in NOAA'S QeosSyNCIronous weather satelite
1975 100A 8) system. Reimbursabla (NOAA).
Explorer 55 (S) Detta 117 Nov 20 DOWN JUN 10, 1981 7196 Explorer o igate the chemical and
1975 1074 & energy franster mechanisms which control Earth's atimosphere.
Oual Air Density Scout 93 Dec5 DID NOT ACHIEVE ORBIT 353 Measure global density of upper aimosphere and lower exosphers,
Explorer (U} (V] Makunction during third stage bum resulled in 1058 of vehicle controt;
Officer a 341 seconds
RCA A{S) Delta 118 Dec 13 14459 36074 35860 37 867.7  First RCA domestic ications sateiite. (RCA)
1975 117A S}
1976 1976
Helos B (S) Tian HIE Jan 15 HELOCENTRIC ORBIT 374.7  Carvied 11 sciertific instruments fo study the Sun. Cooperative with
1976 03A Centaur 93 (S} Garmany.
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1976

MISSION/ LAUNCH |LAUNCH| PERIOD I CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
intl Dasign VEMICLE | DATE | (Mins.) [Apogee (km})| Periges (kmj] "Wl (deg) | (k9) (All Launches from ESMC, unless otherwise noted)
CTS(S) Deha 119 Jan 17 14363 35859 35732 82 3470  Expenmemtal high-powered commumcalion satelite 10 provide
1976 Q4A 8) communications i remole areas. Cooperative with Canada
Inlgtsal VA F-2 (S) Atas-Centaur  Jan 2¢ 1444 6 35965 35941 KX 1515.0  Secorx! Wnproved saledle with double the capacity of previous
1976 10A (AC-37) (S) Inteisats lor Comsal's giobal commercial communications network
Reimbursable (Comsat)
Mansat A (S) Detta 120 Feb 19 1438.2 35800 35776 6.5 655.4 Comsat Maritime Sateflite lo provide rapid, high-quaity
1976 17A (S} communications betwean ships al sea and home offices.
Reimbursable (Comsat)
RCAB(S) Dehta 121 Mar 26 14081 36536 35973 32 867.7  Second RCA domestic communications Satellite
1976 29A S Reimbursable (RCA)
NATO WA {S) Detlta 122 A 22 1436.0 35788 35783 6. 670.0  Third-generation communications satelite for NATO.
1976 35A (S) Reimbursable (NATQ)
LAGEDS (S) Detta 123 May 4 225.4 5945 5837 1099 411.0  Sokd, spherical passive salelite 1o provide a relerence poirt for laser
| 1976 29A {S) B0NQ SpanTErts.
Comstar 1A (S} Atas-Centawr  May 13 1442 .6 35925 35902 38 14901 First domestic communications satellile lor Comsat
1976 42A JAC-38) {S) Reimbursable (Comsat]
Air Force P76-5 (S) Scout 94 May 22 105.6 1049 985 95.6 72.6  Evauale propagation eftects of dislurbed plasmas on rasar and
1976 47A S) communications Resmbursable (DOD)
Marisat B (S) Deha 124 Jun § 1436.1 35799 35776 5.4 655.4  Second Comsat Maritime SateNite to provide rapud, high-guality
1976 53A ) communications between ships at sea and home offices
Reimbursable (Comsat),
Gravity Probe A (S) Scout 95 Jun 18 SUBORBITAL FLIGHT 102.5  Scientitic probe 10 165t Einsteins Theory of Relativiy. (WFF}
5]
Palapa A (S) Detta 125 wig 14359 36028 35537 23 5738 C Sateilite for
1976 66A ()
Comstar B (S) Atlas-Centaur  Jul 22 GEOSYNCHRONOUS ORBIT 14301 Second domestic communicalions sateMe for Comsat
1976 734 {AC-40) () Reimbursable (Comsal).
MOSH(S) Defta 126 Jul 29 116.2 1519 1503 108 345.0  Second generation satellite for NOAA's world-wide weather
1976 77A (8) observation. Reimbursable (NOAA). (WSMC)
TP Il (S} Scout 96 Sep 1 DOWN MAY 30, 1981 166.0  Improved Trans# Navigation Satelite for the U.S. Navy.
1978 89A S Reimtursahie (DOD). (WSMC)
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1976
MISSION/ LAUNCH {LAUNCH | PERIOD{ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE (Mins.) { Apogee (km)[ Perigee (km)] Inci (de; ki All Launches trom ESMC, uniess otherwise noted
Marsat C (S) Detta 127 Oct 14 1436.0 35797 35780 6.8 655.4  Third Comsat Maritime Satelita to provide rapid, high-quaity
1976 101A S) CommuCalions between ships at sea and home offices.
Reimbursable {Comsat]
1977 1977
NATO 1B (S} Delta 128 Jan 27 1436.0 35790 35779 57 670.0  Third-generation communicalions salete tor NATO.
1977 05A & Reimbursable (NATO)
Paiapa B (S) Detta 129 Mar 10 GEOSYNCHRONOUS ORBIT 5738  Second C P Satellite for
1977 184 {8 Reimbursable (Indonesia,
GEQS/ESA (U) Dela 130 Apr 20 7341 38475 2682 266 §71.5  ESA sciemilic sateltite; carmed seven experiments o investigate the
1977 29A w Eanh's magnetosphere. Malfunction during second stagenthind slage
GEOS in ynusable orbit. Reimbursable (ESA}.
intolsat IVA F-4 (S) Altas-Centaur  May 26 1436 2 35802 35774 a5 1515.0  improved satelite with double the capacity of previous Inielsats for
1977 29A (AC-39) (S) Comsai's giobal network. Rei
{Comaat).
GOES/NOAA (S) Defta 131 Jun 16 1436.3 35824 35754 58 6350 Vi spin-scan provided day and night global
1977 48A & weather pictures for NOAA Reimbursable (NOAA).
GMS(S) Defta 132 Jul 14 1436.2 35796 35779 6.0 669.5  Operational weather satetide; Japan's comribution 1o the Global
1877 65A S| @ Research Program (GARP). Reimbussable (Japan).
HEAO A (S) Atlas-Contaur ~ Aug 12 DOWN MAR 15, 1979 25519 High Energy Astronomy Observalory to study and map X-rays and
1977 75A {AC-45) (S) gammarays
Voyager 2 (S) TITANHE Aug 20 SOLAR SYSTEM ESCAPE TRAJECTORY 2086.5 Investigate the Jupiter and Satwn planetary sysiems and the
1977 76A Cenlaur 106 (S) interplanetary medim between the Earth and Sawm. Jupiter Hyby
accurred on July 9, 1978; Saturn flyby occurred on August 25, 1981;
Uranus fiyby occurred on January 24, 1986; and Naplune tyby
occured on t 25, 1969, Will continue into intersteitar space
SIRIO{(S) Defa 133 Aug 25 14356 35793 35759 19 398.0  RMakan scientific satelite to sy ihe propagation characterisiics of radio
1977 80A Sy waves i at super high during adverse weather.
Rewmbursabla (Raly).
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MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apoges (km)[ Perigee (kmj}[ inci (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
l"“l“ﬂ Voyager 1 (S) TITANWE HELIOCENTRIC ORBIT 2086.5  Investigate ihe Jupiter ang Satum pianelary systems and the
o~ 1977 B4A Centaur 107 (5) Interplanetary medium betwesn the Earth and Sakum. Jupiter tiyby
occurred on March 5, 1979; Satum flyby oocurred on Novernber 12,
1980; departed Satum at a high angie 10 ihe ecliptic plane 10 cbserve
\ the large cloud-covered moon Than. Will not be involved in sy more
t ..1 n planetary encourters.
= A . ESAOTS (U) Deda 134(U) Sep 13 DID NOT ACHIEVE ORBIT 865.0  ESA expenmental communications satelite. Vehicle exploded at 54
soconds atte o _Rewmourssble €54 _____________ |
Intelsal VAF5 (U) Alas-Contawr  Sep 29 DID NOT ACHIEVE ORBIT 1515.0  improved sateliite with double the capacity of previous Inleisats jor
(AC-43) (U) Comsat's global ComMeTrTial COMMUNCIONS Network. Launch vehicle
t .1 m tailed. Reimbursable (Comsat).
h v~ ISEE MB Dela 135 Oct 22 Dual paytoad International Sun Earth Explorer 10 the study interaction
! 1977 10RA (S) ) DOWN SEP 26, 1987 326.0  of the interplanetary medium with the Earth's immediate erwironment.
L 1977 1028 (S) DOWN SEP 26, 1987 157.7 _ Cooperative with ESA
Transat {S) Scout 97 Ot 27 106.9 1n 1080 8g.9 939  fmproved Transit navigation saielte for the U.S. Navy.
| ‘ 1977 1 S) Resmtarsatis (DOD)
F r:l Meteosat (S) Delta 136 Nov 22 1437.2 JI5875 5741 7.0 6953  ESA Msleorological saieiite: Europe’s conlribution to the Giobal
1977 108A 8) Almospheric Research Program {GARP). Reimbumsabie (ESA}.
t ! CS/Japan (S) Detta 137 Dec 14 1455.9 36185 36159 53 677.0  Experimental communication sadetite lor Japan.
' 1977 118A {S) Reimbursable {(Japan).
r - _,' :_ ‘ 1978 1978
¢ ' Intelsat VA F-3 (S) Atas-Centaus  Jan 6 1436.2 35792 35783 19 15150  Provide increased ielecommunications capacity for intetsal's global
1978 02A (AC-46) (S} hetwork. Rermbursable (Comeaa)
WE-A(S) Deka 138 Jan 26 14361 43038 28536 308 698 5  Inlemational Uraviolet Expiorer to oblain high resoiution data of stars
N 1978 12A S and planets in the UV region of ihe m. ive with ESA.
m \ﬂ n Fisatcom-A (S) Atas-Contax Feb 9 1436.5 35807 35774 81 1863.3  Provide communications capability lor the USAF and the USN for fleet
- 1978 16A (AC-44) {S) felay and fleel broadcast. Reimbursable (DOD).
Landsat-C (S) Detta 139 Mar§ 1031 917 897 988 900.0  Third Earth Resources Technology Satelite 10 study the Earths
1978 26A {S) natural Measure water, agi fiaids, and mineral
‘ Oscar-8 (S) 103.0 908 89S 9B 9 273  deposits. Carried Lewis Research Center Plasma tnteraction
m M 1978 268 Experiment (PIX-1) and AMSAT Oncar Amateur Racik communications
: PIXA (S} CURRENT ELEMENTS NOT MAINTAINED 340 relay satellte. Reimbursable (OscaAMSAT)
It 1878 26C
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1978
MISSION/ LAUNCH |LAUNCH| PERIOD| CURRENT ORBITAL PARAMETERS ]WE]GHT REMARKS
Intl Design VEHICLE DATE | (Mins.) | Apogee (km)[ Perigee (km)[ Inci (dog—] (kg) (Alt Launches from ESMC, unless otherwise noted)
Irdaleat (VA F-8 (S) Mar 31 1437.6 35860 35769 1.7 15150 Provide increased telecommunications capacity for Inteisat's global
1978 35A (AC-Q) ($) network Reimbursable (Comsat)
BSE/Japan (S) Deita 140 Apt? 14336 37702 33775 45 6650 Japans |°|' ing TV
1978 39A broadcast e: s Reimbursable
HCMMWAEM-A (S) Scout 98 Apr 26 DOWN DEC 22, 1981 1343 Heal Capamyuaaptqussmtomstmaleasbnydmasmmo
1978 41A (8) varasons in the Eanti's
OTS-8(S) Delta 149 May t1 1436.1 35802 35722 41 865.0  Orbital Test Satefite 1o conduct comnmms experiments for ESA.
1978 44A Reimbursable (ESA)
Pioneer Venus-A Atlas-Cerdaur  May 20 ELEMENTS NOT AVAILABLE 582.0  One of wo Pioneer flights to Vehus in 1978: was placed in orbit
{Orbiter} (S) {AC-50) (S) around Venus for remole sensing and direct measurements of the
1978 S1A plane! and i3 surrounding environment.
GOES-C/NOAA (5) Delta 142 Jun 18 1436.0 35795 35775 47 635.0  Partof NOAA's global network of geostationary environmental
1978 62A {S) satailites to provide Earth imaging. monitor the space environment,
Seazat-A (S) Alas-F Jun 26 100.4 779 775 108.0 23000 D« for giobal ioring of
1978 G4A ) phenomena and features. After 106 days ol retuming data, contact
was losl when 3 short crcud drained al power from batienes.  (WSMC) |
Cometar C (S) Aias-Contar  Jun 29 1451.7 J6168 36012 1.7 15160  Third domestic communicalions saledite for Comsat
1978 88A (AC-41) {(S) Reimbursable (Comsat).
GEOS-B/ESA (S) DeRa 143 i 14 14431 36066 36016 8.9 575.0  Posiioned on magnetic fieid hines 10 siudy the magnetosphere and
1978 1A {S) correlale data with ground station, balloon, and sounding rocket
measurements. Reimbursable (ESA)._
Plonesr/Venus-8 Alins-Contaur PROBES LANDED DEC §, 1978 904.0  Second Pioneer fight to Venus in 1978 to determine the nature and
(MuRiprobe) (AC-51) (S) composition of the atmosphere of Venus. All four probes and the bus.
1978 78A Iransmitied scientific data. The large probe, north probe, and night
probe went dead LPON iIMpact; tha day probe continued ¥ transmit for
.58 miruites after impact.
ISEE-C (S} DeRa 144 Aug 12 HELIQCENTRIC ORBIT 479.0 . the i of solar about 1 hour before
1978 79A (] lsEEAuuanoanndeumtm&mmmulmewms
ICE ($) near space enviconmen. ‘l‘mspacead(wamumedtén!ses
and its orbit was changed o the Comet Gi in-Zi on
September 11, 1985. Cooperative with ESA
B8-107
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MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
intl Design VEHWICLE [ DATE | (Mins) | Apogu (k")[ Porigc (km)] IncT{deg) | (kg) {All Launches from ESMC, uniess otherwise noted)
Tiros-N (S} Atlas-F Oct 13 1018 890 1405.0  Third generation polar orbiting environmenial spacecrafl to provide
1978 96A S) p and data. Operated by NOAA.
Nimbuzs-G (S) Detla 145 Oct 24 104.0 970 925 994 987.0  Carmed advanced sensors and tedmobw 1o conduct experiments in
1978 98A {S) Ppolktion . ESA received
Cameo 1040 870 225 89.4 and processed dala dwm Afer separa\ron from Nlmus G, the Deka
1978 968 vehicie released Mhium over Northarn Scandinavia and barium over
Northem Alaska as pan of Project CAMEQ {Chemicaily Acive Matenal
Ejected in Orbit).
HEAD-8 (S) Allas-Centaur  Nov 13 DOWN MAR 25, 1982 3152.0  Second Hgh Energy Astronomical Observatory: carmed a farge X-ray
1978 109A {AC-52) (S) telescope to study ibe high energy universe, pulsars, neutron stars,
black holes, quasars, racko galaxies, andsupemovas. |
NATO NIC (S) Deha 148 Nov 18 14361 5792 5782 32 706.0  Third-generation communications satelite fof NATO.
1978 106A 18) Reimbursable (NATO)
Talesat D (S) Detlta 147 Dec 15 14429 38022 35818 1.3 B87.2  Fourth domestic comimunications sateliite for Canada.
1978 116A 8) Reimbursable (Canadal
1879 1979
SCATHA (S) Daita 148 Jan 30 1415.7 42425 28348 55 658.6  Spacecraht Charging al High Altitudes (SCATHA) camied 12
1979 07A S) experiments to investigale electrical siatic discharges that aftect
satees Rewmbursable (DOD)
SAGE/AEM-2 (S) Scout 99 Feb 18 DOWN APR 11, 1989 127.0  Swatosphenc Aerosol and Gas Experiment Applications Explorer
1979 134 [ Mission, lo mag vertical protiles of ozone, aerosol, nitrogen dioxide,
and molecular extinction arund the (WF
Fsatcom B (S) Atlas-Contawr  May 4 1436.1 35837 35736 47 18761 Provide communicalions capabilily for the USAF and 1he USN tor lleet
1978 38A (AC47) (S) and foet broackasl, Reambursatie
UK-8 (S} Scout 100 DOWN SEP 23, 1990 1545  Measure ulra-heavy COSMIC ray particies and study low-energy Cosmic
