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Foreword

POCKET STATISTICS is published by the NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA).
Included in each edition is Administrative and Organizational information, summaries of Space Flight Activity
including the NASA Major Launch Record, and NASA Procurement, Financial and Workforce data.

The NASA Major Launch Record includes all launches of Scout class and larger vehicies. Vehicle and spacecraft
development flights are also included i in the Major Launch Record. Shuttie missions are counted as one launch
and one payload, where free flying payloads are not involved llites d from the cargo bay of the
Shuttle and placed in a separate orbit or rajectory are counted as an additional payload. For yearly breakdown
of charts shown by decade, refer to the issues of POCKET STATISTICS published prior to 1995. Changes of
deletions to this book may be made by phone to Ron Hoffman, (202) 358-1596.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
DIVISION OF SPECIAL STUDIES
NASA HISTORY OFFICE (CODE 2)
Washington, DC 20546
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

Sec. 102 ()

®)

©

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

Declarstion Of Policy And Purpose

‘The Congress hereby declares that it ia the policy of the United
States that activities in space should be devoted to peaceful
purposes for the benefit of all mankind.

The Congress declares that the general welfare and security of

the Unitad States require that adequate provision be made for

declares that such activities shall be the reaponsibility of, and
:hailbedmmdby.adv!iimwexefddmmdm
ttical and space activities sponsored by the United

Sms oxmmmnmmrwovwimmbymnd

of weapons sy mil

umouﬁmdmumd&mﬂndudnqmmd\m

P 1 for the

Y to make
mmm-unmdsmu)chuﬂbeﬂnmpomblﬂyol and
shall be directed by, the Department of Dafense; and
determination as to which such agency has rnspomibilitylor
and direction of any such activity shall be made by the
Prasident in conformity with section 201(e).

The Congress declares that the general welfare of the United
States requires that the National Aeronattics and
Administration (as established by title Il of this act) seek and

10 the maxi oxtent possibie the fullest
eomm.rualuseallpace

()] mmmmmvm-mnmwsmm

chucted 30 a3 to b ly to one or more of

mum\goqm

W

@

3

3]

®)

The of human oo of the Earth and of
pfmmnﬂunmnmnmdw

The improvement of the usefuiness, performance, spesd,
safety, and efficiency of asronautical and space vehicles;
The devel and operation of vehicles capable of
catryinglmtrum.ms equipmaent, supplies, and living
organisis through space;

The establishment of iong-range stucies of the potential
benefits to be gained from, the opportunities for, and the
problemas involved in the utilization of asronautical and
space activities for peacetul and scientific purposes;

The preservation of the role of the United States as a leader
in asronautical and space science and technology and in
the application thereof to the conduct of peaceful activities
within and outside the atmosphere;

The making available to agencies directly concemed with
national defonse of discoveries that have military value or
significance, and the furnishing by such agencies, to the
civilian agency established to direct and control nonmilitary
asronautical and space activities, of information as to
discoveries which have value or significance to that agency;
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

Declaration Of Policy And Purpose (Continued)
(1) Cooperation by the United States with other nations and
groups of nations in work done pursuant to this Act and in
the peaceful application of the results thereof. and

The most effective utilization of the scientific and

®  engineering resources of the United States, with close
cooperation among all interested agencies of the United
States in order to avoid unnecessary dupkication of effort,
facilities, and aquipment.

{e) The Congress deciares that the genaral welfare of the United
States requires that the unique competence in scientific and
engineering systems of tha National Aeronautics and Space
Administration also ba directed toward ground propulsion

y  and devel

(n The Congress declares that the general welfare of the United
States requires that tha unique competencs in scientific and
engineering systems of the National Aeronautics and Space
Administration aiso be dil d toward the P of

d ile propulsion sy

(g) The Congress declares that the general weitare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed to assisting in bioengineering
ressarch, development, and demonstration programs designed
o alleviate and minimize the effects of disabllity.

(h) itis the purpose of this Act to carry out and effectuate the policles
declared in subsections (a), (0). (c}, (d). (e). (). and (g).

F Of The A

Sec 203 (a) The Administration, in order ta carry out the purpose of thia Act,
shall -

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

{2) arrange for participation by the scientific community in
planning scientific measurements and observations to ba
made through use of asronautical and space vehicles, and
conduct or arrange for the conduct of such measurements
and observations; and

(3) provide for the widest practicable and appropriate

ation of ir ] g its activities and
the results thereof.
®) (1) The Administration shall, to the extertt of appropriated

funds, initiate, support, and carry out such research,
devsiopment, demonstration, and other related activities in
ground propuision technologies as are provided for in
sections 4 through 10 of the Electric and Hybrid Vehicle

F , Deved t, and D ion Act of 1976.

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 funds are appropriated therefor) as are provided
for in sections 5, 6 and 9 of the Solar Heating and Cooling
Demonstration Act of 1974.
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The center's major program responsibilfities are concentrated in computer science
and npphmons comp\monal and experimental aarodynamu: flight simutation,
Wc aircraft, and p d-Jift 9.

p

j wnent of policies; pi
evmda.lvdunlonofprowm nr\dthorwbwmduwyssofdlphmofh
26r08pace Program.

Planning, direct of NASA's " andd

progr are the Imyonho,... aMmMr.ponww
receive overall gui and from an

administrator

AMES RESEARCH CENTER

Moffett Field, CA 94035

Ames Rasearch Center was founded in 1939 as an aircraft

ion, airborme science and applmom and infrared utronomy
HUGH L. DRYDEN FUGHT RESEARCH CENTER

NASA HEADQUARTERS
Washington, DC 20648
flight h, hyp
NASA | manag over the space flight centers,
rmamheom-rs and othe ir that the A
and Space Administration.
3p ibilites of | ¢ cover the of progr. and Edwards, CA 93523

Since 1947, Dryden has deveioped a unique and highly specialized capability for
conducting fight research programs. [ts test organization, consisting of pilots,
scientists, angineers, technicians and mechanics, is unmatched anywhers in the
world. This versatile organization has demonstrated its capability, not only with
high-apeed research aircraft, but also with such unusual flight vehicles as the
Lunar Landing Research Vehicle and the wingless lifting bockes.

The faciity's primary research tools are research aircraft, ranging from a B-52
carrier aircraft and high performancs jet fighters to the X-29 forward swept wing
aircraft. Ground-based facilities include a high temperature loads calibration
mmymﬂmgmmmmmewmmmmu

Y
by the National Advisory Committee for Aeronastics (| and was named for
Dr. Joseph S. Ames, Chairman of NACA from 1927 to 1939. in 1958, Ames
became part of NASA, along with other NACA instalistions and certain
Department of Dafense faciiities. In 1981, NASA merged Ames with the Dryden
Flight Research Facility.

Ames ializes in sclentific and
wmmmumm

simed

" under the combined effects of loads and heat, a highly developed
waﬂﬁmlmmmnmhrnﬂwmshbumym-
diversified capability for avionics system f; i
aﬁowvuuahmmhdnyhmdimbascﬁawmeﬁwlobemnofmodoh
or small components; a data
a ly piloted 1 vehick
dazawmwmmalﬁlymatMNASAaWestemAeronwﬁedTmnge
facilities at Amas-Moffett, Crows Landing and Dryden.
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NASA Installations

GODDARD SPACE FLIGHT CENTER
Gresnbeit, MD 20771

mm&mmmmlmaﬂmnmmmm—
ject and su)

mmlsm\dr\gmmmso'humanm;radgonmmlymnmm

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

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

After being launched into space, satellites fall under the 24-hour-a-day
surveiliance of a workdwide ground and spacebome communications network,
the nerve center of which is located at Goddard. One of the key slements of that
network is the Tracking and Data Relay Satellite System (TDRSS) with its
orbiting Tracking and Data Relay Satsllite and associated ground tracking
stations.

Goddard's tracking responsibility extends to its Wallops Flight Facility. Wallops
prepares, assembles, launches, and tracks satellitos and suborbital space
wehicles and manages the National Sciertific Balloon Facility in Palestine, Texas,

JET PROPULSION LABORATORY
'Pasadens, CA 91109

NASA's Jet Proputsion Laboratory (JPL) is a government-owned facility staffed
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 of the
worldwide Deep Space Network (DSN).

mmmuwlnmmmwmpmmm
scientific missions — er and and
dmromcﬁonandmhmirodbyduplpmm

ﬂnl&b«mdsodwwmmﬂmmm including complete
P Y to .

LYNDON B. JOHNSON SPACE CENTER
Houston, TX 77058

Johnson Space Center was established in September 1961 as NASA's primary
center for design, development and testing of sp and

for manned flight; lahcﬁonu\du'n&ningof iis; planning and

manned missi i -mmemodioalengmeedngmd
wantrﬁcexpanmemswﬁedaboardlpacaﬂphn

Johnson has program management responsibility for the Space Stuttle program,
the nation's current manned space flight program. Jobnson also has a major

ponsibllity for the d of the Space Station, a permanently manned,
Earth-orbiting facility to be constructed in space and operable within a decade.
The center will be rasponsible for the interfaces betwaen the Space Station and
the Space Shuttie.

JOHN F, KENNEDY SPACE CENTER
Ksnnedy Space Center, FL 32809

Kennedy Space Center (KSC) was created in the early 1960's (o 3erve as the
launch site for the Apollo lunar landing missions. After the Apolio program ended
in 1972, Kennedy's Complex 39 was used for the launch of the

spacecraft, and iater, the Apollo spacecratt for the Apollo Soyuz Test Project.
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NASA Installations

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

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

The center is responsible for the assembly, checkout and launch of Space
Shuttle vehicies and their pay landing operations and the turn-around of
Space Shuttie orbiters betwesn missions, as well as preparation and launch of
unmanned vehicles.

LANGLEY RESEARCH CENTER
Hampton, VA 235685-5228

Langley's mission is basic research in asronautics and space technology.
Major research ﬂeld! include asrodynamics, matenua structures, flight
controls, ir acoustics, icity, atmospheric sclences,
and nondestructive wduaﬁon Langley's goal is to dwolop technologies to
enable aircraft to fly faster, farther, safer, and to be more maneuverabile,
quieter, less expensive to manufacture, and more energy efficient.

The majority of Langley's work is in aeronautics, working to improve today’s
sircraft and to develop and technology for future aircraft. Over 40
wind tunnels, other unique research facilities, and testing techniques as well as
bilities aid in the ir of the full flight range,
mgon«alavlmmandvsmpm drcraﬂmrough hypersonic vehicles.

Researchers also study atmospheric and Earth sciences, develop technology
for advanced space transportation systems, conduct research in laser energy
conversion tachniques for space applications and provide the focal point for
design studies for large space systems technology and Space Station activities,

Langley also manages an extensive program in atmospheric sciences to better
understand the origins, chemistry, and transport mechanisms that govern the
Earth's atmospheric data using aircraft, balloon, and land- and

remote sensing instruments designed, developed, and fabricated at Langley.

LEWIS RESEARCH CENTER
Cleveland, OH 44135

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

Lewis is NASA's lead canter for research, technology and developmenrt in aircraft
propulsion, space propulsion, space power and satellite communication,

The center has been advancing propulsion technology to enable aircraf to fiy
faster, farther and higher and also focused its research on fuel sconomy, noise
abatement, reliability, and reduced polkution,

Lewis hasresponsbﬂty'ordweﬂopingmelargestspacepowar gystem ever
designed to provide the ical power r the life
support systems and research expariments to be conducted aboard the Space
Station. In addition, the center will support the Station in other major areas such
a3 auxliary propulsion systems and communications.

Lewis is the home of the Mi ity M Science Lab Y, & unique
facility to qualify potential :paee expenmems Other facilities include a zero-
gravity drop tower, wind tunnels, space tanks, chemical rocket thrust starxds, and
chambers for testing jet engine efficiency and noise.
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mnd application of space tachnology to the sokution of problems on Earth.

Inhalphgmmaehmonmon‘:godsm:pm thecemaruwodnngonmany
projects. | had a 1t role in the dk tha Space
Shuttie. nprwiduﬂ’norbnu"sm mmemd'mklhalmﬂwnd
hydrogen and liquid oxygen for those engines, and the solid rocket boosters
that assist in lifting the Shuttie orbiter from the launch pad.

mmmﬂmakuymhnmdwwdp-ylmmbemn
aboard the Shuttie. One such , B reusable, modular
Mﬁcmhﬁmwﬁadlnﬂwstmﬂo'swgobay

Marshall also is itted to the | igation of Ang in space,
which, in a gravity-free environment, prormises to provids opponmmesbr
mmdngmdhmanmmaprmmdhmw\daﬁmol

MARSHALL SPACE FLIGHT CENTER MICHOUD ASSEMBLY FACILITY
Marshall Space Flight Canter, AL 35812 New Orisans, LA 70189
George C. MMISpmaFlio‘nCemu(MSFC)mfonmde‘ 1960, mmmmmmmwaﬂmhwm
by the transter 10 NASA of buildings and p g part of the U.S, engineering, engi g design, and related
Army Ballistic Missde Agency. whmmwlm«wm mmwsmsrm.mmum MNNISmehngm
General of the Army George C. Marshall, it was officially ded by Pree overall 0  control of the facility.
Dwight D. Eisenhower on September 8, 1960,
JOHN C, STENNIS SPACE CENTER
Is & multiproj o , scientific and engineering Stennis Space Center, MS 39520
with much emphasis on projects involving scientific gt

The John C. Stennis Space Center (SSC) has grown into NASA's premier center
for testing large rocket propulsion systems for the Space Shuttie and fture
genetmmspmvomdu Additionally, mcentorh.devolopodlnloa
scientific ity actively engaged in pment progr

irvolving space, oouns and the Earth.

The main mission of SSC is support the developrnent testing of large propuleion
systams for the Space Shuttle, Advanced Launch Systern, and the Advanced
Solid Rocket Motor programs.

WALLOPS FLGHT FACILITY
Waliops lslend, VA 23337

Established in 1845, Wallops Flight Facility, a part of the Goddard Space Flight
c«n« is one of the okdast launch sites in the world. Wallops manages and

space-unique Exciting new iques in g have
siready besn demonstrated in past Spacelab missions, suehastheformanono'
alloys from normally immiscible products, and the growth of near-perfect large
crystals impossible to grow on Earth.

NASAsm\dngmcknprogrrnandtmsaumﬁcBaloon
Prog'am Theﬁnhty P the ops launch range and data

facilities. h y 100 rocket launches are conducted sach
ynrthalopllmm
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The Year in Review

Results from Hubbie Space Telescope Mighlight 1994

Twenty-five years after the first lunar landing. a Russian cosmonaut few aboard a U.S,
spacecraft for the first ¥me and a spectacular cosmic collision took place on Jupiter, but it was
the work of the newly Hubble Space {HST) that NASA news
in 1994. Repaired by Space Shutte astronauts during five dramabc fast

The year also leatured conlinued progress on the international Space Station program, which
produced almost 25,000 pounds of fight-qualified hardware in 1994. Among major
Oevelopments of 1994 were a series of formal agreements bringing Russia into the
international partnership that is building the Space Station. The year also saw complation of a
crucial sysiems design review kr the new Space Station architecture, the culmination of
months of ntensive work loflowing President Bill Clinton's order in February 1993 1o reduce

December, the Space Telescope again Wrned its attendion 1 the cOSMOS in 1994, rewriting the
uswwnxlboo'anmkumev-ymwmnoﬂ The results from Hubbie touched on
some of the most of the 20th Cenury, indluding the
existence of black holgs and the age ol the universa, Highlights of HST resuits inchuded:

8 Compeliing evidence for a massive black hole in the center of a giant eliptcal galaxy
iocated 50 milkon light years awery. This cbservaion provides very STong support for
predicions made aimost 80 years ago in Albert Einslein's general theory of relativity.

§  Observations of great pancake-shaped disks of dust—raw material for planet formation—
swirling around at least half of the stars in the Orion Nebula, the srongesi proof yet that
the process which may form planets is common in the universe,

& Confirmation of a critical prediction of the Big Bang theory—that the chemical element
helum should be widespread in the early universe. The detecton of this helium by HST
may mark the discovery of a tlenuous plasma that flls the vast volumes of space between
the galaxies—ihe long-sought intergalactc medium.

& Significant progress in determining the age and size of the universe. In October,

that showed the universe 10 ba between 8 and 12
bilion years oid, far younger than pravious astimates of up 1o 20 bilion years. These
measuraments were the first step in a three-year Systematic program to measure
accurately the size, scale, and age of the universe.

8 FRuling out a leading explanaton for “dark matter.” thought to make up over 90 percent of
the mass of he universe. This major finding means that dark matter probably consists of
exotic sub-atomic parices or other unknown material.

y the cost and bme required 1o build the orbital laboratory.

In the Space Shuttie program, NASA launched seven highly successtul scientific and
wechnological missions thal produced a total flight time of more than 81 days in orbit. In 1994,
the Shuttte fleet deployed 832 tons of cargo into space, carried an additonal 106 tons of cargo
10 0cbit and back, and lohed 42 astronauts into space, induding crew members kom Russia,
Japan, and the European Space Agency.

In its aeronautics programs, NASA moved steadily on several frants to help develop a cost-
effective and environmentally clean supersonic airfiner for the next generalion, known as the
High Speed Civil Transport (HSCT). The Agency awarded contracts lor development of
peopulsion systems, airframes, and advanced sensors and ComEuter sysiems. In August,
NASA reached an agreement with Russia’s Tupolev Design Bursau 10 use a Tu-144
supersonic transport for conducting fight resaarch.

In its quest to achieve a better understanding of the mechanisms that drive the chmate and
ecology of the Earth as wel as how human activity is affecting the environment, NASA spent
one of its busiest years since the inception of the Mission o Planet Earth program. Four
Space Shuttie fights were dedicated to various studies of the planet, using powerful radars
and lasers to penetaie cloud cover and map critical tackrs on a global scale. During the year,
NASA researchers also detected a rise in globa) sea levels and recorded small decreases in
the azone levels over the Arcic and Antarciic.

January

According 10 a report issued by an independent investigation board, a propulsion system failure
was the most fkely cause of the foss of the Mars Observer in August of 1993, Theboald-—led
by Dr. Timothy Cofley, Director of Research at the Naval L yin
DC—reported its findings 1o NASA on Jan. 5. it concluded that an inadverient mixing of
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The Year in Review

of the program under a singde prime coniract with Bosing

nirogen letraxide and monomethy! hydrazine fuels ruptured a fuel line, causing a
leak that sent the spacecralt into a high rate of spin.

NASA Administraior Daniel S. Goldin 2nnounced a series of key management changes on Jan.
8, including five new conter directors. Among the new rmanagers named were: Kan Munechika,
Director of Ames Research Centor; Ken Szali, Director of Dryden Flight Research Center;
Caralyn Huntoon, DlmcuolJmnsa\SnlaCanlm Ponuam.md Director of Marshall
Space Flight Center; Michael Mott, Deputy A (Technical) at NASA
Headquarters (HQ), Charles Kennel, Agsociate Administraior lor Mission 1o Planet Earth at
NASA HQ; Wilbue Trafion, Depuly Associate Administrator for Space Station at NASA HQ; and
Randy Brinidey, Spacs Station Program Manager at Johnson Space Center.

When a powerful 8.6-magnitude earthquake jolted Los Angeles on Jan. 17, Oat Mountaln in
the Santa Susana range jumped 14.8 inches and moved north 6.2 inches and west 5.5 inches.
Jet Propulsion geophysicist Dr. Andrea Donneltan reported these findings in
February, using data from the Defensa Department's Giobal Positioning System (GPS) of
satelites. NASA collects data from a global network of 45 stations that use GPS data.
Donneitan’s findings also showed that the town of Filmore in Ventwa County moved two inches
10 he west during the earthquake.

The HST servicing mission aboard the Space Shutle Endeavour in Dacember 1993 was a
complete success, NASA announced on Jan. 13 ater several weeks of checkout and
cakibration of the Space Telescope.

In what one scientist calied "one of the most of he
decade,’ the Compton Gamma Ray Observatory uncovered swdona that gamma-ray bursts
oecur in the far reaches of the universe, bear an imprint of the universé's expansion, and occur
80 far away that they show relalive "hime-dilation.” The resuit provided additiona) evidence that
pamma ray bursts are not imited 1o the Milky Way galaxy.

February

Documents signed in February marked the Bnd of the transition from the old Space Station
Freedom program 10 a redesigned project with & leaner management team, a smailer price tag.
and a quicker schedule. The ag) for the

deaign,
mmww&wphmm

The Space Shuttie Diacovery faunched on tme at 7:10 am. EST Feb 3, in a historic mission
mmuwmd-m aboard a U.S. The presence of
wighaled e of & Wrae-ph , ohfort

veteran cosmonaut Sergei Krikalev
between the U.S. and Russia,
Astronauts Norman Thagard and Bonnie Dunber were selected a5 the prime and backup crew.
members for a three-manth fight aboard the Ruasian Space Staion Mif in 1995, The two
wetaran astronauts began raining in Star City, Ruasia, in February. Thagard's fight to Mir is.
scheduled for Mar. 1996. In Jun. 1995, a crew including Dunbar and two Mir-19 cosmonauts
'will be launched aboard the Shuttie Atiantis for a ip 10 Mir. Folowing joint operations, & crew
mwmwmmwmmwn&mmmw-mm
rermain aboard By orbiting iaboratory.

mmmsmdmwwummgmm&wmmmm
Program; make its wind tunnels, 10 the general
mw-mnnwwwmmmmmummbmwuw:
needs. Citing the sericus deciing in general aviation aircrafi deliveries since the early 1980s,
he report by the General Aviation Task Force of NASA's Asronautcs Advisory Commition
m.wwm-wwmmvwmmnmmmlm
most for rmarket share.

mmmsmwmmnmwmnmgommm»mmpm
mmﬁw:whmmmmmmmwmemmnmh
Feb, Martin Marietta Technologies inc. of Denver was selected 10 build the first spacecraft n
the program, the Mars Global Surveyor, scheduled for launch in Nov. 1996

NASAsumWFMC«mmHM&WWmMmM
hghter version of the Space Shutiie External
Tank msWLwlmmEmnﬂkawibohmwduhrmmm-mﬁw
8,000 pounds less than the current tank. The reduced weight can increase Shuttie
performance and the Shuttie's capabikily 10 support construction of the inwernational Space
Station.
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March

Data transmitied 10 the Jet Propulsion Laboratory in earty March revealed that the Galileo
spacecraft discovered a naturat satelite of the asteroid kia during its fiyby in Auguat 1993. The
tiny moon, about one mile in diameter, was later named Dactyl.

A preview ol the research that will be done on tha imermational Space Station was

umhuewnngmeSTS-&mwmhumM-rdbla it was the second fight of the U.S.

Mvog:wlyPny‘oaﬂ. The highly successful mission included experiments that could lead ta
and stronger metais and alioys.

NASA took delivery of a Bosing 757200 aircraft that will 56rve as a “ftying laboratory” for
aeronautical research. The akcraft was extensively modified in 1994 kr a broad range of fight
research programs 1o benefit the U.S. aviation industry and girling The

maturity of the station's lechnical definiion. The review resulted in a consensus among
program managers on the lechnical validity of the new design and its capabikty 10 Support
intertaces with the Space Shuttia and Russian launch vehicles.

April

The Space Shuttle Ei carrind the Space Radar L. y (SRL) into
orbitbrmeﬁsldtwolmgm1994 Comprised of two radars and an atmospheric

of tha Earth’s surface and continved
muwummmemanmmsrs-am 1982. SAUs radars used muttiple
frequencies and polarizations of radar waves 10 create images of the Earth's land. water, snow,
and ice surtaces. The data obiained are being used in swdies of the Earth's wawr cycle,
vegetation, volcanoes, and oceans. During the first flight in April, scientists were able 10 see

757 wik be used 1o conduct research to increase aircraft salely, aperating efficency, and
compatibility with future air tratfic control systems; it will serve as a vital research ol in
support of the Agency’s Advanced Subsonic Transport and High-Speed X

the of ha “thaw line" as ice in northern sites began 10 melt A ground team of
memmzmmmwatmmdmgommwmmm

NASA and the Itmiian Space Agency confirmed tha reflight of the Tethered Satelie System on
the STS-75 Space Shuttie mission i early 1996. In October 1994, Italian scientist Dr.
Umberio Guidoni was selectad o fiy as a payload specialist on that mission.

A NASA-industry team selecied two engine Cycle concepts on which fo focus propuision
research lor a naxt-generation supersonic airiner. The team chose the “mixed fow turbafan®
and "FLADE" (fan-on-blade) concepts from six candidate engine cycles being considersd. W
salected these concepts because studes showed they were the bes! in terms of direct
operaiing costs (o the airlines, noise reducbon, and lowes! adverse atmospheric effects and
technological risk. Both concepts shoukd reduce engine takeoff noise while maintaining good
performance at supersonic speeds. NASA and industry will study the concepts for the next two
years belore Choosing one for development

Another major milestone for the Space Station occurred 1n law March when program managers
from NASA, the ingernational partners, ammmm«wﬂmwmﬂam
design review that involved a L ook at the L 3

NASA the launch of the first in a series of weather sawilites on
benait of the National Oceanic and Atmospheric Administration (NOAA). The GOES-8
satekits, capable of much longer and more precise ic measurements than its
predecessors, will enable weather forecasirs 10 track severe Storms over land and sea more
closely. NASA turned the satellite over 1o NOAA for operational usae in Novermnber.

NASA ssiecied thirty-nine researchers © receive three- ta four-year grants for microgravity
combustion research totaling more than $13 million, This research offers investigakrs the
oppar tunity 10 improve understanding of fundarmental physical and chemical processes

Formal government-level negotiations on the protocol 10 the Space Station Intergovernmental
Agreement began in Aprl, paving the way for Russian participation in the program.

STS-59 caried into space the first experiments resulting from a cooperative spacefiight
initative between NASA and the National Institutes of Health. These cell biology experiments
used a special cell culture system developed by the Waller Reed Army Institute of Research in
Washingion, DC. The system, known as Space Tissue Loss-1, will heip scientists understand
the effects of microgravity on growth of human bone and muscie cells during space flight.
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May

The National Asronautic Association selectec the NASA wam that planned and executed the
December 1993 repair of the Hubble Space Telescope to receive the Robert J. Collier Trophy.
The citation on the trophy honored the Bam “or outstanding leadership, inrepidity, and the
renewal of public faith in Americe’s space program by the successful orbital recovery and repair
of the Hubble Space Talescopa” The Coller Traphy is widely regarded as ane of the most
prastigious aeronaulical awards.

During May, NASA anncunced findings from Hubbie hat provided compelling evidence for the
sdsience of & massive biack hake in the center of the giant slliptical galaxy ME7, located in the
consielaton Virgo. Findings from HST observations of twe supernovas were also releasad.

A Natonal Faciities Study calied lor the development of two new wind Linneis for testing future
commercial jet ransports. The tunneis—one subsanic and one ransonic—would provide a
combination of flight condition si

and westng ¢ Y In the world.

As the cooperative efiorts between the U.S. and Russia ganed momenium In 1994, significant
amounts of space fight hardware began flowing betwoen he two nations. In May, NASA
Bhipped the first set of solar array modules lor the internesonal Space Station program. These
rrodules were prototypes of fight units that were delivarad later in the year. The advanced
rray, known as e C Solar Array, ines Russian and

Ihat are Might proven with U.S. acvanced solar amay modules bo incresse the slectrical power
pn the station available 1o users.

NASA Adminisirator Daniel 5. Goldin announced the Agency’s plans 1o proceed with an effort
10 usa the nearly-compleied lacikes at Yellow Craek in luka, MS, originally designed ki use
with the Advanced Solid Racket Molor, for the manulacture of nozzies for the current Space
Shuttle Redtesigned Sobd Rocket Motor.

One of NASA's most successiul environmental prograrms, the Landsat satelite series, returned
o the Agency in 1994 Spun off 1o prvate industry in the 1960s. Landsat has provided more
than 20 years of dala on the Eari's land surfaces, with applications in ecological and
agricultural shudies. NASA for the Landsat-7 satedli®e in
May, with taunch planned fr 1998. Existing Landsat data have been used 1o refine estimates

of deforestation in the Amazon basin, map facors associated with exposure 10 Lyme
dissase, and measwe the extent of pssis in California wine-growing regions.

NASA unveiled an Electranic Chart Display (ECD) undar development at the Agency’s Amss
Research Center in CA 1o make fying saler for aeriaé gt who often fiy in
dangerous conditons abave forest fires. The ECD shows pilots an area’s terrain and obetacies
on a computer and can repiace paper charts, pens, and rulers and improve the navigatonal
skills of the phot. Scienlists predict the slectronic chart will increase safety by reducing the
need for verbal communication between frefighters and by showing pitots termain 1o avoid as
well as the locasion of other nearby aircraft.

successiul NASA workhorse for 34 years was retired in May 1094, The 118t and
final Scoul launch closed the books on fllghts of NASA's smaliest rocket capabie of orbiting
satelites. The first Scout launch was on July 1, 1960. Since 1876, the Scout success rawe has
been 100 percent.

June

NASA and e Canadian Space Agency reached an agreement in garly June that put the
space cooparalion belween the two nations on a long-term, stable footing. The agreement
providad for expanded conperation in Space Scxence, Microgravity research, Mission to Planet
Earth, and Canada’s continualion as a full partner in the international Space Station program.

In June and July, NASA-sponsored researchers recorded for tha first time, on video and in
color, hundreds of spectacular red and blue flashes of ight that extend upward rom electrical
thundersiorms 1o alfludes as high us 60 miles. The unusual Rashes occurred over
thundersiorms in the Midwest between Jun. 28 and Jul. 12 during a NASA-sponsored
investigalion into the phenomenon. Yo capiure the images, the scientists used special low-
lightevel cameras abowd two jet aircraft fiown out of Oklahoma City. Some of the flashes.
extend up through the ozone layer inD the base of the ionosphere, the region o the upper
atmosphere where auroas occwr. The Nashes were described by researchers as looking like
Fourth of July fireworks and Roman candles with fountains.

NASA and the Russian Space two signifcant documents that put U.S.-Russian
space cooperation on a firm basis and underpinned Russian participation in the international
Space Station program. The first WRS an inl that provides for initial
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Russian participation in tha international Space Station until an intergovernmental agreement
can be concluded. The second document was a $400-milkion contract for Russian space
hardware, sarvicas, and data.

The Utysses spacecraft became the first vehicle in histary to reach a potar region of the Sun
when it passed over the Sun's southem polar area on June 26 after a journay of aimost four
years. Ulysses was deployed from the Space Shutie Atiants in October 1990

NASA announced HST findings that the process which may form planets is comimon in the
Milky Way galaxy. Dr. C. Robert O'DeHl of Rice University and a colleague, Zheng Wen, formerty
at Rice and now at the University of Kentucky, surveyed 110 stars and found
disks around 56 of hem. The findings reinforce assumptions that planetary Sysems are
commaon throughout the universe.

i
Policy became practice when NASA Administrator Daniel S. Goldin announced contract awarda,
for two "Smaksat’ satelies that wilt observe the Earth with sensor

uly

The impact of Comet P/Shoemaker-Lavy—9 with Jupiter in July was a seminal event for
astronomers. Not only was the Near Earth Object Program able 1o detect the comet in 1993
and predict ita eventual impact—to the day—tut it also afforded an unprecedented carmpaign
10 observe this event from ground-based and space-based observatories. The obsarvations
acquired potentially revealing data about the composition of comets and the Jovisn
atmosphere. The event itsalf was the subject of worliwide inwerest rom the scientiic
community, the media, and the general public. Altogether, at least 21 fragments of the comet
impaciad Jupiter, the larpest being about two to three rniles in diamewr. The dark atmospheric
disturbances crealed at the impact sites became the most visibie features on Jupiter, but after
a fow weeks, thay began smearing and outdue

Astronomers believe that the impact features wilt fade and bland into the surrounding SI0rms in
he Jovian atnosphere.

using the HST announced tha confirmation of a critical tenet of the Big Bang

The pioneenng mannar in which the cost-efiective spacecraft are 1 be built, launched, and
operated relocwd the Agency's vision for future automated space exploraton. Aptly named
“Lewis and Clark,” the two craft—no larger than a console TV set—are 10 be developad and
piaced into orbit in 24 months or less and will cost less than $60 million apiece. They are
expected 10 open new commercial oppPOrwnities for American industry and will contribute
significanty to the scienlific goals of NASA's Mission 1o Planet Easth and several othes
scientific programs.

NASA and the Federal Aviation b of a geners)
aviation design competition for studens at U.S. and g Tha
conest wul challenge teams of undergraduates and graduate slmenur-norlung with facutty
advi 0 develop a y design for general aviaton aircraft

ajaint

Veous is sti acmaﬂwnsmﬁwhraﬂarknaoésdluwmimhm
little has changed « the last naif-Dilion years. The data from the Magetan suggest

huory—mommofmwmmmoowum The findings added to understanding of
the physical condions that existed in intergatactic space at a ime when the universe was only
a tenth of its presant age.

TNSp.aSmmaCointuhunwodM.m/BmaH-dwmogaMmesmm
§TS-65, the second L flight, was a research
mlmbmmdmmmlmhmmmmndm The
seven-member crew of STS-&5 a2 that were ped by more than
200 scientists from 13 difierent countries.

NASA announced the award of a $440 million contract, marking the first ime America's two
leading airplane manutacturers have teamed up I develop technologies for a potential future
U.S. HSCT. The precedent-setting acton joins Boeing Commercial Airplane Group with
McDonnell Douglas Aerospace and other companies to develop airframe technologies for
fight systems, and materials and structures. By working together under a

that there are at leas! twa, and possibly more, acve hat 5pots on Venus,

single conract, the two companies can reduce duplication, lower costs, and accelarale
rasearch, ensuring that the U.S. remains at the forefront in commercial aerospace competition,

During the third week of Jty, America and the world pausad to remermber a pvotal moment 25
years before when a voice radioed back 1o Earth: "Houston, Tranquility Base here. The Eagle
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has landed.” mmlmmwmmlndbmmshc-ﬂmmmmﬁy,
lwdwmmdmwuweumewmmmuuwudhn
wstronauts Neil Armstrong, Buzz Aldrin, and Michasl Collins.

The Spece Station Control Board a revigad that provides
significantly more power for the U.S. mmhw-mymmmunmuswmu
wssential Space Station sysiems. The new sequence also produces hardware in a more

h eficient and cosi-effecive manner while stil mainiaining the $2.1 tilion annual spending cap

 Avgust

Wswmwmlwmud)mndlmnm of Huntinglon Beach, CA, 1o
Deita Clipper expenmental vehicia 1or re3earch 1o |st new technologies. The
:DC—Kﬂmmnwmmmtwhw\nhmhmw;vgmldmmm
oost acoess I space. The naxt fight of the DC-X is schedulad for the spring of 1986,

MNASA and a tsam of LS. aircralt and enging manufacturers and the Russian aircraft firm,
Tupolev Design Bureau, announced plans 10 use a Russian Tu—144 supersonic transport for
«conducting fight research on high-speed enabling 1Bchnologies. As part of NASA's High-
Speed Research program, the U.S. industry g, McDonnel Dougias, Rodkwell
international, General Electric, and Pran & Whitney—signed a coniract to work with Tupole to
rmdfyihTu-!Mtomproywnmum nmammmwmxﬁghtl&u

and .

Because of its size, lhoTu—lMls-nMnam
mmmmmmmn»wswmmm-ummw

data on
Dr. Eugene one of the of the comet that struck Jupiter in July 1994,

‘was named to chair a commitiee that wik develop a plan 0 idenlily all comets and asteroids
_that may threaten Earth The committee was formed after a Congpessional directive to identify
"all objects larger than one-halt mile in diameter with trajectories. that cross e orbit of the
Earth.

On Aug. 1B, launch of the Shulttie Discovery for the second Space Radar Laboratory mission
was aborted 3 B seconds before Ifolf due W a problem in one of the high-pressure axidizer
turbopumps in a main engine. The vehicle was rolled back to the Vehicle Assembly Building for
repairs angd relurned o the launch pad for & late Septemnber Right.

NASA compieiad the third year of a campaign to measure and monitr the orbital detris
emnvironment. Data collectod by the Haystack Orbital Debris Radar provided Qood news ki the
Space Station—at low aftitudes (250400 miles) the measured debris populabion was below
prediciad engineering modeis.

Dr. John E. was named Adrmi for & new offics of Space Access
deleINASAwm The new office was created through 3 menger of the
Oifice of d Concepts and gy and the Office of Space Systams Development.

An insirumant aboard NASA's Compion Gamma Ray Obeervatory “diacoversd” an unusually
bright X-ray source—one of the brightest in the sky. The new source was named X-ray Nova
Scorpii or GRO J1665-40. Thia y lod 1o further by radic that
showed ejections of matter at velocities close 10 the speed of ight. X-ray novae are thought 1o
e caused by maner spiling from a normal star onio a biack hole—a colapsed star 50 donse
that not even ight can escape from it

‘September

NASA and Bosing snnounced agreement on the key slements of the prime contract or the
Intarnationsl Space Station. The agreement established, for the first time, & jint pasition by
NASA and fts prime CONITactor on the 500pe of work, program scheduis, cost ceiing, and fee
arangement by Ascal year and at compietion. Hardware thal will allow the Space Shuttie to
dock with the Russian Mir Space Station was shipped from the Energia Production facilfty in
Kakningrad, naar Moscow, to the Flockwell Aerospace facility in CA. The docking adapior was
mated 10 the docking base and exiernal airkock in the Shuttie peyioad bay. In November, after
integrated checkouls wers complete, the entire docking systern was delivernd 1 the Kennedy
Space Cenier. It wit be instalied in Atlantis early next year.

A new technique lor remote sensing lew aboard the Shuttle Discovery during the STS-64

mission. By firing a powerfyl taser down hrough the Earth's atmosphere and megsuring the
portion of laser energy reflected back 1o the Shultte, scientiats were able to chserve clouds
invisible to conventional weather satelites and 1o study the sructre of a powerful typhoon.
The laser ranging equipment acquired more than 40 hours of high quality data.

mSmSmswphnmmﬁtmmdmmnwmmmmmm
orbital laboralory's scientific by ing early isions for a O
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refinement aiso allowed or the constructon of Russia’s Solar Power Piatiorm eariier and
meshed the latast weight estimates lor Station components with current Space Shultie
Program launch commiments.

NASA signed a $266 milion contract with tha industry team of GE Alrcraft Engines and United

Technologies' Pratt & Whitney for work on the critical propuision component technologies for a

215t century HSCT. The 10arm will work togethar Io develop the schnology fequired for the key

proputuon componenis—ultra-kow nitrogen axide combustors, km-noise exhaust nozzies,
inlets, and tans.

The shuttie Endeavour launched the second Space Radar Laboratory mission on Sept 30 for a
highly sucoessful fiight that repeated many of the April SRL ivestigations. Tha October flight,
which covered the same sites and investigations as the April fight, allowed the scientists to
cbserve the changes of seasons in different ecologicat setings. Using & technique called
inwerierometry, the leam also obtained very precise elevalion data on some sites. Both SAL
missions carried an instrument to study levets of carbon monaxide in the Earth’s atmosphere.

use of carbon which is in large amounts by
fossit-fuel consumption and the burning of forests and other vegetation, to estimate the
aimosphere’s ability to canse itseif of greenhouse gases.

Oclober

NASA lost radio contact with the Magellan spacecraft at 8:02 a.m. EDT on Oct. 12, and the
spacecraft is befieved ta have burned up in the Venuslan atmosphare within two days. The
vast database on Venus produced by Magefan, which will be studed by planetary researchers
for many years, includes radar images of 98 percent of the planet's cloud-covered surface and
a comprehensive gravity field map for 95 percent of the planet Magelian spent its final weeks
in ow arcular orbit around Vanus with its solar arrays turned rigidly in opposite directions, tike
the blades of a windmill. This experiment enabled Magellan to gather unique data on the
planet's upper arnosphera and the behavior of a spacecralt entering it. Thhs informanon,

12 billion years oid, far younger than previous estimates of up 1o 20 billion years. The
measurement of M100 is the first step in a three-year systematc program 1o measre
accuramly the scale, size, and age of the universe.

NASA established a new program office to direct the upcoming flights to the Russian Mir

Space Staton. The Phasa One Program Office will be located at the Johnson Space Center
and will be for ing NASA and plans for a series of spaceflights
between the U.S. and Russia.

Scientists at NASA Ames hava found that scheduled rest by pilots during long flights reduces
fatigue and improves alerness and performance, according 10 a report issued in October. The
findings are the resuit of a study co-sponsored by NASA and the FAA involving commercial
pilots in long-haul flights {more than eight hours). in conducting the study, NASA scientisis
studied cockpit rest during regularly scheduled trans-Pacific fights.

NASA's Langley Research Center in Hampton, VA, and the Ford Motor
Dearborne, MI, signed a two-year cooperative agreement for the transker of NASA-dwebpod
technalogy that wall improve the design and engineering of Ford vehicles. The agreement is.
the first broad technology transfer process butween NASA and any automotive manufaciurer.
Taw areas of Include fow

anmenna and

o improve ing
processes.

One NASA environmental mission came to an end when Nimbus-7 was retired in October after
more than 15 years of operation. The satellite carried a variety of instruments 1 study the
Earth’s atmosphere and was e precursor 1o the UARS and ATLAS missions. Nimbus—7's.
most visibie success was the fiest Total Ozone Mapping Spectrometer (TOMS) instrument,
which provided scientists with thex first full view of the Antarctic ozone hole. The TOMS data
were part of the scientific underpinning for international veaties banning the use of ozone-
depleting .

unanticipated belore Magefian's launch, will help design g
upcoming planetary missions such as the Mars Global Surveyor.

for

In Octover. s they had the distance to the galaxy
M100 n the Virgo cluster of galaxies using obsevvnnons of Cepheid variable stars by the HST.
The distance was measured as 56 million light years, meaning the universe is batween B and

In late October NASA anncunced the formation of a new Office of Pokicy and Plans in the HQ.
Alan Ladwig was selecied as the Associate Administrator for the new office.
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November

For the first time, an orbibng astrophysics satelite was put Into the “hands” of an artificial
inmiigence (Al) computer program that operales the spacecralt without people at he conwols
during overnight shifts, reducing operating costs. NASA's Extreme Ulraviolet Explorer {EUVE),
operated by the University of Cablornia, Berkeley's Center for Extreme Uliraviolet Asrophysics,
usas a suile of Al soltware called E-toals that allow the EUVE scientific operations center 10 be
unstatied for extended perods of Sme. During the 14-nour autonomous operation periods, the
| Al-based software conducts health and safety lests on EUVE's scientific instruments aboard
the satedite.

NASA's Wind spacecralt successhully rocketed into orbit aboard a Della ) expendable launch
vehicte from Cape Canaveral Air Forog Station, FL, on Nov. 1. The Wind spacecraft wil
measure the basic properties of the solar wind as it interacts with the Earth's magnetc field

In preparation for future joint activities aboard Mir, NASA anncunced in November that
astronauts John E. Blaha and Shannon W. Lucid would be traveling to Russia in 1995 for
wraining al Siar City. These assigr conbinue the three-ph U.S.-Russian program for
cooperation ¥ space.

Construction crews put finishing touches on a $115 million restoration of a unique NASA wind
tunnel that began operating nearly 50 years ago. Built in 1946, the 12-foot Pressure Wind
Tunnel at Ames Research Center has testad models of most commercial U.S. aircralt in service
aver the past haif century, including the Boeing 737, 757, and 767; Lockheed L-1011; and
McDanned Douglas DC-% and DC-10. The new wind tunnel replaces the original, which
suftered gradual deterioration of its pressure shell due 10 excessive use.

The chief executive officers of the nation’s 28 largest asrospace contractors teamed up with
NASA and the LI.S. Departmeni of Education in an ambitious plan to improve the nabon's

and atmosphere. The main scienbfic goal of the Mission is 1o measure the Mass,

and energy of the solar wing that somehow is transferred Nk the space around

On 15, the 28 CEOs, NASA Administrator Daniel S. Goldin, and U.S.

the Earth.

NASA's Office of Mission to Planet Earth completed a series of Space Shultle Rughts

Dep: of E Deputy Y Kunin signed an agreement 10 haip
improve sudents’ performance in science and mathermatics, increass public scientific liwracy,
promote a strong teacher workiorce, and help prepare an adequate pipeline of scientific and

to swgying the Earth's amasphere and its relation to the Sun, Designated the ATLAS series,
hese tights in 1992, 1993, and 1994 provided 5cientists with three snapshois of the Sun and
Ihe chemistry of the Earth's atmosphere, focusing on ozone depleton. During the ATLAS-3

Bight from Nov. 3-14, scienlists were able 1o peer inside the ebbing Antarcic ozone hole and

“see” the lower concentrations of 0zone and higher levels of ozone-depleting chemicals. The
data also clearly dil i between h duced ozone depietion and that caused by
abmospheric dynamics.

The Utysses spacecrali—the first probe to explore the Sun's environment at high lalitudes——
compieted the first phase of its primary mission when it completed its pass over the Sun's
southern pole on Now 5. The spacecraft will begin its iraverse of the Sun’s northern pole

June 19, 1995 Ulysses mission scientists have found that in the solar polar regions,
the solar wind was Rowing at a very high velocily of about 750 kiomelers per second {about
two million miles per hour), nearly double the speed at which Ihe solar wwnd is known 1o low at
lower latitudes. Scienbsis also report finding no clear evidence yet of the Sun's magnetic pole
at the distance of Ulysses, and that cosrmic ray intensty in this high 1atude regpon increased,
but not nearly to the extent predicted.

technical pr neluding roups.

Major General Jeremiah W, Pearson (Ret.), USMC, announced his resignabion as the
Associate Administrator kor Ihe Office of Space Flight Dr. Wayne Litties, Jormer NASA Chiel
Engineer at HQ and former deputy direcior of the Marshall Space Flight Center, was named s
the new effective in

in late Novemnber, the U.S. and Ukraina signed an agreement that provides the framework for
Civil COOPErAton in SPAcE projects. The agr cites polential in areas such as
remnote sensing for Earth sciences, and life and b

S0ieN0as, MICrogravty sciences, $pace research and technology, and space Sciences. Also,
MASA and the Paton Weiding Insttute in Kiev, Ukraine, signed a 536,000 definition phase
contract 1 develop a plan ki flying a space welding oo aboard the Space Shutile in 1987,

On Nov, 30, Contingnial Airlings becarme the first commercial camier to use the new certhied
wind shear detection sysiem in passenger service. The airborne detection sysiern provides the
cockpit crew nolficaion of up to 90 seconds in advance of wind shear activity—a hazardous
weather congition that has been biamed for the loss of hundreds of lives in airplans crashes.
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mﬂb{llnmolmudwsmmNASA‘sunwcyResemCoﬂmlndIMFM,Ihe
for the airine indusiry in reducing the hazard caused by

wind shear.

In 1994, six groups of astronaut candidates arrved at Johnaon Space Center for interviews
and medical evaluations, leading 10 the selection of & new astronaut class in early December.
Ouring the year, Robert D. Cabana was named chief of the Asironaut Office. He replaced
Robert L Hoot” Gibsan, who was saleciad as commander for the first Shuttie-Mir docking

i mission. During the year, asronauts Paul J. Weitz, Charles F. Boiden, Richard Q. Cavey.
Sidney M. Guserrez, William E. Thornion, and Ronalid J. Grabe left tha Agency.

NASA plans for 2 new ressarch mission 1o ba flown on
the Space Shuttle in mid-1996. Wmmwwmmmmu
scheduled for launch aboard the orbiwer Columbia on Shutte ight STS-78.

Kennedy Space Center Director Robert L. Crippen announced his retirement from the AGency.
effective Jan. 21, 1965. Crippen, & veteran astronaut with four space fights, waa piot for the
first Space Shuttie fight in 1981. Jay Honeycutt, Director of Shuttie Management and
Operations al KSC, wil become the sixth director of the space cenber,
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Current Worldwide Launch Vehicles
USA a
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SCE SL-11 S Arlanc 44L
e 1.8 a0 “u Lt 53 7.3
GTO . B - . 26 4.2
GEO - 22 14 22
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Summary of Announced Launches

Woridwide Launches
1957-1909 1960-1969 1970-1979 1900-1909 1990 1991 1992 1993 1964 _ TOTAL ....]

Australia - 1 0 0 0 0 0 0 [} 1
CIS (USSH) [:] 378 <}l 7 59 B4 49 48 2465
DoR 1" 284 114 54 10 B 10 8 12 514
ESA - - 1 29 5 7 9 9 5 68
France - 4 6 1] 0 0 [} ] 0 10
India - - - 3 0 0 1 o 2 [:]
Isranl - - - 1 1 0 0 0 ] 2
Japan - - 15 23 3 2 3 1 H 49
NASA 7 187 151 96 a a 13 12 1" 493
PRC - - 8 15 5 1 3 1 5 38
United Kingdom - - 1 o 0 0 0 [} 0 1
i = - - 1 ] 1 2 a 4 20

TOTAL 24 854 1162 1158 116 86 85 83 89 3664

HASA Launches

1057-1850 1960-1969 1970-1979 1080-1869 1990 1991 1992 1003 1994 TOTAL

NASA 7 149 57 n 6 6 11 1" 10 204
Cooperative - 13 17 2 1 0 1 1 1 36
DOD - 2 9 17 1 1 1 [} 31
USA - 20 37 *» 0 1 0 1] 0 w®
Foreign - 3 kil 5 0 0 0 Q 39
TOTAL 7 187 151 ] 8 8 13 12 11 462




NASA Launches By Vehicle
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Summary of USA Payloads
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Shuttle Approach and Landing Tests

Flight Fight Date | Weight (kg) Description of Flight
Captive nent | Fab 18, 1977 | 64,7170 Unmanned ine Orbiter (Emupme) mated to Shultle Carrier Arcraft (SCA) to evaluate low spead performance and handling qualities of Orbite/SCA.
1 SCA Crow: Fitzhugh L. Fulton, Jr., Thomas C. McMurtry, Vic Horton, and Skip Guidey. Fiight Time: 2 hours 10 minudes.

Captive inert | Fab 22,1977 | 64.717.0 Unmanned inert Orbiter (Emerprisa) mated to SCA to demonstrate fiutter free envalope. SCA Crow: Fitzhugh L. Fulton, Jr., Thomas C. McMurtry,

Fight 2 Vic Horton, and Skip Guidry. Flight Time. 3 hours 15 minutes.

Captiva Inert | Feh 25,1977 | 64,7170 mwmomﬁmwm)mwsummamﬂmmmymng SCA Crow: Fiizhugh L. Fulton, Jr., Thomas C. McMurtry,

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

Captive inet | Feb 28, 1977 | 64,7170 Unmanned inert Orbiter (Emerprise) mated 1o SCAlomhnttwmamvuhbm. SCA Crew: Fizhugh L. Fulton, Jr., Thomas C. McMurtry, Vic

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

Captive inert | Mar2,1977 | 651420 Unmanned inert Orbiter (Enterprise) mated 1o SCA to evakate and SCA Crew: Fizhugh L Fulton, Jr., A. J. Roy.

Fiight 5 Vic Horton, and Skip Gudry. Fiight Time: 1 hour 40 minutes.

Captive Activa | Jun 18,1977 | 68,4623 memmmmmgmmnrmwmmwmc Gordon Fullerton, Jr. Manned active Orbiter (Enterprise) mated to SCA for initial

Fight 1A Wmaommuwm SCA Crow: Fitzhugh L. Fulton, Jr., Thomas C. Mchurtry, Vic Horton, and Sap Guidry. Flight
ime: 56 minutes.

Captive Actve | Jun28,1977 | 684623 | Manned captive active fiight with Jos H. Engle and Richard H. Tmmmm Orbiter (Enterprisa) maied 1o SCA 10 verily conditions in

Fight 1 proparation for free fight. SCA Crew: Fitzhugh L Fulton, Jr. and s C. McMurtry. Flight Time: 1 hour 3 minutes.

Captive Active | 0l 26,1977 | 68,4623 Manned captive active flight with Fred W. Haise, Jr. and C. Gordon Fullerton, Jr. mmmmmmwmmwmn

| Flght 3 jon for ree fight. SCA Crew: Fitzhuph L Fulon, Jr. and Thomas C. McMurry. Flight Time: 59 minutes.

FroaFight1 | Aug 12,1077 | 680098 | Firsi manned free fight with Fred W, Haise, Jr. and . Gordon Fuberton, Jr. Manned Orbier (Enterprise) with talcons on, released from SGA to verdy
handling quaiies of Orbiter. SCA Crew: Fitzhugh L Fulton, Jr. and Thomas C. McMurtry. Flight Time: 53 minutes 51 seconds.

FreaFlight2 | Sep13,1977 | 68,0306 | Manned fres fight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Erterpise) raleased from SCA to verlly characteristics of Orbiter. SCA
Crew: Fitzhugh L Fulton, Jr. and Thomas C. McMurtry. Fiight Time: 54 minules 55 saconds

FreeFlight3 | Sep?23,1977 | 884024 mwnmmmemmwc Gordon Fullenton, Jr. Manned Orbiter (Emterprisa) relsased from SCA to avaluate Orbiter handiing

Crew. Filzhugh L. Fulton, Jr. and Thomas C. McMurtry. Flight Time: 51 minutes 12 seconds,
Fres Fight 4 Oct 12,1977 | 888175 MamdfmeﬁglwthmH Engle and Richard H. Truly. Manned Orbiter (Emterprise) with tailcone off and three simulated engine bals instalied,
i releasad from SGA to evaluate Orbiter handiing chamcteristics. SCA Crew: Fitzhugh L Fulton, Jr. and Thomas C. Mcliurtry. Flight Time: 1 howr 7
! _minutes 48 seconds.
FreeFignts | Oct 28,1077 | 68,8252 Manned free fight with Fred W. Haise, Jr. and C. Gordon Fullerton, Jv. Manned Orbiter (Enterpriss) with talicons of, released from SCA lo evaluate

performance of landing gear on paved runway. SCA Crew: Fitzhugh L. Fullon, Jr. and Thomas C. McMurtry. Flight Time: 54 minutes 42 seconds.




_CIS (USSR) Spacecraft Designations

et Socialist ics became the Confederation of |
ALMAZ: Study geology, cartography, oceanography, ecology, and agricutture,
BURAN (Snowstorm): Reusabie orbital space shuttle.
COSMOS: Designation given to many different activities in spaca,
EKRAN (Screen): Gecsynchronous comsat for TV services.
ELECTRO: Geosy ous gical satellite.
ELEKTRON: Dual satelites to study the radiation beits.
FOTON: Sciantific sateliite to continue space materials studies.

QALS: ynchronous Direct TV satellita.
GORIZONT (Horizon): ynchronous comsat for relay.

GRANAT: Astrophysical orbital observatory.
INFORMATOR: Collect and transmit information for the Ministry of Geology.
INTERCOSMOS: international scientific saneliite,

ISKRA: Amateur radio satellite.

KORONAS: Earth orbiting aatellite for scientific study of the sun.
KRISTALL: Module carrying  and bi instruments to MIAL
KVANT: MIA space station astrophysics module.

LUNA: Lunar expioration spacecraft.

MARS: Spacecraft o expiore the planet Mars.

METEOR: Polar orbiting meteorological satoflite.

tates on December 25, 1991.

ing): Part of the domestic communications sateliite system.
NADEZHDA: Navigation sateliits,
OKEAN: Ocsanographic satelite to monitor ice conditions.
PHOBOS: intemational project to study Mars and its moon Phoboa.
PION: Scientific satellite for ) of the upper 1ere.
POLYOT: Maneuverable sateliita capable of changing orbits.
PROGNOZ (F ): Scientific interpt y satelli
PROGRESS: Unmanned cargo flight 1o resuppty manned space stations,
PROTON: Scientific satellite to investigate the nature of Cosmic Rays,
RADIO: Smail radio relay satellite for use by amateurs.
RADUGA: Geosynchwonous comsat for telaphone, telegraph, and domestic TV.
RESURS: Earth resources satellite.
SALYUT: Manned scientific space station in Easth orbit.
SOYUZ (Union): Manned spacecraft for flight in Earth orbit.
SPUTNIK: Early series of satellites to develop manned flig
VEGA: Two spacecraft international project to study Venus 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 orbit.
ZOND: A p aft develop tasts. Zond 5 was the first

___3pacecraft to make a circumiunar flight and return safely to Earth.
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NASA Astronauts

Cow e con ]

Total Total
Name Service Mission Poskion FiightTime EVA  Fiight Time | Name Service Mission Posktion FlightTime EVA  Flight Time
(hemin) (he:min) (w:min:sec)
[Acton, Loren W., PhOD Cwv STS5IF  PS 190:45:26 190:45:26 |Blaha, John E., Col USAF  §TS-29 PR 119:38:52 789:20:37
,James C.L1.Col  USA §TS-28 MS 1210008 334.22:35 67833 PR 120:06:46
STS43 MS 2132221 BTS43 Cdv 2132227
[ Akers, Thomas D, Mej USAF  STS41 MS 98:10:03 B71:26:16 57558 Cdr 336:12:32
STS49 MS 2131738 1614 Biuford, Guion S., Cal USAF  5TSS MS 145:08:43 688:06:38
STS-61 M5 2695835 1325 STS61A  MS 168:44:51
| Aldrin, Edwin E., Jr., Col. USAF Ret Gemini 12 P& 943431 0637  289:53:08 57S-39 MS 199:23:17
Apollo 11 LMP 1961835 0215 S§TS53 MS 175:19:47
Allen, Androw M., Maj. USAF  STS48 P 191:16:07 526:32:48 | Boblo, Karol J., Cot USAF  5TS$6 P 120:22:42 386:03:43
STS-82 P 335:16:41 §TS51D  Cdr 167:55:23
Allen, Joseph P. PhD Cw ST85 MS 1221428 313:50:22 STS61  Cdr 87:44.38
STSS1A  MS 191:4456 1214 Bolden, Charles F., Col USMC STS61-C Pr 146:03:51 680:30:23
Al-Saud, Salman Ci STS81G PS 169:38:52 169:38:52 STS-31 P 121:16:06
Anders, Wikiam A, B.Gen, USAF  Apollo 8 LMP 1470042 206:00:01 STS45 Caor 214:10:24
Agt, Jarome PhD Civ STS-37 MS 1433245 1049 6035238 5TS60 Car 198:00:02
STS47 MS 190:30:23 Bordas, Roberta L., PhD Cw 5TS42 PS 193:15:43 193:15:43
STS-59 MS 269:40:0 Borman, Frank, Col. USAF Ret Gemini 7 Cdr 330;35:01 4773613
Armetrong, Ned Cwv Gemini8  Cdr 10:4128 206:00:01 -] Car 147:00:42
Apollo 11 Cdr 195:1835 %0232 Bowerson, Kenneth D., L1, Cdr.USN STS-50 PR 331:30:04 591:28:28
[Bagian, James P. MD Civ STS-29 MS 119:38:52 337:54:08 STS-61 Pk 250:58:35
STS40 MS 2181504 Brand, Vance D, Cin Apolo SoyuzCMP  217:2823 746:03:51
Baker, Elon 5., MD Civ STS4  MS 1193020 4510024 §TSS Cdr 1221426
5T5-60 MS 3312004 STS418  Cdr 191:15:56
|Bakar, Michael A. Capt UsN 5S4 P 2132227 72004:48 Cdr 215:05:07
8T5-52 Pt 23%6:56:13 [Brandenstein, Daniet C., CaptlISN PR 145:08:43 709:05:50
5T5-68 Cdr  269:46:08 STS61G  Cdr 169:38:52
Bartoe, John-David F.. PhD  Ciw STS51F  PS 190:45:26 190:45:26 §TS-32 Cdr 2610037
Baudry, Patrick, Lt. Col. FAF STS61G  PS 160:38:52 169:38:52 STS49 Cdr 2131738
Bean, Alan F., Capt Ret Apolo12 LMP  244:3624 0745 1666:4733 |
3 Cdr 14181100 0245
*Lunes Surtace EVA * Suborbital Fight




NASA Astronauts

Total Total
Name Service Misslon Poslion FlightTime EVA  Filight Time| Name Service Mission Position FlightTime EVA  Flight Time
_ {he:min) (hr:min:: {he:mi ) (hr:min) {
Bridges, Roy D., Col USAF STS51-F PR 100:4526 190:45:26} Chilton, Kevin P., Lt. Col. USAF  STS-49 PR 213:17.38 482:34:08
Brown, Curtis L. STS47 Pt 190:30:23 453.02:25 STS-69 PR 269:49:0
5TS-68 Pt 262:32:02 Claave, Mary L, PhD Cv  STS81B MS 165:04:49 262:00:52|
Brown, Mark ., Lt. Col USAF STS-28  MS 1210008 249:27:51 ST530 MS $6:56:28
STS48 MS 128:27:51 Clervoy, Jean Francols, MD  Cv  STS-66 MS 262:32:02 262:32:02)
Buchii, James F., Col USMC  STSSI1C  MS 73:33:23 49024:57 | Chtford, M. Richard Lt. Col.  USA  STS53 MS 175:19:47 445:09:17
STS61A  MS 168:44:51 §TS-59 MS 269:49:30
STS29 MS 119:38:52 | Coats, Micheel L., Capt. USN  STS41D P 144:58:04 4563:58:13
STS48 MS 128:27:51 §TS20 Cdr 119:38:52
, Daniel W. Cdr USN STS-51 MS 28811 505:21:19 §TS-39.  Cdr 199:23:47
STS68  MS 269:46:08 Cockrell, Kenneth Cw STS56  MS 222:08:16 22208:16
Cabana, Robert D, L1. Col.  USMC  STS#1 PR 98:10:03 628:57:14 | Collins, Michael, M. Gen USAF  Gemini10 PR 704639 0130  266:05:14
S5T8-53 P 175:19:47 Apolo 11 CMP  195:18:35
STS-65 Cdr 353:55:00 Conrad, Charles (Pete), Capi USN Rt Geminis P 190:55:14 1179:38:35
[Cameron, Kenneth D. Col.  USMC  STS-37 Pt 143:32:45 Gemini 11 Cdr 71:17:08
§TS-56 Cdr 222:08:18 Apolo 12 Cdr 244:3624 0745
[Carpenter, M. Scott, Cdr. USNRet Awora?  Cdr 4:56:05 Skylab2  Cdr 672:49:48 0551
[Cart, Gerakd P., Col USMC RetSkylab4  Cdr  201601:16 Cooper, L. Gordon, Jr., Col.  USAF Ret Faith 7 Pr 34:19:49 225:15:03
[Carter, Manley, Cdr. STS-33 Ms 120:06:46 Geminis5  Cdr 190:55:14
Casper, Joha H., Col USAF §TS-36 Py 106:18:22 Covey, Richard 0., Col USAF  STSS11 Pit 1720:17:42 645:1005
STS-54 Car 143:38:19 §TS-26 Pr 97:00:11
STS-62 Cdr 335:16:41 §TS38 Cdr 1175427
Conker, Robert J. Cv STSH1C  PS 148:03:51 145:03:51 STS61 Cd  259:58:35
Cernan, Eugene A, Capl.  USNRel GeminiSA Pt 722050 0208 566:16:12 | Creighion, John O., Capl USN STSS1G P 169:28:52 4042405
Apolo10  LMP 1920323 STS-%8 Cdr 106:18:22
Apolo17  Cdr 01:51:59 2204 STS48  Cdr 128275
Chang-Diaz, Franidin R_, PhD. Civ STS6IC  MS 146:0351 656:08:40 | Crippen, Robert L, Capl USN STS+ Pr 54:20:53 565:48:32
S$TS34  MS 119290 STS-7 Cde 1462359
STS46 MS 191:16:07 STS4IC  Cdr  167:4007
STSH80  MS 108:00:22 STS41G  Cdr 1972333
3535500 - a1
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NASA Astronauts
Total Total
Name Service Mission Position Fiight Time EVA  Fiight Time{ Name Service Mission Position FiightTime EVA  Flight T
o (hr:min) ( ) (he:min) )
Cubertson, Frank L, Capt.  USN  STS38 PR 1175427 3540538 |Gafmey, . Drew Dr. Cv 51540 P ZiB15:14 2181514
ST8-51 Cdr  236:11:11 Gardner, Dae A., USN  STS38 MS 145.08:43 336:53.39
[Cunningham, Walter Cv  Apolo7  LMP 2600908 2600903 STSSIA  MS 1914456 1214
jDavis, N. Jan, PhD Cv  STS47 NS 190:30:23 389:39:45 |Gardner, Guy 5., 11, Col. USAF STS-27 Pt 105:05:37 300:10:44
S50  MS 198092 ] 215:06:07
Dohuicas, Lawrence J,PRD ~ Cw STS-50 PS 3313004 331:30:04 [Gam, E. ). “Jake® Cv  ST561D PS 167:5523 167:55:23
Outty, Brian K., L1 Col. USAF STS45 PR 2141024 4555518 , Marc, PhD Cw  ST541G  PS 197233 1972333
ST557 PR 230:44:54 iolt, Owen K., PhD Civ Skylab3 P 1416:11:09 13:44 1663:58:33
Duke, Charies M., B. Gen, USAF  Apolo16  LMP 2655105 '20:04  *265:51:05 STS9 MS 247:47:24
Dunber, Bonnie ., PhD Cwv STS61A  MS  168:44:51 761:17:32|Gardner, Dale A, USN  STS8 MS  14508:43 36:53:39
STS-32 MS 261:00:37 STSS81A  MS 181:44:56 12:14
STS50 MS  331:3004 Gardner, Guy 5., L. Col. USAF  ST5-27 Pt 105:0537 320:10:44
Dumance, Samuei T, PhD  Civ STS35 PSS 2150507 215:05:07 STS35 P 215:05:07
Eisele, Donn F., Col, USAF RetApolo?  CMP 2600900 260:09:03 |Gam, E. J. “Jake® Ch  STSSD P8 167:55:23 167:55:28
England, Athoy W., PRD  Civ STSSIF MS 190:45:26 190;45:26 |Gameau, Marc, PhD Cv STS41G  PS 197:23:33 197:23:33
[Engle, Joo H., Col USAF  STS-2 Cir 541312 244:30:54 [Gamiott, Owen K., PhD Cv  Skysb3 Px 1416:1108  13:44 18635833
STS61  Cdr  170:1742 STS9 MS 24747:24
[Evans, Ronald R., Capt USNRet Apolo17 CMP 201:5159 0106 3015159 Gemar, Chartes D,, Lt. Col ~ USA §TS-38 MS 117:54:27 781:38:59
JFabian, John M. USAF  ST57 MS 1462350 316025t gT548  MS 1282751
STS-H1G NS 180:38:52 8TS-62 MS 335:16:41
Fottman, Martin J., Or. oy STS68 PSS 23614232 336:1232 |[Gbeon, Edward G, PhD  Cwv Skylahd PR 20160116 1520  201601:18
[Fisher, Anna L, MD Cv STSE1A  MS 191:44:58 191-4456 |Gibson, Robert L., Cdr. USN STS418  Pit 191:15:55 632:55:48
[Fisher, Wikiam F., MD Cv STSEI MS  170:1742 1151 170:17:42 STS81C  Cdr 146:03:51
Foals, C. Michasel, PhD Civ STS45  MS  214:1024 436:18:40 STS27  Cdr 1050537
STS66  MS 2220818 §TS47  Cor 180:0023
Frimout, Dik D., PRO Civ STS-45 PS 214:10:24 214:1024 |Gbenn, John K., Jr., Col USNCRet Friondship 7 Cdr 45523 45523
fFullerion, C. .Co. USAF  5TS3 Pt 1520446 382-50:12 in, Linda M. PhD [+% STS37  MS 1432245 32215
STSSIF  Cdr  190:45:28 §T866  PC 269:4930
Furrer, Reinhard, PhD [} STS61A PS 168:44:51 168:44:51 Richard F., Jr., Capt. USNRet Gamini1i PR 711708 0157 31550
Apolo12  CMP 2443624
—Luner Surfacs EVA * Suborbital Flight




NASA Astronauts

Total Total
Name Service Mission Poskion Flight Time EVA  Flight Time | Name Servics Mission Position FlightTime EVA  Flight Time
{ (hr:min) (0 ) (v (hr:min) {hrmin:sec)
Roneld J., Cal USAF STS-51J P 97:44:38 627:41:40 Henize, Kanl G., PhD Cv STSS1F MS  190:4528 190:4526
STS-30 P 96:56:28 Hennen, Thomas J. usa STS-44 PS 166:52:27 166:52:27
5TS42 Cdr  193:15:43 Helms, Susan, Maj, USAF S§TS:54 MS 1433819 406:28:18
ST8-57 Cdr  239:44:54 STS-64 MS  262:4057
, Frederick D., Col USAF  STSS1B ~ 168:08:48 45507:59 | Henricks, Terence T.Col.  USAF  STS44 P 166:52:27 406:32:26
STS3 G 120:06:46 STS-56 Pr  239:39:59
STS44 Cde  166:52:27 Hieb, Richard J Cw §TS-39 MS  199:26:17 766:38:55
Cv  STS51D MS  167:552 03:10 1675523 STS49 MS 2131738 17:42
Virgd I, Lt. Col USAF*Lberty Bel  PX 1537 50808 STS6§ MS 3535500
Gomini 1 Cae 45231 Himers, David C,, Lt. Col.  USMC  STSS1J MS 494:18:54
Sidney M. L. Col.  USAF STS40 P 2181514 488:04:44 STS-26 MS
§715-59 Cde : STS-38 MS
Haisel, James D, Jr, 11Co.  USAF  STS65 PR 353:55:00 353:55:00 §TS-42 MS
Haiso, Fred W, Apolio 13 LMP  14254:41 142.54:41 | Hoftman, Jeflery A, PhD  Civ S§TS$51D MS 03:10 834:15:12
JHammond, L. Bisine, r. Col ~ USAF  STS-39¢ Py 199:26:17 462:16:14 STS35 Ms
STS-64 P 2624957 §TS46 MS
Harbaugh, Gregory J. Cv  STS3® MS  199:26:17 04:27 343:04:38 STS61 MS 20
STS-54 MS 1433819 Hughes-Fulford, Mille Or.  Civ STS40 PS 218:15:44
JHarris, Bemard, Jr., Dr. Clv  STSS5 MS  239:9:59 239:39:59 | rwin, James B., Col USAF  ReApolio 15 MP 295:11:53 *8:35 295111:53
Hait, Torry J Cv  S§TS41C MS  167:40:07 167:40:07 | hvins, Marsha S.Civ STS-32 MS 2610037 7873325
Hanisheld, Herwy W. USAFRet STS-4 Pt 169:09:31 4825026 STS-46 MS  191:1607
§TS410 Cdr  144:56:04 562 MS 33511641
STS61A Car  168:44:51 Jarvis, Grogory B Civ STS-S1L PS NA NA
Hanck, Frederick H., Capl USN STS7 P 146:20:59 4350906 | Jamison, Mae C., MD Cw 57547 MS  190:30:23 190:30:23
STS-51A Cdr  191:44:56 i A -15- 11
S  ch Ty e TaAERO Ov TSR M mesns e
Hawley, Steven A., Ph Cv  STS4I0  MS  144se4 42180 | jones. Thomas D.PAD~ Cv  STS&9 M5 2694930 539 35:38
STSEIC  MS  14603:51 STS 88 PC  260:4808
STS-H MS 121:16:06
*Lunas Surface EVA = Suborbital Flight
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NASA Astronauts
Total Total
Name Service Mission Poskion FightTime EVA  Flight Time | Name Service Mission Poskion Flight Time EVA  Fiight Time
(or:min) (he-min:sec) (br:min)
Kerwin, Joseph P, Capt USN Rat  Skylab 2 PR 8T2:49:48 0330 672:49:49| Malerba, Franco, PhD Civ STS46 PS 191:16:07 191:1607
Krikalev, ] Cis STS60 MS 19909:22 1wm:(‘!;l Mattingly, Thomas K., Capt USN  Apollo 16 CMP 2655105 01224 508:33:58
Loe, Mark C. Maj USAF  STS-30 MS 06:56:28 550:16:¢ STS4 Cdr 169:00:31
STS-47 MS 190:30:23 STS51C Cdr 733323
STS-64 MS 262:49:57 McArthur, Wiliam, Jr., Lt Col  USA  STSS8 MS 336:12:32 336:12:32
L satsma, David C., Cdr USN STS-41G  MS 1972323 0329 5323405 | McAulfte, S. Christa Cw STS51L PS NA NA
STS-28 MS 121:00,08 McBride, Jon A., Cde USN STS41G P 197:23:33 W7r23:33
STS-45 MS 214:10:24 McCandless, Bruce, USN STS418 NS 191:15:55 1H:37  191:15:56
Lenow, Wilkam 8., PhD Civ STSS MS 122:14:26 122:14:28 | McCulley, Michaal, Cdr USN STS-34 Pt 11938:20
Lichtenberg, Bryon K., PhD Cw STSH [ 2474724 461:57:48 | McDivitt, James A., B. Gen  USAF Rat Gemini 4 Cdr 338:57:08
ST545  PS  21410:24 Apollc 9 Cdr
Lind, Don Leske, PhD Civ STS-51B  MS 188,08:46 158:08:48 | McMonagle, Donald R. Lt.Col. USAF  STS-3 MS B05:26:38
Linenger, Jerry, MD,PhD ~ USN  STS64  MS  262:49:57 STS54 PR
Lounge, John M. Che STE-511 MS 1701742 482:23:00 [McNair Ronald E., PhD Civ STS-448 o 191:15:55
8§7T5-26 MS a7:00:11 STS-S1L MS
STS-35 Ms 21505:07 Meada, Cad J,, Gol USAF $TS38 MS fabaky.)
Lousma, Jack R., Col USMC  Skyeb3 Pr 1416:11:00  10:50  1608:15:55 8T5-50 (13
§TS3 Car 192:04:48 STS-64 MS
Lovel, James A, Jr., Capt USNRet Gemni7 PR 330:35:01 T15:04:55 | Mainick, Brucs E., Cdr usca STS41 MS 31274
Gemini 12 Cdr 84:34:34 STS-48 NS
Apolic 8 CMP  147:00:42 Merboid, UK, PhD [»Y STS49 PS 4410007
Apollo 13 Cdr 1425441 STS-42 PS
Low, G. Dewd Civ STS-82 MS 261:00:37 71407:58 | Messerschmi), Emest, PhD  Civ STS-81A PS 16B:44:51
STS43 MS 232227 Mitchel, Edger D., Capt USN Ret  Apolo 14 LmP 216:01:58
8T8-57 PC 2304454 0550 Mohri, Mamary, PhD Civ STS47 PS  190:30:23 190:3023
Lucid, Shannon W., PhD Cv STS-51G  MS 169:38:52 838:53:11 | Mullane, Richard M., Col USAF STS41D MS  144:56:04 §71:25:10
STS-34 MS 119:30:20 s1S-27 MS  105:05:37
STS43 MS 132227 ST5-36 MS  106:18:22
STS-58 MS 336:12:32 STS-35 MS 2150507
Lunar Surace EVA = Sebortie Fight
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NASA Astronauts

Total Total
Name Service  Mission Poshion Flight Time EVA  Flight Time { Name Service Mission Poslition FightTime EVA  Flight Time
( ) AL (hr:min) )
Mukai, Chiaki, MD, PhD ST5-65 PS  353:55:00 353:55:00| Pailes, William A, Maj USAF STSS14  PS 97:44:38 97:44:38
Musgrave, F. Siory, MO, PhD  Civ STS6 MS 1202342 03:54 857:00:58| Parazynsid, Scott, MD Cw  STSE8 MS 2623202 623202
STS-51F MS  190:45:26 Parise, Ronald A., PhD Cv  STS35 PS 215:05:07 2150507
sTS-33 MS  120:06:48 Parker, Robert A, PhD Cw 5759 MS 2474724 462:5231
STS-44 MS  186:5227 STS-35 MS 215:0507
S$TS61 MS  250:58:35 20 Payton, Gary E., Maj USAF STS51C PSS 733320 733329
Nagel, Steven R, Cal, USAF  STSS51G  MS 169:38:52 721:38:27 | Peterson, Donald H. USAF Rel STS8 MS 120:223:42 054 120:20:42
STSS1A Pt 168:44:51 Pogue, Willam R., Col. USAF Ret Skyleb4 PR 201601:16 1334  2016:01:16
§TS-37 Cdr 143:32:45 Pracourt, Charles, Lt Col 5T855 MS 239:39:58 29:39'59
STS-65 Cdr 239959 Reoddy, Willam F. Cwv STS42 MS 183:15:43 429:26:54
Neison, Bl Cw STS61C  PS 1460351 1460351 STS51 Pt 236:11:11
Nalson, George D., PhD Cwv STS41C NS 1674007 1008  410:44:09 | Reightier, Kenneth S, Jr. Cdr USN STS48 PR 128:27:51 327:36:53
STS6IC M5 1460351 STS60 PR 199:09:02
§TS-26 MsS 97:00:11 Resnik, Judith A, PhD Civ STS-410  MS 144:56.04 144:56:04
Neri Vela, Rodolpho, PhO~ Civ §T561B  PS 165:04:49 165:04:49 STSS51L  MS NA
Newman, James H,, Dv. Ci §TS-51 MS 238:11:11 0705  204:11:19 |Richards, Richard N, Cdr  USN §TS-28 PR 1210008 813:30:12
Nicolier, Claude, PO Civ STS-46 MS 181:16:07 451:14:42 STS41 Cae 98:1003
STS61 ESA  259:58:35 STS-50 Cdr 3312004
Ochoa, Elen, Dr. Cw STS56 MS 22208:16 484:40:18 STS-64 Cdr 262:49:57
Cwn STS66 MS 262:32:02 Ride, Sally K.PhD Civ §TS7 MS 146:23:58 343:47:32
Ockels, Wubbo 4., PhD Cwv STS61A  PS 160:44:51 168:44:51 STS41G  MS 1972333
OConnor, Beyan O, Col USMC STS618 P 165:04:49 383:220:03 |Roosa, Stuart A, Col USAFRel Apollot4  CMP 2160158 2160158
STS40  Cdr 2181514 Roes, Jory L, L1Cal USAF  STS61B  MS 1650448 1220 413:43:11
Onizika, EMson S, Lt Col  USAF  STS51C MS 73323 RAAD §TS-27 MS 105:05:37
STSSIL MS NA §TS37 MS 143245 1048
Oswald, Sweven S. Cw STS42 ) 193:15:43 415:23:59 |Runco, Mario Jr., U1 Cdr USN STS44 4 1685227 310:30:46
STS-58 m 2208:16 STS54 MS 14338:19 0427
Overmyer, Robert F., Cot USMC  STSS [} 1221426 290:23:12 | Searfoss, Richard, Maj USAF  STSS58 P 38:1232 336:12:32
STS-51B Cdr 168:00:46
Luar Surtace EVA = Suboctital Fight
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NASA Astronauts

Total Total
Name Service Mission Poskion FlightTime EVA  Flight Time| Name Service Mission Postion FiightTime EVA  Fight Time
(hw-min) (hrzmin:sec) {hr:min:: (hr:min) (he:min:eec)
Schra, Walter M. Jr, Capi USN et Sigma 7 OBEEERK 2951338 Smith, Steven L Cwv  STS68 M5 2604608 269:46:08
Gonmini 7« ccg: 2;:1% Spring, smmcc.,c: Col us;'c %18 :g 1650449 1220 1850449
Apdo 0903 Springer, Robert C., 1 2
Schiegel, Hans (German) Cv  STS45 R ] 23099 Y srsez.g NS Jggg 279
Schmitt, Harison H, PhD ~ Civ Apollo 17 LMP  301:51:59 *22:04 3015158 Statford, Thomas P., L1. Gen  USAF Ret Gemini84 Pt 26:51:24 507:44:00
Sciweickart, Russell Civ Apollo 9 LMP  241:00:54 0107 241:00:54) Gemini8A Car  72:20:50
Soobee, Francis R. (Dick)  USAF Ret STS41C Pr 167:4007 167:40:07| Apolio 10 Cdor  192:03:23
) STSSIL  Cdr WA ApotoSoywz Cdr 2172823
Scott, David B., Col USAF Rmt Mﬁmﬂ; E“MP 2"%;2 o1t 5465413 | Srwanrt, Robert L, Col USA STS41B  MS  191:1555 1197 289:00:33
Apollo 15 Cdr 295:1153  *19:08 1 s S7:44:38
Sculy-Power, PaulD o o416 PS 1972 |o7302a(Sulvan, Kathyn D, PO Chv  STS41G  MS 197203 0329 5325008
Seddon, M. Ahea, MD Cv  SISEID MS 1675523 7222319 STS3 MS 1211608
STS40 M5 2181514 Swigect, John L. . P V- . N 453 U 5441
STos8 PC 32w Tannw, Josoph, A U STes Ms  mran Jrsae?
Sega, Forakd M, Cv_ STS&  MS 1990522 ot e OV ST MS  reases 2z
Shaw, Brewsier H,, Col USAF  STSH Pt 2474724 5335221 ' * STS®  MS 96:56:28
STS618  Car 165:04:49 STS-42 MS 183:15:43
SIS - Cdr 1210008 Thomas. DoraidA PO G STS85 M5 3535500 3635500
Shepard, Alan B., Jr., R. Adm. USN Ret"Fresdom 7  P% 15:22 216:1720 |Phomeon. Gv STS33 MS 1200646 583:23:00
Apollo 14 Cdr 218015  %09:28 ' STS4¢  MS 2131738 745 ’
Shepherd, WillamM,, Capt  USN  STS27  MS 10506337 4401953 STS61 MS 2595835 1325
57541 g g;gfg , Wiliam E, MD Cv  STS8 . :‘Ag 145:08:43 3131729
51852 : STS$1 166:06:48
Sheriock, NancyJ Capt.  USA  5TS67 NS 2304454 230:44:54 .
wiock, Nane 3. . oo Lo Plorrs J., Lt. Cdr USG  STS%6 g Log:gﬁ 2 654:52:41
57531 Cdr 121:16:06 STS-82 MS 335:1541 l
STS48  Cdr  104:1607 [Trinh, Eugene H. , PHO, Cv  STSS0 PS 3313004 3313004
Sheyton, Donakd K Maj LUSAF RETApolo SopzCMP 2172823 217:28 23 [t Richard H., Cant 131 :
Smith, Michael J, Cdr USN  STSSIL Pa NA Na| ™ M. Cap LsN ?Tgf a, ,f;;‘,:;}; 12138
“Lunar Surface EVA = Subotbital E¥ght
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NASA Astronauts

Total Towl
Nawe Service Mission Poskion FigTims EVA  Fiight Time | Neme Servics Misslon Posion FightTime EVA  Fiight Twe
{mincec) min) (hrraincoecy 0 Pemin) 0 "
vndenBerg, Lodewd,PHD Civ  STSS1B PS 1680848 168:08:46 | Woll, David A, Dr Cv  STSS0  MS  mmiz® s6:12:32|
vanHollen, JamesD.PhD  Civ  STS4IC MS 1674007 1008 337:57:49 | Worden, Aled M, Col USAFRet Apolio15 CMP 2051153 0030 2961133
STSS  MS 170742 118t Young, John W., Cagt USNRe Gemnid Pt 45231 8541355
Veach, Charies Lacy USAF STS® MS 1992317 438:1930 Gemini10 Cr 704830
sTSS2 M 26:56:13 Ao 10 CMP 1820320
Voss, James S. LLCol, USA STS44  MS 1885227 21214 Apclo18  Cdr 2655105  *20:14
STSS1  MS 1751947 STS1 G 542059
Voss, Janice E., Dr. Cw STS-57 MS 230:44:54 239:44:54 STS9 Cde 2474724
\ D. Cv  STS4ID PS 14435604 “TT56:46
STSSID PS 1675623
STSEIB  PS 1650449
Waker, DavidM. Capt ~ USN  STSS1A PR 1914458 4840111
SIS0 Cor 965628
STS51  Cd 1751947
Wader, Ukich (Germary)  Cv  STSS5  PS 29050 2203950
Wakz, Carl E., Maj USAF  STSS1  MS 26114t 0705 6200811
STSE M3 3635500
Wang, Taylor G., PO Cv  STSSIB PS  168:0848 168:08:46
Welz, Pat J., USNRet Skiab2 PR 6724949 0144 7931330
STS6 G 1202342
Wetherbes, James, Cdv USN STS-32 PR 2610037 4975650
8TS-52 Car 238:58:13
Whie, EardH. 11 Gl USAF  Gemini4 PR B7S612 0023 975812
Wikutt, Temence, Maj USMC  5TS88 PR 2634604 269:46:08
Wilams, Donakf ., Capl  USN  STSSID PR 1675623 207344
STSM Ok V9WN20
Wiaoh, Peter J. K., Dr Cv  STSST NS 2054 0550 5093102
STS68  MS 2094898
Lunar Surface EVA Subortan Fige
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Summary of United States Human Space Flight