1979 47A {S) X1ays. Rernbursabls (LK)
NOAA-6 (S) Alas-F Jun 27 101.0 B13 797 98.5 1405.0  To provide cominuous coverage of the Eanh and high-accuracy
1979 S7A S} word-wide metecmiogical data. Reimbursable (NOAA). (WSMC)
Westar C (S) Detta 149 Aug 9 1436.2 35793 35782 00 5715  Domestic communications sateftile for Westem Union
1979 72A ) Reimbursable (WU)
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1979
MISSION/ LAUNCH |LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS |WEIGHT| REMARKS
Inti Design VEHICLE | DATE | (Mins.) | Apogee (km) rigee (km)| Incl (deg) | (kg) {All L hes from ESMC, uniess otherwise noted)
HEAQ 3(S) Atlas-Centaur  Sep 20 DOWN DEC 7, 1981 2898.5  MHigh Energy Asironomy Obsarvalory Camed two COSITNG 1ay
1979 82A (AC-53) (S) experments and one pamma ray spectrometer 1o obtain data on
COSITC rays observed across the far reaches of
MAGSAY/AEM 3(S)  Scout 101 Oct 30 DOWN JUN 11. 1960 183.0  Magnetic Field Sateite, Apphcations Explorer Mission to map the
1979 S) field of the Earth. (WSMC)
RCA-C (U) Detta 150 Dec 6 789.0 35495 8314 105 8954  Thim RCA domestic communcations satele. Contact was lost shortly
1979 101A e atier motor ! Reimbursable (RCA)
1980 5
Frsatcom C {S) Atlas-Centaur  Jan 17 1436.1 35804 35767 43 1864.7  Provide communicalions Capabiity for the USAF and the USN for fieel
1980 04A {AC-49) (S relay and fieet broadcast _Reimbursable (DO
SMM-A (S) Detia 151 Feb 14 DOWN DEC 2. 1989 23150  Solar Maximum Mission; first solal saom d&snned to study Wk:
1980 14A 8) sotar using a
detailed study of solar fiares, active molons suNspots, andoﬂ‘mm
activly. Also measured the lotal t of radkation from the Sun.
NOAA-7 (U} Atlag 19F May 29 DOWN MAY 3, 1581 1405.0 A companion to TIROS N 10 provide continuous coverage of the Earth
1980 43A (V)] and provide hgh-accuracy woridwide meteorological data. Launch
vehicle mallunctioned; failed lo place satelilo ino proper orbd.
Rofmbursabie (NQAA).
GOES D (S) Dea152(S) Sep 9 1436.2 35795 35780 41 B32.0  Part of NOAA's giobal network of Qeostationary environmental
1960 74A salelites 10 provide Eanh imaging. monior the space environment,
and relay mets | da1a.Reimbursabla (NOAA).
Fisaicom D (S) Atas-Centaur  Oct 30 1436.2 35811 35765 40 1863.8  Provide communications capabily for the USAF and the USN for tieet
1980 87A {AC-57) () feiay and fieel broadcast. Reimbursable (DOD).
SBS-A (S) Deita 153 Nov 15 14364 35797 5777 07 1057.0  Sateiite Business Systems (SBS) ko provide Tully swilched private
1980 91A S) Networks to businesses, government agencies, and other
organizations with large, vaned communications requirements.
Reimbursable (SBS)
Intolsat V-A £-2 (S) Atias-Centawr  Dec 6 1436.2 35810 35765 ¢.0 19828.2 sories of to provide
1980 98A {AC-54) (S) telecommunications capacity 1of intelsat’s global network,
Rembursable (Comsan)
1981 1981
Comstar D (S) r  Feb21 1436.2 35810 35765 0.0 1484.0  Fourth domestic communications sateiite tor Comsat
1981 18A {AC-42) (S) Reinbursable (Comsat)
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NASA Major Launch Record e 1981
MISSION/ LAUNCH [LAUNCH PERIOD| CURRENT ORBITAL PARAMETERSJWEIGHT REMARKS
intl Design VEHICLE| DATE | (Mins.) [ Apoges (km)] Perigee (k)] inci (deg) | (kg) (AN L hes from ESMC, uniess otherwise noted)
STS-1(S) Shutile (S) Apr 12 LANDED AT DFRF APR 14, 1981 First Manned orbital 1est Thght of the Space Transporiation System with
1981 J4A (Columbia) John W. Young and Roben L. Crippen to venly the comtunad
performance of the Space Shuttle Vehicle, Mission duration 54 hours
20 minutes 32 seconds
NOVA-1 (S} Scout 102 May 15 ELEMENTS NOT AVAILABLE 166.9  Improved Transit satea for the Navy's operaliona navigation sysiem
1981 44A (S) Reimbursabie (000}
GOES E {$) Deha 154 May 22 14361 35792 35782 1.2 837.0 Panof NOAAs Oparati Satelite
1981 49A (S} system 10 provice near continual, high resolution visual and infrared
inaging over large areas.FesTbursable (NOAA)
intolnal V-8 F-1 (S} Atias-Centaut  May 23 1438.2 35809 35768 0.0 1928 2 sanes of 10 provide
1981 50A (AC-56) {S) telecommunications capacity for Infeisal's global network
Reimbursable (Comsat
NOAA-C (S) Atlas 87F Jun 23 1018 855 835 991 14050  To provide continuous coverage of the Earth and provide
1981 59A (S) high-accuracy woridwide maigorologicat data
Reimiarsable (NOAA)
OE A8 §(5) Delta 155 Aug 3 Dynamic Explorer (DE-A & B); dual spacecrafi 10 Study the Eanh's
1981 70A (S) 4104 23338 495 894 4240  electromagnetic fieids. {WSMC)
1981 708 {S) DOWN FEB 19, 1983 420.0
Fsaicom E (U) Alas-Centawr  Aug 6 1460.0 36284 36222 46 18638  Provide communications capabity lor the USAF and the USH for tieet
1981 TIA (AC-59) (S) and fieet broadtcast _Reimbursable
SBS-B Oeka 156 Sep 24 14361 35789 35785 0.0 1057.0  Satelile Business Systems (SBS) 1o provide hully swilched private
1981 96A (4] Petworks 10 businesses, government agencias, and othes
organizations with farge, varied COMMUMNCAIONS requiremens.
Reimbursable (SBS).
SME (S) Deka 157 Oct 8 947 504 502 97.7 4370  Sofar Explorer, an rasearch satelile 10 study
1981 100A {S) reactions between sunlighl, ozane and other chemicals in the
UoSAT 1 (S} DOWN OCT 13, 1989 §2.0 amosphere. Camed UoSat-Oscar @ (UK) Amateur Radic Salelite as
1981 1008 load. Reimbursable {LJoSat-Oscar 9)
STS2(5) Shuttle (5) Nov 12 LANDED AT DFRF NOV 14, 1981 Second Manned orbilal test tight of the Space Transportation System
1981 111A {Columbia) with Joe E. Engle and Richard H Truly to verily the combined
performance ot the Space Stutie vehicle, OSTA-1 payload
demonstrated capability to conduct scientific research in the allached
mode  Mission duration 54 hours 13 minutes 13 seconds
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MISSION/ LAUNCH |LAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS WEIGHT REMARKS q “ ll""“j
Intl Dasign VEHICLE | DATE | (Mins.) [ Apogee (km) Perigee (km)[ Inci (de ki (ANl Launches from ESMC, uniess otherwise noted)
ACA-D (§) Ooha 158 Nov1s 14362 35791 35785 [X] 10818 Fouth ARCA domestic communcations satefine
1981 114A (S) Reimbumsable (RCA).
lntelsat V £-3(S) Attas-Centaur  Dec 15 1436.2 35809 35771 0.0 1928.2 series of 10 provide & 1 ~ L: d
1981 1194 (AC-55) (S) telacommunications capacty for Infelsal's giobal network. . o
Reimbursable | ). .
1982 7982 ]
RCAC'(S) Detta 159 Jan16 14363 35795 35784 0.1 10818 RCA domestic communications sateite , ,
1982 04A S Reimbursable (RCA) | id Bt
Westar IV (S) Denta 160 Fet 25 1436.2 35796 35778 01 1072.0  Second generation domastic communications satekile for Westemn
1982 14A (s) Union._Reimbursable (WU).
Intelsat V-DF-4(S5)  Atlas-Centar  Mard 14362 35808 35767 0.0 1928.2 series of 6 provide i '
1982 17A (AC-58) (S) felecommunications capacity for inteisat's giobal network,
Reimbursable (Comsat) u H /EM
STS3(S) Shuttie (S) Mar 22 LANDED AT WHITE SANDS MAR 30, 1982 Third Manned ortal fest kgt of the Space Transponalion System with 7
1982 22A {Cotumbia) Jack R. Lousma and C. Gordon Fullerion to verity the combined y
performance of the Space Shutile vehicle. 0SS-1 scientific v
Bxpefiments conducted from the cargo bay. Mission duration 192
hours 4 minutes 45 seconds. u H A 7 ‘J
tnsat 1-A () Detta 161 A 10 14342 359236 35562 0.1 1152.1 pup iCali for India
1982 31A $) Aeimbursable (india).
Westar V (5) Detta 162 0 8 1436.2 35796 35778 0 11050 Wesiern Union domestic saseie WU} ‘ .
1982 58A (S}
STS4(S) Shutite (S) Jun 27 LANDED AT DFRF JUL 4, 1982 Fourth and last manned orbital test fiight of the Space Transpontation “ - N
1982 65A (Columbsia) Sysiem with Thomas K. (Ken) Mattingly ¥ and Henry W. Hantsheld 10
veriy the combined performance of the Space Shuttle vehicie. Carmied v
first operational Getaway Special canister for Utah State University and v
payload DOD 82-1._ Wission duration 169 hours 4 minutes 40 seconds. ¢
Landsat D () Doha 163 Jul 18 988 702 698 90.3 19420  Eanth Resources Technology Satelite to provide a continuing Earth u a .QZ.:J
1982 72A S remote sensing data. Instruments included a muispeciral scanner and L
shermalic magper. )
Telesal G (S) DeMa 164 Aug 25 1436.0 35796 35776 0.0 12383 Commercia Commuications sateWe for Canada,
1982 82A ) Reimbursable (Canada) ) F.
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NASA Major Launch Record 1982
WMISSION/ LAUNCH [LAUNCH PERIODI CURRENT ORBITAL PARAMETERS ]\NEIGHT REMARKS
int! Design VEHICLE | DATE | (Mins.) [ Apogee (km)] Perigee (km)] ncl (deg) | (kg) (All Launches from ESMC, unless atherwise noted)
Intelsat V-E F-5 (S) Atlas-Conaur  Sep 78 14361 35805 35768 01 1928.2 savies of 10 provide i
1982 97A (AC-60) (S} telecommunications capacly for intetsal's global network. Carried
Maritime Communications Services (MC5) package lor INMARSAT.
Reimbursable (Comsat).
RCA-E (S) Delta 165 Oct 27 1436.2 35791 00 11163  RCA domesiic COMMUNICAtONS 5ateite
1982 105A S] Rewmbursable (RCA)}
5TS5(S) Shutile (S) Nov 11 LANDED AT DFRF NOV 16, 1982 First operationat tight of STS with: Vance Brand, Robert Overmayer,
1962 110A (Columbia) Joseph Allen and Wilkam Lenoir. Two satelites Geployed:
5B8S-C (5) Nov 11 14381 5788 35786 0.0 33448 SBS-C (Rembursable - SBS) and Telesat-C (Reimbursable - Canada).
1942 1108 Demonsirated abity %0 conduct routing space operations. Mission
Telesat-E (S) Nov 12 14361 35794 5779 00 4443 4 duration 122 hours 14 minules 26 seconds
1982 110C
1 1983
IRAS {S) Detta 166 Jan 25 102.9 905 887 981 1075.9  Infrared Astronomical Satellite to mahe the first all-sky survey for objects
1983 04A )] that emit infrared radiation and o provide a calalog of inlrared sky maps.
POXH(S) 102.4 B86 B55 100.1 Cooperative with the Nethertants
1983 048 Lewis Research Centes Plasma intecaction Experiment (PIX). 1o
investigate imeractions between gh vollage systerns and space
stvironment, activiried by Defta atter IRAS separation.
NOAA-S (S) Atlas 73E Mar 28 101.2 8255 805 98.8 mao Tiro: to provide pe of the Earth
1983 224 (&3] and provide high-accuracy woridwide meteorlogical data,
5TS6(S) Shutie (S) Apr 4 LANDED AT DFRF APR 9, 1883 Second operalional Hight of the STS with Paul Weitz, Karol Bobko,
1983 26A { Donald Petersan, Story Musgrave. Deployed Tracking and Data Relay
TORS-A(S) A 4 14363 35804 5776 2.3 17014.0  Salelite (TORS) to provide improved tracking and daia acquiskion
1983 26B Bervices to spacecralt in low Earth ortd; performed EVA. Mission
guration 120 hours 23 minutes 42 seconds.
RCAF (8) Delta 167 Apr 11 14381 35790 35781 0.1 1116.3  RCA domestic communications satelite.
1983 30A 8 Reimbursable (RCA)
GOES 6(S) Delta 168 Ape 28 1436.4 358941 35776 01 83B.0  Part of NOAA'S L y Operali i Satolte
19683 41A (S} system 1o provide near continus, resoltion visual and infrared
imaging over large areas. Reimbursable (NOAA).
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NASA Major Launch Record 1983
MISSION/ LAUNCH (LAUNCH | PERIOD] CURRENY ORBITAL PARAMETERS ]WEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [ Apogee (km)] Perigee (km)]| Incl {de K All Launches trom ESMC, unless otherwise noted!
Inteisat V-F F-6 (S) Atlas-Centaur  May 19 1436.2 35810 35765 0.0 1928.2 ced series of 1o provide
1983 47A (AC-61) (S) telecommunications capacity kof inteisar's giobal network. Carvied
Maritime Communications Services {MCS) package for INMARSAT
Reimbursable (Comsat).
EXQSAT (S) Deha 169 May 26 DOWN MAY §, 1986 5000  Xray satellite 10 provide confinuous observations o X-ray sources.
19683 51A S) Reimbursable (ESA).
SIS 7(S) Shuttie (S) Jun 18 LANDED AT DFRF JUN 24, 1983 Third operational thght of STS with Robert L. Crippen, Frederick H,
1983 59A {Challenger) Hauck, John M. Fabian, Sally K. Ride (first woman asironaut), and
Telasa-F (S) Jun 18 1436.0 a57a1 asrez a.0 4443.4  Norman E. Thagard. Deployed wo COMMuniCations sateddes. Telesal
1983 598 (Reimbursable - CM)MPIWI(RGW indonesia )
Palapa-8-1(S) Jun 18 1436.1 a57a8 35783 a0 4521.5  Carried out g SPAS 01
1983 59C (ReWmbursable - Govmany) Mlsmnmramnllshwiszamnosss
SPAS-01 {S) Jun 18 RETRIEVED JUN 24, 1983 SECconds.
1983 59F
AF P83-1 (S) Scout 103 Jun 27 100 ¢ 834 765 82.0 1126 Air Force HILAT satelite lo svaluate propagaltion etiects of disturbed
1983 63A S {plasmas on radar and communication systems.
Reimbursable (DOD) WGy |
Galaxy 1(S) Detta 170 Jun 28 1436.2 a5797 35782 0.0 519.0  Hughes C Inc . satelite
1583 65A Reimbursable (Hughes
Teisat 3A (S) Detta 171 Jul 28 1436 1 35796 35778 0.0 8350 ATET satefite (ATAT).
1983 77A &
STS8(S) Shuttle (S) Aug 30 LANDED AT DFRF SEP 5, 1983 Fourth operational tight of STS with Richard H Truly, Oaniel C.
| 1983 89A {Challenger) Brandenstein, Dale A. Gardner, Guion S. Biutord (first black astronaut),
INSAT-B (S} Aug 31 1436.2 35819 35755 01 3391.0  and Wiliam E. Thamion. First night launch and landing. Deployed
1983 898 satelte, INSAT (Raimbursable - India), partormed tesis and
expenments Misgion duration 145 hoyrs 8 minutes 43 seconds.
RCAG{S) Detia 172 Sep 8 1436.2 5797 35778 0.0 11213 RCA domestic - Satelite (RCA).
1983 94A (s}
Galaxy 2 (S) Delta 173 Sep 22 1436.2 35799 35782 0.0 5790  Hughes C . sateiie. (Hughas).
1983 98A =]
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1983