Mission
Duration  Crew Hours

Mission Crew Members Mission Crew Members Duration  Crew Hours
g { ) (hmnln:uc) m:mln:nc)
MERCURY REDSTONE (Suborbital) APOLLO SATURN |
Freedom 7 Shepard 1522 1522 | Apolo? Schirma, Eisele, Cunningham 26008:03  79027:09
Bel 7 Grissom 1537 15:37
-2 058 159 | APOLLO SATURNV
MERCURY ATLAS (Orbital) Apollo 8 Borman, Anders 1470042 441:0206
Apolio McDivitt, Scolt, Schweickart 2010054 7200242
Friendship 7 Glenn 45523 45623 Apolio 10 Stafford, Young, Ceman 1920323 5161000
Asora 7 Carpenter 456:05 :56:05 Apolio 11 wa Aldrin 195:1835 5855545
Sigma 7 Schirra [:AkR) akied] Apolio 12 Conwad, , Bean 2443824 7334212
| Eaith7 _Cooner ; 19: Apolio 13 Lovell, Swigart, Haiss 1425441 4Z8:4400
Total Fights - 4 532428 532428 | Apollo14 Shepan, Roosa, Michel 218:01:58  B4B:05:54
Apollo 15 Scott, Worden, Irwin 295:11:53  885:35:30
Apolo 16 Young, Mattingly, Duke 655105 7973315
TOTAL MERCURY FLIGHTS - 6 535527 5355627 51 ;
Total Fights - 10 22415134 67253442
GEMINI TITAN TOTAL APOLLO FUGHTS - 11 2502:00:37  7506:01:51
Gomini 3 Grigsom, Young 452:30 24502 | SKYLAB SATURN IB
Gemini 4 McDivit, White O7SEn2 1955224
Gemini 5 Cooper, Conrad 190:55:14 3815028 | Skylab2 Conrad, Kerwin, Weiz 67249040 2018:20:27
Gemini A Schirra, Stafford 265124 51:42:48 | Skylab3 Bean, Garriott, Lousma 1416:11:08  4248:3327
Gernini 7 Borman, Lovel 3003601 66101002 | Skylabs Carm, E. Gibeon, Pogue 2016:10:6  6049:03:48
Gamini 8 , Scott 10:4126 202252
Gemiri BA Stafford, T22050  144:41:00 TOTAL SKYLAB FLIGHTS - 3 410502:14  12315:06:42
Gemini 10 Young, Collins 704630 1413318
Gemini 11 Conrad, Gordon 71708 1423416 | APOLLO BATURN B
Gemini 12 Loved, Aldrin M3431 1600002
ASTP Skatford, Brand, Staylon 217:28:23  B52:25:00
TOTAL GEMINI FLIGHTS - 10 960:50:56  1939:41:52
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Summary of United States Human Space Flight

Henize, Acion, Bartoe

Mission Mission
Mission Crow Members Duration  Crew Hours | Mission Crew Members Duration  Crew Hours
{ ) 0 ) { hr )
’_STSI - Columbia Young, 542053 1084146 STS-511- Discovery  Engle, Covey, van Hoften, Lounge, W. Fisher  170:17:42  851:28:30
STS-2 - Columbia Engle, Truly 54:13:12 1082624 | STS-51J-Atlantis Bobko, Grabe, Hilmers, Stewart, Pailes 97:4438  488:43:10
$TS-3 - Columbia Lousma, Fullenton 19204:48  38409:32 | STS-G1A-Challenger Hartsfield, Nagel, Buchi, Blutord, Dunbar, 168:44:51  1349:58:48
STS4 - Columbia Mattingly, Hartsfield 1690931 33&19:02 Furmer, Messerschmid, Ockels
STS-5 - Columbia Brand. Overmyer, Allen, Lenoir 122:14226 4885744 | STSH1B-Aatis  Shaw, O'Connor, Cleava, Spring, Ross, 185:04:49  1155:33:43
STS-6-Chalenger  Weitz, Bobko, Peterson, Musgrave 1202342 4813448 Neri Vela, C. Walker
STS-7 -Chalenger  Crippen, Hauch, Ride, Fabian, Thagard WB2359  TANS9SS | STSEIC-Columbia R, Gibson, Boiden, Chang-Diaz, Hawiey, 1480351 10222657
STS-8-Challonger  Truly, Brandenstein, D. Gardner, Biulord, 1450843 7254335 G. Neison, Cenker, B. Neison
W. Thornton STSS1L - Challenger Scobee, Smith, Resnik, Onizuka, McNair, NA NA
STS49 « Calumbia Young, Shaw, Garriott, Parker, 2474724 1486:4424 s,
Lichtenberg, Merbold STS.26-Discovery  Mauck, Covey, Lounge, Hikmers, G. Nelson ~ B7:00:11  485:00:55
STS-418 - Challanger Brand, Gibson, McCandless, McNalr, 1911555 956:19:35 | STS-27 - Atants R. Gibson, Gardner, Mullane, Ross, Shepherd  105:05:37  525:2805
Stewan STS-29 - Discovery  Coats, Blaha, Bagian, Buchi, Springer 119:38:52  598:1420
STS41C - Challenger Crippen, Scobee, van Hoften, G. Nelson, Hat  167:4007 8382035 | STS-30 - Atlantis Wabker, Grabe, Thagard, Cleave, Lee 965628 48414220
STS410 - Discovery  Hartsfield, Coats, Resnik, Hawley, Mullane, 14456:04 0632624 STS-28-Columbla  Shaw, Richards, Leetsma, Adamson, Srown ~ 121:00:08  605:00:40
C. Waker STS-34 - Adantis Wiliams, McCully, Baker, Chang-Diaz, Lucid ~ 119:39:220  598:16:40
STS-41G - Challenger Crippon, McBride, Ride, Sulivan, Lestsma, 19723331 13814451 STS33-Discovery  Gregory, Blaha, Muagrave, K. Thomton, Carter 120:06:46  600:33:50
Gameau, Scully-Power STS-32- Columbia  Brandenstein, Wetherbee, Dunbar, ivins, Low  261:00:37  1305:03:05
STS-51A-Discovery Hauck, D. Walker, Gardner, A Fisher, Aen  191:44:56  958:49:40 STS-36 - Atlantis Creighton, Casper, Himers, Mullane, Thuat 106:18:22  531:31:50
STS51C - Discovery  Mattingly, Shriver, Onizuka, Buchli, Payton 732 W74655 | STSIt-Discovery  Shiver, Bolden, McCandiess, Hawley, Sulivan  121:1606  606:20:30
STS-510 - Discovery  Bobko, Wiliams, Seddon, Hoftman, Griggs, 1875529 11752741 STS41- Discovery  Richards, Cabana, Melnick, Shepard, Akers 98:10:03  490:50:15
C. Waker, Gam STS-34 - Attantis Covey, Springer, Meade, Culbertson, Gemar  117:54:27  580:35:15
STS-518 - Challenger Overmyer, Gregory, Lind, Thagard, 1680848  1177.04:22 STS35 - Columbia  Brand, Lounge, Hoffman, Parker, 2150507 1505:35:49
W. Thornion, van den Berg, Wang G. Gandner, Parise, Durrance
STS51G - Discovery  Brandenstein, Creighton, Lucid, Fabian, 169:38:52  1187:3204 | STS-I7 - Attantis Nagel, Camaron, Ross, Apt, Godwin 143:32:45  717:43:45
Naget, Baudry, Al-Saud STS-39 - Discovery  Coats, Hammond, Harbaugh, Hieb, McMonagle, 199:23:17  1395:42:59
STS&1F - Challenger Fuderion, Bridges, Musgrave, England, 1904526 13351802 Bhubord, Veach
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Summary of United States Human Space Flight

Mission Misslon
Mission Crew Members Ouration Crew Hours | Mission Crow Members Durstion  Crew Howrs
(hr:min:sec) (hr:mincsec) (he-min:sec) ( )
STS-40- Coumbla  Gutierraz, Seddon, X , , 218:45:14  1527:48:38 | STS-81-E Covey, grave, Akars, Hoftman,  250:58:35  1971:57:05
. Bagian, Jernigan, Gaffney,
STS-43- Alantis  Biaha, Baker, Lucid, Low, Adamson 232227 10665215 | STS60-Discovery  Bokden, Reightier, Chang-Diaz, Davie, Sege, 1000022  1166:58:12
57548 - Discovery  Creighion, Reightier, Buchil, Brown, Gemar 1282751 @42:18:15 Krikalev
STS-44 - Atlantis Gregory, Henricks, Musgrave, Runco, Voss,  166:52:27  1001:14:42 | STS-62 . Columbia Casper, Allen, Thout, Gemar, vine 335:16:41  1886:12:25
Hennen STS-50 - Endeavowr  Gubierrez, Chillon, Godwin, Apt, Clifrd, Jones  268:40:30 161855700
ST5-42-Discovery  Grabe, Oswald, Thagard, Readdy, Himers  193:15:43 13525001 | ST5-65- Cabana, Haleel, Hisb, Walz, Chiso, Thomas,  353:55:00  2477:25:00
Bondar, Merbold Naito-Mukei
ST5-45 - Atlantis Eqmm Dutly, Sulivan, Leostrm, Foale, 2141024 1489:1248 | STS.68- Endeavowr  Baker, Wikcutt, Jones, Senkth, Bursch, Wieol  260:46:08  1618:36:48

ST5-84 - Discovery mmwmmu 282':40:57 1578:50:42

Lichienburg
STS40 - Endeavour  Brandenstein, Chilton, Hieb, Melnick, Thout, 2133004  1483:03:28
Thornion, STS-66 - Atlantis WB’MOG“,TMM 023202 18781212

, Akers
§TS-50 - Columbia  Richards, Bowersox, Dunbar, Meada, Saker  331:80:04  1980:00:24
Delucas
STS-46 - Atlantis Shriver, Allen, Hoffman, Chang-Diaz, Nicolier, 191:16:07  1338:52:49
Ivins, Malerba
STS-47 - Endeavour  Gibson, Brown, Lee, Dawis, Jermison, Apt, 1903023 13333241
Mohri
ST5-52-Columbia ~ Waeatherbee, Bakay, Shephend, Jemigan, 236:56:13  1421:37:18
aach, MacLean

TOTAL SHUTTLE FUGHTS - 65 1SI05050 87268:54:57

Vaach,
ST5-53 - Discovery ~ Waker, Cabana, Buford, Voss, Cifford 1751047 B76:38:56
5TS-64 - End Casper, McMonagle, Runco, Harbaugh 1433819 T18:19:35

STS-56 - Discovery  Cameron, Oswaki, Foale, Cockrell, Ochoa 2220824 1110:42:00
STSE5 - Columbia  Nagel, Henricks, Pracour, Harris, Walter, 250050 14375054

STS-67 - Endeavour  Grabe, Dufly, Low, Sherlack, Wisoft,Voas 2004454 1438:1628
STS51-Discovery  Culbertson, Readdy, Newman, Bursch, Walz ~ 236:11:11  1186:41:50
STS568-Coumbia  Biaha, Searfoss, Seddon, Lucid, Woll, 36:1232  AR327:42




Summary of Shuttle Payloads and Experiments

[FloM  Launch Date  Landing Dete Crow Payloads and Experiments
Wsm AX 12,1081 Apr14,1981 Cdr: John W. Young Deployable Payloeds: None GAS (Getaway Special): None
Combla  KSC DFRF Pt RabetL Crippen | Attached PLB Paylceds: Crow Compartment Payloads: Nona
1. Passive Sample Amay Payload Mission Kits: None
(Mission Dursiiors: 54 hrs 20 mine 53 sece 2. DFI (Development Fiight insirumentation) Pallet
3. ACIP {Asrodynamic Cosfficient identiication Package)
JsTs2  Novi2,1981 Nov14, 1961 Cor: Jow Henry Engie Deployable Payloads: None 4. IECM (induced Environment Contamination Monitor)
Colenbia  KSC DFRF P Richard H. Trdy Attached PLB Paylosds: 5. OSTA-1 (Office of Space and Terrestrial Appications)

Polarimeter
Solar Ultraviolet and Speciral irradiance Monikor Special Paylosd Mission Kits:
Package 1. RMS (Remote Mani System (SN 201)

1. OFT (Orbital Fignt Test) Pallet
Mission Dusion: 54 hrs 13 mine 12 secs . MAPS (Messurement of Air Polution From Satelite) | GAS (Getaway Special): None
b. SMIRR Mulispectral infrared Radiometer)
C. SR (Sttle imaging Radar) Crew Compartment Payloads: None
d. FILE (Features identification and Localion Experiment)
&, OCE {Ocean Color Experiment) Special Paylosd Mission Kits:
2. DFI (Development Fiight instrument) Pallel 1. RMS (Remots Man System (S/N 201)
3. ACIP (Aaodynarmic Coafficient identification Package)
STSS M2, 1962 Mw 20,1082 Cdr JackR. Lovema Deployable Payloads: None 2. OFI Development Fiight instrument) Palet
Coumbla  KSC WhisSends P Cheries G. Fulerion | 1. Plasma Disgnostic Package 3. ACIP (Aerodynamic Cofficient ion Package)
Attached PLB Paylosds:
Mission Durion: 142 hra 4 mine 46 sece 1. 0SS {Office of Spacs Science)-1 Paliet GAS (Getaway Specla):
a. Piant Lignification Experi 1. Veriication Canister
b, Plasma Diagnostic .
¢. Vehicle Charging and Polential Crew Compartment Payloads:
d. Space Shuttie induced Aimosphers 1. MLR (Monodisperse Latex Raactor)
. i 2. HBT (Heflex Bioengineering Tesl)
f. Solar Fiare X-ray i
g
h
i
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Summary of Shuttle Payloads and Experiments

Mission Duralion; 122 Iws 14 mins 26 secs

Flight Launch Date  Landing Dale Crew Payloads and Experiments
STS4 Jun 27,1982 &il4, 1982  Cdr: Thomas K. Mattingly, Il Deployable Payloads: None g Poot growth of Lemna Minor L. (Duckweed) in
Coumbia  KSC DFRF Pr: Henry W. Hansfield, Jr] 1, IECM (Induced Emvironment msmw P’l‘;w ’ Aoy Expoinen
n, .
Mission Durakion: 169 hrs § mins 31 secs Attached PLB Payloads L Algal Microgravity Bioassay Experiment
1. DF| (Development Flight instrument) Pallel Crew Compartment Payloeds:
Duumnulamohm 1. MR isperse Latex Reactor)
DOD 82-1 2. CFES (Continuous Flow Electrophoresis System)
GAS(GmaySpoehl) , SSIP Student invoivement
5404: ENact of Prolonged Space Travel on Levels of
a Mmhmpu Experiment Chvornium in the Body
b. mun-(anShvmp)MEmm 8405; Effect of Diet, Exorciss, and Zero Gravity on
c. Surface Expuinms Profiles
d Oompcsko Experiment 4. VPCF (Vapor Phase Compression Freezer)
8. '.r‘mmvcm ity Experiment Special Payload M luanlts
1Mk i # 1
[STS5 Nov 11,1982 Nov 16,1082 Cdr: Vance DeVoe Brand | Depioyal [{
Columbia KSC DFRF PR Robert F Overmyer | 1. SBS-C/PAM-D (Satefite Business Systems/Paylosd -026: laledMslalthswm
MS: Joseph P. Aten Assist " (SCPIP 14021)
MS: Wikam B, Lenoir 2. ANK-GPAM-D (Tolesat Canada, Lid/Paylosd Craw Comj

2, GO‘Q’USMFWM
3._G-381: Park Seed Company

=

s a. SEB1-5 - Crystal Formation in Zero Gravity
1. DRl me b. SEB1-6 - Convection in Zero Gravity
a. EIOM (Efocts of of with Materisls) | ¢, SEB1-2- Growth of Porifera
b | igertion of STS pheric ) | Payload Mission Kits:
STS-8 Aprd, 1963 Apr8,1983  Cdr PaulJ. Weitz Deployable Payloads: None | Craw Compa rtmcmPnFylonds
Chalenger  KSC DFRF Pk Karol J Bobko 1. TDRS-AIUS (Tracking and Data Relay Satelite/inortial 1. CFES (Continuous Flow Electrophoresis System)
mg g:ymlﬂH.Puumn pp.r;?np) 3, mmspo&?mnmm
Miesion Duration; 120 hes 23 mins 42 secs 1. m(mg;&mw ‘ mmmommdw
1“59&:5 Asahi @ , Japan 1 W&N System)
EMU (Extravehicular Moblity Unif)




Summary of Shuttle Payloads and Experiments

b. Postal Covers (2 boxes)
2, CBSA (Cargo Bay Siowage Assambly)
3. SPAS (Shuttle Paliet Satelite)-0t Umbilical Disconnect
GAS iad):
1. U.S, Postal Service - 8 cans of phistelic covers

Experiment 2.
3. G348 Office of Space Science - Atomic Oxygen Erosion

4. G-347: Navy Research Lab - Urraviolet PhotoFiim Test

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS-7 Jun 18,1883 Jun 24,1983 Cdr Robert L. Crippen Deployable Payloads: None 4. G-009: Purdue University - Geotropism Fluid
Columbia KSC DFRF PR Frederick H. Hauck 1. ANIK-C/PAM-D (Telesat Canada Satellite) Dynamics and Nuclear Particle Velocity
MS: John M. Fabian 2. Palapa-81/PAM-D (Indonesian Satolite S, G-305: U.S. Air Force and National Research Labs -
MS: Sally K. Ride 3. SPAS (Shuttie Pallet Satelile)-01 Uttraviolet Spectrometer
MS: Norman E. Thagard Unberthing/Berthing Tests 8. G012 RCA, Camden, N.) Schools - Ant Cokany
Mission Duration: 146 hea 23 ming 59 seca Attached PLB Payloads: 7. G-345: Goddard Space Flight Center and National
1. OSTA (Office of Space and Terrestrial Applications)-2 Resnmuh-"uybadaly
2. CBSA (Cargo Bay Stowage Assembly) Crew Compartment
GAS (Getaway : 1. CFES(OmhmFb«EwamW
1. G-033: California Institule of Tech - Plam 2. MLR (Monodisperse Latex Reactar)
Gravirecoption and Liquid Digpersion 3. SSIP(MStMInvomerogm)
2. G088 Edsyn, Inc. - Soldering of Material Special Payload Miasion
3. G002 Kayser Threde, W. Germany - Youth Fai 1. RAMS (Remote Manipulator System) SN 201
Experimen 2. TAGS (Text and Graphics System)
3. Mini-MADS (Modhitar Data
STS-8 A9 30,1983 Sep5, 1983  Cor: Richard H. Tndy Payloads: 5. G-348: GOMHdSmceFIwCemu Cosmic Ray
Chalenger  KSC DFRF P Daniel C. Brandenstein| 1. InsaVPAM-D: Indian National Satefite Upset
MS: Dale A Gardner 2. PFTA (Payload Fiight Test Article) Unberthing/ Crew Compartment Payloads :
MS: Guion S. Biubord, Jr. Berthing Tests 1. CFES (Continuous Flow i
MS: Wiliam E. Thoron | Attached PLB : 2. ICAT (Inam-OelNudvaw)
Mission Duration: 145 hrs 8 mins 43 secs 1. DFI (Development Flight Instrumentation) 3. ISAL{ of STS
a ion and Heat Pipe 4. AEM(MmaIEndoaueModue) EvahdbndAEM

using rate
5, RME (Radiation Monoring Experiment)
8. s_sr(smms“m.mmp,m.

Biofoedback
Spacial Payload Mission Kits:

. TAGS(TM]MGWW)




Summary of Shuttle Payloads and Experiments

Ut 1l 010

Mission Duratior: 181 hrs 15 mina 55 secs

3. SPAS (Swittle Pallet Satoite)-01 - Not Deployed
due 1o AMS anomaly

4. IAT (integrabed Randazvous Target) - Fadled to
infiate due to internal fallure

Fight Launch Dete  Landing Date Crow Payloads and Experiments
5TS-9 Nov28, 1983  DecB, 1983  Cdr: JohnW. Young Deployable Payloads: None d. Life Sciences (16}
Columbia OFRF Ph:  Browster W. Shaw Attached PLB Payloads: ©. Materials Sciences (39)
MS: Owen K Gariott 1. Spacelab-i: 1. Space Piasma Physics (5)
MS: Roberi A R. Parker 8. Spacelab Long Module g Tachnology (1)
PS: Byron K. Lichienberg b. Spacelab Palet GAS (Getaway Special): None
PS: Ui Marbokd c. Tunnel Crew Compartment Payloads: None
Mission Duration: 247 Iws 47 mins 24 secs d. Tunnel Extension Special Payload Mission Kits:
8. Tunnel Adapter 1. Cryogenic sets 4 and 5
2 2. Spacelab Unity Kit
a Astronomy and Physics (6} 3. TAGS (Ted and Graphics System)
b. Atmospheric Physics (4) 4. Galey
c. Earth ions (2)
STS41B  Feb3, 1984  Feb 11,1084 Cdr: Vance D. Brand ble s: G051 General Telophone Labs
Chellenger  KSC KSC Pk Robert L. Gibson 1. Westar VVPAM-D - Westermn Union Communications 4. G-309: U.S. Ai Force
MS: Bruce McCandiess Satoli Assist Module: G-349: Goddard Space Fight Center
MS: Fobert L Stewart 2. Palapa-B/PAM-D - Indonesian Comnunications (re: fight STS-§)
MS: Ronaid E. McNair Satelite/Paylosd Assiet Moduls Crew Compartment




Summary of Shuttle Payloads and Experiments

Mission Duration: 144 hra 56 mins 4 secs

3. Teistar/PAM-D (Amecican Telephone and
Telograph/Payload Assist Module)

mmw
. QAST-1 (Office of Asronautics and Spaca Tachnology)

Fl o

1.
2

Fight  LaunchDate Landing Date Crew Payloads and Experiments
STS4IC Apr6,1984  Apr13,1984 Cdr: RobertL Crippen n-pby-u-mm Crow Payloads:
Challenger  KSC DFRF Pt Francs P, Scobee | 1. LDEF (Long Duration Exposure Facily) - Ofiice of 1. RME (Radiation Monitoring Experimeng
MS: Teny J. Hart Asvonautics and Space Te 2. IMAX - Canadian Commercial Compasy color
MS: James D. VanHofen |2 SMM (Sokar Maimum Mission} Spacecrsl - fim camara using 70men x 280mm film
MS: George D. Neleon Rendezvous/fietrieve/RepairDeploy 3. SSIP (Shuttle Student involvemant
Mission Duration: 167 hrs 40 mina 7 secs Comparison of honsycomb structure of bess in low g
Attached PLB Payloads: and bees in 1g
1. SMRM (Solar Maximurn Repair Mission) - Fight
Support System Spacial Payload Mission Kits:
2. Cinema 380 - High Quality Motion Picture Camera 1. MMU (Manned Mansuvering Units) - 2
3. CBSA {Cargo Bay Stownga Assombly) - Bay 2, 2. EMU (Exravehicuiar Mobilly Unis) - 3
starbonrd side 3. RMS (Remote Manipulstor System) SN 302
GAS (Getaway Special): Nons
STS41D Aug0, 10684 Sep5, 1984 Cdr Henry W, Hartsfeld nomu-
Discovery  KSC EAFB Pt Michael L Costs SBSIPM-D(SM.WW 1. CFES Ill (Continuous Flow System)
MS: Richard M. Mullane Assist Module) 2, IMAX Camera - IMAX System Corporation (Canadian
MS: Steven A. Hawley 2. Syncom IV-2 (Leased to DOD for UHF and SHF Company) 70mm x 280mm film
MS:  Judith A. Resnik communications, also called t easal} 3. RME (Radiation Monitoring Experiment) USAF Space
PS:  Charles D. Walker

Clouds - USAF Mikon F 3/T with 105mm lens

SSIP - (Shuttie Student Involvement Program) - Grow
single crystal of Indium, Shawn Murphy, Hiram, OH;
Rockwel In, Sporsor

Misslon Kits:

Special Payload
RMS (Remote Manipulator Syster) S/N 301

MADS (Modular Auiliary Data System)
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Dete Crow Payloads and Experiments
STS41G  Oct5, 1984  Oct13,1984 Cdr: Robert L. Crippen Deployable Paylosds: ms(e.m-ys
Chablenger KSC PR Jon A McBride 1. ERBS (Earth Radiation Budget Satelie) GOOT: nmsmmmm
MS: Kattwyn D. Sulivan Solidification of lead-antimony, and aluminum-copper
MS: Saly K. Ride wmmm student eeriment
MS: David D. Lestsma . OSTA-3 (Office of Space and Terrestrial Applications) 2. GOX2: ASAHI National Broadcasting Japan -
PS:  Marc D, Gameay a. SIR-B (Shutthe Imaging Radar) Surface tension and viscosilty; and materials experiment
PS:  PaulD. Scully-Power b. FILE (Feature identification and Location Experiment) 13, G308: Air Force and U.S. Naval Researdh Lab - Low
Mission Duration: 197 hws 23 mins 33 secs c. MAPS (Measurement of Air Pollution from Satelite) Energy Heavy lons Search in the lnner
2, LFC (Large Format Camera) 4. (3489: Goddard Space Fight Centsr - Cosmic Ray
3. ORS (Orbital Refusing System UputExpomml(C X)
5. Marshall-McShane - Vapor Deposition of Metals
Crew Compariment Payloads: Nde—Mahls
1. APE {Auroral Photography L 8. GO74: McDonnell Douglas Company - Study Proposed
2, CANEX (Canadian Experiments) Propeliant Acquisiion System
a VISET 7. GO13: Kayser Threds, Wast Germany - Verify
b. ACOMEX Transport Mechanism in Halogen Lamps Pedformance
c. OGLOW (Orbital Glow and Atmaspheric Emissions) in BExtended Microg
d. SPEAM (Sun Photometer Earth Atmosphere 8 G518 UhhSu-Ummty Study Solar Flux
Measurament) Separation, Capillary Waves on Water Surtace, and
:MXCamn Foss &9 Flow i Liwst
3
4. RME (Radiation Monitoring Expariment) Spacial Payload Mission Kits:
5. TLD (Thermoluminescent Dosimeder) 1. RMS (Remols Manipulator System) SN 302

2. Galey

3. MMU (Manned Maneuvering Units) - 2
4, EMU (Extravehicular Mobiity Units) - 3
5. PSA [Provisions Stowage Assembly)

i




Summary of Shuttle Payloads and Experiments

Flight

Mission Ouration: 167 hra 55 mins 23 secs

< None

Launch Dste  Landing Date Crew Payloads and Experiments
STSS1A Novmm Nov 16,1084 Cdr: FrederickH_Hauck | Deployabie Payloads: GAS (Getaway Special: None
Discovery Ks¢ PE David M. Walker 1. Telesat-H (ANIK)-D2PAM-D - Canadian 24 chamel Special Payload Mission Kits:
MS: Jossph P, Alen mmmuw 1. RMS {Remote Manipulator System) S/N 301
MS: Anna [ Fisher 2. Syncom {V-1 - Synchronous Communications 2. MMU (Manned Maneuvering Uné
MS: Dale A. Gardner Satelits, also called Leasst, loased to U.S. Navy 3. EMU (Extravahicular Moblity Units) (3)
Mission Duration: 191 hra 44 mina 56 secs Retriaved Payloads: 4. PSA (Provisions Stowage Assembly)
1. Palapa-82 - Deployed during mission STS 41-8, faied S. Satelite Retrioval
10 achieve proper transfer orbit due ta PAM-D fallure a. Modified Spacetab Pallet 2)
2. Westar-V1 - Deployed during mission 41-8, faded & b. MFR (Manipulator Foot Restraing (2)
ndmopmpunmorbddu‘oPAM-DWn . Stinger [vi]
Attached PLB Paylosds: None d. Satelite Adapter Trunnion (2)
Crew Compartment Payloads: @, Berthing A Frame
;. RDMOS(MMI'A s? ’rmmerw Solutions) 3M Corp
; i :
| Jan24,1985  Jan27,1985 Cdr: Thomas K Mattingly D‘pbylhh?lyluds: Cméomﬂmmhgoo
[Discovery  KSC KSC PR Loren J. Shriver Data nat available, DOD Classified Mission Classified Mission
MS: Elson S. Onizula Attached PLB Payloads: Spacial P Mission Kits:
MS; James F. Buchi Data not available, DOD Classified Mission 1. RMS mmlhmpthtorSym)SINwt
PS: Gary E Payton GAS (Getaway Special): 2. Other data not avaiable, DOD Classified Mission
| sson Durtn; 7319 33 i 23 ecs Data not avalble, DOD Clasaified Mission
1D Apr12,1985 Apr 19,1985 Cdr. Karol ). Bobko Deployable Payloads: 2 GATI- smmsmormcm«mml
Discovery  KSC KSC Px.  Donald E. Wikams 1. Syncom V-3 - Synchvonous Communications Branch. Capiitary Pump Loop (CPU)
MS: M. Rhea Seddon Sdaﬂo bult by Hughes, third in a series of 4, leased
MS: S David Griggs the Navy. Crew Compariment Payloads:
MS! Jeftrey A Hoftman me-mm«mmmmw-. 1. CFES Il {Continuous Flow Eectrophoresis System)
PS:  Chares D. Walker 2 Tdaul(Aka-!)lPAM-D Canadian 2 AFEMWFWEMMW)
PS: E J.Garn communications ssielile. Placed in  year storage 3, PPE (Phase

i Expaciment)
4, SSIP (Shuttle Student involvement Program} (2}
. Corn Statolith
Brain Cel
IS(Rum.M MmpumvSyM)SlN:m
{Provision Stowage
1l (Modular Data

g;iiv
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Summary of Shuttle Payloads and Experiments

Ik 1

|rlgn Launch Det  Landing Date
STSH1B  Apr29,1965 May8, 1085
Chellenger  KSC DFRF

[Mission Durtion: 188 hrs B mine 46 secs

Crow Paylceds and Experiments

Cdr. R.F. Overmysr GAS (Getaway Specief):

P F.D. Gregory Rofer 10 GAS Section 1. GO10 - NUSAT, Northem Utah Salelite. Weber State
MS: DonlL Lind Callege, Litah, Utah State University, and New Mexico
MS: Norman E. Thegard | Attached PLB Paylonds: Spacelsb 3 State Universlty. First sucoseshd paylosd ejection from
MS: WiliamE. Thomion | 1. Materials Procassing in Space 8 GAS canister.

PS:  Lodewij Vandenbery 2. Solution Growth of Crystals in Zero Gravity 2. G303 - GLOMR, Global Low Orbling Message Reley
PS: TaylrWang b. Mercuric lodide Crystal Growth, Vapor Crystal Salelle. Defense Systems, Inc., McLean, VA. Faded

Girowth {VCGS) 10 sjuct from GAS canister.

System
c.  Marcury lodide Crystal Growth (MICG)
2. Tachnology
a. Oynamics of Rotating and Oscillting Fres Drops
{DROF)

3. Environmental Obssrvations
. Geophysical Fiuid Flow Cel Exp
b A Trace Molocule
(ATMOS)
¢, Very Wide Fiekd Galactic Camens (VWWFGC)
d. Aurora Observation
4. Aso Physics
a  Studies of the ionization States of Solar and

(GFF)

Crow Compartment Paylosds:
1. UMS: Liine MonBoring Sysiem
Spacial Payload Mission Kits:
1. Adock

2. Long Transter Tunnel

3

4. MPESS - Mission Peculinr Equipment Suppart
Structure, carried ATMOS and ION.
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Summary of Shuttle Payloads and Experiments

FigM  LosachDele Landing Dule Crow Payloeds and Experiments
STSS10 17,1085 Jundd, 1985 Cor: Oariel Drandensiein | Deployable Payloads: GAS (Getaway
XSG EOW Pt JonO.Creighon | 1. Telstar-SVPAM-D: Hughes 578 Communications 1. G007 - Alsbarme Space and Rockel CenterMarshell
MS: John M, Fabian Satelite with McDac Payload Assist Module Amateur Radio
MS: Swven L Nagel Booster, Owned by ATAT Co. 2. Sokdification of Metals
MS: ShennonW.lucd | 2. ARABSAT-APAMD: Asrospatisle Communication b. Crystal Growth
PS; Patrick Baukry Satolive with McDac Payload Assist Module Booster, ¢. Radish Seed Root Shudy
PS: Prince Sukan Saiman |  Owned by Saudi Ambian Communications d. Radio Transmission
4 ASad Organization 3025 - ERNO - Dynarmic Behavior of Liquid
Mission Duration: 180 hrs 38 mins 52 secs 3. MORELOS-WPAM-D: Hughes 376 C. f n lowg

:
a
{
5
E

¢. SEC: Scientific Experiment Carrier
The SEC was released and ratrieved using REM and
RMS (Remote Manipulaor Systern)

Amtached PLB Payloads: Nooe

g
%
J
i

g
g
s
5
i
i




Summary of Shuttle Payloads and Experiments

Fiight  LaunchDate Landing Date Crew FPayloads and Experiments
STSHIF  Jui20, 1985 Aug6,1985  Cdr: Charles Fulleron Dapioyable Payloads: GAS {Getaway Special): None
Chalenger  KSC EDW P Roy D. Bridges 1. Ejectable Plasma Diagnostic Package, Exp No 3,
MS: F. Story Musgrave second flight of PDP (STS-3 first fight). First flight Crew Compartment Payloads:
MS: Anthonly W. England a8 froe fiyer to sample plasma away from Shuttle 1. Life Sciences
MS: Kar G. Henize a. Vitamin D N and Bone D
PS: Loren W. Adion Attached PLB Payieds: Spacelab 2 (Exp 1)
PS: John-David Batos | 1. Plasma Physics b. The Interaction of Oxygen and Gravity Induced
Mission Duration: 190 hrs 45 ming 26 secs 2. Deployable/Retrievabie Plasma Diagnostic Lignification (Exp 2)
Package (PDP) (Exp 3) t. Shuttle Amateur Radio Expavicnent (SAREX)
b. Plasma Depletion Experimants i i i

for
and Radio astronomical Studies (Exp 4)
2. Astrophysical Research . Protein Crystal Growth
. Small Helum Cooled Infrared Talescope (IRT)

Exp S}
b. Hard X-ay Imaging of Cluster of Galaxies and 1. RMS (Remots Manipulaior System) SN 302
Other Extended X-ary Sources (XRT) (Exp 7) 2. Galey

System (SOUP) (Exp 8)
. Helium

Technology
8. Proparties of Superfuid Hellum Zao-g (SFHe)
B 13)
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payloads and Experiments
STSS11  Aug27, 1985 Sepd, 1985 Car. Joe H. Engle Deployabie Payloads: "Attached PLB Payloads: None
Discovery KSC EDW PR Richard 0. Covey 1. ASC-1/PAM-D: American Satelite Company, first
MS: James van Hohen of two satelites buik by RCA and owned by a GAS (Getawary Speclal): None
MS:  John M. Lounge partnership between Fairchild Industries and
MS: Willam F. Fisher Continental Telecon inc. PAM-D Payload Assist Crew Compartment Payloads:
Mission Ducation: 170 hrs 17 mins 42 secs Module bui by McDonnel Douglas. *D° indicates 1. PVTOS - Physical Vapor Transport Organic Sold
usad fof lightweight satelites, less than 2,250 ba. Experiment, 3M Corporation,
2, AUSSAT-1/PAM-D: Austraian Communications
Satolita, owned by Aussat Proprietary Lid., bulkt by Special Payloed Mission Kits:
Hughes Communicatians Intsrnational, Model HS378, 1. RMS (Remote Manipulator Sysiem) SN 301
3. SYNCOM v-4: Synctronous cath 2. Galey
SateMe. Last in a series of four satelites built by 3, Leasat-3 Savage Equipment. Leasat-3 was
Hughes Communication Services and leased 1o the successhully retrieved, repaired, and redeployed.
Navy. Refermad to as LEASAT when dapioyed.
Failed o function after reaching comect
geosynchionous orbit.
STS-51) Oct3,1985 Oct7,1985 Cdr Karol Bobko Daployable Payloads: Crew Compartment Payloads:
Attantis KSC EDW PR:  Ronald J. Grabe Data nol avaitable, DOD Classified Mission Deta not avalable, DOD Classified
MS: Fobert C. Stewarl
MS: Devid C. Hilmers. Attached PLB Payloads: Special Payload Mission Kits:
PS: Wiliam A Pailes Data not avaitable, DOD Classified Mission Deta not avallable, DOD Classified Mission
Mission Duration: 97 hrs 44 mina 38 secs
GAS (Getaway Special):




Summary of Shuttle Payloads and Experiments

Fiight Launch Date  Landing Date Crew Payloads and Expariments
STS-81A 0u30|905 Nov6, 1985 Cdr: Henry Hansfiekd Deployabie Payloads: 4, BW-GWM Experiments relating to Life
Challenger EDW P Steven Nagel 1. GLOMA - Global Low Orhiting Measage Sciences, Expariments incude:
MS: Bonnie Dunbar Satelite. Built by Defense Systems, Inc, for LW(‘)
MS: James Buchi DARPA. First launch attempt was on STS 518
MS: Guion Bhsord which failed. Deployed from GAS canister, Bohml@)
PS: Emst Messerschmid | Attached PLB Payloads: Spacelab D-1 5. VSVO!buhlSﬂI Experiments in Life Science
PS: Reinhard Furrer First completed Spacetab mission under Genman regarnding visio-vestibular coordination system and
PS: Wubbo Ockels . Joint control by BMFT sansory perception process. Expariment faciities include:
Mission Duration: 168 hrs 44 mins 51 secs. MMdRmﬂhlrﬂTM“ a. Mechanically accelenated sied
DPWR {Deutsche b.
Fur Luft-und Raumtalt). 6. BR-Biorack: Multipurpose faciity for biological reseesch
1 Mwmuwmmmmw inoel i , coll
gy. crystal growth, gf radiobiology. Faciities include:
Muid physics. Experiment taciities include: 2. 2 ncubators
B. Mirror Heating Facility b. Cooler treeze
b. ksathermal Heating Facilty ¢ Glove box
c. Gradient Heating Facilly 7. NX-NAVEX: Navigation Experiment; iocated in payload
o, High Temperuturs Thennostat bay altached to USS (Unique Support Structure)




Summary of Shuttle Payloads and Experiments

|Fm Launch Date  Landing Date
STSGIB  Nov26, 1985 [Diecs, 1988

Atlats  KSC

Mission Duration: 165 hrs 4 mina 49 secs

Assambly
Extravehicular Activty): A study of EVA dynamics
and human factors in construction of struchures in
space. An inverted tetrahedron consisting of six
12-fost beams was construciad by EV-1 and EV-2.

2. ACCESS {Assembly Concapt for Construction of
Erectable Space Structures): A validation of ground
based timelines based on simulations. A 45-iset
truss was assembled/disassembled by the two EV
crow members.

3. ICBC {IMAX Cargo Biay Camara): A joint effort
betwesn! the Canadian IMAX Corp and NASA,
consists of a 70mm film camera in pressurized
container used o document EASE/ACCESS
xperiments.

Crew Payloads and Experiments
Cdv: Browster H. Shew WW'« GAS (Getaway Special):
EAFB Pr: Bryan D. O'Connor . MORELOS-B/PAM-D: Hughes 378 Comm Seielite 1. G479 - Telesst-Canada
MS: Mary L. Cleave with McDAC Payload Assist Module booster, 4. Primary suriace mimor production
MS: Sherwood C. Spring Owned by Mexican Cammurnscations and b. Metallic crystal production
MS: Jerry L Ross Ts Agency. Crew Payloads:
PS:  Paxdoffo Neri Vela 2. AUSSAT-2PAM-D: Hughes 376 Comm Satelia 1. CFES (Continuous Fiow Elecirophoresis
PS:  Charles Walker with McDAC Payload Assist Module booster. Owned by McDonnell Dougias, separales
Owned by Aussat Propristary Lid samples using slectrophorstic process. Third fiigit of
3. SYNCOM KU-2PAM-D: RCA buitiowned 16 this
channal Ku-band communication satelite. First of 2. DMOS (Diftusive Modng of Solutions);
four satelites. McDAC Assist Module D2 Sponsored by 3M Corporation, used 10 study argankc
s an uprated version of the PAM-D used for heavier growtiviinetics, test molecular orbital model,
paylonds. and produce new materials for electro-optical
mmw !
. EASE (Expeciment of Structures in 3, MPSE (Morelos Payload

inside bean plants, inoculation of group backeria
viruses, garmination of three seed types, and medical
experiments testing intemal equiibrium and vokime
mdmmmwmﬁuhm

4. OEX {Orbiter Experi An onboard |
digial autopilot software package designed to provide
pracise stationkeeping capabiities between space
vehicles.

Special Paylosd Miasion Kits:

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

2. RMS (Remate Manipuiator System) S/N 301

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

[ T T R R ]

Fight Launch Dats  Landing Date Crow Payloads and Experiments
STS61C  Jan 12,1988 Jan 18,1986 Cdr: Robert L. Gibson Deployable Payloads: 6. G494; PHOTONS ic Oxygen
Columbia  KSG KSC Pt C.F.Bolden, Jr. 1, sm:ouxuwmw RCA bullfowned 16 channel Nightglow Study). Canada Centre for Space Science,
MS: F.R band communications satelite. Second of four National Research Councll of
MS: George D. McDAB Assist Module D2 is an uprated version of | 7. Not EMP {Envi [ g Package) |
MS: Steven A. Hawley the PAM-O which is used for heavier peyloads. measures the environment for GSFC.
PS: Robert J. Cenker AbcMPLBPuyiudl 8. G481: Unprimed, Prepared linen and painted canvas
: C. Willam Nelson 1. MSL-2 ls Science L mmmm Vertical Horizons.
Mission Duralion: 146 hrs 3 mins 51 secs MSmerMPEMPuﬂquMm 9. GOG2: 4 part experiment from PA State Linkversity/GE.
mlm-h. 10. G449: JULEE (Joint Lrikzation of Laser
a. SAAL (T-Axis Acoustic Levitato) Ewmupmwtmm&uays
b. ADSF (Automatad Directional Solidéfication Furmace) Hospaal, Miwaukos, W1
c. SEECM (Shuttie Environmental Effects of Coated Marrorj{ 11, G332: 2 part from Booker T,
2. Hichhiker G-1: A Goddard Space Fight Center (GSFC) Stncr School and High Schoolfor Enginesring,
memm\gmm
8. PACS (Particle Analysis for Shuttie) 12. 5310 UsAF experiment.
b. CPL (Capilary Pump toop) Note: Above 12 hsted canisters mounted on GAS
c. SEECM (Shuttle Ervironmental Efects of Coated Mirror)

(
3. IR-IE (nfrared- ofan RCA
RSt
GAS (Goh\ny
. , reforred to as UCB

h mB!Moy)mimlequ

13. &m Ewm'rﬂmGSFCamUSDmdAgrmn
CmCmnptnmmPu
I%E(mlmwwmn

2 pirreen (Oomu Halley Activa Mondoring Program)

3. Gee2: uvxmumwuwpssmmw
System, Tape Recorder, and Battery.
GSFCOW

4. G0O7: Alabama Space and Rocket Cantar/Marshall
Amatewr cub. Contains 3 student axperiments and 1 radio

5. GME: HPLC (High Performance Liquid Chromatography)
analytical columes. ANl Tech Assoc. Inc.

¢ SE82-19, Measurement of Audn Lavels and Starch
Grains in Plant Roots.
wwmm
1. GAS Bndge Carrier
2, Galey




Summary of Shuttle Payloads and Experiments

b.  Halley's Comet Experiment, measura Haley's
Comet composition/activity
Attached PLB Payloads: None
GAS (Getaway Special): Nome

Cvu(:unplmnmnymdn.
FWDymmExpormm(FDE) rwmmm

a F\\ldpomonand\hge
b, Fhuid motion due o spin
. Fluid solf-inertia
4. Fuid motion due fo payload
o, Energy dissipation due to fluid motion
{. Fhuid transter
2 Comet Halley Active Monioring Program (CHAMP),
second fight.

Flight Launch Date  Landing Date Crew Payloads and Experiments
STSS1L  Jan 28,1986  Jan 28, 1996 Odr Francis R. Scobee Daployable Payloads: 3. Phasa Partitioning Expenment (PPE) dissolves two
Challenger  KSC Michael J. Smith 1. TDRS-B/IUS: Tracking and Data Relay Satalite/ polymer solutions in wates to observe their separation
M& Judith A. Resni Inartial Upper Stage. 4, Tead'»rnSpaoe Suexpom\mlsndndng
MS: Elson S, Onizuka 2. SPARTAN-203Mailey: Shuttle pointed g Newton's laws,
MS: Ronald E. McNeir RmTooHuAmmwnﬂby‘sCaw , and simple
PS:  Gregory Jarvis i ploy using S SSIP(SmIeSMemImdnmegam)pedage&
PS: S, Chricta McAuiite AMS: a. SE824: "The effects of weightiessness on grain
{Teachen) a. SPARTAN sxperiment package: formation and strength in metals’ - L. Bruce,
Mizsion Duration: NA 1) 2 UV Spectromelers from Univ of Colorado St. Louis, MO - Sponsor. McDonnell Douglas
2) 2 Nakon F-3 Cameras b. SEB2-5: “Utikzing a semi-permeable membrane to
3) Optic Bench direct crystal growth in zero gravity” - S. Cavou,

Martboro, NY - Sponsor: Union College

€. “Chicken Embryo Development in Space' -
J. Vellinger, Lafayette, IN - Sponsor. Kentucky
Fried Chickan Corporation

Special Payload Mission Kits:

1. RMS (Remols Manipulator System)
2. Galley

3. MADS




Summary of Shuttle Payloads and Experiments

Mission Duration: 105 tws 5 mins 37 secs

Fiight Launch Osts  Landing Dete Crew Paylosds and Experiments
STS26 Sep29,1968 O3, 1988  Cdr: Frederick H. Hauck D.pby-bn 8. PPE - Phase Partiioning Experiment, MSFC, second
Discovery  KSC EAFB P Richard O. Covey . TORS-GUS: Tmumqmdnmfhhysmhl mwummmh
MS: John M. Lounge Inertial Upper Stage.
MS: David C, Hilmers Attached PLB Payloads: 7 AHC Aggregation of Red Blood Cells, MSFC and
MS: George D. Nelson 1. OASIS-1: Orbiter Experiment Autonomous Australia, i of
| ssion Duation: 67 s 0 s 11 seca pporting ! and human red blood cell in zar0 g.
records piryload bay environmental data, B. MLE - Mesoscale Lightning Experiment, MSFC, first
Crew Compartment Paylosds: fight, photograph stmaspheric lightning activity irom
1. PVTOS- Pw:a!VawTumpondvaIc orbit.
Solids, 3 Corporation. Second B, ELRAD - Eath Limb Radiance Experiment, JSC, first
2. ADSF - Automated Divectional Solidification Fumace, fight, photograph eerth limb radiance pre-sunrise/
MSFC, third ight, teet material solidification in poet-eunset.
2000 Q. 0. Student Expariment SEE2-4 - “Effects of weightiessness
3. IRCFE - infrared Communication Flight Experiment, on Tl grain formation and strength. L. Bruce,
JSC, first fight. Test infrared transmitting crew St Louis, MO, Sponsor: McDonnell Dougles
headsets. 11. Student Experiment SE825 - "Utilizing a sami-permeable
4, PCG - Prosein Crystal Growth, MSFC, flown four membrane 1o direct crystal growth in zero granily.”
previous fights in less comphcated configurations K 5. Cavou, Martboro, NY, Sponsor: Union College
wxamine growth of prodein crysials in 2er0 g. GAS (Getaway Special): None
5. IEF - isoelectric Focusing, MSFC, second flight, test Special Payload Mission Kits:
isoelectric tranzpor through a permeable membrane in 1. Galley
2000 Q. 2. MADS
STS-27  Dec2,1968 Dec6, 1988 Cdr: Robert L Gibson Duployable Payloads: Crow Compartment 3
Atlants KSC EAFB Px:  Guy $. Gardner Data not avalable, DOD Classified Mission. Duia not avaliable, DOD Cinasified Mission.
MS:  Richard M. Mullane Attached Speciat Payload Mission Kis:
MS: Jerry L. Ross Outa not available, DOD Classified Mission. Deta not avaliable, DOD Ciasslfied Mission.
MS: Wikiam M. Shepherd GAS (Getaway Special: Nons
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Summary of Shuttle Payloads and Experiments

Flight Launch Deie  Landing Dete Crow Payloads and Experiments
STS-20  Mw13.19%0 Mar17,1988 Cdr: Micheel L Coats Deployable Payloads: GAS (Getaway Special): None
Discovery  KSC EAFB PL  John E Blaha 1. TORS-D/US: Tracking and Data Relay Satelite/ Crew Compartment Payloads:
MS: James P Bagian tnertial Upper Stage. One of four identical 1. Protein Crystal Growth (PCG-111-1)
MS: James F. Buchl communications satelites providing support for STS 2. Chvomosoma and Ptant Calf Division in Space
MS: Robent C, Springer and other cusiomers. (CHROMEX)
Minsion Duralion: 119 hre 38 mine 52 seca Attached PLB Payloads: 3. IMAX Camera
1. SHARE (Space Station Heal Pips Advanced 4. Air Force Maul Optical Site Calibration Test (AMOS)
Radiator Element) S, Chicken Embiyo
2. OASIS-1 (Orbiter Experiments Autonomous 6. of Weightiessnass of Bones (SSIP 8208)
Instrumentation 1 Mission Kits:
4, B A ble 8: :
| Atiantis Ksc EAFB PR Ronald J. Grabe 1. MagellaniUS - Unmannad three-ads attude- Crew Compartment Payloeds:
MS: Norman E. Thagard oration sp ¥ 1. Fluids Experiment
MS: Mary L. Cloave required t0 achieve orbR of Venus and map it 2 Lightning {
MS: Mark C. Lee surtaca. 3. Ak Force Maui Optical Site Calibration Test (AMOS)
Mission Duralion: 90 s 58 mine 28 secs Atached PL8 Paylosds: None Mission Kits: None
lm ﬁi!m Ag 13,1080 Cor. Brewster H. Shaw De bis Payloads: partment Paylosds:
Columbla  KSC EAFB PR Richard N. Richasds Data not available, DOD Ciassified Mission. Data not avaikable, DOD Classified Mission.
MS: David C. Lestema Attached PLB Pryloads: Special Payloed Mission Kits:
MS: James C. Adamson Data not avaitable, DOD Classified Miasian. Data not avallable, DOD Classified Mission.
MS: Mark N. Brown GAS (Getawny Special):
Mission Duration: 121 hws O ming 8 secs Data not available DOD Classified Mission.
"m:u—_ﬁ"w' 989 Oct23,1080 Cor. Uonall & Wiliams | Deployable Paylosds: Crew Compartment Payloads:
Alantia KSC EAFB P Michael McCubey 1. Galileo/lUS - Unmanned spin-stabilized 1.
MS: Eden S, Baker spacecralt comprising a Jupiter orbiter and a Jupiter 2. Growth Hormone Concentration & Distribution in Plants
MS:  Frankiin A Chang-Diaz] entry probe mated to the IUS. 3, Sensor Technology Experiment
MS: Shannon W, Lucid Attached PLB Paylosds: 4, IMAX Camera
Miasion Dursiiorz. 119 hes 38 mina 20 secs 1. Shuttie Solar Backacatter Uixaviolet {SSBUV) 5. Mesoscale Lightning Experiment
QAS (¢ Spechal): 6. Air Force Maul Optical Site Calibration Test (AMOS)
1. Zero Gravity Geowth of o Crystals Special Paylosd Mizsion Kis: None
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Summary of Shuttle Payloads and Experiments

Figh  Launch Dats Landing Date Crew Payloads and Experiments
STS33 Nov 22,1989 Nov27,1989 Cdr: Frederick D. Gragory anbylthtybtdt Crew Compartment :
Discovery  KSC EAFB Pt John E. Blaha Data not avalable, DOD Classified Mission, Data not available, Classified Mission,
MS: Mankey L Carter Attached PLB Payloads: Paylosd Kits:
MS: Frankiin Musgrave Data not available, DOD Clessifled Mission. Data not available, DOD Classifted Mission.
MS: Kathryn C. Thomion | GAS (Getaway Special):
6 mins 46 secs Data not avaiiable, DOD Clzxalied Mission,
STS-GZ Jan91990 Jan 20,1990  Cdr: Daniel C. B pioyable Payloads: 4. Fads Experiment Apparatus
Columbla  KSC EAFB PR James D. Wetherbee | 1. Syncom IV-5, a geostationary communications 5. IMAX Camera
MS: Bonnée J. Dunbar mmkmwnuL-aa:huld(oUSMy 6. Latitude/Longtude Locator (L3)
MS: Marsha S. vies Attached PLB Paylosds: Nons 7. Lightning Experiment (MLE)
MS: G. David Low Retumned Cargo: 8. Protein Crysta Growth (PCG)
Mission Duration: 261 hws 0 mins 37 secs 1. LDEF, a non-powered space vohicle GAS (Getaway Special): None
experimonts - DopbyadeTS-AlC Special Payload Mission Kits:
CuwCompamm 1. Ramote Manipuiator System (RMS)
1. wq 2.
2 MFWMIUI % ‘osl (AMOS) 3 %
STS36  Feb28,1090 Apri4,1980 Cdr: John D, Cresghton D.pby!bllPlybldl Crew Compartment Payloads:
Atiartis KSC DFRF PE:  John H. Casper Data not avaikable, DOD Classified Mission. not available, Classified Mission,
MS: David C. Hilmers Attached PLB Payloads: Special Payload Mission Kits:
MS: Richard M. Mullane Data not available, DOD Classified Mission, Data not available, DOD Ciassifiad Mission.
MS: Pierre J. Thuot GAS(GthmySplcU):
igsi oM il Data nol ava RO LA
531 A 24,1900  Apr29, 1890 Car: Loren J. Shiver Daployable Payloads: 2. IMAX Camena
Discovery  KSG EAFB Pi: Chares F. Bokden | 1. Hubble Space Telescops (HST), a large aperture 3 stigation inlo F g (IPMP)
MS:  Bruce McCandless optical telescope, 4. Protein Crysial Growth (PCG)
MS: Steven A. Hawley Atached PLB Payioads: S. Radiation Mondtoring L (RME)
MS: Kathryn D. Sulivan 1. llMXCargo%le(lC&) 5. i chwanManw
Mission Duration: 121 hrs 16 mins 6 secs 2. Ascont Particle or (APM) (Student Experiment 6)
GAS ( Speclal): None Special Payload Mission
cmcompummmhyhau 1. Remate Manipulalor Sysiem (RMS}
. Ais Force Maui Optical Site Calibwation Teat (AMOS) g Caloy AT
. ‘Dois.




Summary of Shuttle Payloads and Experiments

Fight  LsunchDate Landing Date

Crew

STS41  Oct6,1990  Oct 10, 1990
Discovery  KSC OFRF

Mizsion Duration: 9@ hvs 10 mins 3 secs

15,1990  Nov 20, 1990
Atlantis KSC KsC

Cdr:

Richard N. Richarda
Robert D.

Miasion Duration: 215 hwa 5 mins 7 secs

Data not avarable
Deployabie ryloads:
Attached PLB Payloads:
1. Astro-1 - Thres uliravioket aftached fo an

b. WI%TW

c. Hog_lm Telescope
2 Broad Band X-ray Telescope. Aftached to

1. mermw:' {SAREXQ

H§T§47 5 1991 77, 1961 cd §mnRNagd Dopbylbh : GAS (Getaway Spechal): None
 Atlantis K“KSC MEAFB 3 Kenneth D. Cameron GammRayOhs:rvatoq(GRO)muw &owpummP:)yhlds:
MS. Linda M. Godwin obsuvmydﬁw image objects 1. Protein Gnmhg?G U]
ﬂg Jorry L Ross "Q' ﬁyﬂ'"“ g ;;::n ing E (RME)-M
Mission Duation: 143 s 22 mins 45 508 1. meqummvmmmwew ;‘mmﬂp
for Ammwmm ) 6. Associates Maleriala
2 - e : s " Apparstus (BIMDA)
mmmmnh&ﬂummm 1. Remote Manipulator System (RMS) SN 301
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Summary of Shuttle Payloads and Experiments

[Faght LaunchDate  Landing Date Crow Payloads and Experiments
Hsrsao Apr28,1991 May6, 1981 Cdr MichaelL Coats Deployable Payloads: 3. Multi-Purpose Exparment Container (MPEC) - An
Discovery KSC EAFB PR:  Blaine L Hammond, Jr] 1. Shuttie Payload Autonomous Satelite (SPASHV additional USAF experimant mounted on STP-1,
MS: Guion S. Biuford Infrared Background Sigrature Survey (IBSS) - GAS (Getawary Special): None
MS: Gregory J. Harbaugh SPAS-IVIBSS was designed 1 observe rocket Crew Compartment Payloads:
MS: Richad J. Hisb phume firings al infrared wavelongths. 1. Cloud Logic to Optimize Use of Defenee Systems
MS: Donald R. McMonagle | Attached PLE Payloads: (CLOUDS)-1A
MS: Charles L. Vaach 1. Air Forca Program (AFP)-675 - The objective of 2. Mmmsqwmam
Mission Duration: 190 hrs 23 mins 17 secs AFP475 was 1o observe near-Earth space and Spoehlhyb.dwnbn
celastial objecis at infrared & ultraviolet wavelengths. n.m.mmmus,mm(ms)smm
2. Space Test Payload (STP)-1 - Five USAF
mam«n-u@m—um
Jun$, 1891 Jun 14,1991  Cdr: Bryan O. O'Connor Deployable Payloads: None 2. Experimect in Crystal Giowth
Combla  KSC DFRF PR Sidoey M. Gutiemaz | Attached PLB Payloads: Spacelab Life Sciences (SLSH | 3. Orbial Ball Bearing
MS: James P. Bagian a. Spacelab Long Module 4 Commercial Processing
MS: Tamara E. Jernigan b. Tunnel 5. Foamed Uttralight Metals
MS: M. Rhea Seddon . Tunnel Extersion 6, Chemical Pracipitate Formation
PS: DrewF. Gaffney d. Tunnel Adapter 7. Micrt Experiments
PS: Milie Hughes-Fulford Experiments 8. mewmmuoms;}n
Mission Duration: 218 hrs 15 mins 14 necs &. 6 Body Systems g S Crystal Growth Experh
b. 6 Cards 10. Active Sokdering Experimonts
c. 3Blood System 11, Orbller Stability
d. 6 Musculeakeletal 12. Effects of cosmic Ray Radiation on Floppy Disks and
9. 3 Neurovestibular Plant Seeds Exposure 1o Microgravity
f. 1 immune System Crew Compartment Payloads:
g 1 RenalEndocrine System 1. Physi Monitoring Sysiem (PMS)
Gas Bridge Assembly (GBA)- 12 GAS experiments 2. Urine Monitoring System (UMS)
mountsd on & truss structurs i the PLB. Animal Enclosure Modules (AEM)
QAS (Getawny Spechl): 4. Middeck Experiment (MODE)
12 Experiments on GBA Special Payload Mission Kits:
1. Solid State Microaccelerometer Experiment 1. Airiock Transber Tunnel

g
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Summary of Shuttle Payloads and Experiments

2. Miltary Man in Space (W88-1)

Fiight  Launch Dele  Landing Date Crow Payloads and Experiments
STS4d A2, 1981 Aug 11, 1991 Gdr John £ Bisha Deployable Payiosds: GAS :
Atlantis KsC KsC Michael A. Baker 1. TORS-EAUS: Tracking and Data Relay Saielide/ 1. Tank Pressure Contral Experiment (TPCE)
us James C. Adamson Inertial Upper Stage. One of four identical Crow ]
MS: G. David Low communications satellilea providing support for STS 1. Air Forcs Maui Optical Ste (AMOS)
MS:  Shannon E. Lucid and other customers. 2. Awroral Photograpity Experiment (APE}
Mission Ducation: 213 hrs 22 ming 27 secs Attached PLB Payloads: 3. Vi i
1. Space Station Heatpipe Advanced Radiator Element Materials Dispersion (BIMDA}
(SHARE-I) 4 igations into Polymer P ing (IPMP)
2. Stutle Solar Backscatier Ukraviolet (SSBUV) 5. Protein Crystal Growth (PCG)
3. Optical Communications Through the Window 8. ion Measurement System (SAMS)
(OCTW) 7. Solid Surtace Combustion System (SSCS)
Expariments 8. Ulraviolet Plume Instrument
1._Gas Bri | Mission Kits: Nona
TZ, 1991 18, 1951 Cdr. John Cmgrm 3 faton i
KSC EAFB Pt S. Heightler | 1. Upper Atmosphere Research Satelits (UARS) igy into Polymer P ]
MS: M . Brown Attached PLB Paylosds: S, Protsin Crystad Growth (PCG)
MS: James F. Buchl Expatiments 6, Middeck 0-Gravity Dynamics Experiment (MODE}
MS: Charles D, Gemar 1. Gas Bridge Assembly (GBA) 7. Shultie Activation Mondor (SAM)
Mission Duration: 128 hra 27 mins 51 aecs Crew Compartment Payloads: 8. Physiological and A ical Rodent Exp {PARE)
1. Ascent Particle Monkor (APM) GAS (Getaway Special)
2.7:Cosmic Radiation Efects and Activation Manitor Special Payload Mission Kits: None
[5T544 — WNov'ia, TBT Deci, 1691 Cdr. Fraderick b. Gregory 5 3. Aw Force Mas Optical
Alantis KSC EAFB PRt Terance T.Henricks | 1. Defense Support Programyinertial Lipper Stage 4. Cosmic Radiation Effects and Activation Monilor
MS: F. Slory Musgrave 'MS)
MS: Mario Runco, Jr. Attached PLB Payloads: 5. Shuttie Activation Monitor (SAM)
MS: James S, Voas 1. lwerim Opecationat Contamination Monior OCM) &, Radiation Mond (RME-HD
PS: Thomaa ). Hennen L 7. Visual Function Monitor (VFT-1)
Wission Duration: 166 hrs 52 mins 27 sece 1. Gas Bridge Assembly (GBA] 8. Unraviolet Plume
Crew Compartment Pryloads: GAS (Getaway Special)




Summary of Shuttie Payloads and Experiments

i

Refight
Crystal Growth - Reflight from STS 28, 29, 32, 37
i Crystal Growth Faciity - Crystal growth
- Crystal growth

. Space Acceleration Monitoring System - Measure on-orbit
shuttie acceleration 1 support other microgravity

wpariments
8. Critical Point Faciity - Measure maierial properties at the
critical point
9. Gravitational Plant Physiokogy Faciity - Blological
igation of plants during spacefi
10. Biorack - Biological Investigation of various He forms
during spacefight

1. Spuwm Investigate human

adaptation
12 Mumviyvmw Study space
13, m meMn’u
14, Mental Workioad and Performance Evaluation - Test

human parormance of compuber tasks in Zao-G
15. Radiation Monitoring ContainanDosimeter -

“%%g

Fight  LaunchDats Landing Dale Crow Payloads and Experiments
S5TS42  Jan22,1962 Jan30,1962 Cdr: Ronald J. Gmbe Deployable Payloads: None GAS (Getaway Special) Bridge consisting of 12 canisters:
Discovery  KSC EAFB Pt Steven S. Oswak AIthPLBhM 1. G-086 - Effects of microgravity on cysts hatched in space;
MS:  Norman E_ Thagard b 1 Long Module)  thermal conductivity and bubble velocity of air in water
MS: Wiliam F. Readdy Objective: OumdﬂmSuuum!?UoSuum 2. -140 - Marangoni convection in a floating zone
MS: Devid C. Himers in microgravity: 3. G-143 - Giass bubbles in glass melts
PS: Roberta L. Bondar 1. Fluid Experiment System - Crystal growih and fuid behaviof 4.  G~329 - Solidification of phenomena in metai aloys
PS: L D. Merbold 2. Vapor Crystal Growth System - Reflight from Spacelab 3 (5. G-336 - Measurement of diffuse zodiacal and galactic
Miasion Duration: 183 fws 15 ming 43 sec 3. Mercury lodide Crysial Growth - from Spacelah 3
4,

emissions & B, R, and V standard
G337 -F of th

s o
under microgravity

7. G457 - Gas-iquid separation under microgravity

B. G-809, G-610 - Ukraviolet observations of deep space

9. G-614 - Motion of debris under microgravity conditions:
low mekting point materials processing

10. Middeck 0-Gravity Dynamics Experiment

11. GAS ballast payload no. 1 (GPB #1)

12. GAS bakkest paykoad no. 2 (GPE #2)

2, SnMEmMSEBG-Z Objactive: Study zero
MwmthvaMm

3 S:mmExpﬂmSENO Objactive: Study

effect of space radiation on biokgical material




Summary of Shuttle Payloads and Experiments

Launch Deie__ Landing Date Crew Payloads and
Mw 24 1002 A2, 1992 Cdr. Chares ¥, Boiden Dopbylthtyb“s.Nom Urviolet ASIronomy:
XSG KSC PR:  Brian K. Dufy hed PLB Payloads: 1, Far Ukraviolet Space Telescope (FAUST) -
MS: Kathryn D. Sulivan Amuzsoaahbmuuuoo) oopam smy Previously fiown on Spacelab 1
MS; David C. Leestma 2. Shuttie Solar Backscatter URraviclet/A (SSBUV/A) -
MS: C. Micheel Foale vanwunowanﬁymwluo/da T?--lhofuld Objective: Tc provide more accurate and reiable
PS:  Dirk D. Frimout 10 planned ATLAS missions over the nexd 11 years. readings of global czone to aid in the calibration of
PS:  Bryori K. Lichtenburg Physics: m«mmmmm
[Mission Duration: 214 hrs 10 mina 24 secs ManmumSmwwpy(AM
Praviously flown on Spacelab 1 from 3 %
2. Milimeter Wave ic Sounder (MAS) - First fight 29 (GAS-229) - oqmwrorm
2 WLymMEMWAE)- -Mrnqoqgamm
on 1
4. Grile Spectrometer (GRILLE) - Previously flown on &wuompmmnnym
Spacelab 1 igation into Polymer P awa-

1. Active Cavity Radiometer iradiance Monor (ACRM) -
ACRIM 1 flown on the solar maimum satelite
2. Measurement of the Sols Consiant (SOLCON) -

Previously fiown on Spacelab 2 and on the Upper

Aimosphere Research Satellite (UARS)
Smehlumm.
. Atmosapheric Emissionss Photometric imaging (AEP)
Previously flown on Spacelab 1
2. Space L with Pasticle A {SEPAC)

Objective: To flash evaporate mixed sobvent
mamdwmeammmdﬂnpomuydm
polymer membrane in microgravity

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

3. Radiation Monitoring Equipment- Il (RME-if) - Objective:
To measure jonizing radiation over repeated time intervais
and digkally store the data

4. Visual Function Tester-2 (VFT-2) - Objective. To maasure
basic vision parameters 0 an orbital space

flight emvironment

5, Cloud Logic to Optimize Use of Defense System -
Objective: To obtain photographic sequences of cloud
fields of interest as targets of opportunity

8. Shuttle Amateur Radio Experiment (SAREX 1) - Objective;
To demonstrate voice, siow-scan television {SSTV), and
pocket radio. All transmitted on 2 meter capabilies and

fast scan television (FSTV) transmitied on 70 cm capabiity.
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Summary of Shuttle Payloads and Experiments

|Fight  Launch Date _ Landing Date Crew Payloads and Experiments

STS4¢ Mayzvm May 16,1992 Cdr: Daniel C. Brandenstein| Depioyable Payloads: Crew Compartment Paylosds:
P Kevin P, Chiton 1. Intelsat VI F3 (Imemational Telecommunications 1. Commercial protein crystal growth (CPGC)
MS: Richard J. Hisb Satelite)iperiges kick motor [PKM) 2. A Force Maui Optical Ste Calibration (AMOS)
MS:  Bruce E. Melnick 3. Uktraviolet Plume Instrument (UVPY)
MS:  Pierrs J. Thout Attached PLB :
MS: Katheyn C. Thomton | 1. Assambly of station by EVA methods Special Payload Mission Kits: None

Columbia  KSC KSC

GAS (Getaway Special): None
Deployable Payicads: None
Attached PLB Payloads:

U.S. Miciogravity Laboratory (USML-1)

MS: Carl J. Meade 2. Investigation into Polymer Membrane Processing
MS: EBen S. Baker 3. Shuttie Amatew Radio Experimentl (SAREX-I)
PS: Lawrencs J. Delucas | 4. Ulraviolel Plume Instrument
PS:  Eugene H, Trinh 5. Orbital Acosleration Research Experiment (OARE)
Mission Duration: 331 hrs 20 mins 04 secs 5. Zeokte Crysial Growth (2CG)
7. Astroculture
8. Generic Bioprocessing Apparatus (GBA)
9, _Protein Crystal Growth (PCG) Block 1
|55~ 337, 1962 Augs, 1992 Cdr. Loren J. Shiver Deployable Payloads:
Attantis KSC KSC PR Andrew M. Allen 1. EURECA
MS: Joffrey A, Holfman | Attached PLB Pa
MS: Frankin R. Chang-Diaz 1. Tetherad Satelite System (TS5-1)
MS: Claude Nicoller 2. Evaluation of Oxygen interation with Materials-il/Thermel
MS: Martha S. vins Enargy Management Processes 2A-3 (EOIM-IVTemp 2A}
PS: Franco Malerba 3. IMAX Cargo Bay Camera
Mission Duration: 191 hrs 16 mins 07 secs 4. Consortium for Material in Space Complex
Augonomous Payload-ll (CONCAPI)
5. CONCAP-Il
6. Limited Duration Space Environment Candidale Materials

TAS [Getaway Special); None

Crew Compartment Payloads:

1 Zwllv Clysta] Growth

2. Generic Bloprocessing Apparatus with 1
Refrigecatorfincubator Modle (RAM)

Astroculure (ASC)

Protein Crystal Growth (PCG) Block 1 with 3 FfiMs

Investigation into Polymer Membrane Procassing (IPMF)

Shuttle Amateur Radio Experiment- (SAREX-H)

. Utraviolet Piume Instrument (UVPY)

Special Payioad Mission Kits: None

GAS (Getaway Special): None

Crew Compartment Paylceds:
1. GuMmonmPlyimCan&rlGAqumlh‘h

EEELL]

ICBC Operations
2. Phuitary Growth Hormone Cell Function (PHCF)
3. MFWWWS&.&WM




Summary of Shuttle Payloads and Experiments

[Faght  Launch Dete  Landing Date Crow Payloads and Experiments
STS47  Sep12,19%2 Sep20,1962 Cdr. Robert L Glson Deployable Paylosds: None Crew Compartment Payloads:
Endeavour  KSC KSC PR Curtis L Brown 1. lsraeli Space Agency invastigation sbout Hometa
MS: MarkC. Leo Attached PLB Payloads: (ISAAH)
MS: N Jan Davis 1. Japanese Spacelab (Spacetab}) Long Module Gas 2. Shutie Amateur Radio Experiment (SAREX)
MS: Mae C. Jomison Bridge Assembly (GBA) with 12 Gas Canisters 3. Solid Surface Combustion (s5CE)
MS: Jorome Apt 4.. Ultraviolet Plume instrument (UVPY) -
PS:  Mamoru Mol GAS (Getaway Spacial): None Payload of Opportunity
{ission Durgtion; 190 he 30 ming 23 secy Special Payioed MissionKits: Mone |
STS82  Oct22,1992 Novi,1982  Cdr James D. Wetherbee | Deployable Payloads: None 4. Orbiter Glow-2
Columbia KSC KSC PR:  Michael A Baker 1. Laser . LAGEOS) 5 C ial Materiads D ion Appar
MS: Wiliam M, Sheperd | Attached PLB Pryloads jon T ates Exp
MS: TamaraE. Jernigan | 1. United Stated Microgravity Paylond (USMP-1) (CMI
MS: Charles L. Veach GAS (Getaway Special): None 8. Crystal by Vapor Transport Experiment (CVTE}
PS:  Stevan G Mac Lean Crew Compartment Payloads: 7. Heal HPR)
Mission Duration: 236 hrs 58 mins 13 secs 1. Queens Universily Experiment in Liquid Motal
Difusion (QUELD) 8. Commercial Protein Crystal Growth {CPCG)
2. Phasa Partition in Liquid (PARLIQ) 9. Shuttie Plume impingement Expariment (SP1E)
3. Sun Photo Spactromeler Earth 10. Physiological System Expariment (PSE)
3. Sun Photo Spectrometer Earth Aimosphere
Moasurement-2 (SPEAM) Special Payload Mission Kits: None
STS53  W31,1982  AugB, 1992 Cdr LorenJ. Shiver Deployable Paylosds: GAS (Getaway Special): None
|Oiscovery  KSC EAFB PE:  Androw M. Allen
MS: Jeffrey A. Hoffman Attached PLB Payloads Crew Compartmeet Payloads:
MS: Frankiin A. Chang-Diazt
Caude Nicolier Special Paylosd Mission Kits: None

Mission Ouration: 175 fws 19 mina 47 secs




Summary of Shuttle Payloads and Experiments

[Fight™ Launch Date Landing Date Crew Payloads and Experiments
STS54  Jan 13,1993  Jan 19,1993 Cde: John H. Casper Deployable Payloads: None 2. Ci ial Generic Bi
Endeavowr  KSC KSC Pr: Donakl R McMonagle | 1. Tracking and Data Relay Satelevinertial 3. Physiological and Rodent Experi
MS:  Mario Runco, Jr Unper Siage{TDRSUS) 4, Sold Surface ‘ iment{SSCE)
MS. Gregory Harbaugh | Altached PLE Payload: Special Payload Mission Kits: Nona
MS  Susan Helms 1. Difiuse X-Ray Spectromeler(DXS)
Mission Duration: 143 hws 38 mins 19 secs GAS{Getaway Special): None
Crew Compartment Payloads:
1. Chromosome and Plant Call Division
in Space({CHROMEX)
STS-56  AprB,1993  Apr17,1983  Cdr: KennethCameron | Deployable Payloads: 4. Cosmic Radiation Effects and Activation Monkor(CREAM)
Discovery ~ KSC KSC PR Steven S. Oswald 1. Shutte Point Autonomous Research Tool for 5. Shuttle Amatew Radio Experiment IiISAREX ()
MS: C. Michael Foale Astronomy - 201(SPARTAN-201) 6. Commercial Materials Dispersion
MS: Kenaeth Cockrel Attached PILB Payioads: Experimonts(CMD)
MS:  Eler Ochoa 1 ict y for and Science 7. Space Tissue Loss Experiment(STL)
Mission Duration: 222 hrs 08 mins 24 secs (ATLAS-2) 8, Physivlogical and ical Rodent
GAS (Getaway Special): None Special Payload Mission Kits
Crew Compartment Payloads: 1. Remote Manipulator System

1. Solar Ukravioket Spectrometer(SUVE)

2. Hand-Held, Earth-Orientad, Real Tirne, Cooperative,
Lser-Friendly, Location Targeting, and Environmental
System(HERCULES)

3. Radiation L

IRME-It)
STS-55  Apr26,1993  May 6,1993 Cdr, Steven R.Nagel Deployable Paylaad: None GAS (Gateway Special);
[Columbia KSC EAFB P Terence 7. Hendricks | Attached PLB Payload: 1. Reaction Kinetics in Glass Mes(RKGM)
MS. Chares Precount 1. D2 payload user support structure: German(SPACELAB) | Crew Compartment Payloed:
MS, Bomard Harris, Jr, 2. Material Science Autonomous Payload(MAUS) 1. Crow Telssupport L
PS.  Ulrich Walter 3. Atomic Oxygen Exposure Tray(AOET) 2. Shuttie Amaiew Radio Experiment(SARAX)
PS  Hans Schiogel 4. Galactic Ulrawide Angle Schiidt System Camera(GAUSS) | Special Payload Mission Kits: None
Missioin Duration: 238 hws 39 mins 59 secs 5. Modular Opto-Electronic Mulispctral Stereo Scanner

(MOMS)
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6. AME-|I: (Radftion mm Exporimant-Iif
7. IPMP:

8. AMOS: WFmMauowdSitCamTu)
GAS (Getaway Spacial): Nona

Fiight Launch Date  Landing Date Crew Payloads and Experiments
STS67  Jun21,1983 Jul1,1993  Cdr: Ronald J. Grabe Deployable 7.G454: Crystal Growth
Endeavowr  KSC KsC Py Brian J, Dufty 1. EURECA 8. G-535: Pool
PC: G.David Low Altached PLB Paylaods 9. G-601: High Frequency Variations
MS: Nancy J. Sherlock 1. Spacehab-1 10. G-847: Liquid Phase Electrospltaxy
MS. Peter J. K Wisolf a. Experiments(22) Crow Compartment Payloads:
MS: Janica E. Voss GAS (Getaway Special): 1. wexuusnmmmawnm-m
Mission Duration: 239 ws 44 mins 54 secs 1. G-022: Pedriodic Vokwme Stimulus 2. FARE (Fiuid Acquisition and Resupply Experiment)
2 G-324: Earth 3. AMOS (Air Force Maui Optical Site Calibration Test)
3, G399 InsufivArtemia/ion Expts Special Payloed Mission Kits:
4, G450; Crystal GrowtyFhuid Transter 1.SHOOT: {Superfiid Heum On-Orbi Traneler
5. G-452 Crystal Growth 2. CONCAP-IV: (C: for Materials Development i
6. G-453: Semiconductor/Boiling Expts Space Complex Autonomous Payload V)
STS51  Sept12,1963 Sept22,1993 Cdr: Frank Culberson, J. | Deployable Payloads: Coow Compartment Payloads:
Discovery KSC KSC : Wilkam F, Readdy 1 S: C T Satelite)
MS: JamesH.Newman | 2. TOS: (Transfer Orbit Stage)
MS:  Danviet W, Bursch 3. ORFEUS/SPAS: (Orbiting Retrievable Far and Exireme
MS CarlE Wakz jor-Shuttie Pallet Satelite)
Mission Duration: 236 s 11 mins 11 secs 4. LDCE: (Limitad Duration Space Environiment Candidate
Materials Exposure)
Aftached PLB Payloads:
1. IMAX: Camera
2. CPCG: (Commercial Protein Crystal G
3. CHROMEX:{Chromosome and Plam Cell Division in Space)
4. HRSGS-A: (High Resokstion Shuttle Glow
5. APE-B: {Auiroral Pholography Experiment) Specisl Payload Miasion Kits:




Summary of Shuttle Payloads and Experiments

Flgm Launch Date  Landing Date Crow Payloads and Exp
57558 Oct18,1993  Nov 1, 1983 Cdr John E. Biaha ble Payloads: None Crew Compartment Payloads:
Coumbia  KSC EAFB Richard Searfoss Attached PLB Paylosds: 1. Urine Montoring System (UNS
PC: Margaret Rhea Seddon| 1. Spacelab Life Sciences-2(SLS-2) 2. Shustle Amatour Radio
MS: Shannon W. Lucid . Spacelab Long Module
MS: David A. Wolt b. Spacelab Paflet Special Payload Mission Kits:
MS:  William McAthur, Jr. c. Tunnel
PS:  Martin J. Fettman d. Tunnel Extension
Mission Duration: 336 hrs 12 mins 32 secs GAS (Getawny Special: Nons
STS61  Dec2, 1993  Dec13,1993 Cdr Richard O, Covey ble Paylonds: Craw Compartment Payloads
Endoavor  KSC KSC Pr.  Kenneth D. Bowersax 1.HmnhSmTohsazpems‘l') 1. Hubbie Space Teleacope Special Tools
MS: F. Story Musgrave Service Mission 0 2, Shuitle Orbiter Repackaged Galley (SORG)
MS: Thomas D. Akers a. Solar Amay 3, Electronic Sl Camera Photography Test
MS: Jeftery A, Hottman thFwWthnyCam(WFPC) 4. Giobal Positioning System (GYS)
MS: Kathryn C. Thomton c. Cormective Optics Space Telescope
MS: Claude Nicolier Axial Repiacement (COSTAR)
Mission Duration: 259 hrs 58 mins 35 secs
Altached PLB Payloads:
1. MFR (Manipulator Foot Restraint)

(ICBC-04)
Y At Force Maui Opitical Site Calibration Test (AMOS)

GAS (Getawary Special): None

Special Payload Mission KRs: None




Summary of Shuttle Payloads and Experiments

Mission Duration: 335 hrs 16 mina 41 ses

Filgt___Launch Daw _Landing Date Crow Payloads and Exp
STS80  Fob3, 1994 Feb11,1994 Cdr: Charles Bokden Depiloyable Paylosds: Crew Compartment Paylosts:
Discovery  KSC KsC Pt Ken Re 1. Wake Shield Facity-1 (WSF.1) 1. Shuttie Amateur Radic Experiment-Il (SAREX-2)
MS: Frankiin Chang-Diaz | Attached PLB Paylosds: 2. Aurora Photography Experiment-B (APE-B) .
MS: Jan Davis 1, SPACEMAB-2
MS: Ffonald Sega a. Experiments-12 Special Payload Mission Kits: None
MS: Sergei Krikalev 2. Capiary Pump Loop (CAPL}
GAS(GmnySpwil)
Mission Duration: 199 hea 09 mins 22 seca Oribial Debris Aadar Cakbration Spheres (ODERAGS)
zaaw&mmnma
3. G-07t (Ball Bearing Experiment)
AGsiomwmm-AMumhmmvm
5. G-536 (Heat Fha)
6. G-557 {Capitary Pumped Loop Experiment)
STS62  Mar9, 1994  Mar18,1994 Cdr: John Casper Deployable Paylosds: None Crew Compariment Payloads
Columbia KSC KSC Pr: Andrew Allen 1. Protein Crystal Growth Experiments (PCG)
MS: Pierte Thuot Altached PLB Payloads: 2. Physiological System Experiment (PSE)
MS  Charles Gemar 1. Unitad Statas Microgravity Payload-2 (USMP-2) 3. Commercal Pratein Crystal Growth (CPCG)
MS  Marsha ivins Expatiments-5 4. Commercial Generic Bioprocessing Apparatus (CGBA)

a
2. Office of Aeronautics & Space Technology-2 {OAST-2)
3. Dexterous End Effactor

4. Shuttie Solar Backscatier Utraviole/A (SSBUVIA

S, Limited Duration Space Environment Candidate

GAS (Getaway Special): None

5. Middeck O-Gravity Dynamics Experiments
[ anudor Dmmiﬂm Sysl-:n B0S):

Controkier (BSTC)

Special Payload Mission Kits
1. MFueaMadOmcalSaeCllbralmTeﬂ(AMOS)
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Summary of Shuttle Payloads and Experiments

Mission Duratior, 353hrs S5mins 00secs

Space Electrophoresis

} Free Flow Electrophoresis Unit

K Aquatic Animal Experiment Uni

1. Thermoelactric incubalor/Coll Culture Kt
m. Biorack

n. Slow Rotating Centrifuge Microacope

0. Spinal Changes in Microgravity

p. Extended Duration Orbiter Medical Project

Flight Launch Dats  Landing Date Crow Pay and
STSS60 A, 1994  Apr20,1994  Cdr: Sidnay M. Gutiorrez Dopbysbhhybodxﬂom Crew Compartment Payloads:
Endeavowr  KSC KSC PR Kevin P. Chilton Attached PLB 1. Space Tissue Loss (STL)
MS: Linda M, Godwin 1 Splnﬂadﬂlabamyﬂsﬂl.l) 2, Shustle Amateur Radio Experiment -l} (SAREX-H)
MS: Jay Apt 2.G for Materials in Space 2, Toughened Uni-Piece Fibrous Insulation (TUFT)
MS: M.R. Ciiord WWPMN(CONGAPM 4, Visual Function Tester4 (VFT-4)
MS: Thomas D. Jones
Mission Duration: 269ts 49mins 0secs GAS (Getaway Special): Speciad Prylosd Misalon Kits: Hone
1. G-203, New Maxico State University
2. G-300, Matra Marconi Space
3. G-458, The Society of Japanese Asrospce Companies, Inc.
STS65  Jui8, 1984  Jui23,1994 Cdr Roben D, Caba | Deployable Payloads: None q.F
Coumbia  KSC KSC P James D. Halsoll Altached PLB Payloads: r. Biostack
MS: Richard J. Hieb 1. totermations) Microgravity Lab-2 (IML-2) 1. Real-Time Radiistion Monitoring Device
MS: Carl E. Walz B. Large Isothermal Fumace 2. Orbal Acowleration Research Experiment (DARE)
MS: Laroy Chiso b. EX gnetic Contai g Faclity
MS; Donadd A. Thomes ¢. Bubble, Drop and Particke Unit GAS (Getaway Special): None
PS: Chiaki Nalto-Mulai d. Critical Point Faciity

Crew Compartment Payloads:

1, Commercaat Protein Crystal Growth {CPCG)

2. Shuttle Amateur Radio Experiment-ll (SAREX-#)
3. Mistary Appiications of Ship Tracks (MAST)

Special Payload Mission Kits:
1. Alr Forca Maui Optical Site (AMOS)




Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date

STS64  Sep9,1994  Sep 20,1994
Discovery KSC EDW

Mission Duration: 262 hrs 49 mins 57 secs

Crow Payloads and Experiments

Cdr: Richard N. Richards | Depioyable Payloads: 8. G454, The Society of Japanesa Aerospace Companes
Pr: L. BaiwHammond | t. Shuttle Pointed Autonomous Research Tool for {SJAC), Crystal Growth Experiments
MS: Jerry M. Linanger Astronomy (SPARTAN 201) 7.G-456, The Society of Japanesa Aerospace Companies
MS: Susan J. Helms Attached PLE Payloads: (SJAC), Electrophoresis and Microgravity Tests
MS: Carl J. Meade 1. Lidar in Space Technology 8. G-485, Ewropean Space Agency/ESTEC FTD
MS: MarkC, Lea 2. Robotic Operaied Materials Processing {ROMPS) | 9. G-508, Orbiter Stability Experiment (OSE)

3. Shuttie Plume Impingement Flight Experiment (SPIFEX)  110. G-562, Canadian Space Agency, QUESTS-2

Crew Compartment Payloads

1. Air Force Maui Optical Site (AMOS)

2. Biological Resaarch in Canisters (BRIC)
3. Military Application of Ship Tracks (MAST)

Mission Duration: 269 hes 46 ming 08 secs

2 G503, Microgravity & Cosmic Radiation Effects

'on Di (MCRED)

Concrete Curing in Microgravily {CanCIM)

Root Growth in Space (RGIS)

Microgravity Corrosion Experiment (COMET)
3. G541, Study breakdown of a planar solid/iquid iterface

Special Payload Mission Kits: None

Advanced Research (NORSTAR) 4. Radiation Mondoring Experiment-il (RME-II)
4. G-417, Beijing Institute of Environmental Testing 5. Shuttie Amatewr Radio Experiment-Il (SAREX-I)
5. G-453, The Saciety of Japanese Aerospace 8. Sold Surface Combustion Experiment (SSCE)
, Suparcanducting and Bubble Formation Special Payload Mission Kits: None
STS68  Sep30,1994 Oci 11,1994 Cdr Michael A. Baker: Deployable Payloads: Nons Crew Compariment Payloads
Endeavowr  KSC EDW PR Terrance W. Wilcutt Attached PLB Pryfoads: 1, Commercial Protein Crystal Growth (CPCG)
MS: Steven L. Smith 1. Space Radar Laboratory-2 (SAL-2) 2. Biological Research in Canisters (BRIC)
MS Daniel W, Bursch 3, Chromosomes & Plant Cell Division in Space Experiment
MS Peter J. K. Wisol GAS (Getaway Special): (CHROMEX)
MS Thomas D, Jones 1.G-316, Student Space Shuttie (SSSP) 4. Cosmic Radiation Effects and Activation Monitor (CREAM)

5. Miitary Applications of Ship Tracks (MAST)
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Summary of Shuttie Payloads and Experiments

e NN Crame i

GAS (Getaway Special): None

[Fiight___Lsunch Dewe__ Landing Date Crew Payiceds and
STS-66  Nov3, 1984  Nov14,1984 Cdr: Donakd R. Mchonagle | Deployabie Payloads: Craw Compartment Payloads:
Discovery ~ KSC EDW PR Curtis L. Brown 1. Cryogenic Infrared Spectrometers and Telescopes for the | 1. National Instiutes of Health-R-1
MS: Elen Ochon Atmosphere-Shuttie Paliet Sasellite (CRISTA-SPAS) 2. National institutes of Health-C-2
MS: Joseph R. Tanner 3. Protein Crystal Growth (PCG) Experiments
MS: Jean-Francois Clervoy | Attached PLB Payloads: 4. Space Acceleration Measurement System (SAMS)
MS: Soott Parazynaki IAMmptmchmmth:w 5. Haat Pipa Performance and Working Fluid Bahavior
In Microgavity (HPF)
Mission Duratior: 262 tws 32 mins D2 secs 2. dlhlSuMu" y the Atlas
Payload and for Education-l (ESCAPE-H)

Special Payloed Mission Kits: None




The Planets
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Earth Mars Jupiter Saturmn Uranus | Neptune Pluto
149.6 2279 7783 1,429 2,875 4,504 5,900
93 141.8 483.6 888.2 1,786 2,799 3,666
365.26 days |686.98 11.86 years | 29.46 years | B4.07 years | 164.82 years| 248.6 yoars
|23 hrs 28 9hs T0hes 17 hes T8 hrs 6.39 days,
58 mins 37 mins 56 mins 40 mins 14 mins 6 mins Retrograde
235 252 3.08 26.7 97.9 206 122
0.0 1,85 1.31 2.40 0.77 1.77 17.15
0.017 0.053 0.045 0.056 0.048 0.010 0.248
12,755 6,790 142,796 120,660 51,118 49,528 2,300 Appx.
7,926 4,219 88,729 74,975 N,763 0,775 1,429 Appx.
ogen, | Carbon Fydrog Hydrogen, | Hydrog Hydrogen, | Methane
Oxygen Dioxide Helium Helium Helium Helium
1 2 18 18 15 8 1
I'Nom None T Thousands | 17 [ Probably
None
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The Solar System
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Our automated spacecraft have traveled 10 the Moon and to all the plansts beyond our world

Iwmgmnbmmm
ummowmwmwumommm Wae are also gaining insight into

Eam‘lmw\num . By seang how weather is shaped on other worids and by

mm&ﬂsmwummmmmnmm
dimatic

The Sun

Many spacecralt have expiored the Sun's envilonment, but none have golten any closer (0 s
surface than approximately two-thirds of the distance from Earth 1o the Sun. Pionesrs 5-11, the
PmuVmOrbist Voyagers t and 2, and other spacecraft have all sampled the soler

‘The Ulysses Taunched Oct 6, 1990, is a joint solar mission of NASA and
the European Space Agency. After using Jupiter's gravity to change its lajeciory, Ulysses willfiy
mmSmspodeumglmmm%ﬁwmmmnwﬁmdmm
inine onboand scientific nstruments.