LAUNCH |LAUNCH] PERIOD| CURRENT ORBITAL PARAMETERS | WEIGHT

REMARKS

MISSION/
Intl Design VEMICLE | DATE | (Mins.) [ Apoges (km)| Perigee (km)[ inci{deg) | (kg) (ANl L hes from ESMC, unless otherwise noted)
STS-9(5) Shuttie (5) Nov 28 LANDED AT DFRF DEC 8, 1983 Fifth operational fiight of STS with John W. Young, Brewster W. Shaw,
Spacelab-1 {Cotumbia) W, Owen K. Garnoftt, Robert A R. Parker, Byron K. Lichtenberg, and
1963 116A UMt Merbold (ESA). Spaceiab-1, a multi-discipline science payioad,
caried n Shuttle Cargo Bay. Cooperative with ESA. Mission Duration
247 hours 47 minutes 24 seconds.
1684 564
STS 1-B (S} Shuftle (S) Feb3 LANDED AT KSC FEB 11, 1984 Fourth Challenger fiight with Vance D. Brand. Robert L. Gibson, Bruce
1964 1A {Challenger) McCandiess, Ronaki E. McNair and Robert L. Slewart. Deployed
Westiv 6 {U) Feb 3 RETRIEVED NOV 16, 1984 {51-A) 3309.0  Westar {Reimbursabie - WU), an0 Paiapa B-2 (Reimbursable -
1984 118 Indonesia). Bolh PAM's jailed; bolh satelites retrieved on STS 51-A
RT(S) Feb 3 DOWN FEB 11, 1984 234.0 mission. Rendezvous lests perfonmed with IR, using deflated targel.
1984 11C Evalualed Manned Maneuvering Unit {MML) and Manipuialor Foot
Patape B-2 () Feb 6 RETRIEVED NOV 16, 1984 (51-A) 3419.0  Resiraint (MFR). Firsl STS landing at KSC. Mission duration 191 hours
1984 11D 15 mirutes 55 seconds.
Landeat 5 (S) Datta 174 Mar 1 888 702 897 98.2 1947.0  Eanh resources lechnology satelile 1o provide continuing Earth remote
1984 21A ] sersing data Instruments included a mulispectral scanner and
LoSAT (S) 584 691 674 981 52.0 thematic mapper. Reimbursable (NOAA ). UoSAT sponsored by
1984 218 AMSAT Felm AMSA
STS 41-C (S} Shuttle (S) ApLE LANDED AT DFRF APR 13, 1984 Fitth Challenger flight with Robert L. Crippen, Frances R. Scobee,
1984 A {(ChaNenger) Temry J. Hart, George D. Nelson and James D. Van Hoften. Deployed
LDEF {S} Apr 6 RETRIEVED JAN 20, 1930 {STS-32) 9670.0  LDEF: SMM retrieved and repaired in Cargo Bay: redepioyed April 12
1984 348 Mission duration 167 hours 40 minules 7 seconds
inteisal V-G F-8 (1)) Atlas-Centaur  Jun 9 DOWN QCT 24, 1984 1928B.2  Advanced senes of spacecraft 1o provide increased
1984 57A (AC-62) (W) \elecommunications capacity for infelsal’s global network. Camied
Maritime Communications Services (MCS) package for INMARSAT.
Vehick tailed o satefite in uselul ol Reimbursatie (Comsat).
AMPTE Delta 175 Aug 16 Three active particle iracer explos Charge
CCE () [&] 8384 49817 974 3B 242.0 Composition Explorer (CCE) provited by the U S lon Release Module
1984 88A (1RM} provided by the Federal Republic ot Germany ; and the United
1R (S) R653.4 113818 402 27.0 605.0  Kingdom Subsateftite (UKS) provided by the UK; 1o study the transfer of
1984 88B mass Jrom the solar wind 1o the magnetozphere. International
UKS (5) Cooperative
1984 88C 2659 6 113417 1002 69 770
B-114
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NASA Major Launch Record 1984
MISSION/ LAUNCH {LAUNCH PERIODl CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS

Intl Dealign VEHICLE | DATE | (Mins.) | Apogee (km)l Perigee (kmj[ incl (dogﬂ (kg) (All Launches from ESMC, uniess otherwise noted)

§TS41-D(S) Shutile (S) Aug 30 LANDED AT EAFB SEP 5, 1984 First Discovery fiight with Henry W. Harlshetd, Michael L. Coats, Richard

1984 93A (Discovery} M. Mullane, Steven Hawiley, Jucth A. Resnik. and Charles D. Waker

5854 (8) Aug 31 1436 1 35792 35781 0.0 33440 Deployed SBS (Reimbursable - SBS), Leasat (Reimbursabie -

1984 938 Hughes), and Telstar {Reimbursable - AT T}, carried out expenments

Synoom IV-2 (S) Aug 31 1463.0 35788 as57a2 0.7 6889.0 nciuding OAST-1 solar array structural lasting Mission duration 144

1884 93C hours 56 minutes 4 seconds

Teisiar 3-C ($) Sep t 1436.1 35791 35782 0.0 3402.0

1984 930

Galaxy C (S) Delta 176 Sep 21 1436.2 35792 35783 0.0 §19.0  Hughes C Satellite {Hughes)

1884 101A S]

STS41-G(S) Shutile (S} Octs LANDED AT KSC OCT 13, 1984 Sixth Chailenger fight with Robert L. Crippen, Jon A. McBride, Kathwyn

1984 108A {Chaliengar) D. Sulivan, Sally K. Ride, David C. Leesima, Paul D. Scully-Power, and

ERBS (S) Oc15 96.8 607 598 57.0 2449.0  Marc Gameau (Canada). Deployed ERBS 1o provide global

1984 1088 measurements of the Sun’s radiation reflected and absorbed by the
Eanh; performed scientific experiments using OSTA-3 and other
instruments. Mission duration 197 hours 23 minutes 33 seconds.

NOVA N (S) Scout 104 (e~ R 1] 108.9 1200 1149 90.0 173.7  improved Transit Navigation Sateftite for the U.S. Navy

1964 110A S] Rembursable (DOD) (WSMC)

STSS51-A(S) Shuttle (S) Nov 8 LANDED AT KSC NOV 16, 1984 Second Discovery Hight with Frederick H. Hauck, David M. Waker,

1984 113A {Discovery) Joseph P. Allen, Anna L. Fisher, Dale A. Gardner Deployed Telesat

Telesal-H (S) Nav 9 1436.1 35795 5788 0.0 3420.0  (Rewnbursable - Canada) and Syncom IV-1 {Reimbursabie - Hughes).

1984 1138 Retrieved and retumed Palapa B-2 and Weslar 6 (Laurched on 41-8).

Syncom (V-1 {S) Nov 10 1436.0 35850 35679 0.9 6889.0  Mission duration 191 hours 44 minutes 56 seconds.

1964 113C

NATO W-D {S) Detta 177 Nov 13 1436.1 35788 a2 7610  Fourth in a seres of communication satelltes for NATO.

1984 1154 (S) Reimbursable (NATO)

NOAAS (S) Allas 39€ Dec 12 1022 863 a39 99.1 17120 TIROS-N o provide 06 of the

1984 123A (S) Earth and provide high- Y gical data.
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NASA Major Launch Record 1985
MISSION/ LAUNCH |LAUNCH PEHIOD[ CURRENT ORBITAL PARAMETERS ]WEDGHT REMARKS
Intl Design VEHICLE| DATE | (Mins.) | Apogee (km)[ Perigae (km)| inci (deg} | (AN Launches from ESMC, unless otherwise noted)
o 1985 1985
3 STS51C(S) Shuttle (S) Jan24 LANDED AT KSC JAN 27, 1984 Third Discovary ipht with Thomas K_Mattingly, Loren J. Shriver,
1985 10A (Discovery) Elson §. Onizuka, James F. Buchii, and Gary E. Payton
000 (S) ELEMENTS NOT AVAILABLE Deployed unannounced payload for DOD. (Reimbursable - (DOD))
. 1985 108 Mission duration 73 hours 33 minutes 23 seconds.
p Ieisat V-AF-10(S)  Atlas-Centaur  Mar 22 35807 35768 oo First in a series of improved Commercial Communicaticn satelites for
i m 1985 25A (AC €3] (S) Intelsat, Peimbursable (Comsat)
STS51.0(5) Shutthe (S) Apr 12 LANDED AT KSC APR 19, 1085 Fourth Drscovery fhghl with Karol K. Bobko, Donald F_ Wiliams,
1985 28A (Discovery) M Rhea Seddon. S David Griggs. Jeftrey A Hoftman, Charles D
Telesat- {S) Apr 13 35796 35777 0.3 Walker, and E. J. “Jake” Gam (U.S. Senalor). Deployed Syncom
1985 288 (Reimbursable - Hughes) and Telesat (Reimbursable - Canada)
[ “‘ n Syncom V-3 (S} Apr 12 35809 35768 1.4 Syncom Sequencer tailed 1o stan, despite atternpts by crew, remained
. 1985 28C inoperable unti restaned by crew of 51-) {August 1985). Mission
duration 187 hours 54 minules
STS51-B (S) Shuttle (S) Apr 29 LANDED AT OFRF MAY 6, 1985 Sxh Chalienger flight with Robert F_ Overmeyer, Frederick D,
Spacelab-3 { Gregory, Don Lind, Norman £. Thagard, Wiliam E. Thornton, Lodewilk
: { r"_: 1985 34A DOWN DEC 15, 1686 Vanderberg, and Taykr Wang. Spaceiab-3 (COOpRraiive with ESA)
mission to conduct science and
1 Deployed Northern Utah Sateliite (NUSAT) (Feimbursable - Northem
rs Uiah University). Global Low Orbiting Message Relay SateMie
! (GLOMR) (Reimbursable - DOD) failed 1o depioy and was retumned.
b b4 Mission duradion 167 hours 55 mimutes 23 seconds,
STS 61-G (S) Stwite (S) un 17 LANDED AT EAFB JUN 24, 1965 Fifth Discovery tiigh with Daniel C. Brandenstein. John O. Creighton,
1985 48A (Discovery) Shannon W. Lucid, John M. Fabian, Sieven R. Nage!, Patrick Baudry
Morelos-A (S) dn 17 36793 35782 0D (France), and Prince Sultan Saiman Al-Saud (Saudi Arabia). Deployed
» 1985 488 Morelos (Reimbursable - Mexico), Arabsat (Reirrbursable - ASCO)
b.q H ARABSAT-A (S} hen 18 35807 35768 0.0 and Telstar (Reimbursable - ATAT). Deployed and retrieved Spartant .
1985 48C Mission duration 168 hours 8 minutes 46 seconds.
TELSTAR 3D (S) Jun 18 35804 35770 00
1985 48D
T SPARTAN 1(S) Jun 20 RETRIEVED JUN 24, 1985 2051.0
M m u 1985 48E
.
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1985
MISSION/ LAUNCH |LAUNCH | PERIOD I;CURRENT ORBITAL PARAMETERS IWEIGNT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km)] Perigee (km)] incl (deg) | (kg) (All Launches trom ESMC, unless otherwise noted)
Inteisal VA F-11 (S) Allas-Cenlaur  Jun 29 1436.1 35802 35772 0.0 1996.7  Second in a seres of [¢ C Sateli
985 554 (ACE4(S) for Intelsat._Aeimbursatie (Comsa,
SIS 51-F (S) Shuttie (S) Jut 29 LANDED AT EAFB AUG 6, 1985 Seventn Chaitenger flight with Chartes G. Fullerton, Roy D. Briges,
Spacelab-2 (Challenger) Jr., Kan G. Heinze, Anthany W England, F. Story Musgrave, Loren W,
1985 634 Acton, and John-David F. Bartow/. Conducied expenmens in
POP (S) AETRIEVED JUL 29, 1985 Spacelab-2 {Cooperative wih ESA). Deployed Plasma Diagnosic
1985 638 Package (PDP) which was retrieved & hours later. Mission duration
190 hours 45 minutes 26 seconds
Navy SO0S- Scout 105 Aug 2 Two Navigation Satelies for the U.S Navy. Restbursable (DOD}.
1985 66A (S) Sy 1079 1257 1002 899 642
1985 €68 (S) 107.9 1257 1002 89.9 64.2
STS 51-1{8) Shuttle (S) Aug 27 LANDED AT EAFS SEP 3, 1985 Sixth Discovery tight with Joe H. Engle, Richard O Covey. James D
1985 76A (Discovary) VanHotten, Wiliam F. Figher, John M Lounge. Deployed Aussat
Aussat-1 (S) Aug 27 1436.2 35794 35781 0.0 3445.5  (Reimbursable - Austraka), ASC (Rembursabla - American Satelite
1985 768 Co.). and Syncom (V-4 (Reimbursabie - Hughes -). Atter reaching
ASC (S) Aug 27 1436.1 35796 5777 0.1 3406.1  Geosynchronous Orbil, Syncom V-4 ceased funclioning Repaired
1985 76C Syncom IV-3 {launched by 51-D, April 1985} Mission duration 170
Syncom IV-4 (L) Aug 29 14361 36493 35079 14 6894.7  hours 17 minutes 42 seconds.
1985 760
Intelsat VA F-12 (S) Allas-Centaur  Sep 28 1436 1 35802 35772 0.0 1996.7  Thwd in a series of improved commercial Communications Salelitas for
1985 87A {AC-85) (S) imelsat. Raimbursabie (Comsat)
S$TS 5§10 (S) Shuttle (S) Oct3 LANDED AT EAFB OCT 7, 1985 Furst Attantis fhght with Karol J. Bobko, Ronakd J. Grabe, Roben A
(00D (Atlantis) Stewant. David C. Hikmers, and Wiliam A Pailes. DOD mission.
1985 92A Mission duration 97 hours 14 minutes 38 seconds.
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1985