"The Sun dwarfs the other bodies in the solar sysiem, representing appraximately 99.86 percent of
all the mass in the solar syslem. All of the planets, moons, asteroiis, comets, dust, and gas add
up 1o only about 0.14 percant. This 0.14 percent represents the material lef over from the Sun's
formation. Ore hurxdred and nine Earths would be required to fit across the Sur's disk, and ks
interior could hold over 1.3 million Earths,

As & star, the Sun generates energy by the process of fusion. The temperatre af the Sun's core
i 15 million degrees Celsius (27 million degrees Falwenheit), and the pressure there is 340 bilion
times Earth's air prassure af sea level mswsmmmds,swaqmw
{10,000 degrees Fahrenhedt) seems aimoet chilly compared to its cons temperature. Al the solar
core, hydrogen can fuse into helium, producing energy. The Sun producss a sirong magnetic

fiekd and streams of chargad particles, exending far beyond the planets.

The Sun appears 10 have been active for 4.6 billion years and has encugh fuel for another 5 bilion
years of 30. At the end of is iife, the Sun will start 10 Ruse hefium info heavier elernents and begin
to swel up, ulimalely growing 20 large that it will ewallow Earth. Afer a billion years as a "rad
giant,” it wit suddenly collapse into a ‘white dwarf® - the final end product of a star iike ours. &
mary take a trilion years fo cool off completely.

Mercury

Olbtaining the fiest close-up views of Mercury was the primary objective of the Mariner 10
spacecraf, launched Nov 3, 1973, Nbrlpwm noarly 5 months, Including a fiyby of Venus,
the spacecratt pasaed within 703 km (437 mi of the solar system's innermost planet on Mar 29,
1974. Until Mariner 10, itle was known about Mercury, Even the best telescopic views from Earth
showad Mercury as an indistinct object lacking any suriace detadl. The planet is 50 close to the
Sun that i is usually lost in solar glare. When the planet is visible on Earth's horizon just after
sunset or before dawn, il is obacured by the haze and dust in our atmosphere. Only radar
telascopes gave any hint of Marcury's surface conditions prior fo the voyage of Mariner 10,

Mariner 10 photographs revealed an ancient, heavily cratered surtacs, clossly resembling our
Moon. The piciures aiso showed high chifs crissorossing the planet., apparertly created when
Mercury's interior cooked and shrank, buciding the planet's crust. The ciitfs are as high as 3 km (2
md and as long as 500 km (310 mj).

Instruments on Masiner 10 discovered that Mercury has a weak magnetic field and a trace of
- a trillonth the density of Earth's atmosphare and compased chiefly of argon, neon,
and hefum. When the planet's orbit takes & closest to the Sun, surface lemperatures range from
467mcum¢mmmrmnonwummmm 183 degrees Calsius (-
degrees Fahrenhedl) on the dark side. This range in surface temperature is the largest for a
wmmnmmmm Meorcury lerally bakes and freezes at the same time.

Days and nights are long on Marcury. The combination of a skow rotation refative to the stars (59
Eanth days) and a rapid revolution around the Sun (88 Earth days) means that one Mercury solar
dqhka!;ﬁmammamuumms.ﬂnmhnmwmwmmmm
around the Sun.
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Mercury appears 1o have a crust of light silicate rock fike that of Earth. Scientists bebeve Mercury
has a heavy iron-rich core making up slightly less than hall of s vokume. hat would make
Mercury's core larger, proportionadly, than the Moon's core or thase of any of the planets.

After the initial sncounter, Mariner 10 made two additional fiybys - on Sep 21, 1974, and
Mar 16, 1975 - belore control gas used 10 orient the spacecrall was exhausted and the mission
was conchuded. Each fiyby 100k place at the same local Mercury time when the identical half of
the planet was iluminated; a3 a result, we still have not seen one-half of the planet's surface.

Venus

Vedled by dense cloud cover, Venus -- our neares! planetary neighbor - was the firsi planal 1o be
explored. The Mariner 2 spacecraf), launched Aug 27, 1962, was the first of more than a dozen
successhul American and Soviet missions 10 study the mysterious planet. On December 14, 1962,

miu)d Venus on the second American fiyby, lhrmrs‘ummmndhphnd's
magnetic field, i , fadiation belts, and temperatures. On its way to Mercury, Mariner 10
memwmnmmmnmmmemm
the Venusian atmosphers.

OnDec 4, 1978, mmvamummumum Five

toward the suiface. Although designed to examine the atmosphere, ona of the probes swvived its
impact with the surface and continued o tranamit data for another hour.

Venus resembles Earth in size, physical composition, and mmmmmm
Tnown planet. However, significant differences have been discovered. For example, Venus'
rotation (west 1o east) is retrograde (backward) compared 10 the east-10-west spin of Earth and
most of the other planets.

Appraximately 96.5 percent of Venus’ atmosphere (95 timas as dense as Eartiv's) is carbon
dioyide. ﬂnpvmdpdcummﬁ&mfsmm-lm Venus' atmosphere acts ke a
greenhouss, solar radiation 10 reach the suitace but trapping the heat that would
ordinanly be radiated back into space. nammm:mmmwmtw
degrees Celsius (900 degrees Fatvenheit), hot encugh to melt lead.

A radio akimeter on the Pioneer Venus Orbiter provided the first means of seeing through the

planet's dense cloud cover and determining suriace features over almast the entire planet. NASA'S
MageRian spacecraft, launched on May 5, 1989, has orblted Venus since August 10, 1950. The
spacecraft used radar-mapping 1o provide ultrahigh images of the surface.

Magelan has revealed a landscape dominated by volcanic features, faults, and impact craters.
Hugh areas of the surtace show svidence of multiple periods of lava flooding with flows lving on top
of previous ones. An elevated region named kshtar Terra is a lava-flled basin as large as the
United States. At one end of this plateau sits Maxwell Montes, a mountain the size of Mount
Everest, Scarring the mountain's flank is a 100-km (62-mj wide, 2.5-km (1.5 mi) deep impact
crater named Cleopatra. (Almosi all features on Venus are named for women: Maxwell

Alpha Ragio, and Beta Regio are the exceptions.) Craters survive on Venus for parhaps 400
maion years bacause there i no water and very litthe wind erosion.

Extonsive faull-ine networks cover the planet, probably the result of the same crustal fledng that
produces plate tectonics on Earth. But on Venus the surface temperature is sufficient 10 weaken

the rock, which cracks just aboul everywhere, preventing the formation of major plates and large
sarthquake faults ke the San Andreas Fault in Califomia.
Venus' pradominant weather pattem is circulation of clouds thal contain

a high-altiude, high-speed circulation
sulfuric acid. At speeds reaching as high as 360 km (225 mi) per hour, medwdsudohphnq
in only 4 Earth days. The circulation is in the same direction — wast fo east - as Venus' siow
rotation of 243 Earth days, whereas Earth's winds biow in both directions —~ west to easi and sast
o west — in six altemating bands. Venus’ atmosphere serves as a simpiified laboratory for the
study of our weather.




The Solar System

Earth

As viewnd from space, Eant's distinguishing characteristics are its blue waters, brown and green
land masses, and white clouds. We are enveloped by an ocean of air consisting of 78 percent
mitrogen, 21 parcent oxygen, and 1 percent other constituents. The only planet in the solar

lam
known to harbor life, Earth orbits the Sun at an average distance of 150 milion km (93 mision m).
Earth is the third planel from the Sun and the fitth fargest in the solar system, with a diameter a
fow hundred kilometers larger than that of Venus.

Our planet's rapid spin and molten nickel-iron core give fise 10 an extensive magnetic field, which,
along with the aimosphere, shiekds us from nearly all of the harmful radiation coming from the Sun
and other stars. Earth's atmosphere protects us from meteors as well, most of which bum up
before they can strike the surface. Active gaological processes have left no evidence of the
pelting Earth aimost certainly received soon after & formad -~ about 4,6 billon years ago.

From our journeys into space, we have leamed much about ous home planet. The first American
satelite - Explorer 1 — launched Jan 31, 1858, discovered an intense radiation 2one, calied the
Van Aen radiation belts, surounding Earth. Other research satelites revealed that our planat’s
magnetic field is distorled into a tear-drop shape by the solar wind. We've leamed that the
mmﬁhmmmwmmwhmdeﬁmsbomdm And we now know that

, once belleved calm and uneventtul, soethes with activity ~ swelling
bydaymd bymgm. Affected by changes in solar activity, the upper atmosphere
mbummmm«amam-m&nh

Basictes affacting Earth's weather, golar

mmmwmmwmamummmmmigm
mmas.mmmmmmnwmnmmhnmmm

forecasting. Thesa waichiul ek eyes warn s of storms. G pobat
mmwmammmdmmmmm“mmﬁmmmmd

From their uniqua vantage points, satellites can survey Earth's ocaans, land use and resources,
and monitor the planet’s heath. Thass eyes in space have saved countiess ives, provided
Iremendous convendences, and shown us that we may be altering our planet in dangerous ways.

The Moon

The Moon |s Eartivs single natural satolite, ﬂnhﬂhmhmpammdmwoﬁdm
Mowmawmmmhdwysmdwm WHaless

for the Apollo expeditions, NASA di the automated Ranger, Sumynrlm
Lunar Orbiter spacacralt 1 study the Moon batween 1964 and 1968.

NASA’s Apolio program lefl & large legacy of lunar materials and dafa. Six 2-astronauk crews
landed on and wxplored the lunar surface between 1969 and 1972, carmying back a collection of
mw:alwymgntohldsnhn(&Zb)wmmdmumzmupmn
samples. From thes material and other studies, sclentists have constructed a history of the Moon
that inchudes its infancy.

Rocks collected from the junar highlands date to about 4.0-4.3 bilion years oid. The first fow
million years of the Moor's existence wers so violent that few traces of this period remain. Asa
molten outer kyer gradually cooled and solidified into different kinds of rock, the Moon was
bombarded by huge asterokis and smaller objects. Some of the asteroids were as large as Rhode
Istang or Delaware, and their collisions with the Moon created basins hundreds of kilomelers
across,

This

i ly 4 billion years ago, leaving the lunar
highlands wﬂhwrgummlmadesphyu of shatiered and broken rock.
mmmwmmdvmmmnmmmmn«md.m

200 km (125 mi) below the surface. For the next 700 million years, lava rose from mside the Moon
and gradually spread out over the surface, flooding the large impact basins to form the dark areas
that Gaileo Galilai, an astronomer of the tafian Renaissance, called muria, meaning seas. As far
23 wo can tol, thers has been no significant volcanic activity on the Moon for more than 3 bilion

yoars. Since then, mwmmmnuwwwmu atomic particles
from the Sun and stars, rare impacts of large and
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The origin of the Moon is stil & mysiery. Four theories attempt an explanation: The Moon formed
near Earth a3 a separate bady; & was torn from Earth; & formed somewhers sise and was
caphured by our planet's gravily, of i was the resul of a collision between Earth and an asteroid
about the size of Mars. The tast theary has some good support but is far from certain.

Mars
mmwwmmmm&mmmmmm

reason for scientists to expect life on Mars was the apparent seasonal color changes on the
pianet's surface. This phenomenon lad to speculation that conditions might support vegetation
during the warmer months and cause plant ife 1o become dormant during colder periods.

Seven American missions to Mars have been caried out. Four Mariner spacecrat, three
by the pianet and one placed into martian orbit, surveyed the planet
Orbiters and Landers arived. Mariner 4, launched in inte 19684, flew past Mars on Jul 14, 1965,
witin 9,848 lan (6,118 i) of the surface. Transmiting o Earih 22 closs-up pictures of the
pianet, the spacecraht found many craters and naturally channels but no evidence of
artificial canals or flowing water. The Mariners 6 and 7 fiybys, dmmmd!%ﬁ
returned 201 pictures. Mariners 4, 6, and 7 showed a diversity of surface conditions as well as &
thin, cold, dry atmosphere of carbon diaxide.

On May 30, 1971, the Mariner 8 Orbiter was launched to make a year-long study of the martian
surface. The spacecraft armived 5-1/2 months after itolf, only o find Mars in the midst of a planet-
wide dust storm that made surface impossible for several weeks. After the storm
cleared, Mariner 9 bagan retuming the first of 7,329 pictures that revealed previously unimown

martian featives, incuding evidence thal large amounts of water onca flowed across the surface,
#tching river vallays and flood plains.

tnAuglndSqnsTs the Viking 1 and 2 spacecralt, each consisting of an orbiter and a lander,
“The mission was designed to answer several questions about the red planet,

including, Is there ife there? Nobody expected the spacecralt 10 spot martian clies, but | was
hopad that tha biology experiments woukl al least find evidence of primitive Ile, past or‘presant.

Viking Lander 1 bacame the first spacecraft to successfully touch down on anather pianet when R
landed on Jul 20, 1976, memmmmuﬁmm:
m Panoramic images revesied a rofing plain, Rtered with rocks and
mavked by rippled sand dunes. Fine red dust from the martian soll gives the sky a salmon hue.
When Viking Lander 2 touchad down on Utopia Plandia on Sep 3, 197! it viewsd a more roling

The results sent biack by the laboralory on each Viking Lander were inconclusive, Small samples
of the red martian soll were tested in three different experiments designed to detect biological
processes. While some of the test results seemed 10 indicate biological activity, isler analysis
confimed that this activity was inorganic in nature and related to the planet's sodl chemistry. Is
there lite on Mars? No one knows for sure, but the Viking mission found no evidence that organic
molecules exiet there,

The Viking Landers became weather stations, recording wind velocity and direction as woll as
atmospheric tsmperalure and prassure. Few weather changes were obssrved. m
tamperature recordad by either spncau'aﬁm -14 degrees Celsius (7 degroes F: atthe
Viking Lander 1 site in midsummer. The lowest temperature, |20¢owmm(1udegvu
Fahranhedt), was racorded in the mare northacy Viking Lander 2 site during winter. Near.
mmmmu-mmmmmmwlduﬁmm
because the atmasphere is sc thin, wind force is minimal. Viking Lander 2 photographad Night
paichas of frost, probably water-ice, during its second winler on the planet,

The martian atmosphere, iike that of Venus, ig primariy carbon dioxide. Nitrogen and axygen are
pnwtmb;nmulp.rm Mamnuwwammymy/[m@nmﬂmaa:
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Mars has two moons, Phobos and Deimos. They are small and irreguiarly shaped and
ancient, cralared surfaces. R is possible the moons were onginally asterods
close to Mars and were captured by its gravity.

The Viking Orbiters and Landers wxceeded their design ifetimes of 120 and 90 days, h
The first to fail was Viiing Orbiter 2, which stopped operating on Jul 24, 1978, when a leak
dopleted ks atttude-control gas. Viking Lander 2 operated untl Apr 12, 1980, when it was shul
down due 1o battery degeneration. Viking Orblter 1 Quit on Aug 7, 1980, when the last of is
attitude-control gas was used up. Viking Lander 1 coased functioning on Nov 13, 1983 Despite
the inconclusive results of the Viking biology experiments, we know more about Mars than any
other planst xcept Essth.  The Mars Observer mission, launched on Sapt. 25, 1962, lost
contact with Earth on Aprl 21, 1993, just 3 days before it was to enter orbit around Mavs.

INASA will continue 1o @xplore Mars, which & new sxplonation strategey cafled the Mars Surveyor
program, calls for start of development of a small orbiter that will be launched in Novamber 1996
o study the surface of the red planet.

The Mars Survayor orblter will lay the foundation for & series of missions to Mars in a decade-
%oy program of Mars axploration. The missions will take e of launch op about
every 2 years as Mars comes into akignment with Earth.

‘The orbiter planned for aunch in 1998 would be even smaiar than the initial Mars Surveyor
orbiter and cary the remainder of the Mars Obsarver science instruments. % would act as a
communications relay satelite for 8 companion lander, launched the same year, and other landers
in the future, such &s the Rusaian Mars '96 lander. The U.S. Pathfinder lander, set to land on
Mars in 1997, will operate independently of the Mars orbiter.

possess
that venitured too

rocky
processes that bull the planets some four and a half bilion years ago. Metalic astariods

thougit to be fragments of the central cores of small short-fved planets that were broken up soon
aher they formed by massive collisions with other simitar objects; some of the rocky splinters maybe
piaces of the outer layars of such explcded planets whila ottwrs could be primitive planet-buiding
materials accumuiated into rocks but that was never used in planet hullding.

The largest asteriod is called 1 Ceres {al asteriods have a number in their name) and is only 770km
(480 mi} across; much smaller than the Moon. Most of the thousands of asteriods that are known
are much smaber, in the 1to 10 km size range. il small,

coliie with the Earth and, as they bum-up in the atmosphere, umngrmmlmk Some of the
larger fragments raach the ground intact and become part of the meteorite collactioins in our
museums. A few larga astariod collisions ase recorded on the Earth's surface &s craters. One of
the best axampies is the Baringer Msteor Crater neer Winslow, Arizona. Someof the best preserved
metaorites are found on the ice cap of Antarctica; however, not all of thesecome from asteriods,
s0me maybe debris from comets, and some pieces are thought to have originated on the surface
of Mars.

The Galileo passed twice through the asteriod belt on ks six year journey trom the Earth
to Jupiter. On each occasioin i visited an asterokd and made scientific measurements impossible
from the Earth. On October 29, 1991, Galilec encountered 951 Gaspra at a distance of 1600 km
mm.mm.mwm.mamwkmmm-WMam
landscape; aimost two years later, on August 28, 1983, Galileo passed by ancther astoroid,
243 da, at a distance of 2400 km 10 revaal an cbject of even more bizame shape. In addition, the
data from the spacecratt indicated that this asteroid may have a satelite in orb around . kia itselt
is iregular in shape, some 56 km long and 24 km across. Is surtacs was found bo be covered by a
deep layer of rubble on which many craters, fractures and boulders are . Before the
Galieo encounters & was expacied that ida, which is & member of the Koronis tamily of asteroids
(an asteriod family is 2 group of asteriods on very small orbits thai formed as the result of a
castastrophic collsioin that broke up the parent asteriod), was relatively young, m: it formed
nl’nmwllofnrmlmﬁwn while Gaspra was expecied to be relatvely okl. The surprising
result of the Galleo i was 10 tum these kleas sntirely around. Ida's densely craled
surface provad i 10 be very old, perhaps 1-2 bilion years. Gaspra's lightly crated surface showed
I to haves been Tormed relatively recanty, a mere 200 milllon years ago.
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Jupher

Beyond Mars and the asteroid bek, in the ouler regions of our solar system, fie the giant planets of
Jupiter, Satum, Uranus and Neptune. in 1372, NASA sent the first of four spacecralt o conduct
the indial surveys of these colossal workds of gas and their moons of ice and rock.

Pioneer 10, launched in March 1972, was the first spacecralt 10 penstrate the asteroid bedt and
travel to the outer regions of the solar system. In Decembar 1973, I raturned the first lose-up
images of Juplter, flying within 132,252 km (82,178 mi) of tha planet's banded cloud tops. Pioneer

maty produce the brown and orange huss

It is liely that methane, ammonia, water and other gases react 1o form organic molecules in the
regions between the planet's frigid cloud tops and the wanmer hydrogen ocean lying bolow.
Boauudwgmaymm howsver, thase arganic compounds, if they exist, ara

The Graal Red Spot has been observed for centuries through telescopes on Earth. This hurricane-
ke storm in Jupiter's atmosphers is more than twice the size of our planet. As a hi
mmGMRdSwmnndrmwmmumwemewl
s surrounded by swirling currents that rotate around the spot and are somatimes consumed by it.
The Great Red Spot might be a million yaars old.

Our spacecrafi detected lightning in Jupler's upper atmosphera and observed auroral emissions
similar 10 Earth's northern lights at the Jovian poles regions. Voyager 1 retumed the first images of
a taint, narrow ring encirciing Jupitar. Largest of the solar system's ~anets, Jupiter rotates ata
dizzying pace, once avery 2 hours 55 minutes 30 seconds, The massive planet takes aimost 12
Eavth years to complete a joumay around the Sun. With 16 known moona, Jupiter is somathing of
& miniahire 20lar system.

A new mission 10 Jupiter, the Galleo Project, is underway. After a 6-year cruise that so far has

Jupher's large moons, exploring in detall what the two Pioneers and two Voyagers revealed.
Gallean Satelites

In 1610, mwmmmuwmwmmdmmm
planet. For the first time, humans had seen the moona of another workl. In honor of thelr
discoversr, these four bodies would become known as the Galllean satelites or moons. But
mmmmwmmrormmummmwmlmw
tha Voyager spacacraft as they flaw past these planet-sized satelites.

One of the most remariable findings of the Voyager mission was the presence of active

vokanoes on the Gallean moon lo. Valcanic eruptions had never before been observed on a

world other than Earth. The Voyager cameras identified at lsast nine active volcanoes on lo, with

pnmuaqwmmmmasmummmsmmwnmsm lo's

marked by orange and yeliow hues, is probably the result of sultur-rich

Mnmmwmm Volcanic activity on this satedite is the result

mﬂm\qmw gravitational tug-of-war between 1o, Jupter, and the other thee
moons.

Europa, approximately the same size as our Moon, is the brightes! Gallean satelite. The moon's
surface displays an array of streaks, indicating the crust has been fractwred, Caughtina
gravitational tug-ol-war like lo, Europa has been heated enough 10 cause is inferior ice to mek,
producing a kquid-water ocean. This ocean is coverad by an ice crust that has formed where
waler is xposed 1o the cold of space. Europa’s core is made of rock that sank 1o its canter.

Like Europa, the other two Gallean moons - Ganymede and Callisto -- are worlds of ice and rock.
Ganymeda is the largest satelite in the solar system - larger than the planets Mercury and Piuto.
The sateliite is composed of about 50 percent waer of ice and the rest rock. Ganymede's surface
has areas of differsnt brightness, indicating that, in the past, material oozed out of the moon's in
tetior and was deposiied at various locations on the surface.
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Calfisto, only slightly smaller than Ganymede, has the lowest density of any Galilean
saeflde, suggesting thal large amounts of water are part of its composition. Calisto is the
raost heavily cratered object in the solar system; no activity during its history has erased old
cradors axcept more impacts,

Datailed studies of all the Gallean satelites wil be performed by the Galleo Orbite .
Saturn

No planet in the aclar gystom is adomed ika Satum. lts exquisite ring gystem is undivaled.
Liko Jupster, Saturn is composed mostly of hydrogen. Butin contrast to the vivid colors and
wild tubulance found in Jovian clouds, Satum's atmosphere has a more subtie,
butterscotch hoe, and s markings are muted by high-altitude haze. Given Satum's
somewhal appearance, scientists ware surprised at the high-velocity
equatorial jet stream that blows some 1,770 km (1,100 mi) per hour.

These American have visited Saturn. Pioneer 11 sped by the planet and its
moon Titan in September 1979, retuming the first close-up images. Voyager 1 followed in
November 1380, sending back breathtaking photographs that revealed for the first time the

d&hmswqmwmﬂwzmwunphnannb
moons in August 1981,

‘The rings are composed of countless low-density particles orbiting individually around
Satum's equator at progressive distances from the cloud tops. Analysis of spacacraft radio
waves passing through the rings showed that the particles vary widely in siza, ranging from
dust io house-sized boulders. The rings are tright because they are mostly ice and frostad
rock.

The rings might have resulted when a moon of a passing body ventured 100 close to Satum. The
abject would have beer tom apart by great tidal forces on its surface and in its interior. Or the
object may not have been fully formed and disintegrated unde the influence of Satur's gravity. A
third possibiity is thal the object was shatiered by collisions with larger objects orbiing the planel,

Unable either to form into a moon or to drift away from each other, individual ring particles appear
|obemunphmb/nugavmmn|pma5ammumm Thase complex
[+ of ringlets that make up the major rings.
Radio emissions quite similar to the static heard on an AM car radio during &n electrical storm
were detected by the Voyager spacecraft. These emissions are typical of ighining but are
beleved to ba coming from Satum’s ring system rather than its atmosphers, where no lightning
3% As they had at Jupiter, the Voyagers saw a version of Earth’s auwroras nea

um's )

The Voyagers discoversd new moons and found several satelites that share the same orblt. We
learned that some moons shapherd ring particies, maintaining Satun's rings and the gaps in the
rings. Satum's 18th moon was dizcovered in 1990 from images taken by Voyager 2 in 1961,

Voyager 1 detormined that Tan has a nétrogen-based atmosphere with methane and argon -
one mone like Earth's in composition than the carbon dioxide atmosphers of Mars and Venus.
Titan's suiface temperature of -179 degrees Celsius (-200 degrees Fahrenheit) implies that there
might ba water-ice islands rising above ocaans of ethane-methane iquid o shudge,
Unioriunatedy, Voyager 1's cameras could not penetrata the moon's dense clouds.

Continuing photochemisty from solas radiation may ba converting Titan's methane to ethane,
acetylene and, in combination with nitrogen, hydrogen cyanide. These conditions may be similar
to the atmospheric conditions of primeval Earth between 3 and 4 billion years ago, However,
Tian's atmospheric temperatura is believed 1o be loo low to permit progress beyond this stage of
organic chemistry.

Ammmlnsmm p-nmuvamﬂommw may help answer
system.

unved
Satum's largest moon, Than, by dropping the Huygens probe through Titan's intriguingly Esvth-ke
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Cassini will fly by Venus twice as well as by Earth and Juplter betore arriving at Satum in November
2004 1o begin a 4-year orbital four of the ringed pianet and s 18 moons. Tha Hurgans probe wil
descond 1o the surtace of Titan in June 2005.

Uranus

ln.hnwywm 4-1/2yemﬂvvnihg$dum szwwmﬂ:de

Uranian system. Tha brief fiyby revealed more about Uranus and s moons than
Mmmmmmmmm«ymzmmwemm
astronomer Wiliam Herschel.

Uranus, third largest of the planets, is an oddbal of the solar sysiom. Uniike the other planats (with
the excaplion of Piuto), this giant lies tipped on its side with its north and south poles allemately
facing the Sun during an B4-year swing around the sokar system. During Voyager 2's fiyby, the
sauth pole taced the Sun. Uranus might have been knocked over when an Earth-sized object
colided with it early in the Kfe of the solar system.

Voyager 2 discovered that Uranus' magnetic field does not follow the usual north-south axis found
on the other planets. Instead, the field is tited 60 degrees and offset from the planet's corter. a
phenomenon that on Earth would be like having one magnetic pole in New York City and the other
n the city of Diakarta, on the isiand of Java in Indonesia.

Uranus' atmosphere consists mainly of hiydrogen, with some 12 percent helium and small amounts
of ammonia, methane, and water vapor, The planet's biue color occurs because methane in its
atmosphera absorbs all other colors. Wind speeds range up to 580 km (360 mi) per hour, and
temporatures near the cloud tops average -221 degrees Celsius {-366 degrees Fatvenhed),

Uranus’ sunii south pole is shrouded in a kind of photochemical *smog® buiovedbbu

mma-wmamwm ight. g the

planel's and of ki inospaceis a ultraviolet

smonhmu * Approsamatedy 8,000 km (5,000 nv) below Uranus' cloud tops, there

nmmmhnmmdmwamdvdamamwommtemm
deep. Beneath this ocean is an Earth-sized core of heavier materials.

Voyager 2 discovered 10 new moons, 16-189 km (10-105 mi in diameter, orbiting Uranus. The
five previously known -- Miranda, Ariel, Umbriel, Titania, and Oberon — ranga in size from 520 to
1,610 %m (323 10 1,000 mj across. Representing a geclogical showcase, thess five moons are
hail-ice, hall-rock spheres that are cold and dark and show evidence of past activity, including
faulling and ice flows.

“Tha most remarkable of Urantzs’ moons is Miranda. ts surface features high cilfs as well as
canyons, crater-pocked plains, and winding valleys. The sharp variations in tevtain suggest thet,
after the moon formed, i was smashed apart by a colision with another body -- an event not
unusual in our solar system, mmmmmmm\nmmmum
fragments from large impacts. What is y is that Micanda y reformed with
some of the material that had been in its interior exposed on its surface.

Uranus was thought to have nine dark rings; Voyager 2 imaged 11. In contradt o Saturn’s rings,
composed of bright particles, Uiranus’ rings are primarily made up of dark, boulder-sized chunks.

Neptune

Voyager 2 completed its 12-year tour of the solas system with an invesligation and the
planet's moons. On Aug 25, 1989, the spacecrall swept 1o within 4,850 km (3,010 mé) of Neptune
and then flew on o the moon Triton. During tha Neptune ancounter, i 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 Neptune's
atmosphere. Resembling Jupiter's Great Red Spat, the storm spins counter-clockwise and moves
westward at almost 1,200 km (745 mi) par hour. Voyager 2 also noted a smafler dark spot and a
fast-moving cloud dubbed the *Scoaler,” as wet as high-altitude clouds over the main hydrogen
and helium cloud deck. The highest wind spoeds of any planet were observed, up to 2,400 km
{1,500 mi) par how,
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and helium upper

Like the other piant planets, Neptuns has a gaseous hydrogen layer over a

Tiquid inferior. mmsmm.hwpummmwmwnmmdh
other gas giants. Nep! blue ap ke Uranus' blue color, is due to
ximospheric methane.

Neptune's magnetic field is tited relative to the planer’s spin axis and i nol centered &t the core.
This phenomenon s simiar to Uranus’ magnetic field and suggests that the fiekd of tha Iwo giants
ans being genarated in an area above the cores, where the pressure is so graat that liquid
hydrogen assumes the slectrical properties of a metal. Earth's magretic field, on the other hand, is
produced by s spining metaliic core and is only slightly tited and ofiset relative o its center,

Voyager 2 aiso shed light on the mystery of Neptuna's rings. Observations from Earth indicated
that there were arcs of material in orbit around the giant planet. ¥ wes not cear how Neptune
could have arcs and how theza could be kept from spreading out into even, unclumped fings.
Voyager 2 delected these arcs, but they were, in pact, part of thin, complete rings. Ammu
small moons could explain the arcs, but such bodies wers not spotted.

Astronomers had identified the Neptunian moons Triton in 1846 and Nereid in 1948. Voyager 2
found six mora. One of the new moons - Proteus — is actually larger than Nereid, tut since
Proteus orbits close to Neptune, # was lost in the planet's giare for cbservers on Earth.

Triton circles Naptune in a retrograda orbit in under 6 days. Tidal forces on Triton are causing i o
spiral slowly loward the planet. in 10-100 milion years {a short time in astronomical terma), the
mwimwdmﬂntNmmngmlyﬂharhmhMImmmgm
mccompany the planer's modest curment rings.

Triton's kandscape is as strange and unexpected as those of lo and Micanda. The moon has more
rock than its counterpents at Saturn and Uranus. Triton's mantie is probably composad of water-
ica, but its crust is a thin vemeer of nitrogen and methane. The moon shows two dramatically
different types of larrain: the so-called "cantaloupe” terain and a recading ice cap.

Dark streaks appaar on the ice cap. Thess straaks are the fallout from -iike volcanic vants
that shoot nitrogen gas and dark, fine-grained particles 10 heights of 1-8 km (1-6 m). Triton's thin
atmosphere, only 1/70,000th as thick as Eartis, has winds thai carry the dark parficles and deposit
them as streaks on the ice cap ~ the coldest surface yet discovered in the solar System (-235
mm\bImFm Triton might be more ke Pluto than any other object
apacecralt have $0 far visited.

Pluto

Phato is the mosi distant of the planets, yet the ecentricity of its arbit periodically carries ft inside
Neptune's orbit, where & has been since 1979 and where it wilt 'emain until March 1999. Pluto's
‘oibit is also highly inclined -- tited 17 dagrees to the orbital plane of the other planets.

Discovered in 1930, Pluto appears to be fittie more than a celestial snowball. The planet's
diameter is calcutated to be appradmately 2,300 km (1,430 mi), only 2/3 the stze of our Moon.
iGround-based observations indicate that Pluta's surface is covered with methane ice and thet
there is a thin aimosphers that may freaze and fall 1 the surface as the planet moves away from
the Sun, Observations aiso show that Pluto's 8pin axis ie tipped by 122 degrees.

Tha panet has one known satelite, Charon, discovered in 1978, Charon's surtace composition is
difersnt from Pluto's: wmwnmmmmuuummmm s

uunymwwwmm 0 both bodies aiways keep the same hemisphere facing
each other. Pluto’s and Charor's rotational period and Charon's period of revolution are all 6.4
Earth days.

No spacecralt hes sver visited Pluto, however, & Piuto Fast Fiyby mission &s being studied for
possible kaunch i 1998-2000.
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Comets

The outermost members of the solar system occasionally pay a visit 1o the inner planats. As
asteroids ara the rocky and metallic remnants of the formation of the solar System, comets are the
icy debris from that dim beginning and can survive only fas from the Sun. Most comet nuclel
reside in the Oort Cloud, a loose swarm of objects in a halo beyond the planets and reaching
perhaps halfway 10 the nearest star.

Comet muclel orbit in this frozen abyss until they are gravitationally into new orbits that
carry them close 10 the Sun. As a nucleus falls inside the orbits of the outer planets, the volatile
mummumawaummwam,bymcmmmmmmam
inner planeis, these volatile elements are boding. Tha nucleus itself is iseguiar and only a few
miles across, and is made principally of water-ice with methane and ammonia.

As these materials boil off of the nucieus, they form a coma or dloud-fike *head" that can measure
1ens of thousands of kllometers across. The coma grows as the comet gets closer to tha Sun. The
stream of charged particles coming from the Sun pushes on this cloud, blowing it back and giving
risa to the comet's “ais.” Gases and ions ara blown directly back from the nuceus, but dust
paticies are pushed more siowly. As the nucleus continues in its orbit, the dust particles are left
behind in a curved arc.

Both the gars and dust tais paim away from the Sun; in effect, the comet chases #s tals as it
recedes from the Sun. The taiks can reach 150 milion km (33 milion mi) , length, but the total
amount of material contained i this dramatic display would fitin an ordinary sitcase. Comets
from the Latin cometa, meaning “long-haired" - are essentially dramatic light shows.

Some comets pass thiough 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
dosad eliptical orbits and repeatedly return 10 the inner solar system.

Haley's Comet is the most famous exampie of a relatively short pariod comet, retuming on an
average of once every 76 years and orbiting from Neptune to within Venus' orbit.
Confimed sightings of the comet o back 1o 240 B.C. This regular vislior to our solar system

is named for Sir Edmund Halley, bacausa he plotted the comet's orbit and predicted its retum,
bazed on earker sightings and Newtomian laws of motion. His name became of astronomical
lore when, in 1759, the comet retumed on schedule. Unfortunately, Sir Edmund did not ive to

E 18

A comet can be very prominent in the sky i i passes L] Unfortuniately,

on s most recent appearance, wsmmmmmnAmmmam
mi) from our world. The comet was visible to the naked eye, aspecially for viewers in the southem
hemisphere, mnmmspomnhr Comets have been so bright, on rare occasions, that they
wera visible during daytime. Historically, comet sightings have been interpreted as bad omens and
mmwm;mnmw

Seveal have flown by comets at high spead; the first was NASA's infernational Cometary
Explorer in 1985. An armada of five spacecraft ftwo Japanese, two Soviet, and the Giotto spacecraft
from the European Space Agency) flew by Halley's Comet in 1986.
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SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Venera 1 Venus Probe Feb 12, 1961 First Soviet planetary flight; launched from Sputnik 8. Radio contact was loat during
USSR flight, spacecraft was not operating when it passed Venus.

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

USA

Sputnik 19 Venus Probe Aug 25, 1962 Unsuccessful Venus attempt,

USSR

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

Sputnik 20 Venus Probe Sep 1, 1962 Unsuccessful Venus attempt,

USSR

Sputnik 21 Venus Probe Sep 12, 1862 Unsuccessiul Venus attempt.

Ussh

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

Mars 1 Mars Probe Nov 1, 1962 Contact was tost when the spacecraft anterna could no longer be pointed towards
USSR Earth.

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

USSR

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

USSR

Mariner 3 Mars Flyby Nov 5, 1964 Shroud failed to jettison property; Sun and Canpous not acquired; spacecraft did not
USA encounter Mars. Transmissions ceased 9 hours after launch. Entered solar orbit
Mariner 4 Mars Flyby Nov 26, 1964 Jul 14, 1965 Provided first closs-range images of Mars, confirming the existence of surface craters,
USA Entered solar orbit.

Zond 2 Mars Probe Nov 30, 1964 Passed by Mars; faited to return data. Went into solar orbit.