MISSION/ LAUNCH |LAUNCH | PERIOD ﬂ CURRENT ORBITAL PARAMETERS iWEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apoges (km)] Perigee (km)[ Inci{deg)| (kg (All Launches from ESMC, uniess otherwise noled)
STS 61-A(S) Shuttie (S) Oct 30 LANDED AT EAFB NOV 6, 1985 Eighth Challenger light wilth Henry W. Hanstield, Steven R. Nagel,
Spacelab 01 (Chalienger) Bonrwe J. Dunbar, James £ Buchk. Guion 5. Biutord, Ernst
1985 104A Messerschmid (Germany), Reinhard Furrer (Genmany), and Wubbo
GLOMR (S) DOWN DEC 26, 1986 267.8 Odr:li.(mdl) Spaceiab 0-1 nr)s:pl:! {'dcoooe&&a‘hgc:ﬂh ESA) 1o
1985 1048 €0 SCIMAC expeniments. ¥ (Reimbursable -
DOD). Carmied Materials Experiment Assembly (MEA,) tor on-odm
processing of materials science experiment specimens. Misgion
duration 168 hours 44 minuies 51 seconds.
8T8 6Y-B(S) Shuttie (S) Nov 26 LANDED AT EAFB DEC 3, 1985 Second Atlantis Fhght with Brawster H_ Shaw, Bryan D. OConner,
1985 109A (Allantis) Mary L. Cleave, Sherwood C. Spang. Jerry L. Ross, Rudolo Neri Vela
Morsios B (S} Nov 27 14361 35794 35780 11 4539.6  [Morelos), Charles D. Wakar (MDAC). Deployed Morelos
1965 1098 [Reimbursable - Mexico), Aussat (Reimbursable - Australia), and
Ausast-2 (S} Nov 27 1436.2 35794 35780 0.0 4569.1 Satcom {Rei - ACA). Dx In space
1985 108C by manually assembling EASE and ACCESS Expeniments. Deployed
Satcom (S) Nov 28 1436.2 35796 35781 oo 7225.3  Station Keeping Targel (OEX) 1o conduct advanced Siation Keeping
1985 109D Tests. Mission duration 165 hours 4 minutes 49 seconds.
OEX Target
1985 109E DOWN MAR 2, 1987
AF-16 Scout 108 Deg 12 Air Force instrumented lest vehicle {Dual Payload)
1985 114A (S) S) 948 691 M 371 Redmbursable (DOD). (WFF)
1965 1148 {S) DOWN AUG 9, 1987
1986 1986
8T561-C(S) Shuttie (S) Jan 12 LANDED AT EAFB JAN 18, 1986 Seventh Columbia tight with Robant L. Gibson, Charles F Soiden, Jr.,
1986 03A {Columbia) Franklin R. Chang-Oiaz, George D. Neison, Sieven A Hawiey, Robert
SATCOM (S) Jan 12 1436.2 35795 35780 00 7225.3  J. Cenker (RCA), and C. Wiliam Netson (Congressman). Deployed
1986 038 Saicom (Reimbursable - RCA). Evaluated material science lab payload
camer and processing faciiities. Carried HHG-1 10 accommodate GAS
bads. Mission duration 148 hours 3 minules 51 seconds
STS51L (L) Shuttie (U} Jan 28 DID NOT ACHIEVE ORBIT Ninth Challenger Night with Francis R. Scobee, Michael J. Smith,
TDRSB (U (Challenger) 2103.3  Judth A Resnik, Efigon S. Onizuka. Ronald E. McNaw, Gragory Jarvis
(Hughes), S. Christie McAulitte (Teacher) Approximately 73 saconds
into flight, the Shuttle exploded.
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1986
MISSION/ LAUNCH (LAUNCH| PERIOD L CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS

intl Design VEHICLE DATE (Mins.) | Apogee (km)[ Perigee (km)| Inci (deg) | (kg) (ANl Launches trom ESMC, unless otherwise noted)

GOESG (L) Deha 178 (U) DIDNOT ACHIEVE ORBIT 840.0  Provide systemalic worid-wide wealher coverage lor NOAA. Vehicle
laid._Reimbursable NOAA}

DOD (W) Deha 180 DOWN SEP 28, 1986 Carried DOD experiment. Reimbursabie (DOD).

1966 69A L

NOAA-G (S) Allas 52E Sep 17 823 a04 98.7 17120 Operational environmenal saleie for NOAA Inchuded ERBE
insirument 1o complement data being acquired by ERBS, launched n
1984. Carnied search and rescue instruments provided by Canada and
France_Rewmtursable (NOAA | wsMe) |

AF PB7 11 (S) Scout 107 Nov 13 1049 1018 957 835 Scientific satetite to study the eltect on

Polar Bear S propagation.  Resmbursabie (DOD) {WSMC)

1986 88A

Fhsaoom (F-7) (S) Adas-Contaur Dec 4 1436.2 35875 35703 43 1128.5  Provide commumication between aircrati, ships, and ground stations.

1986 96A (AC-66) (S Jor DOD. Reimbursable (DOD).

1987 1987

GOES-H ($) Detta 179 Feb 26 1436.3 35796 35783 0t 8400  Operational environmental satefiite 10 provide Systematic worigwide

1987 22A S) weather ooverggg Reimbursable (NOAA }

Palapa B2-P Deha 182 Mar 20 1436.2 35788 35788 0.0 6520  Provide Qe over and the Asian

1987 29A oguntries.Reimbursable (tndonesia}

Fhsaicom (F-6} Atlas-Centaur  Mar 26 DID NOT ACHIEVE ORBIT 1038.7  Pan of the woridwide communications syslem between awcraft, ships,

(V)] (AC-67) (U} and ground stations for the DOD  Telemetry lost shortly after launch;
destruct signal sent at 70.7 seconds ina flight  An electrical transient,
caused by a kghting strike on the launch vehicle, most probable cause
of loss. Reimbursable (DOD).

$00s-2 Scout 108 Sep 16 Two Transd navigation satelkes in a stacked configuration for the U S,

1987 80A (S} S) 107.2 1178 1017 803 64.5  Nawy. Rembursabie (DOD) (WSMC)

1987 808 (S 107.2 1181 1014 903 64.5

1988 1988

DOD (SO (S) Deha 181 Febg $0.1 333 22 286 Strategic Defense initialive Organization {SDIO) Payload.

1986 08A (8] Reimbursable {DOD)

San Marco DAL Scout 109 Mar 25 DOWN DEC 6, 1988 273 Explore the relationship between sokar aclivily and meteorological

(S) 1988 26A (S) phenomena. Cooperative with Raly {San Maroo)
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NASA Major Launch Record
MISSION/ LAUNCH |LAUNCH PERIODI CURRENT ORBITAL PARAME‘TERSJWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apoges (km)[ Perigee (km)| Inci (deg} | (kg) (Al L from ESMC, untess otherwise noted)
S008-3 Scout 110 Apr 25 129.6  Two Transt navigation saleies in a stacked conliguration for the U S.
1986 33A (S) S Navy. Resmbursale (DOD) (WSMC)
1988 338 (S]
Nova ¥ Scout 111 Jun 16 1705  Wmproved Transkt Navigation Saleie for the U.S. Navy.
1988 52A 8) Reimbursabie (DO0) (WSMC)
$008-4 Scout 112 Aug 25 128.2  Two Transt navigation salelites in a stacked contiguration for the U S
1988 74A (5) 5] . {DOD). {WSMC)
1988 748 (S)
NOAA-H (S} Allas 63E Sep 24 1712.0  Operational emvonmenal satelte lor NOAA - Cammed Search and
1968 89A (5] Rescue Insiruments provided by Canada and France.
Reimbursable (NOAA) {WSNC)
ST5-26 (S) Shuttle (S) Sep 29 LANDED AT EAFB OCT 3, 1988 Sixth Discovery {light with Frederick H. Hauck, Richard O. Covey,
1968 91A (Déscovery) John M. Lounge. David C. Hilmers, and George D. Netson. Deployed
TDRS-3 (S) Sep 28 1434.8 35803 35719 0.1 22249 TORS-3. Pertormed experiment activities for commercial and scientitic
19688 918 middeck experiments. Mission Duration 97 hours 0 minutes 11
s6conds
sT5-27 Stutte (S) Sep 29 LANDED AT EAFB DEC 6, 1988 Third Allantis thgit with Robert L Gibson, Guy S. Gardner, Richard M.
1588 106A (Atiantie) Multane, Jerry L. Ross and Wiliam M. Shepherd. DOD Mission.
[s0] Mission Duration 105 hours 05 minutes 37 seconds.
1988 1
1989 1989
81829 Shuttle (S) Mar 13 LANDED AT EAFB MAR 18, 1989 Eighth Discovery fkight with Michaei L. Coats, John E Blaha, Jamas
1909 21A (Discovery) Bagian, James F. Buchl, Roben Springer. Deployed a néw Tracking
TORS-D 1436.1 35808 35768 0.0 2224 and Data Relay Satelte. Parformed commercial and scientilic
1669 218 experments. Mission Duration 119 hours 38 minutes 52 Seconds,
STS-30 Shuttie (S) May 4 LANDED AT EAFB MAY B, 1989 Fourth Atiantis flight with David M, Walker, Ronaid J. Grabe, Mary L.
1989 33A (Attantis) Cleave, Mark C. Lee, Norman E. Thagard. Deployed the Mageltan
Magehan TRANS-VENUS TRAJECTORY spacacraft on a Mission toward Venus. Performed commercial and
1989 338 Beientific middeck experiments. Mission Duration: 96 hours 56
minsgs 25 seconds.
STS-28 Shuttie (S) Aug 8 LANDED AT EAFB AUG 13, 1989 Ninth Columbia flight with Brewster H. Shaw, Richard N. Richards,
1969 61A (Cohsrmibia) Davi C. Leetsma, James C. Adamson, and Mark N_ Brown. DOO
Mission. Mission Duration: 121 hours D0 minutes 09 seconds
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1989
MISSION/ LAUNCH [LAUNCH| PERIOD| CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [Apoges (km)]| Perigea (km)[ Inci (dég) | (kg) (Al L from ESMC, unless otherwise noted)
Fhtsatcom Atlas-Centaur  Sep 25 1426.2 35898 35677 41 1863 Navy Communications sateikta 10 provide communications betwean
1989 77A (AC-88) {(S) aircrafl, ships and ground stations for DOD. Reimbursable (DOD)
5TS-34 Shuttle (S) Oc1 18 LANDED AT EAFB OCT 23, 1989 Fifth Allantis Wgit with Donald E. Wilkiams, Michael J. McCulkey, Elen
1989 B4A (Atiantis) Baker. Shannon N. Lucid, and Frankin Chang-Diaz. Deployed the
Gaileo ELEMENTS NOT AVAILABLE Gallleo spacecrat on a mission toward Jupiter. Periormed experimant
1989 848 aciivities for cormmercial and schentilic middeck experiments. Mission
Duralion: 119 hours 39 minyles 24 seconds.
COBE Deha 2 Nov 18 102.6 889 877 99.0 2206 Cosmic Background Explorer spacecratt o provide the most
1989 89A {S) comprehensive observations to dale of the radiative content ot the
universe
8TS-33 Shuttle (5) Nov 23 LANDED AT EAFB NOV 28. 1989 Ninth Discovery it with Frederick Gregory, John E. Blaha, Manly L.
1989 S0A {Discovery) Carter, Franidin $. Musgrave and Katheyn C. Thornton. DOD Mission.
DOoD ELEMENTS NOT AVAILABLE Mission Duration 120 hours 6 minutes 49 seconds.
1983 908
1990 1990
§TS-32 Shuttle (S) Jang LANDED AT EAFB JAN 20, 1930 Tenth Columbia tiight with Damet C. Brandensiein, James D.
1990 2A (Cohumbia) Wetherbee, Bonnie J. Dunbar, Marsha S Ivins and G. David Low.
Syncom IV-5 14361 5799 35744 3.0 6953.4  Deployed Syncom IV-5 (Re -DOD), a 14
1990 28 communications salellite also known as Leasat, for the U.S Navy. Also
retrieved the Long Dusation Exposures Facilty (LOEF) deployed on
STS41C on Aprif 6, 1984. Mission Duration: 261 hours 0 minutes 37
seconds
ST5-36 Shuttle (S) Feb 28 LANDED AT EAFB MAR 4. 1990 Sixth Atiantis fight with John D. Creighton John H. Casper, David C.
1990 19A (Atiantis) Himers, Richard M. Muliane and Pierre J. Thuot. DOD Mission.
DOD ELEMENTS NOT AVAILABLE Mission Duration: 106 hours 18 minules 23 seconds.
1990 138
Pogsal Pegasus (S) Ape 5 9586 645 453 941 A 50-fool rocke! {Pegasus), dropped from the wing of a 8-52 aircraft
1990 28A (Orb Sciy flying aver the Pacitic Ocean, launched the Pegsat satalite in the first
demonstration thght of the Pegasus launch vehicle. The Pegsat
science mvestigations are part of tha Combined Release and Radiation
Effects Satellite (CARES), a joint NASADOD program.
B-121
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] [T P k NASA Major Launch Record 1990
V
. ! MISSION/ LAUNCH [LAUNCH| PERIOD| CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
t intl Design VEHICLE | DATE | (Mins.) [ Apogee (km}| Perigee (km]] incl (deg) | (ka) {All Launches from ESMC, unless otherwise noted)
M L“, r STS-3 Shutile (S) Apr 24 LANDED AT EAF8 APR 29, 1990 Tenth Discovery flight with Loren J. Shrver, Charles F. Bolden, Bruce
s -y r 1990 37A (Discovery) McCandiess, Steven A. Hawley, and Kaltwyn D. Sulvan. Deployed
. HST 970 619 610 28.5 11355.4  the Edwin P. Hubble Space Telescope (HST) astronomical
H 1990 378 oheervalory. Designed 1o operate above the Earth's turbulent ang
obscuring atmosphere to obsarve celestial objects al ulraviowt, visible
. and near-inirared wavelengihs. Joinl NASA/ESA mission  Mission
»“"“ t-uﬂ m h Duraton: 121 hours 16 minutes 5 seconds
\ Macsat Scout 113 May 9 985 765 805 3.0 89.9  Two Multiple Access Communications Satetes (MACSATS) ta provide
1990 43A8 ) global store-and-torwand message reizy capability for DOD Users.
Retrbursable (DOD) varg) |
‘ [ ROSAT Dela 2 Jun 1 961 578 560 53.0 24211 Roemgen Satefite (ROSAT), an Explorer class scientiic satelile
H [ "1 m h 1990 49A (&3] configured to accommodate a large X-ray telescope. 10 Study X-ray
X emussions from non-solar celestal objects. IMemational cooperative
ram with NASA. Germany, and the UK
CRRES Adas-Centawr  Jul 25 591.0 33575 323 18.2 Combwned Release and Radiation Ettects Satelite (CRRES) which
( 1990 65A {AC-69) (S) uses chemical releasas to siudy the Earth's magnetic fields and the
‘ : [ L "3: R plasmas. or lonczed gases, thal travel through them . Joinl NASA/DOD
m
! STS-41 Shuttle (S) Oct 6 LANDED AT EAFB OCTY 10. 1990 Eleventh Discovery fight with Richard N. Richards, Robent D. Cabana,
' 1990 90A {Discovery) Bruce E. Melnick. Wiliam M. Shepherd. and Thomas D. Akers.
_ ! Ulysses HELICCENTRIC ORBIT 20078.5  Deployed the Ulysses spacecraft. a joint NASA/ESA mission 1o study
p " " r‘ o ./' tg. 4 n 1990 208 the poles of the Sun and Ihe interplanetary space above and below
the poles.Mission Duration: 98 hours 11 minutes 0 seconds
87S-38 Shutite (S) Nov 15 LANDED AT KSC NOV 20 1980 Seventh Atlantis tight with Richard O. Covey, Roben C. Springer, Carl
1990 97A (Allartis) J. Meade, Frank L. Culbertson and Charles 0. Gemar. DOO Mission.
h > DOD ELEMENTS NOT AVAILABLE Mission Duration: 117 hours 55 manutes 0 seconos.
M s 55 ; 1990 978
! \“ n h §75-35 Shuttle (S} Dec2 LANDED AT EAFB DEC 11, 1930 Eleventh Columbia flight with Vance D. Brand, John M. Lounge,
1990 106A (Columbia) Jeltrey A Hoftman, Robert A Parker, Guy S. Gardner, Ronald A.
Parse, and Samusl T. Durrance. Carned Astro-1, a Space Shultie
. [ altached payload to acquire high priority astrophysical data on a variety
h ) m N n ol celestial objects Mission Duration: 215 hours & minutes 0
‘ l‘ seconds
.
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NASA Major Launch Record 1991 b e

i

i

MISSION/ LAUNCH |LAUNCH PERIODI CURRENT ORBITAL PARAMETERS iWEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) | Apogee (km)[ Perigee (km)| Incl (ceg) | (kg) (All Launches from ESMC, unless otherwise noted)
1991 1991
S1S.37 Shuttle (S) A5 LANDED AT EAFB APR 11, 1991 Eighth Atlantis flight with Steven R Nagel, Kenneth D. Cameron. 1 ~ k“""‘
1991 27A (Atlantis} Linda M. Godwin, Jerome Apt, and Jerry L. Ross. An unplanned EVA ,
GRO 93.1 432 416 25 15900 ook piace 10 help with the deployment of GRO's high gain antenna.
1991 278 Also demonsirated were mobity aids which will be used on Space !
Station Freedom. Mission Duration: 143 hrs 33 min 40 sec. .
S515-39(S) Shuttie (S} Apr 28 LANDED AT KSC MAY 6, 1931 Twelih Discovery fight with Michael L. Coats, Blaine L. Hammond, Ir | .,‘ “ b'-u—‘
1991 31A {Discovery) Guion S. Blulord. Gregory J. Harbaugh, Richard J. Hieb, Donaid R
18Ss McMonagie, and Charles L. Veach. Discovery periormed dozens of
1961 318 maneuvers, deploying canisters from the cargo bay, releasing and d
relrieving a payload with the RMS, alowing the Depanment of Defense -
10 gather plume data and tor the :J H oo |
SDIO_Mission Duration: 199 tes 26 min 16 sec
NOAA-12 Allas-E (S) May 14 102 825 807 87 1418 Thirg: i L o provice global y
1991 32A wealher observations. Will replace NOAA-10 as the morming satedia in \
NOAA's two polar satelidg system. Joi NASANOAAetton | ‘ y
§TS-40 (S) Shuttle (S) Jun 5 LANDED AT EAFB JUN 14, 1991 Tweth Cohsmbia fight with Bryan D. O'Connor, Sidney M. Gutiemrez, H H
Spacelab [SLS-1) (Columbia) M. Rhea Seddon, .James P. Bagian, Tamara E. Jemgan, F. Drew
1991 40A Gatiney, and Millie Hughes-Fulford. The first mission since Skylab 10
o intengive investigations into the etlecis of weightlessness on ’ .
humans. Data learned from this fight wil be used n NASA's plannuing
for longer Shuttle missions set for 1992, and in tha planning of Space a ~ M
Station Freedom.Mission Duration: 218 hws 15 min 14 sec.
REX (S} Scout (S) Jun 29 101.3 870 767 89.6 96.7 Radiation Expeniment 10 do further research 1o overcome and [N
1991 454 undersiand the physics of the electron density irregularties that cause oy
etlects on adio signals. [}
STS43 () Shutlle (S) Aug 2 LANDED AT KSC AUG 11, 1931 Ninth Atlantis thgh with Jobn E. Blaha, Michael A. Baker, James C
1991 54A {Allantis) Adamson, G. David Low, and Shannon E. Lucid. A TDRS satelite was '
TDRS-E 1436.3 35808 35774 a0 2226.9  deployed. keeping the netwark which supports Shuttie missions and f !
1991 548 olher athl i Migsion Duration: 213 \
hrs 22 min 26 sec. M “ b,;‘w. - ‘
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1991
MISSION/ LAUNCH |LAUNCH | PERIOD [ CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
int) Design VEHICLE| DATE | (Mins.) | Apogee (Iun)l Periges (km)] Incl {deg) | (kg) (Al Launches trom ESMC, uniess otherwiss noted)
STS-48 (S) Shuttle (S} Sep 12 LANDED AT EAFR SEP 18, 1991 Thineenth Discovery fight with John O. Creighton, Kenneih S.
1991 63A {Discovery) Reightier, Mark F. Brown, James F. Buchl, and Charles D. Gemar. The
VARS €532.2  Upper Atmosphere Research Satelte (UARS) will study physical
1991 838 processes acting within and upon the siralosphers, mesasphere, and
lowsr thermosphere._Mission Duration: 128 hrs 28 min 17 sec.
ST5-44 (S) Shuttie (S} Nov 24 LANDED AT EAFB DEC t, 1991 Terth ANantis tightwih Frederick D. Gregory, Terence T. Henricks, F.
1991 BOA (Atlantin) Story Musgrave, Mario Runco, Jr., Jamas S. Voss, and Thomas J,
DSP Nov 25 ELEMENTS NOT AVAILABLE Henngn. A mission lor the D of Delense to
1991 808 Dather cata for their programs. Deployed Defense Support Program
salelle (DSP). The mission was shortened when an inertial
Measuremment unit faked on the sbih day of the mission. Mission
Ouration: 170 s 52 min 36 sec.
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NASA Contract Awards By State
(FY 1991) EDUCATIONAL EDUCATIONAL
TOTAL BUSINESS & NONPROFIT TOTAL BUSINESS & NONPROFIT
STATE {THOUSANDS) {THOUSANDS) (THOUSANDS) | STATE (THOUSANDS} (THOUSANDS) (THOUSANDS)
Alabama 1,132,872 1,108,351 24,521 Nebraska 836 186 720
Alaska 6,725 .- 6,725 Nevada 1,186 653 533
Arizona 32,393 13,829 18,564 New Hampshire 12,594 3,161 9,433
Arkansas 343 15 328 New Jorsey 144,548 138,453 6.095
Calfornia 3,100,916 2,933,315 167,601 New Mexico 57,120 50,156 6,964
Colorado 265,907 243,986 21921 New York 61,196 33,269 27927
Connecticut 60.323 57,740 2,583 North Carofina 10,663 2,012 8.651
Delawars 3,128 1,057 2,07 North Dakota 181 -- 181
District of Columbia 95,436 68,367 27,069 Ohio 256,745 226,374 30,371
Florida 1,487,017 1,475,556 11,461 Oklahoma 5,934 183 5,741
Georgia 17.756 8,756 9,000 Oregon 5,986 2684 3,302
Hawaii 7.434 260 7.174 Pennsylvania 188,386 171,745 16,641
idaho 1,733 40 1,693 Rhode Island 2,893 527 2,366
Hinois 17,417 5,963 11,454 South Carolina 1.790 369 1,421
indiana 18,399 12,998 5,401 South Dakota 694 92 602
fowa 10,303 366 9,937 Tennessee 36,728 20128 16,600
Kansas 3,754 1,663 220 Texas 1,236,002 1,151 901 84,101
Kentucky 2,926 2,085 841 ttah 444,878 442744 2,134
Louisiana 394,068 391,877 2,091 Vermont 793 679 114
Maine 951 119 832 Virginia 432,317 398,081 34,236
Maryland 895,979 B04,012 91,967 Washington 39,219 31,240 7979
Massachusefts 112,796 27,526 85,270 West Virginia 4213 1B9 4,024
Michigan 30,904 5,203 25611 Wisconsin 48,566 35,350 13,216
Minngsota 5,983 3,302 3681 Wyoming 186 - 186
Mississippi 318,588 315,161 3,427 Total $11,035.988 $10.204,229 $831,759
Missoun 16,620 12,488 4.134 Note:  Excludes smafler procurements, generally those of $25.000 of less. atso exchudes
Montana 663 o 663 pwards placed through other Govemment agencies. awards outside the U.S., and
actions on the JPL contracts.
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U.S. Geographical Distribution of NASA Prime Contract Awards *
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*  Excludes smaller procurements, generally those of $25,000 or less; also excludes awards placed through other Government agencies,

Fiscal Year 1991
{Millions of Dollars)

awards outside the U.S.. and awards on the JPL contracts.
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i Procurement Activity
m h n AWARDS TO BUSINESS FIRMS BY TYPE OF EFFORT
, TOTAL PROCUREMENT BY INSTALLATION (FY 1991)
. ¥ 1091) NUMBER OF TOTAL
- CATEGORY CONTRACTS  (MULIONS)
Py Iota 5620 $102048°
" l AWARDS Besearch and Development 2.247 229
- INSTALLATION 20 ; 005
] OsLLIONS) PERCENT ﬁ;ﬁ?ﬂ Jechkogy 1o e
o v " I0TAL 5131500 1000 Shace Onarations 2 3533
X : Marshall Space Fight Center 31248 237 o e rats pet so0s
—y ' Johnson Space Center 26419 201 Coer R a0 s es
'ﬂi ﬂ Goadard Space Flight Center 2,0038 15.2 ;‘:f“ L;"?G‘En'""“‘f"; €aup » ..&3
Kennedy Space Canter 1,409.7 10.7 ay?::?wl, Mm M;:MSuwon'es 2?3 1,::;::
. ies & Housal
[ . | =t P NASA Resident Office/JPL 1,1738 89 Consie of Snschures & Faciies b4 it
' 1 Headquart 9548 7 :;3: 5’2,‘3';; o o Rate B oyt
ers | 3 369 2541
ey ] 3 Lewis Research Center 8124 6.2 e g rplaives » e
Ames Research Center 520.2 39 mﬁmﬁﬁmﬁm Radiation Equipment 1; §'_§
& . L C 60 105
Langley Research G 4046 : :
=1 = < o Poseare Goner > 207 Chprer et Sov s s 7 12
. , . \X@s
Stennis Spaca Center 113.0 9 Other S s Eave ‘251; 25:3
”‘a n * Excludes smaller procuremants, generally those of $25,000 or less.
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Distribution of NASA Procurements
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(In Millions of Dollars) Fiscal Years 1961 - 1991
FYel FV62 Vel FY64 _ FY 65 FY 68 FYE7 FYED FY 65 Y70 FV71__ FV T2 ) b (]
Total Business 4233 1000.4 U217 3E21T  anal4 40877 38T BAET G023 2707 5378 2433 . ] ol
(Small Business) 835 (1236)  (1913)  (2003)  (2863)  (2569)  (2169)  (1895) (1628 (1612)  (1781)  (160.9)
Educational 245 50.2 86.9 129 139.5 150.0 1323 1315 133 134.3 133.9 1188
Nonprofit 153 29.1 253 217 396 336 323 330 293 280
JPL 860 1485 2302 226.2 2472 2303 2222 2072 156.3 179.8 1733 2108 [ T Dol
Government 2217 3218 628.5 6926 622.8 5125 366.9 287.0 279.0 258 2125 207.8 o
Outside U.S. : - 7.9 12.0 112 2.4 252 267 30.8 35 297 29.1
Total 7885 15506 37305 45039 51874 50316 4RS09 ATET  IBS0—Ta05e 28582 27378 '
- e 4 et -
ake) FY 74 FY75 E¥76 FYTT FV 77 Y78 Y7 VY80 FY 81 FY 82 Y83
Total Business 20638 21186 22550 2,536 683.2 28381 29508 04164 38683 42728 48056 55850 .|
(Small Business) (1553)  (1812)  @160) (2183 (884)  (2550)  (2815)  (3254)  (B46)  (409.4)  (430.0)  (482.3) v
Educational Mz 978 114 123.0 7.7 125.5 137.2 147.2 177.0 1925 187.0 211.3 . | u
Nonprofit 264 393 330 320 76 320 428 508 822 155.1 108.8 102.5 d | | /
JPL 2023 215.2 245 263.7 636 289.0 283.8 3386 397.2 4108 4263 4549
Government 2352 208.6 198.3 2224 639 232 216.0 214 218 a9 308.1 2942
Outside U.S. 340 34.1 34.2 274 38 245 26.0 374 461 55.2 479 478 {"
Yotal 25134 27136 28664 33046 8298 35523 36506 42118 48426 54003 58857 67955 a . pcuid kit
'
FY 84 FVEs ad3 FY 87 FY88 FY 89 FY 50 Yo
Toal Business 5974 "T€5525 63560 65405 72748  BE676 100715 104173 ¢
(Small Business) (556.2)  (6447)  (6713)  (7863)  (B01.4)  (8573)  (3243)  (968.) . B ‘_1 bt
Educational 26 256.9 2766 315.4 3703 4642 5136 592.0 u *
Nonprofit 98.6 103.1 119.0 19,1 1295 180.0 2006 2440
JPL 533.1 7246 8913 10056 9799 10581 11068 11396 .
Governmant 4843 535.1 4897 534.9 7346 543.2 610.4 693.4 j
Outside U.S. 381 354 471 343 55.9 63.3 62.3 72.7 “tnciuded In Government u ;.;,.4 k.
Total 71547 83080 81797 85098 95451 108764 TIEE5Z 13,1590 M
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Principal Contractors (Business Firms)
One Hundred Contractors (Business Firms) Listed
n According To Total Awards Received
{FY1991)
Contractor and Pripciple Awards Contractor and Principie Awaras
p Place of Contract Performance Place of Contract Performance
Total Awacds To Business Firms $10417.302 10000 | 13 USBIBooster Production Co 197 660 190
Huntsville, AL
1. RockweH inlernational Cop 1,559,634 1497 14 TRWinc 192,015 154
n Canoga Park, CA Redondo Beach, CA
2. McDonnell Douglas Corp 1,089.205 10.45 15. Loral Aerospace Corp 185,968 17
Huntington Beach, CA Houston, TX
3. Lockheed Space Operations Co 591,449 5.68 16. Benchx Field Engineering Comp 175,972 169
Kennedy Space Center, FL Greenbelt, MD
r? 4. Martin Marietta Cop 571,732 5.49 17. Boaing Computer Support Services 158,857 152
New Orleans, LA Marshall Space Fhght, AL
5. Boeng Co 468,308 450 18, United Technologies Corp 133380 128
Marshall Space Flight, AL West Paim Beach, FL
h 6. Lockheed Missiles & Space Co 458,981 441 19, Grumman Aerospace Cop 99,769 96
: luka, MS Reston, VA
7. Thioko! Com 437,966 420 ] 20, Sverdrup Technology Inc 97.403 k3]
Brigham City, UT Mddieburgh Heights, OH
8. Rochwel Space Operations Inc 343,157 329 21. Johnson Controls World Services Inc 70,232 o7
[ Houston, TX Stennis Space Center, MS
) 9. Genenal Blectnc Co 308,042 296 22, Infernational Business Machines 67,951 65
King of Prussia, PA Houston, TX
10. Lockheed Engrg & Scienca Co 258,742 248 23 Teledyne industries inc 65343 63
y Houston, TX Marshall Space Flight, AL
t . 11. EG&GFlorda Ing 227 406 2.8 24, BAMSI Inc 51,801 50
Kennedy Space Center, FL Marshall Space Flight, AL
12. Computer Sciences Comp 207.005 198 [ 25 Contel Corp 49,794 48
Greenbed, MD Gaithersburg. MD
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Principal Contractors (Business Firms)
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One Hundred Contractors (Business Firms) Listed
According To Total Awards Received