USSR
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Venera 2
USSR
Venera 3
USSR

Venera 4
USSR
Mariner 5
USA
Venera s
USSR
Venera 6
USSR
Mariner §
Mariner 7
USA

Venera?7
USSR

Verus Probe
Venus Probe

Venus Proba

Venus Flyby

Venus Probe

Venus Probe

Mara Fiyby

Mars Flyby

Nov 12, 1965

Nov 16, 1965

Jun 12, 1967

Jun 14, 1967

Jan 5, 1968

Jan 10, 1969

Feh 24, 1969

Mar 27, 1969

Venus Lander  Aug 17, 1970

Feb 27, 1966

Mar 1, 1968

Oct 18, 1967

Oct 19, 1967

Mar 18, 1969

Mar 17, 1969

Jul 31, 1969

Aug 5, 1969

Dec 15, 1970

Passed by Venus, but falled to retum data.

Impactad on Venus, becoming the first spacecraft to reach another planet. Falled to
retum data.

Dmmmpsdcmsmmeddataduﬂngpumdesesm Semrmaswomomsof
pressure, density, and chemical pl before
ceased.

Advanced instruments retumed data on Venus' surface temperature, atmosphere, and
magnetic field environment. Entered solar orbit

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

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

Provided high-resolution photos of Martian surface, concentrating on equatorial
region. Emered solar orbit.

Provided high-resolution photos of Martian surface, concentrating on southem
hemisphere. Entered solar orbit.

Entry velocity was reduced ically before 2 After fast
descent through upper layers, me parachuto canpoy opened 1u|ly. slmmng descem to
aliow fuller study of lower layers. Gradually i g temp )es were X

Returned data for 23 minutes after landing.
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SPACECRAFT  MISSION LAUNCH DATE  ARRIVAL DATE REMARKS

Cosmos 359 Venus Lander Aug 22, 1970 Unsuccassful Venus attempt; failed to achieve escape velocity.

USSR

Mariner 8 Mars Orbiter  May 8, 1971 Centaur stage matfunctioned shortly after launch.

USA

Cosmos 419 Mars Probe  May 10, 1971 First use of Proton launcher for a planetary mission, Placed in Earth orbit but failed to

USSR sepavate from fourth stage.

Mars 2 Mars Orbiter  May 19, 1971 Nowv 27,1971 memmmmmmmmmmummsoﬂ

USSR and Lander land. Lander carmied USSR pennant. Orbiter continued to transmit data.

Mars 3 Mars Orbiter  Muay 28, 1871 Dec 2, 1971 Landing capsule separated from spacecraft and landed in the southermn hemisphere.

USSR and Lander Onboard camera operated for only 20 seconds, transmitting a small panoramic view.
Orbiter transmitted for 3 months.

Mariner 9 Mars Orbiter  May 30, 1971 Nov 13, 1971 First interplanetary probe to orbit anather planet. During nearly a year of operations,

USA obtained detailed photographs of the Martian moons, Phobos and Deimos, and mapped

100 parcent of the Martian surface. Spacecraft is inoperable in Mars orbit.

Pioneer 10 Jupiter Flyby ~ Mar 2, 1972 Dec 3, 1973 First m, the i Belt. Obtained first close-up images of

USA Jupiter, ir i P and internal structure.  Still
opermmmnnmSoleymm

Venera 8 Venus Larcler Mar 27, 1972 Jul 22, 1972 As the spacecraft entered the upper atmosphere, the descent module separated while

USSR the service module burned up in the atmosphere. Emryspoodwasrsducedby
aerodynamic braking before parachute deployment. During , 8

was used 10 offset high temperatures. Rmmdddaontsmperme. pressure,
light levels, and descent rates, Transmitted from surface for about 1 hour.

Cosmos 482 Venus Lander Mar 31, 1972 Unsuccessful Venus probe; escape stage misfired leaving craft in Earth orbit.
USSR
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SPACECRAFT MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Pioneer 11
USA

Mars 485
USSR

Mars 687
USSR

Venera 9

Venera 10
USSR

Jupiter/Satum  Apr 5, 1973
Flyby

Mais Orbiters  Jul 21, 1973
and Landers  Jul 25, 1973

Mars Orbiters  Aug 5, 1973
andLanders  Aug 8, 1979

Venus Orbiter  Jun 8, 1975
and Lander

Venus Orbiter  Jun 14, 1975
and Lander

Dec 2, 1974 (Jupiter)
Sep 1, 1979 (Saturm)

Feb 10, 1974
Fab 12, 1974

Mar 12, 1974
Mar g, 1974

Feb 5, 1974 (Verus)

Mar 29, 1974 (Merawry)
Sep 21, 1974 (Mercury)
Mar 18, 1975 (Mercury)

Oct 22, 1975

Oct 25, 1975

The succeasiul encoumer of Jupiter by Pioneer 10 permitted Pioneer 11 1o be
retargeted in flight to fly by Jupiter and encounter Saturn. Still operating in the outer
Solar System.

Pair of spacecraft launched 10 Mars. Mars 4 retro rockets failed to fire, preventing orbit
insertion. As it passed the planet, Mars 4 returned one swath of pictures and some
radio occultation data. Mars 5 was successfully placed in orbit, but operated only a few
days, retuming photographs of a small portion of southern hemisphere of Mars,

Second pair of spacecraft launched to Mars. Mars 6 lander module transmitted data
during descent, but transmissions abruptly ceased when the landing rockets were fired.
Mars 7 descent module was separated from the main spacecraft due to a problem in the
oparation of one of the onboard systems, and passed by the planet.

First dual-planet mission. Used gravity of Venus to attain Mercury encountsr. Provided
first ultraviolet photographs of Venus; returned close-up photographs and detailed data
of Mercury. Transmitter was turned off March 24, 1975, when attitude control gas was

d is in solar orbit.

First spacecraft to transmit & picture from the surface of another planet The lander's
signais ware transmitted to Earth via the orbiter. Utilized a new parachute system,
consisting of six chutes. Signals continued from the surface for nearty 2 hrs 53 mins.

During descent, atmaspheric 1ts and detalls of physical and chemical
contents ware tranamitted via the orbiter. Transmitted pictures from the surface of
Venus.
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SPACECRAFT  WMISSION LAUNCHDATE ARRIVAL DATE REMARKS
Viking 1 Mars Orbiter  Aug 20, 1975 Jul 19, 1978(’!!0@0 First U.S. mmmmw-mwmmmm Landed on the Plain of
USA and Lander Jul 20, 1678 (] Chryse. Ph showed an orange-red plain strewn with rocks and sand dunes.

Mommm-wmszooommmngmm approximately 97%
of the surafce was imaged. Orbiter 1 operated until August 7, 1980, when it
used the last of its attitude control gas. Lander 1 ceased operating on Nov 13, 1983,

Viking 2 Mars Orbiter Sep$, 1975 Aug 7, 1978 [in orbit) Landed on the Plain of Utopia. Discovered water frost on the surface at the end of he

USA and Lander Sep 3, 1976 fended) Martan winter. The two Landers took 4,500 images of the surface and provided over 3
million weather reparts. Orbiter 2 stopped operating on July 24, 1978, when ils atilude
contral gas was depletad because of aleak. Lender 2 operated untl Apr 12, 1980,
when it was shut down due 10 battery degenaragion.

Voyager 2 Tour ofthe Aug 20, 1977 U9, 1978 (Juper) invesigated he Jupiter, Satum and Uranus planetary systems, Provided frst close-up

USA Outer Planets Aug 25, 1981 (Sabumy) photographs of Uranus and its moons. Used gravity-assist at Uranus 10 coninue on ©
Jan 24, 1966 (Urarus) Neptune. Swept within 1280 km of Nepiune on August 25, 1989, The spacecralt wil
Aug 25, 1969 (Nepiune)  continue into intensieliar space.

Voyager 1 Tour of Jupiter  Sep5, 1977 Mar 5, 1979 {Jupiter) WNWNMMM Retumed spectaculer

USA and Satum Now 12, 1980 (Sakum) Aded evidence of @ ring encircing Jupier, Continues 1 rebum
mmmw'm

Fioneer Vorus 1 Verus Ortiter My 20, 1978 Dec4, 1978 mdv-\-’n'hmbymh imaged its doud systems, explored its magnelic

USA : of the solar wind with a planet that hes no

nhicmnmdcidd Provided radar silimetry maps for nearly ait of he surface of
Venus, resciving foatures down 1 about 50 miles across. Still operating in orbit
around Venus.

mvw? VerwsProbe  Aug8, 1978 DacB, 1978 Dispaiched heat-reaising probes 10 penarate the stmosphers at widely




Planetary Exploration

M O, 1986 (Halley)

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS
Verwma 11 Verus Orbiter  Sep 9, 1978 Dec 25, 1978 Arived at Venus 4 days sfer Vensra 12. The two landers 1ok nine samples of the
USSR and |.ander stmosphare at varying haights and confirned the basic components. imaging system
falect; cid not retum photos. Oparated for 95 minuses.
Venera 12 Verus Orblier  Sep 14, 1978 Dec21, 1978 A ransit module was posiioned 1o relay the lander's data from behind the planet.
USSR and Lander Retumed deta on and Did not retum photos;
imaging system falled. Wb‘lom
Venera 13 Venus Orbiter  Oct 31, 1981 Mar 1, 1962 nmwmmhmvmm Transmitted eight color pictures via
USSR and Lander orbiter. and isotopic composition, electric discharges,
and cloud structure, Op«mdbr57mm
Venera 14 Venus Orbiter Nov 4, 1981 Mar 3, 1962 Transmitted details of the atmosphere and clouds during descent; soil sampla taken.
USSR and Lander Opecated for 57 mirudes.
Venera 15 Venus Orbiter  Jun 2, 1983 Oct 10, 1983 Obrained first high-resohution pictures of polar area. Compiled thermal map of aimost
USSR antire northern hemisphere.
Venera 18 Venus Orbiter  Jun 7, 1963 Oct 16, 1983 mmmmmdampdwmnmm Soviet and U.S.
USSR geciog P prating these images.
Vega1&2 Venus/Halley Dec 15, 1984 Jun 11, 1965 (Venus)  intemational two-spacecrait project using Venusian gravity to send them on to Halley's
USSR Mav 6, 1966 (Halley) Comet after dropping the Venusian probes. The Venus ianders studied the atmosphere
Dec 21, 1964 Jun 15, 1985 (Venus) mdaoqulvod a surface soil sample for analysis. Each lander released a helium-filed

d balloon to cloud properties. The other half of the Vega payloads,
carying cameras and instruments, continued on 10 encounter Comet Halley.
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SPACECRAFT

MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Phobos 1 & 2
USSR

Magelen
USA

f

Mars Cbserver
USA

Mars/Phobos

Mars Orbiter

Jul 7, 1988

Jut 12, 1968

My 4, 1060

Oct 18, 1969

Sep 25, 1882

Jan 1989 (Mars)
Jan 1080 (Mars)

Aug 1960

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

International two-spacecraft project to study Mars and its moon Phobos. Phobos 1 was
disabled by a ground control error. Phobos 2 was successiully insented into Martian
orbit In January 1989 to study the Martian surface, atmosphere, and magnetic field. On
March 27, 1989, communications with Phobos 2 were lost and efforts to contact the
BpACcecraft were unsuccessiul.

Reatumed radar images that showed geciogical feabures Lnilke anything seen on Earth.
One area scientists called craler farms; ancther arsa was covered by a checkened
pattor of clossly spaced fault ines runring st ight angles. Most inriquing were
indications that Venus stil mary be geclogically active. Wil continue 1o map the entire
surface and obeorve evidence of volcanic erupion into 1991,

A sophisticated two-part p an Orbiter wil be insartad into orbit anound Jupiter
1o rermotsly sense the planet, its satelites and the Jovian magnetsphers and a Probe
will dascend into the asmaosphere of Jupiter 10 Make in situ MeasuremMents of its nature.
Galileo flew by Venus, conduciing the first infrared imagery and specroscopy beiow the
planet's coud deck o used the Esnh's gravity 1o speed it on its waty 10 Jupiter.

Communication was lost with 1he Mars Observer on August 21, 1993, 3 days bafore
e orbit insertion bum.
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SPACECRAFT MISSION LAUNCHDATE ARRIVAL DATE REMARKS

Pioneer 1 Lunar Orbit ~ Oct 11, 1958 Did not achieve lunar trajectory; launch vehicle second and third stages did not

usa separate evenly. Returned data on Van Allen Belt and other phenomena before
reentering on October 12, 1958,

Pioneer 2 Lunar Orbit  Nov 8, 1958 Third stage of launch vehicle failed to ignite. Retumed data that indicated the Earth's
equatorial region has higher fiux and energy levels than previously believed. Did not
achieve orbit.

Pioneer 3 Lunar Probe  Dec 6, 1958 First stage of launch vehicle cut off prematurely; ransmitted data on dual bands of

USA radiation around Earth. Reamered Decemnber 7, 1958,

Luna 1 Lunar Impact  Jan 2, 1959 intended to impact the Moon; carmied instruments to measure radiation. Passed the

USSR Moon and went mto solar orbit.

Pioneer 4 Lunar Probe  Mar 3, 1959 Mar 4, 1959 Passad within 37,300 miles from the Moo, returned axcellent data on radiation.

USA Entsred solar orbit.

Luna 2 Lunar impact  Sep 12, 1959 Sep 15, 1959 First spacecraft to reach another celestial body. mpacted east of the Sea of Serenity;

USSR carried USSR pennants,

Luna3 Lunar Probe  Oct 4, 1959 First spacecraft to pass behind Moon and send back pictures of far side. Equipped with

USSR aTVp ing and i 1 systern, retumed pictures of far side including
composite full view of for side. Reentered Apr 29, 1960,

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

USSR

Ranger 1 Lunar Probe  Aug 23, 1961 Flight test of lunar sp aft carrying i o collect data on solar plasma,

usa

particles, magnetic fields, and cosmic rays. Launch vehicle failed to restart resutting in
low Earth Orbit. Reentered August 30, 1961.
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SPACECRAFT  MISSION

LAUNCH DATE  ARRIVAL DATE

REMARKS

Ranger 2
UsAa

Ranger 3
USA

Ranger 4
USA

Lunar Probe

Lunar Landing

Lunar Landing

Lunar Landing

Lunar Probe

Lunar Orbiter

Lunar Photo
Lunar Photo

Lunar Photo

Lunar Photo

Nov 18, 1961

Jan 26, 1962

Apr 23, 1862

Oct 18, 1962

Jan 4, 1963

Apr 2, 1963

Jan 30, 1964

Jul 28, 1964

Feb 17, 1965

Mar 21, 1965

Apr 26, 1962

Feb 2, 1964
Jul 31, 1964

Feb 20, 1965

Mar 24, 1965

Flight test of spacecraft systems for future lunar and interplanetary missions. Launch
wvehicle altitude control system failed, resulting in low Earth orbit. Rieentered
November 20, 1961.

Launch vehicie matfunction resuitad in spacecraft missing the Moon by 22,862 miles,
Spi data on radiation were 4 Ertered solar orbit.

Failure of central computer and sequencer system rendered experiments Leeless. No
telemetry received. impacted on far side of the Moon,

Power failure rendered alt systems and axperiments useless; 4 hours of data received
from gamma ray experiment before battery depletion. Passed within 450 miles of the
Moon. Emtered solar orbit.

Unsuccessful lunar attempt.

Attempt to solve problems of landing instrument containers. Contact lost as it passed
the Moon. Barycentric orbit,

TV cameras failed; no data retumed. Impacted in the Sea of Trarquility avea.

Transmitted high quality photographs, man's first close-up lunar views, before impacting
in the Sea of Clouds area.

Transmitted high quality photographs before impacting in the Sea of Tranquility ares.

T high quality photog bedora impacting In the Crater of Alphonsus.
Aimost 200 pictures were shown kive via commercial television in the first TV
spectacular from the Moon.
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SPACECRAFT MISSION LAUNCH DATE  ARRIVAL DATE REMARKS

Luna s Lunar Lander  May 9, 1965 May 12, 1965 First soft landing attempt. Ry ket malfunctioned; sp imp. d in the Sea of

USSR Clouds.

Luna g Lunar Lander  Jun 8, 1965 During midcourse correction maneuver, engine falled to switch off. Spacecraft missed

USSR Moon and entered solar orbit.

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

USSR orbit.

Luna? Lunar Lander  Oct 4, 1965 Oct7, 1965 Retrorockets fired early; crashed in Ocean of Storma.

USSR

tuna8 Lunar Lander  Dec 3, 1965 Dec 6, 1965 R fired late; hed in Ocean of Storms.

USSR

Luna 9 Lunar Lander Jan 31, 1966 Feb 3, 1966 First successful soft landing; first TV transmission from lunar surface. Three panoramas

USSR of the lunar landscape wera transmitted from the eastern edge of the Ocean of Storms.

Cosmos 111 {unar Probe  Mar 11, 1966 Unsuccessful lunar attempt. Reentered March 16, 1966.

USSR

Luna 10 Lunar Orbiter  Mar 31, 1966 First lunar satellita. Studied lunar surface radiation and magnetic field i Y

USSR monitored strength and variation of lunar gravitation. Sal ic orbit

Surveyor 1 Lunar Lander May 30, 1966 Jun 2, 1968 First U.S. spacecraft to make a fully controlled soft landing on the Moon; landed in the

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

Lunar Orbiter 1 Lunar Orbiter  Aug 10, 1966 Aun 14, 1966 over 2 milkon square miles of the Moon's surtace, Took first photo of

USA Earth from lunar distance. Impacted on the far side of the Moon on October 29, 1966,

Luna 11 Lunar Orbiter  Aug 24, 1966 Second lunar satellite, Data received during 277 orbits. Selenocentric orbit.

USSR
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SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Surveyor 2 Lunar Lander  Sep 20, 1966 Sep 22, 1968 Spacecraft crashed onto the lunar surface southeast of the crater Copernicus when one

USA of its three vemier engines failad to ignite during & mid-course Maneuver.

Luna 12 Luner Orbiter  Oct 22, 1006 wmmmwpuomuovs“omummmmm

USSR aroas. Testoed electric motor for Lunokhod's wheels. Selenocentric orbit

Lunar Orbitar 2 Lunar Orbiter  Nov &, 1988 Nowv 10, 1066 Photographed landing sites, inciuding the Ranger B landing point, and surface debris

USA tossed out at impact. Impacted the Moon on October 11, 1967,

Luna 13 Lunar Lander Dec 21, 1988 Dec 24, 1966 Soft landed in Ocean of Storms and sent back panoramic views., Two arms were

USSR extended to measure soil density and surface radicactivity.

Lunar Orbiter 3 Lunar Orbiter  Feb 4, 1867 Feb B, 1967 Photographed lunar landing sites; provided gravitational field and lunar anvironment

USA data. Impacted the Moon on October 9, 1967,

Surveyor 3 Luner Lander  Apr 17, 1967 Apr 18, 1967 Vemier engines failed 1o cut off as planned and the spacecraft bounced twice before

USA landing in the Ocean of Storms. Retumed images. Inciuding a picture of the Earth
during lunar eclipse, and used a scoop to Make the first excavation and bearing test on
an extraterrestrial body. Returned data on a soil sample. Visual range of TV cameras
was extended by using two flat mirrors.

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

USA

Surveyor 4 Lunar Lander  Jul 14, 1987 Sl 17, 1067 Radio contact was loet 2-1/2 minutes before touchdown when the signal was abruptly

USA loat. Impacted in Sinus Medi.

Lunar Orbiter 5  Lunar Orbiter  Aug 1, 1967 Aug 5, 1867 d 200 to better than 99%. Usad in arbit as a tracking

USA lﬁvgot Irvpan‘deoonoanuys*l 1968,
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SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Surveyor 5 Lunar Lander  Sep 8, 1967 Sep 10, 1967 lly solved by tests and maneuvers during flight.
USA Son-hndodmh-Suo'TrwnMy Retumed images and obtained data on lunar
surface radar and themmal reflectivity. Performed first on-site chemical soil analysis.

Surveyor @ Lunar Lander Nov 7, 1967 Nov 9, 1967 Soft-landed in the Sinus Medii arsa. Retumed images of the lunar surface, Earth,
USA Juphter, and several stars. Spacecraft engines were restarted, liting the spacecraft
sbowt 10 feet from the surface and landing it 8 feet from the original site.
Surveyor 7 Lunar Lander  Jan 7, 1968 Jan g, 1968 Landed near the crater Tycho. Retumed stereo pictures of the surface and of rocks that
USA were of special interest, Provided first observation of artificial ight from Earth.
Luna 14 Lunar Orbiter  Apr 7, 1968 Studied gravitationa field and "stability of radio signals sent to spacecratt at different
USSR locations in respect to the Moon.® Made further tests of geared elactric motor for
) ) ¢
Zond § Circumiunar  Sap 15, 1968 First apacecraft to circumnavigate the Moon and retumn to Earth. Took photographs of
USSR the Earth. Capsule was recovered from the Indian Ocean on September 21, 1968,
Russia's first sea recovery.
Zond 6 Circumiunar  Nov 10, 1968 wwm»wmmwmmmrmwmmmu
USSR ‘ausomatic functioning of & manned spaceship that wil be sent to the Moon,*

Photographed lunar far side. Reentry made by skip-glide technique; capsuie was
recovered on land inside the Soviet Union on November 17, 1968.

Luna 15 Lunar Sample Jul 13, 1968 Jul 21, 1969 First lunar sample return attempt. Began descent manauvers on its 52nd revolution.
USSR Retumn Spacecraft crashed st the end of a 4 minute descent in the Sea of Crises,

Zond 7 Circumiunar  Aug 7, 1969 ‘Third circumiunar fight. Fer side of Moon phatographed. Color pictwres of Earth and
USSR Moon brought back. Reentry by skip-glide technique on August 14, 1969,

B8-75



I T UE . T LW |

Lunar Exploration

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Casmos 300 Lunar Probe  Sep 23, 1969 Unsuccesstul lunar attempt. Reentered September 27, 1960,

USSR

Cosmos 305 Lunar Probe  Oct 22, 1068 Unsuccessful lunar attempt. Reentaned October 24, 1969,

USSR

Luna 16 Luner Sample  Sep 12, 1870 Sep 20, 1970 First recovery of lunar soil by an 0 C landing achieved in

USSR Retum Sea of Fertility; automatic drilling rig deployed; sampies collected from lunar surface and

to Earth on 24,1970,

Zond 8 Circumiunay  Oct 20, 1970 Fourth circumiunar flight. Color pictures taken of Earth and Moon. Russia's second sea

USSR recovery occurred on October 27, 1970, in the Indian Ocean.

Luna 17 Lunar Rover  Nov 10, 1870 Nov 17, 1970 Carrying the first Moon robot, soft landed in Sea of Rains. Lunokhod 1, Mwnby&man

USSR team on Earth, traveled over the lunar surface for 11 days; transmitted photos and
analyzed soll samples.

Luna 18 Lunar Lander Sep 2, 1871 Atternpted to land in Sea of Fertility on Sep 11,1971, C ceased

USSR shortly after command was given to start descent engine.

Luna 18 lunar Orbiter  Sep 28, 1971 From lunar orbit, studied Moon's gravitational field; transmitted TV pictures of the

USSR surface. Selenocentric orbit.
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SPACECRAFT MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Luna 20 Lunar Sample
Retum

Luna 21 Lunar Rover

Luna 22 Lunar Orbiter

tuna 23 Lunar Sample
Retumn

Luna 24 Lunar Sample
Return

Clementine  Lunar Flyby

Feb 14, 1972

Jan 8, 1973

May 29, 1974

Oct 28, 1974

Aug 9, 1978

Jan 25, 1994

Jan 15, 1873

Jun 2, 1974

Aug 14, 1976

Soft landed In Sea of Crises. Used “photo-telemetric device” to relay pictures of
surface. A rotary-percussion drill was used to drill into rock; samples were lifted into a
capsule on ascent stage and retuned to Earth on Feb 25, 1972

Caried improved equipment and additional instruments; second Lunokhod rover soft
fanded near the Sea of Serenity. Lunar surface pictures were transmitted and
p wols p d. Ceased ap g on the 5th lunar day.

Placed in circular lunar orbit then d to obtain TV p of high quality and
good resolution. Altimeter readings were taken and chemical rock composition was
L by gamma radiath fric orbit,

Landed on the southem part of the Sea of Crises on November €, 1974. Device for
taking samples was damaged; no driting or sample collection possible,

Landed in Sea of Crises on August 18, 1976, Carried larger soil carrier. Core samples
were drilled and returned. U.S. and British scientists were given samples for analyses.

Carrying ultraviolet/visible and near-infrared cameras, minevalogical mapping of the
moon will the sclentific kr dge of the surface for future exploration. The
mission faled in its attempt to flyby the asteroid Geographos,
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Unofficial Tabulation of CIS (USSR) Payloads
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Mars - 1 8 (] [ [ ] ] 0 7
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NASA Major Launch Record 1958

MISSION/ LAUNCH [LAUNCH ] PERIOD CURRENT ORBITAL PARAMETERS | WEIGHT REMARKS
~l;;;;)ulgn VEHICLE | DATE | (Mins.) km) | Perigee (km) [ Inci (deg) | g (Al L from ESMC, unless otherwise “m.ﬂjg_s_g_
Ploness | (L) Thor-Able | Oct 11 DOWN OCT 12, 1958 342 Measure magnetic faids around Earth or Moon. Error in bumout
Em| 130 () welocity and anghe; did not reach Moon. Retumed 43 hours of data on
oxtent of tadiation band, hydromagnetic: cacillstions of magnetic fleki,
denaly of n spece, and
ic: fiid.
Beacon | (U) Jupiter C Oa 23 DID NOT ACHIEVE ORBIT 42 Thin plastic sphere (12-feet in diameter afier inflation) to study
(V] atmosphers density st various levels. Upper siages and payload
rated prior 1o first- burnout.
Pioneer It (U} Thos-Able | Nov 8 DID NOT ACHIEVE ORBIT 36.1 Measurement of magnetic fwkis around Earth or Moon. Third stage
129 () Fallad 10 ignite. ks brief data provided svidence that equetorial region
about Eanth has higher fhux and highar energy radiation than previously
comiderad
Ploneer It (L)} Juno 1l {U) DecE DOWN 7.1988 59 Msasurement of radiation 0 space. Efror in burntud velocity and angle;
did not reach Moon. During ks flight, discovered second radiation bek
around Canth,
1959 1959
Vanguard Il (U} Vanguard Fob 17 12a 3054 87 329 94 Sphere (20 inches in diameter) 1o measurs coud caver. First Earth
Alpha 1 (SLV4) (L} photo from sateite. interpratation of data dificuk because satelite
Seveloped precessing motion.
)_P_iom- v (S) Juna Il (S} Mar 3 HELOCENTRIC ORBIT 6. Measurement of radiation in space. Achieved Earth-Moon trajeciory;
Nu 1 retumnd exceliont radiation data. Passed within 37,300 miles of the
Moon on March 4, 1959.
Vanguard (U} Vanguard Apr13 DID NOT ACRIEVE OFBIT 10.6 MMM«#MWW“ Sphere A contained a
{SLV-S) (W) pracise magnatometer to mep Earth's magnetic eld, Spherm B wes &
30-inch inflatabile sphers for optical tracking. Second siage falled

because of damage at ration ‘
Vanguard (U} Vanguard un 22 DID NOT ACHIEVE ORBIT T8 Magnesium alloy sphere (20 inches in diameter], 1o Measure

(SLY-6) (N soiar-Earth heating process which generates weather. Faulty second-

o #8858 valve caused failure.
Explorer (S-1} duno B (L) i 16 DID NOT ACHIEVE ORBIT 415 To measurs Earth's radietion Balance. Desiroyed by Range Safety
(]

Officer 5-1/2 seconds after itofY; failure of power supply 1o guiiance
systom.
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NASA Major Launch Record 1959
MISSION/ LAUNCH [LAUNCH [PERIOD | CURRENT ORBITAL PARAMETERS | WEIG| REMARKS
intl Design VEHICLE | DATE | (Mins)) [, oe incl (kg) {All Launches from ESMC, unless otherwise noted)
Explorer 6 Thor-Abie Il Aug 7 DOWN PRIOR TO JULY 1961 644 Camwd instruments to study particies and meteorology. Heiped i the
82(9) 134 (8) discovery of thies radistion levels, a ring of sleciric current circling the
[ Dota 1 Earth, and ghtained crude cloud cover images.
Beacon Il (U} Juno 1 (L) Aug 14 DID NOT ACHIEVE ORBIT 4.5 Thin plastic inflatable sphere (12-fest in diameter) 1o study atmosphere
density at various levels. Promature tuel depistion in first stage caused
Big Joe Atis 10 Sep 9 SUBORBITAL FLIGHT Suborbilal test of the Mercury Capeule. Capsule recovered
____sucosashuly after resniry fest. wE
Vanguard Hll {S) Vanguard Sep 18 1274 7 512 334 45.4  Solar-powsred magnesium sphere with magnetomeler boom; pravided
Etat {B8LV-7) (S} a comprehensive survey of the Earth's magnetic fieid, surveyed location
location of lower adge of radiation belts, and provided an accurats
count of micrometeorite impacts. Las! transmission December 8, 1959, |
Littie Joe 1 (S) Lite Joo Oct 4 SUBORBITAL FLIGHT Suborbital test of the Mercury Capaule to quaiify the booster for use
LN #6) (8) with the Mereury Test Program.
Explorer 7 Juna il (S) Oc 13 DOWN LY 18, 1988 41.5  Provided data on snergetic particies, radiation, and magnetic storms.
(S-14) (S) Also recorded the first micrometeorite penetration of a senaor.
lota 1
Littie Jos 2 (S) Littte Jos Nov 4 SUBORBITAL FLIGHT Suborbital tast of Mercury Capsule 10 test the escape system. Vehicla
WY NA) (S) functioned perfectty, but escape racket ignited several seconds 100 late.
£
Pioneer P-3 (L3 Atlas-Able 20  Nov 28 DID NOT ACHIEVE ORBIT 168.7  Lunar Orbhier Probe; payload shoud broke away after 45 seconds.
Cittie Joo 3 () Littia Jos Dec 4 SUBORBITAL FUGHT Suborbial 1651 of the Mercury Capadie, included sscape system and
WV #3(S) biomedical tests with monkey (Sam) aboard, to demanstrata high
akRude abort st max q. {WFF;
1960 1960
Littie Joe 4 (S) Littte Joor Jan21 SUBORBITAL FLIGHT Suborbital test of Mercury Capsule inciuded escape system and
LNV NB)(S) biomadical test with monk; iss Sam) aboard. d
Piones V (P-2) Thor-Able IV Mar 11 HELIOCENTRIC ORBIT 230 Sphere, 28 inches in diamater, 1o inveatigate interplanetary space
S 219(8) between orbits of Earth and Venus; test long-rangs communications;
Alpha 1 and determine strength of magnetic fisids.
Explorer (S-46) Juno 1 {U) Mar 23 DID NOT IEVE ORBIT 16.0  Analyze sleciron and proton radiation energies in a highly eliptical
v orbit. Telemetry lost shortly after first stage bumout; one of the upper

stages failed to fire.
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NASA Major Launch Record 1960

MISSION/ LAUNCH |[LAUNCH PERIOD] CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
intl Design VEHICLE DATE {Mins.) [Apog __Q(_n_y_]_P__.rl_go_. {km) ] incl (d_og)_L_M) {ANL from ESMC, uniess otherwise noted)
Tiros 1 (S) Thor-Able i 983 484 1225 First succossfus weather-study satelite. Demonsirsted thal sateliies
Bota 2 148(8) could be used 1o survey global wasther condiions and study other
surtace features from space. Transmitted 22,952 good-qually cloud-
sover pholographs
Scout X (L) Soout X (Uy Apt 18 SUBORBITAL FLIGHT Suborbital Launch Vehicie Development Test with bve first and third
stages. Vehicles broks up after fiest-etage burmout.
Echo A-10 () Thor-Deita May 13 1D NOT ACHIEVE ORBIT 75.3  100-foot passive reflector sphers to be used in a series of
(U] communications experiments. During coast period, attitude control jets
on second
Scolt Scout 1 Jul 1 SUBORBITAL FUIGHT L-mdn—_..s'_kuo mert Tex; frsl complete Scout vehicl.
Mercury (MA-1} (L} Allas 50 (L)  Jul 29 DID NOT ACHIEVE ORBIT Suborbital test of Mercury Capsule Reentry. The Atlas exploded
£5 seconds after launch.
Echo | (A-11) (S) Thor-Dekta Aug 12 DOWN MAY 24, 1968 753  First passive communications saleliile (100-f00t sphere). Reflected a
toka 1 @ () wrmePmumEhum-mleﬂm,
demonstrating feasi of radio 5 via satele.
Pionser (P-30) (U} Atlas-Able 80  Sep 25 DID NOT ACHIEVE ORBIT 1755 Highly nstrumented probe, hhn-wbt.bmumo
v environment betwean the Earth and the Moon. Second stage falled due
1o makunction in oxidizer mm
Scout Il {S) Soout 2 (S) Octe SUBORBITAL FLIGHT Launch Vehicle Test, second complete Scout vehicle,
reached an aitude
Explorer 8 (5-30) (S}  Juno Il (S) Nov 3 025 1381 s 499 408 Containad instrumantation for detsiled measurements of the ioncaphers.
Xi1 Confimed the oxistence of a hetium jnthe
Little Joe 5 (L) Littie Joa Nov 8 SUBORBITAL FLIGHT Suborbilal lest of Mercury Capsule to qualty capauile system. Capaule
LN s5(S) did not separate from boosier.
Tios Il (S) Thor-Deita Nov 23 963 614 549 485 1270 Testot Tehvision K and infrared L for
Pil ! meteore | iformation
Explores (S-56) (U) Scout 3 (L) Dec 4 DID NOT ACHIEVE ORBIT 8.4 12-foot sphere to determine the dansity of the Earth's atmosphere.
____ Second siage failed fo kinke,
Floneer (P31) (U} AiesAbie 91 Dec 15 DID NGT ACHIEVE ORBIT 1759 Highly instrumented probe, il kinar orbi, o invesbgate the
(Y] environment between the Earth snd the Moon, Vehicle sxploded
sbout 70 seconds after lsunch due to maliunclion in ficst stage.
Mercury (MR-1A} Redstone (S) Dec 19 SUBORBITAL FLIGHT Unmanned Mercury spececraft, in suborbital trajeciory, impacted 235
(] miles down range after reaching an altude of 135 miles and & speed of
neas 4,200 mph. Capsule recoverad sbout 50 miniutes after launch.
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1961

MISSION/ LAUNCH [LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS |WEIG REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apoges (km mm (kg) (All Launches from ESMC, unless otherwise noted)

Mercury (S) Mercury- Jul 21 SUBORBITAL 14700  Second manned suborbital fight with Viegil I. Grissom. After landing,

{Liberty Bek 7) Redstone-4 (S) LNIIDMzLIN! spacecraft was lost but pllot was rescued from surface of water.
Miasion Duration 15 minutes 37 seconds.

Explorer 12 Thor-Delta Aug 16 DOWN SEP 1963 37.8  First of a series o investigate solar winds, interplanetary magnetic

{$-3) (5) 6} (S) fields, and snergstic particles. Identified the Van Allen Belts as a

 Upsilon 1 ______magnetcsphere.
Ranger 1 (U) Allas-Agena B Aug 23 DOWN AUG 30, 1961 062  Fhght test of lunar rrying coamic
Phi 1 RIRE(Y] rays, magnetic fiekds, mdmnwcp.mdu Aoomhluﬂonﬂnﬂ
in low Earth orbit.

Expilorer 13 (V) Scout & Aug 25 DOWN AUG 28, 1961 84.8  Evaluste launch vehicie; investigate micrometeoroid impact and

Chi1 ()] tion. Third failed to ignite.

Mercury (MA-4) Atias 88 Sep 13 P 13, 1961 12247 Orbital test of Mercury capeule 1o test systems and abilty to retum

S {S) capsule to pndommn-d fecovery area after one orbil. Al capsule,

1 A 1 ives mel.
A {P-21) Scout 7 Oct 19 SUBORBITAL FLIGHT Vehicle hwmﬁc Geoprobe. Reached altitude of 4,261 miles;
{S} provided eleciron density measurements. {WFF)

Saturn Test Satum | (S} Oct 27 SUBORBITAL FLIGHT lmunch vehicle d. test of S-1 booster propuision

SA-1) (8] stem; verification of ic/mructural oi entire vehicle.

Mercury (MS-1) (U)  AF 808A Nov 1 DID NOT ACHIEVE ORBIT §7.1  Orbital text of the Merciry Tracidng Metwork. First Stags axpioded 26

Biue Scout (U} seconds after #off; other three stages destroyed by Range Safety

Officer 44 seconds after launch.

Ranger II (L) Agias-Agena B Nov 18 DOWN 20, 1961 3062 meammmammmww

A-Theta 1 M7 (W roll gyro Agena restart

ina lovt Eanth orbl

Wercury (MA-S) () Alan 93 (S)  Nov 29 DOWN NOV 29, 1961 13154 meuuam«wrqumwmmmmm

Alota | e Enos on board.
after two orbils.

1962 1962

Echo (AVT-1) (8) Thor 338 (5)  Jan 15 SUBORBIT AL FLIGHT 2560  Suborbkal Communicrtions 1 esl, mwmwm
successful, but 135-foot

Ranger i (U) Alias-Agena B Jan 26 HELIOCENTRIC ORBIT 328.8 Rough land Mmmmodapuloommuom Booster malunction

Alpha 1 1221 Vv resilted in the spacecraft missing the Moon by 22,862 miles and going

Into solar orbit. TV pictures were unusable.
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MISSION/ LAUNCH [LAUNCH [PERIOD| CURRENT ORBITAL PARAMETERS _|WEIG! REMARKS
Intl Design VEHICLE | DATE | (Mins.) | m) incl (A)l Launches from ESMC, unless otherwise noted)
Tioa IV (S) Thor-Delta Feb 8 09 a12 2} 483 129.3  Continued ressarch and development of melecrological satelite
Beota 1 oY) system. U.S. Weather Bureau initiated international radio tacsimile
anamission of cloud maps based oft daia received.
Mercury (MA-8) Atias 109 Feb 20 LANDED FEB 20, 1962 . 13549 Fiest U.S. manned orbitat flight. John H. Glenn, Jr. made three orbits of
(Friendship 7) (S) (5] the Earth. Capsule and pilot recovered after 21 minutes in the waler.
| Gamma 1 Mission Duration 4 hours 55 minutes 23 seconds.
Reentry | (U) Scowt 8 (5) Mar 1 SUBORBITAL FLIGHT Launch vehicls development tes/Reentry test. Desired spead was
not achieved. (WFi
080-) {S) Thor-Delta Mar 7 DOWN OCT 8, 1981 207.7 Carried 13 instruments 10 siudy Sun-Earth relationships. Transmitted
Zota 1 [T wimost 1,000 hours of on soler incidis
measurements of 75 solar flares.
Probe B (P-21a) Scod 9(5)  WMar 2 SUBGRBITAL FLIGHT 5 vehicie tific o Reached an akkude of
3,910 miles; provided electron density measurements. (WFF)
Ranger 4 (U) Atias-Agena B Apv 23 IMP; MOON ON APR 28, 1962 3311 Second attempt to rough land instrumented capsule on Moon. Failure
Mu t ) of central computer and sequencer system rendered experiments
._Impacted on far side of Moon gfier flight of 64 houyrs,
Saturn Test Satum 1 (8) Apr 26 SUBORBITAL FLIGHT 681687.0  Suborbital munch vehicle test; carried 95 tons of ballast water in upper
(8A-2) (8) stages which was released al an akitude of 65 miles 10 obeerve the
efiact on tha region of the af hers (Project High Water).
Ariel | (§) Thor-Oela Apr 26 DOWN MAY 24, 1978 53.8  Cariod six British experiments to study the ionosphere, solar radiation,
Omicron 1 B (S) and cosmic rays._First intemational Sateliite. eative with UK.
[ Contaur Tost 1 Aties-Cortaur  May 6 SU AL FLIGHT Launch vehicie Teat. Centaur before
AC-1 (F-1)
Mercury (MA-7) Atles % May 24 LANDED MAY 24, 1962 13485  Second orbital Manned Flight with M. Scott Carpenter. Reertered
(Aurora 7) (S) S under manual control after three orbits. Mission Duration 4 hours
Toaud 56 minutes 5 seconds.
Thros V (8) Thor-Deltn Jun 19 0.4 880 573 58.1 120.3 Continued research and developmeni of metecrological saleiits
A-Alpha (1] systemn. Extended obeervations 1o higher latitudes. Observed ice
breakup in nosthern latitudes and storms originating in these areas,
Toutar 1 (8 ThorDelts il 10 1578 5642 [ “s 771 First privately buik saleite to conduct communication experiments. First
AE| 1 and TV iments tras ._Reimbursable (ATAT).
Echo (AVT-2) (8) Thor-Delta Jul 18 SUBORBITAL 256.0 Suborbital communications iest. Inflation successtul; mdar indicated
s that the sphere surface was not as smooth s plarned.
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MISSION/ LAUNCH [LAUNCH (PERIOD | CURRENT ORBlTAL PARAMETERS WEIG REMARKS

Int! Design VEHICLE | DATE | (Mins.) | A g (AL hes from ESMC, unless otherwise noted)

Mariner | Atins-Agena B Jul 22 DID NOT ACHEVE ORB 202.' Venus Fiyby. Vehicie destroyed by Range Safety Officer about 290

(P37 05 145 (LD

Mariner | Atas-Agona B Aug 27 HELIOCENTRIC ORBIT 202.8 Second Venus fiyby. First successful imuphnemy probe. Passed

(P-38) (5) 179(9) ‘Venus on December 14, 1962, at 21,648 miles; 109 days after launch.

ARha 1 Provided data on solar wind, coamic dust density, and particle and

feid variations

Reentry I (L) Scout13 (L)  Aug 31 BORBITAL FLIGHT uunuyunzoonnfp- lale third stage ignition; desired spsed was
achieved. {WFI

Twos VI (3) ThorDelka  Sep 18 ) 652 635 563 1275 Pwvu. 20 of the 1962 humicane season. igh quality

APai1 (12) ____ cloud cover photographs.

Alouette | () Thor-Agena B Sep 29 1052 1022 267 805 1482 memby&m- 0 measure variations in the lonosphers

B-Alpha 1 9 sleciron denalty distribution. Retumed excelient data to 13 Canadian,

and U.S. stations. with Canada.

Explorer 14 ThorDeta O 2 GOWN JULY 1, 1966 0.4 Monlor mpped corpuscular radietion, solar partices, CoBTNG radiation,

(8-3a)(S) a® and solar winds. Placed into a highly eliptical orbit; excellent data

| 8-Gamens 1 T . —

Marcury(MA-8) Atias 113 (5) O3 LANOED OCT 3, 1982 1380.8 Manned Orblial Flight with Waher M. Schirra, Jr. Made six orbita of the

(Sigma 7) ($) Earth. Mission Duration 8 hours 13 minutes 11 seconds.