(FY1991)
Contractor and Principle Awards Conwractor and Principle Awards
Elace of Contract Pertormance Blace of Contract Performance
26. Cray Research Inc 46,800 45 39, Aerojel General Comp 2622 25
Chippewa Falls, Wi Azusa, CA
27. Faircikd Industries Inc 46,377 45 40. Krug Internabanal Corp 25,305 24
Germantown, MD Houston, TX
28, Cae Link Corp 45,488 A4 41, Air Products & Chemicals Inc 25,18 24
Houston. TX Alientown, PA
29, Harris Space Systems Corp 45,163 431 42 Grumman Data Systems Corp 24629 2
Rockledge, FL Marshall Space Flight, AL
0. Bionetcs Corp 41,069 k] 43, Calspan Corp 23,563 23
Marshall Space Flight, AL Motiett Fieid, CA
31. ST Systems Comp 40,748 ] 44, BalCop 21,950 21
Greenbelt, MD Boulder, CO
32 NS Technology Sevices Com 36941 35| 45 Analex Cop 21570 21
Greenvelt, MD Fairview Par, OH
3 PRCinc 36,749 35 46. General Dynamics Corp 19,206 18
Washington, OC San Diego, CA
34. Orbital Sciences Corp {S) 36,406 35 47. Silicon Graphics inc {S) 19,182 18
Denver, Co Mountain View, CA
35. Raytheon Service Co 34,85 33| 48 Ogden Logitics Services 17319 a7
: Greenbelt, MD Greenbeit, MD
36 Sterting Federat Systems lnc 34391 33| 49, Lockhesd Corp 17,263 a7
Moffett Fieit, CA Burbank, CA
37. Unisys Cop 31,076 30 50. Engineenng & Economics Res {S){D) 17,189 A6
Greenbelt, MD Beltsvile, MD
38, Conez W Service Corp 20076 28| 51, Science Application it Corp 16,994 16
Cleveland. OH San Diego, CA
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Principal Contractors (Business Firms)
One Hundred Conlractors (Busingss Firms) Listed
Accoraing To Total Awards Raceived
(FY1991)
Contractar and Princiole Awards Contractor and Principle Awards
Place of Coniract Perlormance (Ihousands)  Percent Place ot Coniract Performance
52. Northop Worldwide Aircralt 16,840 16| 65, Jackson & Tull Inc S D) 12,668 a2
Houston, TX Greenbelt, MD
53. Sterling Zero One Inc 18 18,752 16 66. Virginia Electric & Power Co 12,830 a2
Motiett Field, CA Hampton, YA
54. Korte Construction Co 15,339 15 67. Swales & Associates Inc S) 12433 12
Marshall Space Fight, AL Greenbelt, MO
55. Pioneer Contract Services Inc 9] 14,724 4| 68. Metnc Constructors ke a 12,200 a2
Houston, TX Kennedy Space Center,
56. C B | Services Inc 14,409 14 69. Mason & Hanger Services Inc 12,060 a2
Motiett Fiekd, CA Hampton, VA
§7. Wicra Craft Inc [ 14,252 a4 70, VnruhCotp o 11,849 R
Tullghoma, TN Washington,
58. Hughes D%n?;rya)ﬁw Sys 14,052 REN R gg M:a.m!:)m Inc 11,523 M
Danbury, uil
59, Quad $ Co (&3] 13,665 Rk 72. Hemandez Engineering inc (8) Dy 11,453 il
Mottet Field, CA Houston, TX
60. Cleveland Electroic Buminating 13,472 13 73. Colejon Mechanical Corp SHD) 11,424 M
Clevetand, OH Cleveland, OH
€1. Wyle Laboratories 133486 A3 | 74 Warmner R E & Associates )] 1,188 AL
Hampion, VA Lorain, OH !
62, mmswmwm Gfﬂom " 12,226 3| 7 mPeppef LausonTx Construction Inc 10,800 10
er, ton,
63, Santa Barbara Research Center 12,983 2 76. Engineering Design Group Inc S) 10,835 a0
Goleta, CA Clevaland, OH
64. Johnson Engineering Comp {5 12918 12 77. Peran Edmer Corp 10,590 10
Houston, TX Pomona, CA
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|
1 P / Ly -




| -

B

/ S | &

Principal Contractors (Business Firms)

One Hundred Contractors (Business Firms) Listed
According To Total Awards Received
{FY1991)
Contractor. and Pringigle Awards Contractor and Principle Awards
Plage of Contract Performance Parcent Place of Contract Performance
78. FO Services inc 10,042 10| 91, Alied Signal Inc 1977 08
Houston, TX Phoenix, AZ
79. Sciance Syskems Applications (S) 01 9934 0| 92 Spacehab Corp ) 7959 08
Lanham, Md Washington, DC
80. Pacificorp Capital Inc 9619 ) 93, Osterland G RCo S) 7.882 08
Houston, TX Cleveland, OH
81. Hughes Aicratt Co 9043 09 94. Hamm E L & Associawes In¢ SO 76% 07
& Segundo, CA Greenbelt, MD
82, Computer Sciences Pan Am Services a9t 09 95. Gassman Corp 7.568 07
Slide¥, LA Greenbelt, MD
83, RMS Assaciates Inc JV 8,735 08 9. SYREJ 7442 Q7
Linthicum, MD Motfett Field, CA
84, Booz Allen & Hamilton In¢ 8,679 08 97. North Bay Construction Inc {S) 7320 07
Bethesda, MD Cleveland, OH
85. Steliacom Inc &) 8,266 08 98. Electronic Data Systems Corp 7,184 07
Houston, TX Bethesda, MD
86. Keisey Seybold Clinic 8,261 08] 99 HFSIne 7.110 o
Houston, TX Kennedy Space Center, FL
87. Boeing Aeraspace Operations Inc 8179 .08 100. veys Construction Inc. 7,099 a7
Motlett Field, CA Kennedy Space Cenler, FL.
88, Haskell Co 8,157 08 Other * 1,041,604 100t
Kennedy Space Center, FL
89. Convex Computar Corp 8,064 .08 S=Smaf Eusmxﬁmantaged Business)
Richardson, TX “Includes other Awards aver §25,000 and smaller
90. Advanced Computer Systems nc. S){D) 7.984 .08 procurements of $25.000 or less.
Greenbelt, MD
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Educational and Nonprofit Institutions
One Hundred And
Listed Accoroing To Total Awards Received *
{FY1991)
Institution and Principle Awards Institution and Principle Awards
Place of Perdormance Blage of Perlormance
Total Awargs to Educational 385,970 100,00 12. Charles Stark Draper Lab Inc N $15973 191
and Nonorofit institytions Cambridge. MA
13, Univ Calif San Diego $15.950 191
1. Stanford Univ 855018 6.59 LaJolia, CA
Stanford, CA 14, Univ Arizona $15,300 183
2. Assn Univ Research & Astron ™) $47,355 567 Tucson, AZ
Balimore, MD 15, National Academy Sciences N 13,423 181
3. Smithsonian Institution N $31,395 376 Washington, DC
Cambrioge, MA 16 Univ Michigan Ann Arbor 12573 151
4. Universties Space Research Ny $28,261 338 Ann Arbor, M
Greenbelt, MD 17, Univ Wisconsin Madison 11,987 144
5. Mass Instituie Technology $25.535 3.06 Madison, Wi
Cambridge, MA 18, Calif Institute Technology 1,701 1.40
6.  Mire Cop {N} $23,453 281 Pasadena, CA
Houston, TX 19, Southwest Research institule (N) 11,906 133
7. Univ Maryland College Park $22,333 267 San Antonio, TX
Colege Park, MD 20. U T Calspan Center Aerospace Res (N} 10,745 129
8. New Mexico State Univ Las Cru 177 254 Tullahoma, TN
Palestine, TX 21, Pennsylvania State Univ UP 10,646 127
9. Univ Calif Berkeley $20,306 243 University Park, FA
. CA 22, Saginaw Valley State Univ 10,100 121
10, Univ Alabama Huntsvilke $17371 208 Universty Center, MI
Huntsvite, AL 23 Univiowa B,624 103
11, Univ Colorado Boulder $16,520 198 lowa City. 1A
Boulder, CO 24, Univ New Hampshire 8,354 100
Durham, NH
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Educational and Nonprofit Institutions
One Hundred And Nonprofit |
Listed According To Total Awards Received *
(FY1s91)
Institution and Principle Awards Institution and Principle Awards
Place of Performance Place of Performance
25. Univ Calif Los Angeles 7801 .93 38 Univ Chicaga 5939 Nl
Los Angeles, CA Chicago, IL
28, Univ Washington 7.680 92 39, Onio State Univ 5,593 &7
Seattie, WA Columbus, OH
27, Case Western Raserve Univ 7627 91 40 Univ Alabama Birmngham §.369 64
Cloveland, OH Birmingham, AL
28, Harvard Univ 7,451 89 41, Banelie Memorial lnstitute {N) 5284 63
Cambridge, MA Columbus, OH
29, Univ Hawai 7113 85 42 Texas A & M Univ 5235 63
Honolulu, HI El Paso, TX
30.  Univ Texas Austin 7031 84 43, Georgia Institule Technokagy 5170 .62
Austin, TX Alanta, GA
31, SETlinstituie N} 683 a2 44. Owahoma State Univ 5024 60
Moffett Fied, CA Stilwater, OH
32. Univ Houston 6,755 81 45, Univ Virginia 4,969 59
Houston, TX Charlottesville, VA
33, Univ Alaska Fairbanks 6,725 81 46 San Jose State Univ 4,851 58
Fairbanks, AK Motiett Fied, CA
34, Univ Houston Clear Lake 6,723 80 47, Virginia Polytechnic institute 4822 .58
Houston, TX Blacksburg, VA
35. Columbia Univ 6,430 .78 48, Oxd Dominion Univ 4297 .51
New York, NY Norfolk, VA
36, Comel Univ 5995 72 49.  Princeton Univ 4132 .43
Ithaca, NY Princeton, NJ
37, Johns Hopkins Univ 5,958 n 56.  Univ Calif Santa Barbara 3,908 47
Baitmore, MD Santa Babara, CA
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Educational and Nonprofit Institutions

111111
1
Y
X

B And
i | k n Listed According To Total Awards Received *
’ (FY1991)
L
3 } . N - Princs Awards
i 51 American Insiit Aero & Astro [} 3779 45 64. Whealing Jesuit Cotlege 3119 ar
. New York, NY Wheeling, WV
52 North Carolina State Univ 3669 “ 65. R international Corp ™ 3102 ¥
F—.,«. N Aaleigh, NC Merlo Park, CA
s /r“ H 5 amwmmm Univ 3634 6. mnT Urbana 3018 »
fon, )
o : 54 Univ Minnesots Minnpl St Paut 3,581 & 67, Research Traingle Institule ™ 2957 K3
e Minogapolis, MN Hampton, VA
pid [ o g ] o 55 Eloret Instivie ™ 3416 @ 66, Vanderdit Univ 2811 3
: ‘ Moftett Fieid, CA Nashviie, TN
L] 56 ;IasL:pmMgan(Lmu‘s 3,408 A1 69, %m Institute N) 2774 ]
t. Louis, ¢ )
57 Univ Southern Cait 3,257 » 70. Dregon State Univ 2,769 k4
L e || 4 Los Angeles, CA Corvais, OR
. 58 Auburn Univ Auburn 3254 » 7. Univ Florida 2,689 2
’ Aubumn, AL Gainesvite, FL
59 Purdue Univ 3,250 3 72. Univ Corp Atmospheric Research N 2,664 32
-y [ et | n ! West Latayelse, N Bouider, CO
' ' 60. Camegie Meflon Unv 31 8 3. Arizona State Univ 2,608 31 \
Pittsburgh, PA Tempe, AZ i
61. Rensselaer Poly InstN Y 3155 8 74. North Carolina A & T State Univ 2498 30 |
r \ Troy, NY Greensbaro, NC
s | | gt | [ -] k 82 Hampton City ™ 3,154 » 75, Univ Toxas Dallas 247 2
Hameton, VA Dallas, TX
63. Cleveland State Univ 3139 38 76, Univ Mass Amherst 2201 %
| Cloveland, OH Amberst, MA
L e | [ -] <] c12
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Educational and Nonprofit Institutions

And
Listed According To Total Awarda Raceived *

d
4

(FY1991)
Institution and Principle Awards Institution and Principle Awards
Place of Performance Percent Place of Performance
77, Univ Miam( 2,198 26 90, Clarkson Unwv 1,667 20
Meami, FL Potsdam, NY
78, MCAT Insttute N 2158 26 91, Morehouse 1,654 20
Moffett Fieid, CA Atanta, GA
79.  Hampion Univ 2,146 26 92, Univ Cakf vine 1578 19
Hampton, VA Invine, CA
80, Colorado State Univ 2075 2 3. Boston Univ 1570 19
Fort Collins, CO Boston, MA
81, Univ Calif Davis 2023 24 94, Unev Central Florida 1530 18
Oavis, CA Ordando, FL
82 Rice Univ 2,021 24 95, Univ Pittshurgh 1513 18
Houston, TX Pitisburgh, PA
83, Flonda State Univ 1862 2 96. Univ Rochester 1504 18
Talkahassee, FL Rochesior, NY
84, Environmental Res lnstit Mich N} 1812 22 97, Univ New Maxico 1,500 18
Ann Arbor, M Abuquenqua, NM
85, Aerospace Cop N 1,754 21 98. Univ Toledo 1457 17
El Segundo. CA Toledo, OH
86. Howard Linv 1746 21 99. Yala Univ 1456 17
Washington, DC Mofiet Field, CA
87.  Northwesiarn Univ Evanston 1715 21 100. State Univ New York Stony Braok 1455 17
Evanston, IL Stony Brook, NY
88, Univ idaho 1,704 20 " 84551 T35
Moscow, ID * Exchudes JPL
89.  Univ Cincinnat 1,691 20 * Includes other Awards over $25,000 and smaller procurements
Cincinnat, OH o1 $25,000 or less.
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NASA's Budget Authority in 1991 Dollars
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Financial Summary

/ il

(In Misons Of Dollars) ASOF X0 SEP 91
oUTLAYS
FISCAL TOTAL TOTAL DRECT RESEARCHS4  SPACEFLIGHT,CONTROL  CONSTRUCTION  RESEARCHAPROGRAM  TRUST OFFICE OF
YEAR  APPROPRIATIONS  OBLIGATIONS TOTAL  DEVELOPMENT & DATACOMMUNICATIONS  OF FACLITIES MANAGEMENT FUNDS  INSPECTOR GENERAL
1959 330,90 298.70 145.50 34.00 - 24.80 86.70 - .-
1960 523.60 486.90 401.00 - 54.30 91.00 - -
1961 966.70 908.30 74430 - 98.20 159.10 - -
1962 182530 1,691.70 1,257.00 - 114,30 207.10 - -
1963 367410 3.448.40 2,552,40 - 22530 1a.70 - -
1964 5,100.00 496480 417100 - 770 41590 - -
1965 5.250.00 5,500.70 5,092,90 - 530.90 57750 - -
1966 5,175.00 §,350.50 5,933,00 572.50 61940 - -
1967 4,968,00 5011.70 542570 288.60 649.90 - -
1968 458890 4,520.40 472370 126.10 651.50 - -
1969 23,9953 4,045.20 425170 65.30 656.20 - -
1970 3,749.20 3.858.90 3.753.10 5430 707.20 - -
1971 331260 3,324.00 338190 43,70 707.80 - -
1972 331010 3.228.60 342290 50.30 749.40 - -
1973 3,407.60 3,154.00 331520 - 44.70 729.10 -
1974 3,039.70 312240 325620 - 75.10 759.50 -
1975 azna 3,265.90 3,266.50 85.30 760.80 -
1976 3,551.80 3,604.80 3,669,00 120.90 799.30 -
TQ .. 918.80 951,40 2580 194,90 - -
1977 281910 3,858.10 394530 - 105.00 859.60 -
1978 4,063.70 4,000.30 3,983.10 - 12420 870.20 -
1979 456120 455750 4,196.50 - 1270 925,00 -
1980 5,243.40 5.098.10 4,851.60 - 140.30 1,009.90 - -
1981 552270 5,606.20 542120 - 146.80 1.051.40 - -
1982 6,020.00 5.946.70 6,035.40 109.00 1,130.00 - -
1983 6,837.70 6,723.90 6,663.90 - 108.10 1,229.60 - -
1984 7.223.10 7,135.20 7,047.60 291460 108.80 1,232.40 - -
1985 7.546.70 7,638.40 7317.70 3,707.00 170.00 1,322.50 - -
1906 776420 7.463.00 71403550 326740 188.90 123240 - -
1987 10,796.00 8,602.70 759140 3,597.30 149.00 1,408.90 - -
1988 9,116.60 9914.70 9,091.60 436220 165.90 1.647.70 - -
1969 11.008.90 1131580 1105150 5030.20 190,10 1190830 0. -
1990 12,397.67 13.068.93 12,428 83 5.118.52 218.42 1,991.09 1.00 750
1991 14,01593 13,973.54 13.877 64 5,590.28 326.31 2.185.06 1.02 9.49
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Research and Development Funding By Program

LA A A A A AAAR AN AL

(In Miions of Dollars) As of September 30, 1951
FY 1991 FY1990 FY 1989 FY 1988 FY 1967 FY 1986 FY 1985 FY 1984 FY 1963 FY 1982 FY 1981 FY 1960 FY 1979 FY 1978 FY 77
& Prior
Space Station 187539 17237 BBAE 3974 A5 1978 1536
Space Flight
Space Shultie - - 16962 20981 19347 18703 16376 13488 45999
Space Transp Cap Dev 58879 54602 6604 5858 5223 300 3878 446 17715 9022 €762 4466 2997 2638 39463
STS Oper Capabity Dev B 69 b Cd o Ed b REE (05 (235 (128) (@09 (G4 (654
Spocelsh (12030) (11858 (875) (665 (200 (73 (86 (MO ) €1 3 £ 69 b (]
Upper Stages @47 (T (36 (422 1520 (138 (BH 07N F1 () 61 (3 6 6 )
PajouiOper8 SupportEt  (852) (8854 (1) (A1) (U1 (43 (45 (85 ¢ £ )
Eng & Toch Base (ETBYDTMS  {20850) (181.60) (1606) (1339) 1334  (1055) (1066) {93.1) (702) (1629) [(1835) (1726) (1772) (1719) (1,0508)
Advanced Programs (3520) (0700 {47.7) (464 (77 (194 (205 (214 126 (8.7 8.8) (13.0) (7.0 (10.0) (1888}
AdvrcodLawchSystoms (9 () B4 B3 () €9 69 ) R E4 ) F E) )
Advarcod Transporiation Tech.  (330) (] (- SR TR R S BN S = B & TR = B = B 2
Toherod SewktoProgam  190) (2730) @64 (127 (108 (50 (6B B E4 () € () &) 6 )
OtimiManeuverng Ven (ONV) ) (S060) (30) @63} (@5 69 (9 () kD (4 &) k) b k) )
¢ - - ) (A8% (BN (04 (UBY) @SS (ER ()
¢ I R S R T N S T N )
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Research and Development Funding By Program
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{In Millions of Dollars) As of September 30, 1991 FY 1977
FY1991 FY1930 FY 1980 FY1988 FY 1987 FY1386 FY1985 FY1984 FY 1983 FY1982 FY1981 FY 1880 FY 1979 FY1978 & Prior
[Aeronaurtics and Space Technology
ICurrent rams
Research & Technology 20042 21377 737 2171 1645 1481 1410 1303 1212 106.9 1078 ma 84.3 8.7 4916
freranautical Research & Tech 43520 43336 3848 3202 360.5 3243 3283 296.7 2745 2611 2688 308.3 241 280 10220
[Transatmospheric Res & Tach 93.76 8.2 88.5 519 444 . . - . - .- . . .-
JEnergy Tech. Apphcations .- - -- -- .- 18 30 5.0 75 2048
[Prior Programs
Apatia Applicatons Expr 1.0
[Chemical & Sotar Power 623
ic Research 193.6
Space Venicle Systems ks*X]
lectronic Systems 2720
iman Facior Systems 1513
|Space Power & Elec Prop Sys 3854
Nuclear Rockats 5128
[(Chemical Propulsion 3654
Aeronautical Vehicles 4512
Nuclear Power & Propulsion 441
Mission Analysis .- . .- -- .- .- -~ - .- - -- .- - - 160
Total OAST 869.38 76542 7268 5892 569.4 4724 469.3 421.0 3857 368.0 3785 4231 3674 3242 47379
Space Tracking & Data Systems
Tracking and Data Acquisition 19.75 19.08 186 177 16.9 1583 147 141 4963 401.3 3398 3321 209 2763 38529
Salety, Retiability, Maintainabiity
& Quality Assurance
[ Standards & Practices 5% 235 21 139 19 75 48 48 30 30 21 38 80 9.0 a2
University Space Science &
Technology Academic Program
Academic Programs 3743 2300
Minority University Res. Prog 1698 1403
Total USS.ATA P, 5441 370
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Research and Development Funding By Program
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{(n Mislions of Dollars) As of September 30, 1991 FY 1977
FY1991 FY1990 FY1989 FY 198D FY 1887 FY 1966 FY 1985 FY 1984 FY1983 FY 1982 FY 1981 FY1980 FY1979 FY1978 & Prior
Space Science and Applications |
Current Programs !
Physics & Astronomy 544 B4 121 5962 5285 5546 6547 558.6 4808 3182 3200 3356 2818 231 2992
Planetary Exploration 469.91  380.B5 405.9 32358 3622 349.1 2865 216.1 180.0 205.0 1741 219.4 1819 1467 35508
Life Sciences 13560 104,70 781 721 702 650 619 578 556 335 422 438 401 B3 1458
Space Applications B35.07 63206 5183 5574 350.6 4784 676 85 a4 3250 367 25 2718 321 20932
Prior Programs
Manned Space Science
Lavnch Vehicle Development
Bioscience
Space Fligh! Operations .
Payload, Plan & Prog Integ ] [) @) ] ] ] )] [
Total OSSA 239472 196471 17744 15482 15515 14470 13707 1418
[University Aftairs 2292
(Operating Account 8894 93.56 035 636 £8.1 596 550 238 a1 28 178 55 52 47 2292
Total Program B0W06T 522769 42345 33548 31537 26167 24653 20662 55155 47230 43343 40881 34772 0116 504742
Approp Trans & Adiustment 000 5420 459 193 260 190 27 B3 23 179 20 30 00 14 00
Appropriation 60106t 528189 41886 32741 31277 26351 24626 20119 55128 47409 43363 40911 34772 30130 507752
Lapse Unobhg Bal Inc! {1.88) (5 (1 {44) (3 (2) (3 (2 t3) {6 B} 3 {3)
Note: Unobiigated Balances Lapsed at the end of the second year of accousntability.
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Research and Development Funding By Location

PAAAAAA

(in Millions of Dollars) As of Seplember 30, 1991 FY 1917
FY1991 FY 1990 FY1989 FY1988 FY1987 FY1986 FY 1985 FY1984 FY1383 FY 1982 FY 1981 FY 1580 FY1979 FY1978 & Prior
Headquariers s am 005 K128 282 1758 1503 e 284 1526 1360 15 153 6O 2548
Ames Research Center 9% I 251 »t7 211 418 s 1988 1808 1829 wio “rs 144 1185 11803
Dryden Fight Research Faciity - . - .- - - . -~ .- 13 184 168 L8] 184 620
| Goddard Space Fhight Center ARE TR 1Y) a7 5109 L 7] 526 “ra 16 083 740 %78 %520 5158 €29 6401
Jot Proputsion Laboratory 84987 51529 AL 4903 4664 LUK 73 237 2082 3164 %248 205 2964 04 30A4
fotnison Space Center 115172 104033 5726 A 10 35 252 1749 1300 158572 (545 1383 1,618 9T 154240
Kennedy Space Center 278 15068 162 05 573 n g 557 5293 4n5 54 2008 7t 170 25038
Langley Research Center 2520 %081 €59 1930 21 1752 7 4o 1319 1305 “aa 168.2 1382 157.9 235
Lewis Research Center 548.10 £00.26 w7 2573 2668 2571 3251 228 299 1784 1833 1704 1485 16 2883
[Marshall Space Flight Center [ AT T ] 8700 %09 101 4653 5002 a5 1Y 1285 10058 8.2 7852 603 13m22
Swnnis Space Cneter 1609 1480 173 167 2s 102 m 97 [ w1 89 EX] 92 0o 25
Space Nuclear Systems Offica ER .- - . .- . .- .- .- ass
Staton 17 .- 38 47 “7 28 2000 o a7z 388 - -
Wallops Flight Faciity N - 12 157 154 159 163 .-
Western Suppon Offica .- - .- - - - 197
| Undistributed 7500 ..
Total Program 601061 522760 4245 32549 31507 26164 24653 20662 55155 47342  43M8 40882 34773 31520 50,1749
Approp Trans & Ao 000 540 459 193 260 190 27 543 213 179 20 an 04 14 10
Appropriation 60106! 528189 41806 32742 31277 26354 24626 20119 §528 4721 4408 40912 34773 21534 S04TSS
[Lapse Unoblig Bal Indl (1.68) 05 .y “9 3 2 [&)] [*:] 3 [} ()] “ 3
Note: Unobigated Balances Lapsed at the end of the second year of accotntabibty
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Space Flight, Control and Data Communications By Program

‘ t
.
oy £ I As of Seplember 30, 1991
' (in Méllons of Dollars)
| FY 1990 FY 19069 FY 1988 FY 1987 FY 1966 FY 1985 FY 1984
h’m E . Space Flight
N Shuttie Prod & Opaer Cap 1.310.07 1,189.84 1,116.56 1,092.40 332638 1,354.7 1478 16372
P Space Transportation Ops 2976.73 2.628.41 2,604.26 1,825.50 1.737.06 1,633.2 1,308.6 14317
T
M - I Total OSF 4,206,680 381825 3,720.81 291790 5,063.44 29875 2,766.7 3,068.9
' i Space Tracking & Data Systems 963.77 89797 81345 969.30 784.70 650.2 7922 6739
[ <£%o |
ﬁ l Operating Account 1013 9.9 1379 870D 1736 156 153 9.0
4
p,wa Vi H‘ I Toted Program 5,260.70 472561 4548.05 3,895 90 5.845.50 3,661.7 35842 37518
' Approp Trans & Ady 1,063.29 -182.50 -190.40 1240 -180.50 19.1 76 388
i
\ppropriation ' 632399 454311 4357.65 2,908.30 5,665.00 3,680.8 36018 379186
e ” ' Lapse Unobiig Bal Inci - 082) {0.90) (0.40) 0.30) 3 @ (5
' )
'11 ~ E Note: UnobﬁgmedBah!msLapsedmmeendoﬂhesecmdyaardwumamy.
s w B
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Space Flight, Control and Data Communications By Location

(in Mitiions of Dollars) As of September 30, 1991
FY 1991 FY 1990 FY 1989 FY 1988 FY 1987 FY 1986 FY 1985 FY 1984
Headquarters 220.34 160.73 159.30 364.40 336.95 2045 2595 2276
Amas Research Cemer 18.61 18.70 16.70 15.40 16,30 18.0 156 103
| Goddard Space Flight Center &17.79 635.73 549,92 467.10 415.90 330.0 4322 4310
Jet Propulsion Laboratary 150.22 154,72 124.97 132.10 128.00 117.4 1119 973
Johnson Space Center 1.161.43 1,130.53 1,054.62 909.70 2.475.65 1.083.7 1,308.0 1,360.5
Kennedy Space Center 921.63 857.80 828.37 720.20 660.62 511.8 493.4 490.5
Langley Research Canter 0.36 2.05 1430 0.10 0.25 0.4 0.6 0.2
Lewis Rasearch Center 101.16 5463 10.90 370 5.00 33 4.3 20
Marshall Space Flight Center 1,922.98 1,683.63 1,779.81 1.263.90 1,734.05 1,655.4 1,437.0 1,379.0
Stennis Spaca Center 24.81 27.09 21.56 19.30 16.09 15.1 123 11
Station 17 -- .- -12.40 -- .. 2776 -480.6 247.7
Undistributed 121.37 -- 56.69 .- -
Total Program 5,260.70 472561 4,548.05 3,895.90 5,845.50 3,661.7 3,594.2 3.751.8
Approp Trans & Adjustment 1,063.29 -182.50 -190.40 12.40 -180.50 19.1 7.6 3988
Appropriation 6,323.99 4,543.11 4,357.65 3,908.30 5.665.00 3,680.8 3.601.8 3.7916
Lapse Unoblig Bal Inci (0.82) (0.90) {0.40) {0.30) (.3) [#) {.5)
Note: Unobligated Balances Lapsed at the end of the second year of accauntability.
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Construction of Facilities Funding
(in Mitbons of Dollars) FYgl Fygo FYso Fyms Fyer FYs  FYBS Fysd FYm FYyg Fvgl FYs FYRM FY®W Y77 WI0 YIS FYM YN
[Ames Research Carter RS - 160 189 78 W2 W7 - - 136 29 91 - 44 28 37 - a2
Dryden Flight Resarch Fac 128 - -7 - - - - a8 - - - - 04 08 - - - -
(Goddard Space Fight Cerser 8 57 62 B6E B 36 29 - 2 - - - 5§ 45 ~ - 18 1 08
Jot 23 53 - - M7 82 71 s - 18 28 - 48 3 - - 82 13 08
Kennedy Space Cerer - 2 - - - - - - ~ 11 06 48 - 17 2% - - - a7
Laney Ressarch Conter 48 68 74 - M3 47 W8 WS WS 29 20 11 53 16 BY 16 32 4D 43
Lewes Research Canver 160 B -~ - - ~ 128 48 12 87 57 &8 08 27 - 7 - 100
 Johmon Space Center nwy 28 78 - 78 - - - - 30 - - - 20 22 - a1 - 08
Marsha Space Fight C. - -~ 126 - - - s - - - 40 63 - - B - 38 - -
[Ssonnia Spiace Center s - - - - - - - - - - - - 08 - - - -
Walops Fight Faciity 52 - - - - - - - - FE Y] - - - 1 08 08
Various Locakons 8 28 ~ 64 188 4 40 - - %8 R 7 -0 - - W -
Fackty Panning & Design WO M3 20 60 70 MB 120 Bl A2 100 87 1389 W6 1T 126 125 Wb 135 79
Large Aero Fac - - - - - - - - - - ~ 487 1 WD %0 - - - -
[Mnor Congirucion MO W0 90 74 68 59 43 47 37 23 3% 3§ 42 B0 29 B2 46 46 12
M0 A2 »5 RS 21 195 79 72 132 128 W3 20 - - - - - - -
Enwv Compl & Rest. Program 320 20 X0 B9 - - - - - - - - - - - . B - -
Rerab & Mods * 29 WD M2 NS W/ M3 A5 N4 WY W6 73 197 M1 1B VA DO 4B W8 116
1Space Stavon Faciibes 120 499 - - 125 ~ - - - - - - . - - - -
Shutse Faciiies WS 22 1 172 A9 Kt W 492 A1 RB 99 WS X9 KT W3 466 W5 %5 8
Shutbe Payioad Facikty - - - -~ ® &7 B2 17 - 15 43 - 13 4a - - - -
[Unaiocated Plant & Design - - - - - - - - 05 - - - - - - - -
[Aero. Facits Revitakzation k-4 85 460 - - - - - - - - " - - - - - -
[Advanced Launch Sysiem Fac. - - 150 - - - - - - - - - - - - - - -
[rrust Fund - - 150 - - - - - - - - - N - - - - - -
[Waler Shiekd Facity 0 22 - - - - - - - ~ - - - - - - - -
JFuture Sohware Program o - - - - - - - - - - - - - - - - - -
[Earth Scaance Ik Network " - - ~ - - - - - N - - - - - - . -
S Visitor Conr 100 - - - - . - - - - - - - . - ~ N .
Jetorred Fahab & Mayor Maint. 20 - - - - - - - - - - - - - - - - -
[TOTAL PROGRAM L I ; ; ; T4 1 - 1
Trans & Adest 00 1877 33 13 288 08 100 28 3% 05 B3 05 12 05 03 04 45 b5 12
Approp
Acprop 3 Availabiity TR Wy TS AT TR IR IRETNS By 1150 1% ATs 1803 181 B3 I Wi
"nchuded in Yanous Locations Pror 1o FY 1972
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Construction of Facilities Funding