B-Deolta t

[Fanger VU) Alins-Agona B Oct 18 HELIOCENTAKS ORBMT 3425 Rough land nstrumented capeule on the Moon, MaNunclion caused

B-Ewmt 215(89) power supply loss after 8 hours 44 minutes. Passed within 450 miles of

the Moon.

Explorer 15 Thor-Delta Oct 27 DOWN OCT 8, 1967 44.5  Study location, composition, and decay rate of artificial radiation beit

(8-3b) (S) {14) (9 MwMAMMMMWNPwOmn

Saturn (3A-3) Satuen | Nov 16 SUBORBITAL FLIGHT 861670 o nch vebidie mqr- Second *Project High

{S) Water® using 95 tons of water released at an alttuds of 90 n.mi.
Relay | (8) Thor-Delta Dec 13 185.1 7438 1323 475 78 ‘oot inteccontinental microwave communication by low-altitude active
B-Uipsiton 1 {15) (8) ropusior sutelite. inltinl power falure overcome. Over 500
communication tests and demonstrations conducied.

Explorer 18 Scout 14 Dec 16 104.1 1159 748 220 100.7 Measure micrometeorokl puncturs hazard to structural skin sampies.

(8-55b) (8} ) First statietical sampie; fiux level found 10 e between sstimated

B-Chi 1 axiremes. (WFF)
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NASA Major Launch Record 1963

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

int! Design VEHICLE | DATE | (Mins.) [Apoges (km} [ Periges (km}] Incl (deg) | g {All Launches from ESMC, unless otherwise noted)
1963 1963
Syncom I (U} ThorDeta  Feb 14 CURRENT ELEMENTS NOT MAINTAINED 390 Fistiestota ion satoliRe in geosy orbt. Inkial
1963 04A (16) (S} communication tests successful; all contact was lost 20 seconds after

command to fice apoges motor.
Saturn Test Saturn | Mar 28 SUBORBITAL FLIGHT Suborbitai lsunch vehicle development test. Programmed in-flight
(SA-4) (S) $) cutoff of one of eight engines;
utiization m function.
Explorer 17 (SA-4) (S) Thor-Delta Aprd DOWN 24, 1966 183.7 Measure densily, composition, pressure and temperature of the Earth's
1963 09A {17 (S) nﬁme. Discovered a bek of newutral helium amund the Earth,
Telstar Il (S) Thor-Deha May 7 2253 10807 267 428 ™4 uct wideband communication experiments. Color and bisck and
1963 13A {18) (8) white telavislon successtully transmitted 1o Great Britain and France.
Rﬂ% {ATET).
Mercury (MA-9) Attas 130 May 15 LANDED MAY 18, 1963 1360.8 Fouﬂh Manned flight with L. Gordon Cooper, Jr. Various tests
(Faith 7) (S) €] were Capsule after 22 orbits.
1 15A 1 9 seconds,
RFD1 (S} Scout 19 (S]  May 22 SUBORBITAL FUGHT 2178 s.mmhl reentry flight test; canied AEC Feacior mockup.
Reimbursable (AEC)
Twos VI (S) Thor-Delta Jun 19 %7 415 396 502 1347 mdaowbgnl salefite development. Fumished over
1963 24A (19) (5) 30,000 useful cloud cover P g piciures of Hur
| Ginew i it oarly stages in mid-October.
CRL (USAF) (S} Scout 21 (§)  Jon 28 DOWN DEC 14, 1983 9.8 Cambridge R.-n:h Lab geophysics experiment test.
| 1963 264 Risimbursable (D00 (WF
Reentry Al {U) Scout 22 (U) A 20 SUBORBITAL FLIGHT Stmhhlrumzyﬁgﬂ “mwammmm at
Syncom i {S) Thor-Deta Jul 26 CURRENT ELEMENTS NOT MAINTAINED 390 eommu\bwon sateliite test. Voice, telstype,
1963 31A (20) (S} facaimile, and data transmission tests were conducted.
Littie Joe I} Little Joe Aug 28 SUBORBITAL FLIGHT Suborbital Apolio launch vehicle iest. Booater quaiiication test with
| Test(s) 141 (S) . dummy payioad.
Explorer 18 (3) Thor-Delta  Now 27 DOWN DEC 30, 1565 B25  First in a series of intarpianetary Monioring Patiorms 1o cbeerve
(IMP-A) [rai N ] mwmmwmdmmm
1963 46A Discovered a region of high-anergy radiation bayond the Van Alien belts;
reported stationary shock wave created by the interaction of the solar
wind and geomegnetic fiekd.
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NASA Major Launch Record 1963

MISSION/ LAUNCH [LAUNCH PEHIODI CURRENT ORBITAL PARAMETERS IWEIG REMARKS

Intl Design VEHICLE | DATE | (Mins,) | Apogeo (km) | Porl_gn (km)[Inci (deg) | (kg) {(All Launches from ESMC, uniess otherwise noted)

Centaur Test il (S) Atias-Centaur  Nov 27 1048 304 4820.8 ummm«ntu Instrumanted with 2,000 pounds of

1963 47A (AC-2 (S) m, Y, and integrity

Explorer 19 Scout 24 Dec 19 DOWN MAY 10, 1581 77 Sph.a, 12 feet in diameter, was optically racked after tracking beacon

(AD-A) (S) (] failed, to obtain long-term atmospheric donsity data and study density

1963 53A o EhANGES. {WSMC)

Twos VI (S) Deha 22 Dec 21 98.5 ™ 883 585 1202 Continued logical satelite initial fight test of

1963 S4A (] Automatic Picture Transmission camera system which made 2 possible
1o obiain local cloud cover picturas using inexpenaive ground stations.

1964 1964

Relay Il (S) Deita 23 Jan 21 194.7 7535 1968 484 853 Wmummauuwdw“mmuy

1964 03A ) or 12
Comphud move than 230 demonstrations and tests; also obtained over
800 hours of radietion data.

Echo 11 (S) Thor-Agena B Jan 25 DOWN JUN 7, 1969 3484 Rigidized sphere, 135 feet in diameter, to conduct passive

1964 04A ) communication experiments (radio, teletype, tacsimile tests). Good
experiment resulls obtained; data excha with USSR,

Saturn | {SA-5) Setum | Jan 29 DOWN APR 30, 1966 17.554.2  Launch vehicie development lest. Fifth flight of Satum, MBbdtll

(s) [ Satum, first ive flight of the LOX/LH2 fusied second stage (S-IV).

1964 0SA 11,146 measuremerts taken.

Ranger VI (U) ‘Aias-Agona B Jen 30 IMPACTED MOON ON FEB 2, 1964 3647 Photogmph unar swface befors hard impacl. No video signais

1964 07A 199 (S) received. Impacted on weat side of Sea of Tranquility, within 20 miles of

___targel, after 85.8 hour fight.

Beacon Explorer Dekta 24 Mar 19 DID NOT ACHIEVE ORBIT 54.7  Provide data on ionosphers; conduct laser and Doppler shift geodetic

| A(S66) () ) . Vehicle third maltunctioned.

"Asied Il {UK) (S) Scout 25 Was 27 DOWN NOV 18, 1967 748 c-mmmmmnm-m.uhmu

1964 154 S) (WF

Gemini | (S) Than Il 1 (8] Apr8 DOWN APR 12, 1964 N75.2 mdwmmﬂ configuration/Gamini launch vehlde

1964 18A combination in launch environment thr orbital insertion

Fire | (S) Atlas-Antares  Apr 14 AL FLIGHT 19088 MmTﬂ\oMMmmmdbjl

263 {S) body entering the Earth's atmosphere at high speed.
Apolio Abort Little Jos Il May 13 SUBORBITAL Vehicle development teat 10 demonstrate Apolio spacecraft
A001 (S) (&) atmospheric abort system capablities. (Whita Sands)
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1964

MISSION/ LAUNCH [LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS lWEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.)) | Apogee (km) [Perigee (km)[Inci (deg) | (kg) (All L hes from ESMC, unless otherwise noted)

Salum | (SA-6) (S) Satum | May 28 DOWN JUN 1, 1964 17644.9 Vehicle development test. First flight of unmanned model of the

1964 25A Apolie spacecraft, 106 measurements obtained.

Centaur Teet Il Atias-Contaur  Jun 30 SUBORBITAL FLIGHT Launch vehicle development test; performance and guidance
evaluation.

SERT | (S) Scout28 (S) Ju20 SUBORBITAL FLIGHT Test ion engine performance in space. Confirmed that high
prevalence ion beams coukd bs neutralized in space. (WFF)

Ranger VIl (S) Alias-Agone B Jui 28 IMPACTED MOON ON JUL 31, 1964 364.7  Photograph lunar surface before hard impact. Transmitted 4.316 high

1964 41A 250 (S) quality photographa showing amazing detail befora impacting in Sea of
Clouds; fight time B8 hours 35 minutea 55 seconds.

Reentry IV (S) Scout 29 (S) Aug 18 SUBORBITAL FLIGHT Reeniry Tesi. Demonsirated the ability of the cecrafl to
‘withstand reentry conditions at 27,950 Ips.

Syncom I} (S) Delta 25 Aug 18 CURRENT ELEMENTS NOT MAINTAINED .8 o ications satelite. Provided

1964 47A (0] live TV coverage of the Olympic games in Tokyo and conducted various
communications tests.

Expiorer 20 (S) Scout 30 Aug 25 1038 1001 855 798 44.5  lonosphare Explorer to abtain radio soundings of upper ionosphere

19684 S1A as part of the Topside Sounder program.

Nimbas | (S} Thor-Agena 8  Aug 28 DOWN MAY 18, 1574 3765 Improved metecroiogical sateliite; Earth oriented 1o provide complete

1964 52A (S} plobal cloud cover images. Retumed mors than 27,000 excelent
photographs; APT aystem supplied daytime photos 1o low-cost ground
stations.

0GO 1 (V) Abas-Agera B Sep 4 CURRENT ELEMENTS NOT MAINTAINED 4872 Su capable of related

1064 54A 195 ($) Carried 20 1 igal and solar
Boom deployment anomaly obscured horizon scanner's view of Earth.
Varying quality daia received from all Wnems.

Satum | (SA-7) (S) Setum | (S}  Sep 18 DOYWN SEP 22, 1964 Demonstrate Launch Vehicle/aspacecraft compatibiity and test launch

1984 57A escaps system. Telemetry obtained from 131 separale and continuous
measwements.

Explorer 21 (U) Deka 268 Oct4 DOWN JAN 30, 1968 interplanetary Monitoring Platform to obtain magnetic fields, radiation,

1964 680A (4] and aclar wind data. Failed to reach plannied apogee:provided good data

RFD-2 Scout 31 Oct9 SUBORBITAL FLIGHT 2176 Reent carried AEC Reactor Mockup. Reimbursable (AEC).

Explorer 22 (S) Scout 32 Oct 10 104.3 872 .7 526 Beacon Explorer; lo proviie data on vanations in the ionosphere's

1964 B4A ) structure and reiate ionospheric behavior to solar radiation. Low-cost

ground siations throughout the world received uncoded radio signals.
Lases tracking accompiishad on October 11, 1964, (WSMC)
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1964

MISSION/ LAUNCH |LAUNCH {PERIOD | CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) | Apoges (iun) | Perigee (km) ] incl (deg) | (kg) {(All Launches from ESMC, unless otherwise noted)
Mariner Il (L) Atias-Agena D Nov 5 HELIOCENTRIC ORBIT 260.8 Mars fiyby. Fiberglasa shroud failed lo jettison properly, solar panels
1964 73A 289 (U) tailed to extend. Sun and Canopus not acquired. Transmissions ceased
9 hours after launch
Explorer 23 Scout 33 Nove OOWN JUN 29, 1983 1338 Provided data on id and of various
gs-ssq ) (s) materiats to penetration.
J4A
Explorer 24 (S) Scout 34 Nov 21 DOWN OCT 18, 1968 8.6 First dual paykoad (Ar Density/injun); two satelites provided detailed
1964 T6A ) ; on on compilex radiation-ak density relationships in the upper
Explorer 25 (S) 1148 2054 522 813 340 atmospheres. (WSMC)
1964 768
Mariner IV (S} Alias-Agena D Nov 28 AELIOCENTRIG ORBIT 2608 Second of two 1964 Mars flyby launches. Encounter occurred on
1964 77A 288 (8) July 14, 1965, with closest approach ai 8,118 miles of the planet.
Transmited 22 pictures.
'Apolio Abort Tile Joa |  Decs SUBORBITAL FLIGHT 425930  First test of Apolio emergency delection system at abort aiifude.
A-002 (S} {White Sands)
Centaur Atlas-Centaur Dec 11 DOWN DEC 12, 1964 29830 Vehicle development flight carried mass model of Surveyor spacecraft;
1064 82A pre ion and stage ration test.
San Marco 1 (S} Scout 35 Dec 15 DOWN SEF 13,1985 1152 Flight test of sateliite 10 furnish daia on air density and ionosphere
1964 BAA chamdteristics. Launch vehicle provided by NASA; launched by Italian
__leunch crow. Cooperative with Italy__ (WF
Explorer 28 (S) Delta 27 Dec 21 CURRENT ELEMENTS NOT MAINTAINED 45.8  Energetic Particles Explorer; carried five sxperiments to provide data
1964 86A on ricles.
1965 1965
Geomini [ (5) Tiean 1t 2 Jan 19 SUBORBITAL FLIGHT 31339 Demonstrate structural integrity of reentry module heat protection
® during maximum heating rate reentry and demonsirate variabie lift on
module.
Tiros IX (S) Deka 28 Jan 22 1189 2564 702 964 1383 First ‘Cartwhesl* configuration for Weather Bursau's Operational
1965 04A () sysiem. Provided increased coverage of global cloud cover with
pictures of excelient gualty.
OS0 832 (5) Dekta 29 Feb 3 DOWN AUG 9, 1989 2449 Second in a series to measure the fraquency and ensrgy of solar
1965 07A s eleciromagnetic radiation in the ultraviolet, X-ray and gamma-ray
of the rum.
Pagasus | (5) Setum | Feb 18 DOWN SEP 17, 1978 14515 Obtained scientific and engineering data on the magnitude and
1965 08A (SA-9) (8) direction of meteoroids in near-Earth orbit.
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1965
MISSION/ LAUNCH |LAUNCH |PERIOD LCURRENT ORBITAL PARAMETERS JWEIG REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)| inci (d: kg) (Al Launches from ESMC, unless otherwise noted)
inger VIl (S) Atias-Agena B Feb 17 IMPACTED MOON ON FEB 20, 1965 364.7 Photograph lunar surface before hard impect. Transmitted 7,137 high
1965 10A 196 (S) quality photographs betore impacting in the Sea of Tranquility: fight time
£4.54 hours,
Ceontaur Test Atias-Certaur  Mar 2 SUBORBITAL FLIGHT 254B.0  Vehicle development teat; Atlas stage falled 4 seconds after liftolf.
(] {AC-5} (L)
Ranger IX (5 Atlas-Agena B War 21 IMPACTED MOON ON MAR 24, 1965 364.7 thoynph lunar surface before hard Impact. | ransmitied 5,814
1965 20A 204 (S) excellent quality picturss; about 200 pictures relayed live Via commercial
TV. Flight time 84.52 hours.
Gomini I {S) Titan 1 3 Mar 23 LANDED MAR 23, 1965 32069 First mannad orbital light of the Gemini program, with astronauts
1965 24A &) Virgdl 1. Grissom and John W. Young. Manually controlied roentry after
thres asbits. Mission Duration 4 hours 52 minutes 31 seconds.
Intedsat 1 (F-1) (S) Deka 30 A6 CURAENT ELEMENTS NOT MAINTAINED 385 Fimt oponmonnl satellite for 1t Corp., 10 provide commercial
1 8) tions. Reimbu; (Comsai
Explorer 27 (S) Scout 36 Apr 29 107.7 1312 929 412 60.8 BoaconExph'u nohmdanon&nmgmmwm Also
1965 32A 8] carriad laser iracking experiments.
Apolio Abort Lintle Joe 1l May 19 AL FLIGHT Demonstration of abort capability of Apolio spacecraft. Launch escape
A-003 (L)) w wehicle at high aktituds not accomplished due 1o malfunction of Little Joe
} Booster. {White Sands}
Fwea i (S) Atlas-Antares May 22 SUBORBITAL FLIGHT 2005.8 Second Resntry Test to study heating srvironment sncountered by a
264 (5) body entecing the Earth's atmoaphere at high speed.
Pagasus Il (S) Satum | May 25 DOWN NOV 3, 1979 14515 MMMWWMM
1965 394 {SA-8) {S)
Explorer 28 (S) Delta 31 May 29 DOWN JUL 4, 1968 50.0 Tmuuumhm:ywmmm carrying sight acientific
1965 42A S) instruments, to measure magnetic fiekds, cosmic rays, and solar wind
Earth's
Gemini IV (S) Than il 4 Jun 3 LANDED JUN 7, 1965 3537.6 Smﬂmmdﬁ-nwmmmA McDivitt and Edward H.
19685 434 ) White. During fight, White performed a 22 minute EVA using the Zero-
G Integral Propuision Unit. Mission Duration: 97 hrs 56 mins 12 s6ca, |
Tiros X (S) Dela 32 KR 100.1 807 722 988 1270 Fist U.S. Weather Bursau-funded Tiros; obtained maximum coverage
1865 51A of 1965 hurricane and 100N Season.
Pegasus 111 {S) Satum | Y] DOWN AUG 4, 1969 1451.5  Final micrometeoroid detection experiment. Mdm
1965 60A (SA-10) (8)

program indicated thet the fux of small perticies was leas than expected,
he e of large particies was more than wxpected, and the fux of
madium-sized particies was about as predicied.
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MISSION/ LAUNCH [LAUNCH PEHIODI CURRENT ORBITAL PARAMETERS IWEIG REMARKS
Intl Design VEHICLE { DATE | (Mins.) | Apogu (km! I Porlg“ (km) [ Inel M (Al L from ESMC, unless otherwise noted)
Scout Test (S) Soout 37 Aug 10 122 20.0 Vehicle development test, Carried U.S. Army Secor geadetic sateliite.
Secor (S) ) Reimbursable (DOD).
| 1965 634
Ceataur Test (S) Atlas-Centaur  Aug 11 BARYCENTRIC ORBIT 9528 Vehicle deveiopment test. Carried Su-vqnv dynamic model.
1965 64A (AC-8) (§) Direct-ascont test for guidance
Gemini V (S) Titen I § Aug 21 LANDED AUG 29, 1965 1752 MWMMML Gwﬂoncoop'lnd rios
1965 68A ') Conrad, Jr. Ejected Rend Evaluat Ped(REP)lol
REP DOWN AUG 27, 1965
1965 68C umww Mission Duration: 1mhcun5.5mlnuu
050-C ) Doka33{) Aug2s DID NOT ACHIEVE ORBIT 2812 Mh-mumwwuwmm
- sctvily cycle, Vehicle third stage lonited premnaturely. |
OGO Il (\» Thor-Agena D Oct 14 DOWN SEF 17, 1981 507.1 Carried 20 experiments to investigate near-Earth space phenomena on
1965 B1A (] an interdisciplinary basis. Failure of primary lsunch vehicle guidance
resulted in higher than planned orbk. Ninetesn experiments returned
Gemini VI (U) Atlas-Agena D Oct 25 010 NOT ACHIEVE ORBIT Agena target vehicle. Simultaneous coumdown of the Gemini
5301 (U) spececraft and Atias-Agena Target Vehicle. Telemetry was lost 375
saconds after launch of the targel vehicie; Gemini lmunch weas
Jorminaied at T-42 minutes.
E!WUZS(S) Deolta 34 Nov 6 1203 2274 113 594 174.8 GEOS-A, part of U.S. Geodetic Satelite Program to provide new
© otic data sbout the Earth,
F_anao(S) Scout 38 Nov 18 100.4 -] 664 59.7 58.7 Moniltor salar X-rays and ultraviolet emissions during final portion of
1965 93A ) KASY. Data acquired by NRL and forsign stations in 13 couniries,
whh NRL (wr) |
Explorer 31 (S) Thor-Agena 8 Nov 29 1200 2859 501 788 96.9 Make related studies of and
1965 988 [ variations. Provided axcellent data from regions of the ionosphere
Alouette Il {S) 118.3 2708 501 7898 1485 never bafore investigated. Cooperstive with Canada.
1965 88A
Gemini Vil (S) Than it 6 Dec4 CANOED DEC 18, 1965 3628.8 Fourth manned mission with Frank Borman and James A. Lovell, Jr.
1965 100A ) Astronauts flew part of the mission withoul wearing prassurn sults.
Mission Duration: :nommasmmm seconds.
French 1A (S) Scout 39 Oec 6 2.8 708 [ 759 7.7 Study VLF wave and
1965 101A Sy wmmm Coopnmﬁth wWsMO)
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1965

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

Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) | Perigee Incl (d g) (All Launches from ESMC, unless otherwise noted)

Gemini VI-A (S} Than It 7 Dec 15 LANDED DEC 18, 1965 31752  Fifth manned miasion with Walter M. Schirra, Jr. and Thomas P.

1965 104A ;] Staflord. First rendezvous in space accomplished with Gemini Vi

Pioneer V1 (S) Delta 35 Dec 16 HELIOCENTRIC ORBIT 63.5 Operated in solar orbit to provide data on solar wind, interpianetary

1985 106A ) magnetic fields, solar physics, and high-energy charged particies and

i finlds
1966 1966
Apolio Abort Littis Joo Il Jan 20 SUBORBITAL FLIGHT 4989.0  Apolio development fight to domonstrate launch escape vehicle
iormance. ight. e Sands)

ESSA | (S} Dekta 38 Feb3 95.7 808 684 978 1383 Sun-synchronous orbil permitted satelite to view weather in sach area

1986 08A ] of the globe sach day, pholographing a given arse at the same local
time every day. First Advanced Vidicon Camera System provided
valuable information about weather patiems and conditions.
Reimburseble (NOAA)

Resntry V (S) Scout42(S) Feb?9 SUBORBITAL FLIGHT 950 Testio the heating esws of a body ing the
Eavthv's, ere at 27,000 fps.

Apolio Setum Satun 1B Feb 26 SUBORBITAL FLIGHT 20820.1  Launch Vehicls development fight; carried unmanned Apolio

$-201 7] X

ESSAI{S) Dedta 37 Feb 28 113.4 1412 1382 1010 131.5 Provided direct readout of cloud cover photos to local users. Along

1966 16A [t with ESSA |, completed the inkial giobal weather satelite system.
Reimbursable (NOAA) (WSMC) |

Gemini VIt {U) Taan K8 (S) Mart6 LANDED MAR 17, 1968 37880 Agena Target Vehicle iaunched from Complex 14 and manned Gemini

1908 20A launched from Compilex 19. Astronauts Neit A. Armstrong and David

GATV {S) Atias-Agera D Mar 16 DOWN SEP 15, 1867 R. Scott accomplished rendezvous and docking. Attitude and

1966 19A 5302 (8) maneuver thruster mafunction caused the docked spacecraft to tumbie,
Astronauts separated the vehicles and terminated the miasion early;
EVA was not accomplished. First Pacific Ocean landing. Mission

Centausr Tost (U} Atlas-Contawr  Apr B DOWN MAY S, 1966 784.7  Launch vehicle development flight. carried Surveyor model. Second

1968 30A (AC-8) Certaw Engine firing unauccasstul.

OAO | (U) Allas-Agora D Apr8 100.8 793 783 35.0 1769.0 Carried four experiments to study UV, X-ay and gamma-ray regions.

1888 31A 5002C Primary baftery matunctioned.

Nimbus It (3} Thor-Agena D May 14 108.0 1174 1091 100.6 413.7  Provided global weather photography on 24-hout basis for

1968 40A D 5303 (S) matsorological research and operational use. WSMC)
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MISSION/ LAUNCH JLAUNCH PEHIODT CURRENT ORBITAL PARAMETERS IWEIG REMARKS
intl Design VEHICLE | DATE | (Mins.) [ Apoges (kmj} | Perigee (km) [ inci (deg) (kg) (All Launches from ESMC, unless otherwise noted)
Gemini IX (U} Allas-Agerm O May 17 01D NOT ACHIEVE ORBIT 32520 Tasget vehicle for Gemini IX; vehicle tailure causad by & short in the
______ssivo control circuit,
Explorer 32 (S) Delta 38 May 25 DOWN FEB 22, 1985 2245 Aimosphers Explorer; camied 8 C 10 measure
1968 44A (S) composition, density and pressures in the upper atmosphets.
Surveyor | (S) Atias-Contaur  May 30 LANDED ON MOON JUN 2, 1966 9952 Achieved soft lunar landing in Ocean of Storms. Performed
1966 45A {AC-10) (9) ing tests and Landing pads
penetrated the wnar surface to a maximum depth of 1 inch.
Gemini XA (U) Tian Il 9 Jun3 LANDED JUN 6, 1966 37053 Sevanth manned mission with Thomas P. Stafford and Eugene A.
1968 47A [ Cernan. Target vehicle shroud failed to separate; docking was nol
GATV () Alas-Agera D Jun 1 DOWN JUN 11, 1966 achieved. EVA was successtul, but evaluation of AMU was not
1996 48A 5304 (S) achieved. Mission Duration 72 howrs 20 minutes 50 seconds.
N (S) Atias-Agena B Jun 7 CURRENT ELEMENTS NOT MAINTAINED 5148 Camied 21 i 10 obtain data on geophysicai and
1906 49A 5801 (S) solar in the Earth's First 3-axis ion in
highly ediiptical orbit.
ov-a (9 Scout46(S) S @ 1429 4703 845 408 1730 Radiation ressarch satelite for the USAF. Reimbursable (DOD).
1966 52A {WFF}
Pageos | (S) Thor-Agena D Jun 23 1770 5509 2533 845 58.7 Sphere, 100 teet in diameter, ine the location of
1986 58A ) land masses, and other geographic points using a workl-wide
fion network of stations. M
Explorer 33 (S) Deha 39 YR CURRENT ELEMENT! T MAINTAINED 3.4  Interplanetary Monitoring Piatform to study, al lunar distance, the
1966 58A ] Earth's magnetosphere and magnetic tall. Planned anchored lunar orbit
was nol achieved; useful data obtained from Earth orbit,
Apolio Satum SatuniB(S) JW5 DOWN JUL 5, 1968 26354 Launch vehicle development flight to evahiate the S-IVB stage vent
AS-203 (8) and restart capability.
1986 59A
Geminl X (5) Than 11 10 (5) i 18 LANDED L 21, 1068 37626 Eighth manned mission with John W. Young and Michael Coline.
1966 68A Performed first docked vehicie maneuvers; standup EVA of B3
GATV (5) Atias-Agera D Jul 18 DOWN DEC 29, 1968 minutes; umbllical EVA of 27 minutes. Mission duration 70 hours
5305 A8 minutes 39 seconds.
Atins-Agena D Aug 10 DOWN OCT 29, 1968 38568  Photograph landing sites for Apolio and Surveyor misslons from lunar
5801 (S} orbk. Pholographed over 2 milion square miles of the Moon's surface;
took the first two photos of the Earth from the distance of the Moon.
Demonstrated maneuverabilly in lunar orbit.
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1966

MISSION/ LAUNCH LAUNCH PERIOD | CURRENT ORBITAL PARAMETERS |WEIGHT] REMARKS
intl Design VEHICLE | DATE (ulns.) Apoges (km (AN Launches from ESMC, unless otherwise noted)
Pioneer Vil (S) Dehta 40 Aug 17 HELIOCENTRKC ORBIT 835 Second in a series of interplanetary pvobu to provide data on solar
1966 75A S) wind, ma; 3, and cosm)
"Apoko Satum Satum 18 (3) Avg 25 SUBORBITAL FLIGHT 25809.7  Apolko launch Thight to test C.
AS-202 (S Module heat shield and obtain launch vehicie and spacecraft dltl.
Gemini X1 (S) Titan 1 11 (S) Sep 12 LANDED SEP 15, 1968 37984  Ninth manned mission with Chastes Conrad, Jr. and Richard F. Gomdon,
1966 B1A Jr. Rendezvous and docking achieved. Limbikical and standup EVA
GATV (5) Allas-Agena D Sep 12 DOWN DEC 30, 19686 porformed and as well as tethered spacecraft sxperiment. Mission
1966 BOA 5306 (S) Dyration 71 hours 17 minutes 8 seconds.
Surveyor Il {U) Allas-Contawr  Sep 20 WMPACTED MOON ON SEF 23, 1966 10002 Su:ond soh lunar Inndmg planned. One vemier engine did not fice for
1966 BAA (AC-7) (S} sending the ino a tumbling mode.
Crashed southeast of crater Copernicus after 62.8 hour fight.
ESSA I (S) Deha 41 Oct2 1145 1483 1384 100.8 147.4 Raspiaced E. }in Tiwos Operational Satetits (TOS) system.
1966 BTA [&)] Sophisticated camems and 3815078 provided valuabie information about
the worlkd's weathar pattemns/conditions. Reimbursable (NOAA} (WSMC}
Cemtaur Tes! Atlas-Contaur  Oct 26 DOWN NOV 8, 1988 952,86 Launch vehicle development fight; Surveyor model injectad into
{AC9) (S) AC-9) () simulated kunes tranafer orbit. Demonsiraied two-burn parking orbit
1966 95A ational ca)
Irtelaat 1| F-1 (L) Dela42(S) Oct2e "y 3rz2n 3123 169 871 Comsat commercial curnrnurulions sateiiits. Apogee monitor
1966 96A maitunction 1esulted in sl ok, Reimbursable (Com:
Lunar Orbier 2 (S) Atlas-Agena D Nov 6 DOWN OCT 11, 1967 3858 Photographed lunar landing sktes from lunar orblt; provided new dlh
1966 100A 5802 (S) on unar gravitational fiekl; pholographed Ranges ViH landing point and
surface debris tossed out at } .
Gemini XIf (S) Than 112 (8} Nov 11 LANDED NOV 15, 1966 3762.1 Tenth and st mannsd Gemini flight with Jamea A. Loved, Jr. and
1966 104A Extwin E. Aldrin, Jr. Rendezvous and docking achieved. Two EVA's
GATV ($) Atlas-Agena O Nov 11 DOWN DEC 23, 1968 performed. Mission duration 94 hours 34 minutes 31 seconds.
1966 103A 5307 (S)
ATS (S} Atiaa-Agena D Dec 7 1438.0 817 35750 14.3 7031 Perform various t and control )
1966 11DA 5101 (S) mnmwamemmdm
Spin-scan cloud camera.
ogrw changing wu!hcv patierns; air-to-ground and air-to-air
Biosatelite | () Deha 43 Dec 14 DOWN FEB 15, 1967 4268.4 Camed blological specimens o determine the effects of the space
1966 114A {S) environment on iife processes. A vehicle separated but rockst
. falled, leaving the capsule in orbit. No useiul sclentific data obtained.
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MISSION/ LAUNCH |LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS ]WEDG REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) [Periges (km) | inc{ {dag) | (kg) (ANl L from ESMC, unless otherwise noted)
1967 1967
Intetsat 1 F-2 (S) Delia 44 Jan 11 CURRENT ELEMENTS NOT MAINTAINED 87.1 Comsat commercial communication saielite. Reached intended
1067 01A Iocation on February 4, 1
ESSA IV (S) Debta 45 Jan 26 1134 1437 1323 1020 1315  Repiaced ESSA il in TOS systom. Provided daily coverage of local
1967 06A mlydmiom Shutter one
. _Reimburaable M
Lunar Orbiter 3 (S) Aflas-Agena D FebS DOWN OCT 9, 1967 3858 qummmmwmmm
1967 08A 5603 (S} 600,000 #q. mi. of front and 250,000 3q. mi. of back side unar
photography; provided gravitational field and lunar environment data.
0OS0 1t (Sy Deka 46 Mar 8 DOWN APR 4, 1962 2844 Camied 9 experiments to study structure, dynamics and chemical
1967 20A S) composition of the outer solar atmosphere through X-ray, visible, and
UV sadiation measurements.
Intelsat Il F-3 {S) Doka 47 Mar 22 ‘CURRENT ELEMENTS NOT MAINTAINED 87.1  Comaat antelite. C intolsat H
1967 26A (8) lem. Reimbursable A
ATS Il (U) Allas-Agena D Apr8 DOWN SEP 2, 1969 3243 Test of the gravity gradient control system; carried microwave
1967 31A 5102 (U) , meteorological cameras, and scientific
experiments. s.oommg-hulow resulting in an olipticsl
obit, Limited data obtained.
Surveyor INl (S) Atias-Contmr  Apr 17 LANDED ON MOON APR 20, 1987 10358 mehldhwloﬁum spacecraft bounced twice
1967 35A (AC12} {S) before landing. Suface sampler was usad for pressing, digging,
trenching, scooping, and depositing surtace material in view of the
camera. Retumed over 6,300 photographs, inchuding pictures of the
Earth during lunar
ESSAV (5 Deha 48 Apr 20 1135 1419 1382 1020 7474 Repiced ESSA Il in TOS Sysiam. FMMWWQAH
1967 38A weather systems.
San Marco il ($) Scout 52 Apr 26 OOWN OCT 14, 1967 1293 anm.mm-nwm-mwmm«mhm
1967 38A (S} Indisn Ocean; launched conducied by Rakian crew. Provided continuous
uatorial & measurements. with S|
Lunar Orbiter [V (S)  Atlas-Agena D May 4 DOWN OCT 6, 1967 3858 Lunar orbit achieved. PholognphadmdlmMoonshomddolnd
1967 41A 5804 (S) additional back side arsas.
Asel lll (S) Soout 53 May S DOWN DEC 14, 1970 1025 FHUKMN.‘O‘OM!MMM
1967 42A 8) with UK.
or 34 (S) Deka 49 May 24 DOWN MAY 3, 1969 739 Fithin Imphmmy Monkaring Platform series to study Sun-Earth
1967 S1A (S) relationships. EMptical orbit achieved. Uselul data returned.
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1967

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

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

ESRO NI-A (U) Scout 55 (U} May 29 DID NOT ACHIEVE ORBIT 89.1  Camiuxi 7 expeviments to study solar and cosmic radiation. Third stage
vehicle tailure. tive with ESRO.

Mariner V (S) Alias-Agena D Jun 14 HELIOCENTRIC ORBIT 2449 Venus fiyby. Retumed data on planet's atmosphere, radiation, and

1967 60A 5401 {S) magnetic field snvironment.

Surveyor IV {U) Atias-Centaur  Jul 14 IMPACTED MOON ON JUL 17, 1967 1037.4  Lunar soft landing mission. Al systems were normal until 2 seconds

1967 68A {AC-11) (S) before retro rocket burnout (2-1/2 minutes before touchdown) when the
siqnai was abruptly lost,

Explorer 35 (5) Detta 50 Ju 19 SELENOCENTRIC ORBIT 104.4  Interplanetary Monitoring Platform 10 study solar wind and

1967 70A S) interplanatary Helds at lunar distances. Lunar orbit achieved. Results
indicated no shock front precades the Moon, no magnetic tield, no
radiation belts or evidance of Junat i here.

OGO IV (S} Thor-Agena 0 Jul 28 DOWN AUG 18, 1972 5516 Study relationship between Sun and Earth's environment. Near-polar

1967 73A orbit achieved, 3-axis stabilized. M|

Lunar Orbiter V (S) Atias-Agena [ Aug 1

DOWN AN 31, 1968

3856 Fifth and final misaion 1o photograph potential landing sites from lunar

1967 75A 5805 (S) orbk. Increased lunar photographic coverage to better than 99%

Biosatelite |l (S) Dekta 51 Sep7 DOWN SEP 8, 1967 4254  Carried 13 sxperiments to conduct biological experiments in low Earth

1887 83A )] orbit. Reentry initiated 17 orbits early bacause of communications
difficulties and storm in recovery area. Al recovery successhul

Surveyor V (S) Atins-Contewr  Sep 8 LANDED ON MOON SEP 11, 1967 1008.1  Lunar soft landing accomplished; retumed TV photos of lunar surface

1967 844 (AC-13) (S) and data on chemical characteristics of nar sod,

Iretsat U (S) Dela 52 Sep 28 CURRAENT ELEMENTS NOT MAINTAINED 87.1 Comsat commercial communications sateliite to provide 24-hour

1967 94A (S} transoceanic service. Reimbursable {Comsat).

OSO-IV () Delta 53 Oct 18 DOWN JAN 15, 1962 276.7 Continuation of OSO program to befter understand the Sun's

1967 100A ® structure and determine the solar influence upon the Earth. Obtained
the first pictures made of the Sun in extrame ukraviolel.

RAMC1 (8] Scout57 () Oct19 SUBORBITAL FLIGHT 116.6  Reentry test 10 investigate communications problems expenenced
during resatry.