(In Millions of Dollars) As of 30 Sep 91
FY72 FY71 _FY70 FY69 FY68 FY67 FY66 FY65 FY64 FY6I FYB2 FY61 FY60 FY 59
Ames Research Center 6.5 1.1 03 04 42 28 58 1.3 14.3 63 06 R as
Drydan Flight Research Facility - - 09 - - - - - 25 1.8 - 1.8 -
Electronics Resaarch Center - - - - - 7.4 52 10.4 16 - - - - -
Goddard Space Flight Canter 0.7 14 0.7 - 0.6 07 24 23 17.7 23 1.5 9.4 14.0 39
Jet Propulsion Laboratory - 19 - - at 0.9 0.9 3.6 3.0 114 a6 86 7.7 -
Johnson Space Center - 1.1 ~ 0.9 0.6 11.8 40 173 339 245 - - -
Kennedy Space Center 15.6 03 10.5 74 204 346 7.2 878 2734 3328 11586 278 40 -
Langley Research Centar - 0.6 5.6 - - 6.4 84 a3 97 98 69 123 4.5 108
Lewis Research Center 08 0.7 03 24 16.2 0.9 0.8 204 455 1 926 6.6 80
Marshall Space Flight Center - 1.3 - - 08 - 1.8 120 28.2 40.5 307 26.1 ~
Michoud Assembly Faciity - - - 0.4 0.5 05 0.3 6.2 73 285 B - - -
Stennis Space Center - - 1.4 - - - - 584 1029 774 - - -
Nudear Rocket Dev Station - - - - - - 41 1.5 - - - -
Pacific Launch Operations - - ~ - - 0.3 - - 0.6 04 1.1 -
Wallops Flight Facility - -- 0.5 0.5 07 0.2 1.0 1.7 05 4.1 1.3 20 - 16.1
Various Locations 0.7 25 26.4 208 as 65 151 283 2115 1299 1590 280 524 5.1
Facility Planning & Design 3.5 54 3.5 1.0 54 54 50 8.8 10.4 129 9.8 - - -
Rehab & Mads * 79 (175) - - - - - - - - - -
Shuttle Facilities 183 - - - - - - - - - - -
Other - - - - - - - - - - - - - -
TOTAL PROGRAM 540 36.3 50.1 31.4 420 90.0 6560 2470 7384 7669 4d564 1248 987 47.7
Approp Trans & Adjust 13 N3 KN 9.6 -6.1 -7 5.0 159 -58.4 103  -404 20 -136 0.3
Appropr & Availability 527 50 532 218 358, 820 600 2620 6800 7762 3160 1258 846 480
*Included in Various Locations Prior to FY 1972
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Research and Program Management Funding

[y |

ay !o'

|

| N »1

111311

(in Mitions of Dolkars)
"‘ x4 FY & FYBt FYBO FY79 FY78 FY74 FY73
1
Headguarters 190 9640 8870 8460 8340 8300 6120
[Ames Ressarch Conter 178,30 107.20 7220 6740 6280 5770 5310 6390 4860 4540 4240
jryy ] [Dryden Fight Research Fac. - . - - - -~ 2440 2050 2020 1830 1820 1720 1870 1320 1220 11.70
(Goodard Space Flight Center 30490 26650 26580 24400 21610 20050 19830 19140 18390 160.10 14250 ¥33.70 12780 123.50 114.30 136,60 10460 9730 $5.70

|Kennedy Space Center 29960 27780 26990 24340 20000 19220 1B5.10 17640 16490 156.00 15020 135.50 126.40 116.30 110.10 128,00 9550 D440 0240
Langiey Research Canter 21460 19870 1BA70 17B50 153,70 14500 147.60 13920 13270 126.60 120.80 11380 106,60 100.70 94.70 11570 8060 B30 7860
Lowis Research Canter 23030 20630 19640 18190 151.70 14310 13740 12850 11680 10640 9990 9480 6750 B47D BIN 10240 8030 7960 8120

11717171

M

ki | Johnson Space Center 34600 3520 W2TD 2330 22600 20690 21670 20190 19520 23050 17630 164.70 15300 14620 130,10 165,20 121,30 117.60 11060
Marshal Space Fight Center 20070 27680 25600 2890 21310 19500 19070 19090 18430 17210 16530 156,60 149.00 14350 140.20 170,00 12310 13750 137.20
Stervis Space Contar B30 2510 2350 2080 1240 120 1070 6N 650 550 490 280 10 00 O DS LA -~ -
Station 17 e YL T 7 T T T
|Space Nuclear Sys Office - - - - - - - - - - - - 110 -
Wakope Fight Facity - - - 2000 1780 1530 1510 1230 1700 1240 1160 1080

7
FEY
X ¥ ¥ _ Y.X ¥ X _X_X
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Research and Program Management Funding

l(hllmlei Dodtars)

R n FY 0 e FYes FYer ad.] FYes
}] 6160 6490 6.2 $0.00 S1.10 51.40 L] .30
Ame3 Ressarch Conist Qx  wn n6 3400 0 N N0 nw
|Elecironics Ressarch Canter 2) - - 1910 1na 1540 1220 [ 2] 120
(Dryden Fight fesearch Canter nn o 1 1030 L0 250 [T 340 10
[Goddard 9650 990 80 na X e sa40 ]
(Kennedy Space Conter QK0 %% .60 9560 L3l ”n 20 0N
Research Canter N2 7N 62.30 8100 (-2 ] 6 6150 .00
(Lwis Research Conter 250 78,00 et ] &7.90 820 8.3 6.0 ax
| Johnson Space Carder niw 1M 106.60 9.9 % s %.50 an
IMarshall Space Flight Canter I 14510 1570 11630 12620 12870 120 13N
Pacific Launch Operstions - - - - - - 0.50 0%
Space Nuciess Sysiams Ottice 22 kX 2% 210 200 200 180 1
|Westarn Suppont Office - - - - 1.00 120 490 S.00
Wallops Fight Facility 0N WX an 910 a0 820 0 1m0
[TOTAL PROGRAM
Approp Trans & Adiust
1inciudes NASA Paasdens Ofics
[2/ERC was ciosed on June 30, 1970
[3inciudes $10 million for besic insiitulional and other requiremants for agencies residen sl MTF/SHidel
Pacific Launch Operstions (PLO)
Spece Nuciesr Systems Office (SNSO)
Wesiern Support Office (WSO)
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Personnel Summary
Onboard At End Of Frscal Year
FYS) _ FY0 _ FYS1 FYS2  FYed FY64 FY65 FYes FYe7 FYB8 FY69 FYT0O  FYT1 FY72
Ames Flassarch Center 1464 1420 1471 1658 2116 2204 2270 2310 2264 2197 2117 2033 1968 1844
Dryden Fhight Ressarch Facity (1) 40 408 “7 538 616 618 669 662 642 622 601 5683 579 538
Electronics Ressarch Center - - - - 25(a) 83(a) 250 655 791 950 951 592 -
Goddard Space Fight Conter 308 1255 1599 2755 3487 3875 3774 3858 3997 4073 4285 4487 4459 4,178
I Kennady Space Center - - - 339 1,181 1625 2464 2660 2867 3044  3DSB 2,805 2704 2568
Langley Ressarch Canter 362¢ 3208 3338  3A94 4220 4300 4371 4485 4406 4219 4087 3970 380 3502
Lowis Resaarch Center 2808 272 2773 3800 4697  AB50  4B97 5047 4956 4583 4399 4240 4083 3,866
Johnson Space Center ~  nGSFC 784 1786 3345 4277 4413 4838 5064 4956 4751 4530 4208 3,985
Marshall Space Fight Conter - 370 5948 6843 7332 7,679 7,9 7740 7602 63935 6639 6325 6060 5555
’ NASA Pasadena Office - - - - - -~ ) 19 85 9 ke 80 ” 44 40
g Pacific Launch Operations Office - - - ~ 17 22 21 L - -
Space Nuclear Systems Office - - 4 3 9% "2 18 15 13 108 104 103 a9 45
Stennis Space Center - - - - - - - - - -
Wallaps Fight Facilty (2) 1m 229 w2 a 483 530 554 563 576 565 554 522 497 45
r Western Suppon Otfice - 37 60 136 06 are 377 294 19 (d) - -
Ly 0 71 £ 3 506 Ll oy i 708 BE
FY73___ FY74 _ FYIS FYT8 FYr? FYT8 Y78 FYmo FY81
lors. N . B B R B B B R
Ames Research Center 1740 1776 1,754 1,724 1,645 1,69 1,713 1713 1652 NOTES
,ﬁ Dryden Fight Research Faciity 509 531 544 566 546 514 498 499 491 —_—
! Elecironics Research Center - - - - - - - - - * Includes Other Than Permanent
Goddard Space Fight Center 3852 0836 3871 3808 3866 364 3562 3535 343
Kennady Space Center 2516 2408 2377 2404 2270 2234 2264 2291 2224 (1) nciuded in ARC After FY 1981
Research Conter 3389 3504 3472 3407 3207 3167 3125 3094 2028 (2) Inchuded in GSFC Afer FY 1981
Kx Lewis Research Center 3368 3172 3,181 3,168 3,061 2964 2007 2801 2,782
Johnson Space Center 3896 3886 3877 3796 3,640 3617 3563 3616 3498 (@) Figures for North Eastem Office
Space Fight Center 5,287 4574 4337 4,336 4,014 3,808 3877 3,646 3479 {b) Prior Years Figures Included in WSO
NASA P Office » 35 - - - - - - (c) Eftective in 1966, PLOO Activity Was
Pacific Lawnch Operations Office - - - - - - - - - Merged Under KSC
Space Nuctear Systems Office - - - - - - - - [0) EHective in 1968, WSO Was
K‘ Stennis Space Cariler - - b3 72 94 108 108 11 13 Disestablished and Elements Merged
Wallops Fhght Faci&y 434 447 441 37 426 429 409 206 400 With NaPO
a 3 3 r X
<] C-26
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Personnel Summary
Year-End Strength
l FY82 FY83 FY84 FY85 FY86 FYa7 FY88 FY8$ FY90 FY31
Headquarters | 1,431 1,492 1,396 1,383 1,362 1,532 1,653 1,727 1,966 2,092
i
Amas Research Center 2,041 2,033 2,043 2,052 2,072 2,079 2,101 2151 2,205 2263
Langley Research Center 2,485 2,632 2,624 2,715 2,598 2,663 2,649 2,749 2,728 2,835
Lewis Research Center 2,801 2,904 2.821 2,827 2814 2,851 2,840 2,864 2,961 2,969
Total OAST 7,327 7.569 7.488 7,594 7,484 7,593 7,590 7,764 7,894 8,067
G Space Flight Center/OSSA I 3,621 3,668 3.541 3,629 3,679 3,648 3,626 3,735 3,873 3,999
Marshall Space Flight Center 3332 3,351 3.223 3,284 3,260 3,384 3,340 3,609 3,619 3,788
Stennis Space Center 103 106 108 122 123 137 147 183 192 222
Johnson Space Center 3,268 3,235 3227 3,330 3,269 3,349 3,399 3,578 3,615 3677
Kennedy Spaca Center 2,104 2,084 2,067 2,081 2,051 2,188 2,236 2,423 2,466 2,51
Total OSF 8,807 8,776 8,625 8,817 8,703 9,058 9,122 9,793 9,892 10,258
NASA Py l 21,186 21,505 21,050 21,423 21,228 2,801 21,991 23019 23,625 24,416
Other Than Permanent l 1,124 1,029 820 893 732 815 832 874 941 1,325
NASA Total I 2,310 22,534 21,870 22,318 21,960 22,646 22,823 23,893 24,566 25,741
c-27
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NASA Civil Service Workforce Employment Trend

B |

[ 'l:‘

LA A N'A A A AA A AL

End FY82 - FY
Thousands
30
25,741
< .- . . - ™ - /
20
Full-Time Permanent 24,416
Other 387
Non-Celling 938
0
0 —— + + + + + + 4 4
Al FY 82 FY 83 FY 84 FY 85 FY 86 FYB7 FY 88 FY 89 FY 80 Fy 91
Employees 22310 22,534 21,870 22,316 21,960 22,646 22,823 22,893 24,566 25,741
c-28
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Occupational Summary
Permanent Personnel - 9/30/91
Tech Supt
10.2% Scl & Eng
56.1%
Prof'l Admin
18.8%
OAST OSSA OSF
Total
Occupation NASA HQ ARC LaRC  LeRC || GSFC|| MSFC  SSC JSC KSC JPL
S&E 13,694 590 1,212 1,443 1612 2,240 | | 2,514 128 2402 1,553 || 3,834
Profl Admin 4,579 |1 1,047 364 308 301 819 620 55 649 416 909
Clerical 2,881 447 221 275 237 439 476 37 430 319 624
Tech. Support 2,494 6 150 933 327 433 178 2 188 2717 435
Wage System 768 2 316 10 358 68 0 0 8 [3 399
Total 24416 || 2,002 2263 2960 2835 [| 3999|3788 222 3677 2571 || 6,201
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Minorities as Percent of Permanent Employees

A

b

1

&y

w)«‘
S

P |

A A A A A AL

!__-

By Installation O FY 90
™ FY 91
30
25 208 254
208 2.7
20
17.4
|paz 16.5 187
LA 15 138 1491 —— 140 Y] 142
10 4
5
0 4
Total Ha ARC  LaRC  LeRC| |GSFC| [mMsFc  ssc JSC KSC
NASA OAST OSSA OSF
Total Minorities
FY 81 4,025 532 491 418 456 661 435 27 641 364
FY 90 3,706 482 459 410 381 629 396 =] 604 322
FY 82 2,433 301 327 305 213 455 183 7 420 177
c-30
3 Py 4 g



Women as Percent of Permanent Employees

By Installation

CIFY 90
FY 91
a5 a 4.8 -
40
35 3247 328 BI——— 3
N4 e <
30 Jz123 7 284 20 298
25 28 20 236 243
210 217
%
15
10
5
m; Ha [ ARC LaRC LeRC ] GSFC | [ MSFC SSC JsC KSC
OAST OSSA OSF
Total Women
FY 91 7,301 938 574 721 615 1,176 1,226 74 1,216 761
FY 90 6,881 867 547 699 572 1,112 1,138 63 1,167 716
FY 82 4,620 568 402 515 384 834 695 3 705 486
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