ATS Il (S) Atlas-Agena D Nov 6 1438.% 5844 BTN 142 7140  Further development of experiments and conoapts in usetul

1967 111A 5108 (8) of space o icati

| ‘ ]
Butveyor VI (S) Atles-Contawr  Nov 7 LANDED ON MOON NOV 10, 1967 1008.3  Lunar soft landing achieved; pictures and soll analysis data transmitted.
1967 112A (AC-14) (S) Vemier enginea restasted, Wting spacecraft 10 feet from the suface and

landing 8 feet from the original landing site, performing the first rocket-
poweced takeoff from the lunar surface.
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MISSION/ LAUNCH |LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS | WEIGHT REMARKS
Inti Design VEHICLE | DATE | (Mins.) [Apoges (km}] Perigee (km)[inci (deg) | (kg) (Al L from ESMC, unless otherwise noted)
Apolio 4 (S) Satum V Nov 9 DOWN NOV 9, 1967 45506.0 I..Indl v-hld./:p-coenﬂ development flight. First hundi of the
1967 113A AS-501 rried unmanned A) Comma ule.
ESSA VI (S) Delta 54 Nov 10 1148 1482 1407 1022 129.7 Ruplluﬂ ESSA I and ESSA IV in the TOS system; used namml
1967 114A (S) analysis of global weather. Reimbursable (NO;
Pionser VIl (S) Dalta 55 Dec 13 HELIOCENTRIC ORBIT 858 ledhlwludlnhrpl.nﬂuyplob&lopfwmdmonﬂwlohr
1967 123A (s wind, magnetic fiekds, and cosmic rays. Carried TETR-1, the first NASA
TETR- (S) DOWN APR 28, 1968 200  piggyback payload.
1967 1238
1968 1968
Surveyor VIl (S) Aties-Cantaur  Jan 7 TANDED ON MOON JAN O, 1968 1040.1  Lunar 3ol landing achieved; provided pictures of lunar terrain, portions
1988 D1A {AC-15) (S) ol spacectaf, experkment operations, stars, planets, crescent Earth as it
and first observation of artificial fight from the Earth.
| Explorer 38 (S) Delta 56 Jan 11 1122 1572 1079 105.8 2123 GEOS spacecntt to provide precise information about the size and
1968 02A S ahape of the Earth and strength of an variations in ita gravitational field:
it of the National Geodetic P m. SM
Apolo 5 (5) Satum 16 Jon 22 DOWN JAN 24, 1968 42,5060 First figiht leat of the Lunar Module; veriied the asceni and deacent
1988 07A AS-204 (S) m___—__&mm__mm_m__‘
OGOV (9) Atias-Agena D Mar 4 CURAENT ELEMENTS MAINTAINED 611.0 Provided measurements of energy characleristics in the
1968 14A S5602A radiation bekts; first evidence of electric tiekds in the bow shock.
or 37 Scout 60 Mar 5 DOWN NOV 186, 1990 89.8  Solar Explorer 10 provided data on selected solar X-ray and ultraviolet
1968 17A (S} omissions. Cooperative with NAL.
Apolo 6 (L) Saturn V Apr d DOWN APR 4, 1968 426560 Launch vehicle and spacecralt development flight. Launch vehicle
1968 25A AS-502 (1) engines makunctioned; spacecraft systems performed normally.
Reentry V1 (S) 61(S) Ap27 SUBORBITAL FLIGHT 272.0 Twbulen healing experiment to obtain heat ransfer measurements at
20,000 fps. (WFF)
ESAO 116 (5) Smn82(§s May 17 DOWN MAY 8, 1971 88.1  Carried seven experiments to study solar and coamic radiation in the
1988 41A lower Van Allen bek. tive with ESRO. SM
Nimbus B (L) Thor-Agena D May 18 DID NOT ACHII ORBIT 571.5 Experimental meteoroiogical satolite; also carried 10 (DOD) as a
Secor 10 (U) w 204 uoondmypaylo.d, Mumm;mmmm
WSMC)
Explorer 36 (S) Dea 57 (5) Jui4 2242 5869 5826 1208 2754 msommaw«»mwummqruhm
1968 55A thwnuﬁlmlmm&m"mnﬂo‘mmum
adiation belts.
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Intelsat U1 F-1 {U)

coul B4
DeNaso (U)  Sep 18

DID NOT ACHIEVE OF!.BIT

1968

MISSION/ LAUNCH [LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS |WEIGI REMARKS
Intt Design VEHICLE | DATE | (Mins.) [Apogee (km) rmgn (km) Jinci(deg) | (xg) (ANL from ESMC, unless otherwise noted)
Explarer 39 (S} Scout 63 (S) AugB N 22,1981 93  Dual payload (Air Density/injun Explorers) to continue the detailed
1968 66A scientific study of the density and radiation characteriatics of the
Explorer 40 {S) 1179 2494 677 8.7 694  Earth's upper atmosphere, WSMG)
1968 668
ATS IV (L) Atlag-Centawr  Aug 10 DOWN OCT 17, 1968 3%0.1 Ev-hdl gruviy—qrad of
1968 68A (AG-17) (U} Mognpn nnddiﬁhldda Conmhhdlnrdgrlalw
ESSA VI (S) Deha 58 (S}  Aug 18 1149 1471 1428 1014 1474 Replaced E! V as the primary stored data sateliite in the TOS
1968 694
RAM Cll (S)

mystom qumbumbh {NOAA) (WSMC)
33 -

gentn
. Vehicle faiure,

R ursable (Comsat).
ESRO A (9) Scoul 85 (3] O3 GOWN JUN 26, 1970 8.8 Carmied sight experiments o Measure energies and pACh angies of
1968 BAA punldu g on mo polar i during storms and
riods. with ESRO
Apolio 7 (S) Satumn I8 Od 11 LANDED OCT 22, 1968 51,8550 memﬂﬂdhwmmmmmu Schima, Jr.,
1968 89A AS-205 (S) Donn F. Eigele, and Waker Cunningham. Performed Earth orbit
OUiS B Minles 3 s6conds.
Pianeer (X {S) Deha 60 Nov 8 RELIOCENTRIC ORBIT 8.7 Deep m piobe 1o collect acientiic data on the electromagnetic and
1966 100A S} plasme properties of interplanetary space. Camied TETR 28sa
TETR 2 (S) DOWN SEP 19, 1979 secondary payload.
1968 1008
HEDS A (S) Dekta 61 Dec 5 DOWN OCT 28, 1975 108.8  Study interplanetary magnetic fields and sclar cosmic my particies.
1968 100A 1S Roumbursable (ESA ).
OAQ 1 (S) Atias-Centaur  Dec 7 e 758 50 35.0 2016.7 Pecform investigations of celestial objects in the ultraviolet
1968 110A [AC-16} (S} of the shectr: netic N
ESSA VI (S) Deka 62 Dec 15 11486 1461 1411 101.8 1361 Meleorological satelits for Eg. ‘Reimbursable (NOAA). (WFF)
1968 114A
Inteisat )| F-2 (S) Dedta 63 Dec 18 CURRENT ELEMENTS NOT MAINTAINED 286.7  indtied increment of first global eommudd commurnications salelite
1968 1164 {S). for Reimbursable
Apollo 8 (S) Satumn V Dec 21 LANDED DEC 27, 1968 51655.0 Fun-nusnunvmmmhmﬂmmn James A. Lovell, Jr.,
1968 118A AS-504 (S)

and Wiliam A. Anders. First mannad lunar ofbR mission; provided a
close-up look at the Moon during 10 lunar orbiks. Mission Duration 147
hours O minutes 42 seconds.
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1969

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

Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) [ Periges (km)]inci(deg) | (kg) (All Launches from ESMC, unless otherwise noted)

1969 1969

OSOV (§) Deita 684 Jan 22 DOWN APR 2, 1984 2885 Continuation of OSO program to atudy Sun's X-rays, gamme rays, and

1 ’

1SIS-A (S) Detta 65 Jan 30 127.7 M7 574 88.4 2359 Sateite buik by Canada: carried 10 experiments to shudy the

9 9A for hors ¥, (oW a0ad
Intelsat Il F-3 (S} DeNa 66 (S) FebS CURRENT ELEMENTS NOT MAINTAINED 288.7 Second of Comsat's i
1969 11A,
Mariner Vi (5) ‘AtiasCentaw Feb 25 HELIOCENTRIC ORBIT 4118 Mars fiyby; provided high resoiution photographs of the Martian
| 1969 14A (AC-20) (S) mutace, Closest
ESSAIX (S) Delta 67 Feb 26 1152 1503 1422 101.4 157.4  Ninth and Inst in the TOS serles of meteorological axielites.
iS1
Apolio 9 (S) Satum V Mar 3 LANDED MAR 13, 1969 5168550 Earth orbital flight with James A. McDivitt. David R, Scott, and Ruseell
1969 18A SA-504 (S) Sciweickat. First flight of the lunar module. Performed rendezvous,
and EVA. M minute 54

Mariner VI (S) Atlas-Centawr  Mar 27 HELIOCENTRIC ORBIT 411.8  Mass flyby; provided high resolution photographs of the Mastian

1969 30A (AC-19) (S} sudace. Clossst 1

Nimbus Il (S) Thor-Agens  Apr 14 107.2 1128 1068 100.0 57568 Provided night and day giobal metsorological measurements from

1969 37A space. Secor (DOD) provided geadetic position detamination

Secor 13 (S) 1072 127 1087 100.0 204 . (WSMC)

1969 378

Apolls 10 (S) Satum V May 18 LANDED MAY 26, 1969 516550 Manned lunar orbital fiight with Thomas P. Stafford, John W. Young,

1969 43A SA-505 (S) and Eugens A. Cornan to test all aspects of an actual manned kinar
Janding excent the fa|

Intetsat Il F-4 (S) Delta 68 May 21 CURRENT ELEMENTS NOT MAINTAINED 143.8  Third increment of Comsat's e p

it E—

OGO VI (S) Thor-Agena  Jun S OOWN OCT 12, 1978 631.8  Last in the OGO series lo provide measurements of the snergy

1969 S1A (S) characteristics in the Earth's radiation belts; provided the first evidence
ot electric fields in .

Explorer 41 (S) Delta 69 Jun 21 DOWN DEC 23, 1972 78.7 Seventh Interplanetary Mondtoring Platform to continue study of

1969 53A S) the snvitonment within and beyond Earth's magnetosphere. _ (WSMC)

Biosatelite Iil {U) Detta 70 Jun 28 DOWN JUL 7, 1960 €963 ~Conduct intensive axperiments to evajuate effects of

1969 56A {S) with & pigiall monkey onbosrd, deorbited after 9 days
because the monkey's condition was

anwam-mmmnumwm-m'
heart attack brought on by dehydrartion.
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MISSION/ LAUNCH [LAUNCH PERIOD | CURRENT ORBITAL PARAMETERS | WEIGH REMARKS

Intl Design VEHICLE DATE (Mins.) [Apoges (kmj ] Periges fkm} | nci (deg) | (kg (Al L from ESMC, unless otherwise noted)
Apoko 11 (S) TRl LANDED JUL 24, 1968 $1655.0 First manned kunar ianding and Teturn 10 EATth with Neil A. Armatrong,
1969 55A BA-SNM Michasl Collins, and Edwin A. Aldrin. Landed in the Sea of Tranquility

on July 20, 1969; deployed TV camera and EASEP sxperiments,
potformed lunar surface EVA, returned lunar soll samples. Miasion
Duration 195 hours 18 minutes 35 seconds.

Inbolwat 11 F-3 (L) Doka 71 Jul 26 DOWN OCT 14, 1968 14681  Fourth of Comsat's

169688 54A 8) matelite system. Third-stage makfunctioned, satelids did not achieve
desired orbit. Reimbursable (Comsat).

080w (8) Oeita 72 Aug® DOWN MAR 7, 1981 173.7  Continuing study of Sun's X-rays, gamma rays, and radio smissions.

1969 68A (8) Carried PAC experiment to stabiize spant Deka stage.

PAC () DOWN APR 28, 1977 1718

1688 668

ATSV (U) Atlas-Contar  Aug 12 14475 38031 35088 139 432.7  Evahuato gravity-gradient stabilization for gecsynchronous sateliites.

1960 69A {AC-18) (8) Anomaly after apogee motor firing resulted in counterclockwise spin;
gravily-gmdiont booms could not bs daployed. Nine of 13 experiments
rarumned useful data.

Pionser E (U) Ooka 73 Aug 27 DID NOT ACHIEVE ORBIT 67.1 Deep 3pace probe 1o stxly ic i n

(TETR O) (U) ) 181 space. Vehicks mafunctioned; desiroyed 8 minutes 3 seconds into

ed fight Ofticer

ESRO 18 () Scout 88 Oet 1 DOWN NOV 23, 1980 85.8 Fourth Europsan-designed and buit satellite to study ionospheric and

1908 83A 0] suroral phenomena over the northern polar regions. Reimbursable
[ESA

GRS-A (8) Soout 87 Nov 7 110.8 2158 37 102.8 721 Study the inner Van Allen bek and auroral zones of the Northem

[ 1989 974, Germany, M

Apolio 12 (S Setumn V Nov 14 LANDED NOV 24, 1960 516550 Second Manned lunar landing and return with Charles Conead, Jr.,

1869 99A SA-507 (9) Richard F. Gordon, and Alan F. Bean. Landed in the Ocean of Storms.

on November 19, 1969; deployed TV camera and ALSEP experiments;
two EVA's parformed: collected core sampie and lunar matecials;
photographed and retrieved parts from Surveyor Hl spacecralt. Mission
Jurstion 244 hours 36 minuies 24 seconda

Skynet A (8) Dokt 74 Now 21 ELEMENTS NOT AVALABLE 2427 Communication saisiite for the United Kingdom, Reimbursabile (UK).
1968 101A ®)
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MISSION/ LAUNCH JLAUNCH | PERIOD L CURRENT ORBITAL PARAMETERS | WEIGHT] REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Incl ) (AN L hes from ESMC, uniess otherwise noted) |
(1970 1970
Inteleat 1l F-8 (S) Delta 75 Jan 14 CURRENT ELEMENTS NOT MAINTAINED 155.1  Partof Comaat's sateliite

1970 03A [£5) lem. Reimbursable (Comsat).

MOS 1 (8) Delta 76 Jan 23 1150 1477 1431 1013 3082 Second generation meteoroicgical satediite to provide daytime and

1970 08A (] nighttime cloud cover observations in both direct and stored modes.
Oscar 5 (5) 1150 1475 1431 1013 9.1 Oscar (Australie), carried as a piggyback, was used by radio amateurs
1970 088 throughout the worid. (WSMC)
SERT I (Uy Thor-Agena  Feb 3 108.0 1044 1038 92 S03.5  lon engine test. Fell short of mission duration objective by less than
1970 09A 1 month. M
NATOSAT I (S) Dekta 77 Mar 20 14382 35798 k.32 129 2427 Communications salolite for NATO. Reimbursable (NATOQ).

1970 21A

Nimbue D {S) Thor-Agena  Apr 8 1071 1006 1006 2] 8198  Stabilized, Earth-orlented platform to test advanced aystems for

1970 25A 1] 0 and data. TOPO. carried as a
TOPO 1(8) 108.9 1084 1082 298 218 pigg WSMC)
1970 258

Apoko 13 (U) Saturn V Ao 11 LANOED AP 17, 1970 S1655.0  Thind manned Runar landing attempl with James A. Loved, ., John L.
1970 20A 5A-508 (S) Swigert, Jr., and Fred W. Haise, Jr. Pressure lost in SM axygen system;

mission aborted; LM used for e support. Mission Duration 142 hours
54 minules 41 seconds.

Intelaat Il F-7 (S} DeRa 78 Apr 22 CURRENT ELEMENTS NOT MAINTAINED 2903  Pait of Comaat's aatolite
1970 32A {8} ._Reimbursable
Intelsat 1ll F-8 (U) Deolta 79 Jul23 14082 39634 33842 139 2903 Pt of Comsat's satolite
1970 55A S sysiem. Malfunction during apogee motor firing; failed to achieve
desired orbit._ Reimburaable (Comsat).
Skynet 2 U) Doka 80 Aug 19 CURRBENT ELEMENTS NOT MAINTAINED 2427 Communication saielike for the Uniied Kingdom. 1 slemetry
1970 B2A Sorminated 2 motor faiure. Reimbursable 5
1] 69 30 AL 134.0 toet of radio blackout.
OFQ I (S) Scout 70 Nov 9 DOWN MAY @, 1971 1329  Orbling Frog Otolith (OFO) in which frogs were used to study the
1970 94A ] ) effects of weightieseness on the Inner ear, which controls balance.
RMS (S) DOWN FEB 7, 1874 21.0  Radiation Meteorokl Spacecraft (RMS) provided data on radiation
1970 948 bekts. {WFF) |
OADB (U) Atias-Contawr Nov 30 DID NOT ACHIEVE ORBIT 21228  Perform steler obeervations in the UV region. Centaur nose fairing
(AC-21) ) falled 10 ssparate; orbl not achieved.
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1970
MISSION/ LAUNCH |LAUNCH | PERIOD ] CURRENT ORBITAL PARAMETERS IWEIG REMARKS
Intl Design VEHICLE | DATE | (Mins.) ]Tpogoo (km) | Porh___(kin_) [inci(deg) | (kg) (Al L hes from ESMC, uniess otherwiss noted)
ITOS A (S) Deha 81 Dec 11 1148 101.5 8.2 To.uwnﬁlNOM!lmﬁownﬂd wide weather observation
1870 106A ). . Reimbursable (NOAA} M)
Explorer 42 (S) Scout 71 Dec 12 DOWN APR S, 1979 1420 Small Amommy Sateilite 1o catalog celestial X-ray sources within and
1970 107A s} outside the Miky Way. Firat X-rary satelite {San Marco)
1971 1971
Intolsat IV F-2 (S) Atias-Contawr  Jan 25 ELEMENTS NOT AVALABLE 13871 Fo\l‘h generation satelits to provide increased capacity for Comsat's
1971 06A (AC-25) (S) f munications. imbursable
Apolio 14 (S) Saturn V Jan 31 LANDED FEB 9, 1971 516550 mdlhnmdhr-rhndm\ﬂhmnB. Shepard, Ji., Stuart A. Roosa,
1971 08A SA509 (S) and Edgar D. Mitchell. Landed in the Fra Mauro area on February 5,
1971; perk EVA, yod lunar returned lunas
samples. Mission duration 216 hours 1 minute 58 seconds.
NATOSAT 2 {$) Delta 82 Feb 2 1438.1 35830 IST44 13.7 2427 Second communications satelite for NATO, Reimbursable (NATO)
1971 09A S
Explorer 43 (5) Delta 83 Mar 13 DOWN OCT 2, 1974 263.0  Second jon I Y ing Platfor to extend man's
1971 19A ) of solardunar relationships.
18IS B {5) Delta 84 Mar 31 135 1421 1265 a2 2640  Study slectron production ard loss, and large scale transport of
1971 24A (S} jonization in the. ._Cooperative with Canada M
San Marco C (S) Scout 72 Apr 24 DOWN NOV 29, 1971 163.3  Study atmosphere drag, density, neutral composition, and
1871 38A ﬂ; ._Cooj tee with taly.
Mariner H (U) -Cantaur  May 8 DID NOT ACHIEVE ORBIT 876 Mariner Mars ‘71 Orbiter mission 1o map the Martian surface. Centair
(AC-24) (L) stage maktunctioned shortly after lsunch.
Marinet | {S) Atias-Contawr  May 30 AEROCENTRIC ORBIT 897.9 Second Mariner Mars ‘71 Orbiler mission to map the Martian surface.
1971 051A (AC-23) (L) Achieved orbit around Mars on November 13, 1971, Transmitted 6,876
pictures.
PAET (S} mm(S) Jun 20 SUBORBITAL FLIGHT [=X] T.ﬂmd«mmhmmmmmﬁmdmmwmmm
robe entering at hi
Explorer 44 (S) Scout 74 L] OWN DEG 15, 1978 8.0 wmnmmlammlalm&m\xmwum
1971 58A {S) omissions. with NRL.
Apclic 15 (S) Satun V I 26 LANDED 7,197 B16850  Fourth manned kinar landing with David R. Scott, Alired M. Worden,
1971 83A SA-510 (S) and James B. Irwin. Landed at Hadley Rills on July 30, 1971;
PAF Subsat (5) SM Aug 4 MPACTED MOON JUL 30, 1971 83 pom:rm.ﬂ EVA with Lunar Foving Vehicle; deployad experiments.
1971 63D &F Subssteie

-aunched from SM in uhar orbit,  Mission
Duihnzﬁhwuﬂ Mintes 53 seconds.
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MISSION/ LAUNCH |LAUNCH PEHIOD[ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE (Mlns ) [Apogn (km) 1 Porlgu (km) | Incl (d !g) (kg) (AN L from ESMC, unless otherwise noted)
Seot 75 Aug 16 85.0 Obhhdlumwhmwwmmm
1871 71A S) from Asg and a satolite.
manuo (WFF}
BIC (S} Scout 76 (S)  Sep 20 SUBORBITAL FLIGHT 31.7  Barium lon Cloud Project to study the Eath's magretic field.
with Germany. (WFF)
OSOH (S) Dela 85 Sep 29 DOWN JUL 9, 1974 6350 Observe active physical processes on the Sun and how & influences
1971 83A {S) the Earth and its space srwircament,
TETR4 (S) DOWN SEP 21,1978 04
1971838
ITOS B (W Delta 868 Oct 21 DOWN JUL 21, 1972 31.7  Toaugment NOAA's satellite worid-wide weather observation
1971 9IA (L] Second falled. Reimbursable
Explorer 45 (S) Scout 77 Nov 15 DOWN JAN 10, 1892 50.0 s«usamms.mwnuwmm-mm.ma
| 1971 964 S Rg he onetosph
UK-4 (S) Scout 78 Dec 11 DOWN DEC 12, 1978 1024 &mmn«mmmwmwpmmwunh
1971 109A M
Inteisat vV F-3 (S) Atiaa-Contawr  Dec 20 14455 36013 a8 103 13871 Founhg.rmnhmnhﬂﬂowwﬂuimaudybr(}«nw
1971 116A AC-26) (S) it commercial communications network. Reimbursable
1972 1972
Inteisat IV F4 (S) Atias-Contawr  Jan 22 14424 se21 35808 97 13871 Fourth pur-ﬂun ubﬂﬂopvwih Ila-ud clp.dy !ot Comw‘u
HEOS A-2 () Delta 87 Jan 31 DOWN AUG 2, 1974 1170 Glnhdlwmmhmwwaynme
197205A {S) organizationa to investigate particles and micrometeoriies in space.
Fioneer 10 (S) ‘Alias Contaur Mar 2 SOLAR SYSTEM ESCAPE TRAJECTORY 2500 Jupher Fiyby. First spacecraft to fiyby Juplier and return scientiic data.
1972 12A {AC-27} (S),
TD-1 (S} Deka 88 Mar 11 DOWN JAN 9, 1980 470.8 Waestam European sateliite to obtain data on high-anergy emissions
1972 14A (S) from stellar and galactic sources. Reimbursable ESA ). {WSMQC)
Apolio 18 (S) Satum V Apr 18 LANDED APR 27, 1972 5855.0 Fifth manned lunar landing mission with John W. Young, Ken Mattingly,
1972 31A SA511(S) and Charles M. Duke. Landed at Descartes on Apr 20, 1972. Depioyed
P&F Subeat (S) SM Apr 18 MPACTED MOON MAY 29, 1972 383 camera and experiments; performed EVA with lunar roving vehicle.
1972310 Deployed P&F Subsaiolite in lunar orbit. Mission Duration 265 hours 51
Mminutes 5 seconds.
Intetsat IV F-5 (S) Atias-Contawr  Jun 13 14386 35858 611 107 1367.1 memm.mmwmmw
1972417 AC-29) (S) global (Comest).
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1972
MISSION/ LAUNCH |LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS IWEIGH REMARKS

Int] Design VEHICLE | DATE | (Mins.) [ Apoges (k@ 1 Puiggo (km} | incl ("'ﬂl (kg) {All Launches from ESMC, unless otherwise noted)

ERTS-A (S) Delta 89 Jul 23 103.0 9410 Demonstrate remote sensing technology of the Earth's surface on a

1972 58A (S) global scale and on a repetitive basis. (WSMC)

Explorer 48 (S} Scoul 79 Aug 13 DOWN NCV 2, 1979 2084 Meteorokd Technology Sateilite to measure meteoroid penetration

1972 61A ($) rates and velocty.

0AO 3 (S) Atias-Cantaur  Aug 21 92 725 M3 B0 22000 Study ion of common el inthe

1972 65A AC-22) (S) gas, and investigate ultraviolet radiation emitted from young hot stars.

Transt (5) ‘Scout 80 Top 2 X 796 o7 900 940 Navigation Satelie for the U.S. Navy. Rewmbursable (DOD). (WSMC)

19 8)

Explorer 47 (S) Delta 50 Sep 22 CURRENT ELEMENTS NOT MAINTAINED 3759  Interplanetary Monitoring Platform: an automated space phyllﬂ iab to

1972 73A 8) study imerplanetary rdiation, solar wind, and energetic particias

ITOS D (5} Deka 91 Oct 15 114.9 1453 1448 102.0 34.5  Toaugment NOAA's sateliite world-wide weather observation

1972 B2A ) capabiliies. Oscar, an amateur radio satelite, was camied as a

Oncar (8) Oct 15 1149 1452 1448 1020 15.9 piggyback. Reimbursable (ITOS/NOAA; Dacar/AMSAT). (WSMC)

1972

Telesat A (ANIK) (5)  Delta 22 Nov 14871 36258 36136 108 B443  Firsl of a series of domesiic communications seteiites for Canada.

1972 S0A i) Reimbursable (Canada). {WSMC)

Explorer 48 (8) Scout 81 Nov 18 DOWN AUG 20, 1980 1880 Smalt Asironomy Satelite; cammied a gamma ray telescope in a butbous

1972 91A (s} dome to study gamma rays. Launched by an ftalian crew from San

Marco.

ESRO IV (S) Scout 82 Nov 21 DOYWN APR 15, 1974 1140  Carried five [] 0 the near

1972 92A ) magnetosphere, auroral, and solar pnmdsl RAeimbursable (ESA).

Apallo 17 (S) Satum V Dec 7 LANDED DEC 19, 1972 51655.0 Sixth and last manned lunar landing miasion in the Apollo series with

{AS-512/C8M- SA512 () Eugens A Cernan, Ronald E. Evans, and Harrison H. (Jack) Schmitt.

114/1M-12) Landed at Taurus-Littrow on Dec 11., 1972, Deployed camen and

1972 96A experiments; performed EVA with funar roving vehicle, Returned lunar

samples. Mission duration 301 hours 51 minutes 59 seconds.
Nimbus E (S) Delta 83 Dec 11 1071 1089 1086 998 7168 Smbﬁznd Earth-oriented piatform lo test advanced systems for
1972 97A 1) met ical and ical data.
( Scout 83 Duc 16 DOWN ALIG 22, 1973 1257 Stuaylhe ‘state and behavior of the upper aimosphere and

1972 100A ionosphere. Cooperative with Germany. {WSMC}
L1973 1573

Pioneer G (S) Atien-Cantaur  Apr 5 SOLAR SYSTEM ESCAPE TRAJECTORY 2580 Iumummnmmmymdmwommoomamnme

1973 104 (AC-20) (S) Asteroid Belt, and the near-Jupiter smvironmant.
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MISSION/ LAUNCH LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS l REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) Porlgoo (km) [ Inct (deg) | (kg) (Al L hes from ESMC, unless otherwise noted)
Telosat B (ANIK-2) (S) Deita 94 Apr 20 14430 94 5443 Second domestic communications satellite for Canada.
1973 23A [t Reimbursable (Canada).
Skylab Workshop (S} Satum V May 14 DOWN JUL 11, 1879 715000 Unmanned launch of tha first U.S. Space Slation. Workshop incurred
1973 27A SA513 (S) damage during taunch. Repaired during follow-on manned missions.
Skylab 2 Saturn 18 May 25 LANDED JUN 22, 1973 297500 First manned visit to Skylab workshop with Charles (Pete} Conrad, Jr.,
206/CSM-118 () SA-208 (S) Joseph P. Karwin, and Paul J. Weitz. Depioyed parasok-like thermal
1973 32A blanket to protect the hull and reduce temperatures within the workshop;
freed solar wing that was jammed with debris. Mission duration 672
hours 49 minutes 49 seconds
Explorer 48 (S) Deolta 85 Jun 10 SELENOCENTRIC ORBIT 3280 Radio Astronomy Explorer to measure low frequency radic noise from
] ____galactic and extragalactic sowces and from the Sun, Earth and Jupiter, |
ITOSE (1) Deita 96 Jul 18 DID NOT ACHIEVE ORBIT 333.8 Augment NOAA's satellite world-wide weather observation capabilities.
) Vehicle second stage malfunctionad. Reimbursable (NOAA) SM
EE Satom 1B ETE-) 25,1973 297500 manned visi 1o Skylb Workshop with Alan L. Bean, Owen K.
207/CSM-117 (S) SA-207 (S) Gamiott, and Jack R, Lousma. Performed systems and operationai
1973 S0A tests, conducted experiments, deployed thermal shieid. Miasion
Dyration 1416 hours 11 minutes 9 seconds.
Indeleat IVF-7 (S) Atles-Comtaur  Aug 23 1452.4 36138 3072 97 1387.1 Founh gamrnnon satelits fo pmmdo muused upacty for Comsats
AC-31) {S) fca ok, 34 a
Explorer 50 (S) Dedlta 97 Oct 25 ELEMENTS NOT AVAILABLE 97.2 of i Phﬂovm o the E-nn s
fadiation
Transk (S) Scout 84 Oct 30 1052 1123 885 899 950 Navigation satelle for the U.S. Navy. Reimbursable (DOD). (WSMC)
11973.01A (S
Marinar 10 Atias-Cantaur Nov 3 HELIOCENTRIC ORBIT 504.0 Venus and Mercury flyby misaion; first dual-planet mission.
(Marinar/Venus/ AC-34) () Phatographed the Earth and the Moon on #s fight o Venus; Venus
Mercury) (S) encounter (at 5,800 km} on February 5, 1973; Mercuty encounter (at
1873 85A mkm)oanrd'w 1974, second Mercury encounter (at 48,069 km}
21, 1974; third Mercury sncounder (at 327 km) on
Much 16, 1975. Engineering tests conducted before attitude control
gas was depleted and transmitter commanded off on March 24, 1975,
ITOSF {S) Deka 98 Nov 6 116.1 1508 1499 1161 345.0 Tn-meOM-moll‘nwoﬂdwﬂcmoucw-ﬂon
1973 98A S) biities. Reimbursabie NO,
Skylab 4 (S) Satumn 18 Nov 18 LANDED FEB 8, 1974 29,750.0 mdmmm«osuyhbwmmsmup Carr, EdwardG
1973 80A SA-208 (S) Gibson, and William R. Pogue. Performed inflight experimants; obtained

medical data on crew; performed four EVA's. Mission duration: 2016
hours 1 mimste 16 seconds.
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1973
MISSION/ LAUNCH {LAUNCH |PERIOD L CURRENT ORBITAL PARAMETERS JWEIG REMARKS
Int Design VEHICLE | DATE | (Mins.) [Apoges (km) | Perigee (km}{ incl {deg) | ) (AN L hes from ESMC, unless otherwise noted)
Explocer 51 (S) Detta 99 Dec 16 DOWN DEC 12, 1978 Atmosphere Explorer; carried 14 instruments to atudy snergly tranafer,
1973 101A (] atomic and molecular processes, and chemical reactions in the
atmosphere. (WSMC) |
1974 1974
Skynet 11-A (U) Dekta 100 Jan 18 DOWN JAN 25, 1974 4355 Communication satelite for the United Kingdom. Short circull in
1974 02A ) slectronics caused vehicie failure. Reimbursable
Contaur Proof Tkan NIE Feb 11 DID NOT ACHIEVE ORBIT Launch vehicie development test of the Tan IliE/Centaur (TC-‘),
Flight (U} Centaw (78) () caed simulated Viking spacecraft and Sphinx. Liquid axygen boost
pump talled % operaie during Centaur starts. Destruct command sent
748 secondy after Wioff.
San Marco C-2 (S) Scout 85 Feb 18 DOWN MAY 4, 1976 1700 Moasure of noutrsd donslty,
1974 00A (5) MMMML
UK-X4 (S) Scout 86 Mar 8 1003 887 877 979 916  Three-axis ized spacecraft to
1974 13A S) thmdu@uﬂmw“.d"ﬁwmmwm
small spacecraft. Reimbursable
Wostar A (S) Dehta 101 Apri3 14416 35907 35907 9.1 5715 Domestic communications lﬂcﬂl'ﬂvwm Union.
1974 13A o) Reimbursable (WU).
SMS A (S) Deokts 102 May 17 ELEMENTS NOT AVAILABLE 6280 Geostationary environmental satelits to provide Earth imaging in
1974 33A $) visible and IR spectrum. First weather observer 1o operate in a fixed
feosynchronous orbit about the Equator. Cooperative with NOAA.
ATSF (S5) Titan I1C May 30 14121 35440 35190 125 1403.0  Appiications Tachnology Satelfite capable of providing good quality TV
1974 38A Centauwr 79 (S) signais to small, inmpensive ground receivers. Carried aver 20
L and acience
Expilorer 52 (S) Scout 87 Jun 3 DOWN APR 28, 1978 266 ‘Hawkeye" to stiga '\. of the solar wind
1974 40A 8 with the Earth's [netic field.
AEROS B (S) Scout 88 Jul 16 DOWN SEP 25,1975 1257 German-buik satellte io study the state and behavior of the upper
1974 55A {S) o e and Reimbursable
ANS A (S) Scout 89 Aug 30 DOWN JUN 14, 1977 1298 mehmwxmmmmm
1974 70A (8) ‘with the Netheriands.
Westar B (S} Deka 103 Ot 10 14422 35928 35883 a9 5715 Domestic communications satelite for Westem Unlon.
1974 75A (S) Reimbursable (WL)).
UK-5(9) Scout 90 Oct 15 DOWN MAR 14, 1960 130.3 Measwrs the spectrum, p&mmampuhrhdu-dm
1974 77A () X-ray sources. C: {San Marco)
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1974

1975 424

AC35) ()

MISSION/ LAUNCH [LAUNCH | PERIOD LCURRENT ORBITAL PARAMETERS | WEIG REMARKS
Int! Design VEHICLE | DATE | (Mins.) | @8 (km 80 Incl (kg) (All Launches from ESMC, unless otherwise noted)
ITOS-G (S) Deita 104 Nov t5 1148 1457 1442 w018 3450 [T - To aupmont NOAA's satelite world-wide wosther obsarvation
1974 BGA S capabiliies. Reimbursable (NOAA),
Imasat (5) 1148 1457 1438 101.9 204  Intasat - Conduct of i total electron
1974 898 counts. Cooperative with Spain.
Oscar (S) 1148 1487 1437 1018 28,8 Oscar - provide communications capabiity for amateur radia
1974 89C onthusiasts around the world. Reimbursable (AMSAT) VSMO)
Inteizat IV F-8 (S) Atlas-Centaur  Nov 21 1443.0 35049 35804 a1 1387.1  Fourth generation satellite to provide M M br Comsd‘l
1874 (AC-! global commercial communication: ork,_Fisim {Cromss
Skynet (1-B (S) Delta 105 Nov 22 1436.9 35828 wBITS s 4350 mwmmmmwm Rlﬁmbhm
1974 84A (S)
Haolice A (S} Titan HIE Dec 10 HELIOCENTRIC ORBIT 3700 Mwhmummhmdl’uwﬁlm
1974 97A Contaw 83 (S) with West
Symphonie A (3) Delia 106 Dec 18 14406 35896 35853 19 402.0 JthrmdvGﬂmnnmhﬂom-toluowwlem
1974 101A Sy South America, Europe, Africa and the Middle East. Reimbursable
—{France/Germany). ——
1975 1975
Landsai 2 (S) Deha 107 Jan 22 103.1 an 299 988 8530 Second Earth Resources Technology Sateliite to locale. map, and
1975 04A (2] mmmmmwmw
of this of the worlds
SMS-B (S) Delta 108 Febé ELEMENTS NOT AVAILABLE 6200 Togdhu wlh SMSA, pvaO cloud-cover pbum every 30 minutes
| 1975 11A ) 10 weathermen st NOAA
Intetsat IV F-6 (U) Afias-Centaur  Feb 20 DID NOT ACHIEVE ORBIT 1387.1  Fouwrth qomuon satollite 1o provide hauud capacity for Comsat's
(AC-33) (U global commercial communications network. Launch vehicle
maNunctioned. Reimbursable
GEOS C (S) Deka 109 Apr 8 1018 851 (153 1150 340.0 mmmmmn_u-omwm
1875 27) S] 908 stale, and other femtures.
Explorer 53 () Scout 91 Vay 7 DOWN APR B, 1978 1087 Astronony o study X-ray S0UrGes within and beyond
1975 37A the M n Marcol
Telesat C (5) Dekta 110 May 7 14395 5872 5833 82 5443 anmmmm
1975 38A ]
Intelsat IV F-1 (§) Atims-Contawr May 22 14508 38133 38015 81 1387.1

memﬂnwmmmwhw
commercial communications network. Last of the IV series.
Reimbursable (Comeat),
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NASA Major Launch Record 1975
MISSION/ LAUNCH [LAUNCH |PERIOD [ CURRENT ORBITAL PARAMETERS ]WEIGHT REMARKS
Intl Design VEHICLE | DATE ing. 00 (km) [ Perl m) | Inel (d {kg) (All Launches from ESMC, unless otherwise noted)
Nimbus F (S) Delta 111 Jun 12 1074 1M 1098 998 827.0 Stabilized, Earth-orientad plattorm to lest advanced systems for
1975 52A ) collecting meteorological and geclogical data. SM
0S01(S) Deha 112 Jun 21 DOWN JUL 8, 1988 10884  Observe active physical processes on the Sun and how # influances.
1975 57A 8 __ the Earth and its space snvironment.
Apolio Soyuz Satum 1B Jul 15 DOWN JUL 24,1975 14,8580 Manned Apolio spacecraft with Thomas P. Stafford, Vance D. Brand and
Teat Project (S) SA-210 (8) Donakd K. Slayton Rendezvoused and docked with Soyuz 19 spacecralt
1975 66A (also launched July 15, 1975) with Aleksey Leonov and Valerly Kubasov
on Jyly 17, 1975. Mission Duration 217 hours 28 minutes 23 seconds.
COSB (3) Deha 113 Aug 8 CURRENT ELEMENTS NOT MAINTAINED 2775  Cosmic ray satellite 1o study extraterrasirial gamma radiation.
1875 72A Reimbursabie (ESA ). (WSM
Viking A Orbiter(S) Than lIIE Aug 20 CENTRIC ORBIT 2324.7  Mars Orbiter and Lander mission to condudl sysiematic investigation
1975 75A Centaus 28 (&) of Mars. U.S. first attempl to 3oft land a spacecralt on another planet
Viking A Lander {S) LANDED ON MARS JUL 20, 1976 $71.5 achieved on July 20, 1976. First analysis of surface material on
1975 75C another En—sﬁ'
Oeckta 114 Aug 29 1440.4 35880 35861 121 4020 Second joint French-German communications satellte to serve North
1978 77A ® and South America, Europe. Africa and the Middle East. Reimbursable
(Frai ermany).
Viking B Orblter(S) Than NIE Sep 9 AEROCENTRIC ORBIT 23247 Second Mars Qrbiter and Lander mission 16 conduct systematic
1875 83A Centaur B9 (S) investigation of Mars. Sof tanded on Mars on September 3, 1976.
Viking B Lander LANDED ON MARS SEP 3, 1976 571.5 Retumed excefent scientific data.
1975 83C
inteisat VA F-1 {S) Atias-Contawr  Sept 25 14410 N4 35852 81 15150 Improved satelite with double the capacity of previous Intelsats for
197591A (AC-38) (S) Comaat's global 3 ications network. Rei
] [Comsat).
| Explorer 54°(S) Detta 115 Oct 6 DOWN MAR 12, 1976 6750 Explorer 1o igale chemical p and energy
1975 96A {ransfer mechanisms which control the Earth's atmosphere SM
ranai (S) Scout 92 Oct 12 DOWN MAY 26, 1991 1819 Second in a series of improved navigation satelite for the U.S. Navy.
1975 98A {8} Aeimbursable. _(WSM
SM! SA(S) Dela118 Oct 16 14357 35801 35756 76 8280 First operational sateite in NOAA's geosynchronous weather satelite
1975 100A systom._Reimbursable (NOAA}.
Explorer 55 (¢ Detta 117 Nov 20 JUN 10, 1981 7196 A Explorer to i i the chemical and
1975 107A ®) energy transfer mechaniams which control Earth's atmosphera
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NASA Major Launch Record 1978

MISSION/ LAUNCH [LAUNCH PERIO[f[ CURRENT ORBITAL PARAMETERS IWEIGH REMARKS
intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) ] Perigee (km)] Incl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
Dual Air Denslty Scout 93 Decs DID NOT ACHIEVE ORBIT 353 Measure giobal density of upper atmosphere and lower exosphere.
Explorer (U) © Malfunction during third stage burn resulted in loss of vehicle control:
destroyed by Range Safety Officer at 341 seconds. (WSMC)
RCA A(S) Delta 118 Oec 13 1458 36084 5873 a2 867.7 First RCAd i ications satellite. Rei RCA).
1978 117A ol
1976 1976
Helics B (S) Tian (IE Jan 15 HELIOCENTRIC ORBIT 3747 Camied 11 sclentific instruments to study the Sun. Cooporative with
1976 03A Ceontawr 93 Germany.
TTS {S) Deilta 119 Jan 17 14371 35887 35726 122 3470 Experimental high-powered communication sateliite to provide
communications in remote areas. Cooperative with Canada.
Imeisat VA F-2 (5) Atias-Centawr  Jan 28 1444.5 35968 35833 83 15150 Second improved satelite with double the capacity of previous
1976 10A. {AC-37) (8) Intelsats for Comsat's global commercial communications network.
Reimbursable (Comsat).
Marieat A (S) Deka 120 Fob 19 1436.1 797 35777 104 8554 Comeat Maritime Salaiite 10 provide rapid, high-quality communications
1978 17A (S) between ships at sea and home offices. Reimbursable (Comsat).
RCAB (5) Delta 121 Mar 26 1480.1 8501 36010 78 867.7 Second RCA domestic communications Satelite.
1976 20A Reimbursable (RCA).
NATO IIA {S) Delta 122 Apr 22 14423 36008 35808 101 6700 Third-generation communications satoliite for NATO.
1976 35A 8 Reimbursable (NATO}
LAGEOS (8) Deka 123 May 4 2254 5945 5838 109.9 4110  Sobd, spherical passive sateliite to provide a referance poini for laser
1978 39A ) ral ox| 3 (WSMC)
‘Comstar 1A @ Atias-Centaur May 13 14428 B9 35005 8.0 1490.1  First domestic communications satelite for Comaat.
1576424 (AC-38) (5) Reimbursable (Comsal.
Alr Force P76-5 (S) Scout 94 May 22 108.4 1044 981 9we 726 Evaluale propagation affects of disturbed plasmas on radar and
1976 ATA )] communications systems. Reimbuisable (DOD). {WSMC}
Marieat B (S} Delta 124 Jun 9 1438.1 35813 35760 a5 6554  Second Comsal Maritime Sateliite to provide rapid, high-quality
1976 53A )] communicationa between ships at sea and home offices. Reimbursable
SUBORBITAL FLIGHT
(o]
Comatar B (S) Atlas-Contawr  Jul 22 14382 BT 5784 79 14901  Second domestic communications aateMite for Comeat.
1976 73A (AC-40) (S) Reimbursable (Comaat).
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NASA Major Launch Record 1976

MISSION/ LAUNCH |LAUNCH |PERIOD [ CURRENT ORBITAL PARAMETERS IWEIGH REMARKS
Inti Design VEHICLE | DATE ins.) [Apogee (km) | Periges (km) [ incl (deg) | (kg) {All Launches from ESMC, unless otherwise noted)
TOSH(S) Detta 126 b 29 1162 1518 1505 1021 3450 Second generation satelite for NOAA'S worki-wide weather
3976 T7A {S observation. Reimbursable N
TIP (S Scout 96 Sep 1 DOWN MAY 30, 1981 1660  lmproved Transk Navigation Sateiite for the U.S. Navy.
1976 89A 5} Reimbursable (DOD). MJ
Marisat C (S) Dela 127 Oct 14 1436 0 35791 7T 109 655.4  Third Comsat Maritime Satedlite to provide rapid, high-quality
1976 101A S) communications between ships at sea and home offices. Reimbursable
{Comsat).
1977 1977
NATO HiB (S) Delta 128 Jan 27 14362 35789 35788 99 6700 Third: satolite for NATO.
1977 054 (S) Aeimbursabie (NATO}
Palapa B (S} Detta 129 Mar 10 14395 35873 35831 89 573.8 Second C ion Setelite for
1977 18A 8) Reimbursable {indol 3
GEOS/ESA (U} Delta 130 Apr 20 7341 38283 2074 226 5715  ESA scientific satelite; carriod soven experiments to investigate the
1977 204 W Earth's mag during second fth
spinup placed GEOS In unusable orbt._Reimbursable (ESA).
Intelsat [VA F4 (S) Aliaa-Centawr  May 26 14481 36075 35066 70 15160 nproved satsilite with double the capacity of previous Imeleats for
1977 41A (AC-39) (S) Comsat's giobal network. R ble
—(Comaat),
GOES/NOAA (S) Deka 131 Jon 18 14358 35797 35762 102 8380 ‘spin-scan radh provided day and night globel
1977 48A [ wosther pictures for NOAA, Reimburaabie (NOAA)
GMS (S) De#ta 132 Jul 14 1451.0 38152 38001 104 6605 ntional weathor satelite; Japan's contribution to the Global
1977 654 8 @ Rossarch (GARP)._Reimbursable A
HEAQ A (S} Atias-Centawr  Aug 12 MAR 15, 1878 25519 High Energy Astronomy Observatory 16 study and map X-raya and
1977 754 {AC-45) (S} e 3
Voyages 2 (3) TITANME  Aug 20 SOLAR 5Y51EM ESCAPE TRAJECTORY 2006.5 "Eﬁ ‘the Juplter 8nG SATAT! planetary Sysiems and the
1977 76A Centawr 106 {S) Intarplanatary medium botweon the Earth and Saturn. Jupiter fiyby

occurred on July 8, 1979; Satum fiyby occurred on August 25, 1981;
Uranus fiyby occurred on January 24, 1986; and Neptune fiyby occurred

_____on August 25, 1980_Wl continue ko inferstollec space _________{

SIRIC {S) Deltn 133 Aug 25 1438.7 35825 B70 a3 396.0 Ialian scientific aatelite to study the propagation characteristics of radio

1977 BOA (&) ‘waves tranamitted at supar high frequancies during adverse weather.
Reimbursable (Kaly).
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NASA Major Launch Record 1977

MISSION/ LAUNCH |LAUNCH | PERIOD I CURRENT ORBITAL PARAMETERS IWEIGH REMARKS
intl Design VEHICLE | DATE | (Mins.) | Apoges (km)]Periges (km)]inci(deg) | (kg) (AN hes from ESMC, unless otherwise noted)
Voyager 1 (S) Tan IItE Sep5 HELIOCENTRIC ORBIT 20865  investigate the Jupi-l and Saturn planetary systems and the
1977 B4A Centawr 107 (S) interplanetary medium between the Earth and Setum. Jupher fiyby
occurred on March §, 1979; Saturn fiyby occurred on November 12,
1980; departed Saturn at a high angle to the acliptic piane to cbserve
the large cloud-covered moon Titan. Will not be involved in any more
ESAIOTS (U) Dela 134 () Sep 13 DID NOT ACHIEVE ORBIT 865.0 ESAﬂxp.Meomm\m“. Vehicle axpioded st 54
seconds afts
Irtelsat VA F-5 (U) Ades-Centaur Sep 29 DID NOT ACHIEVE ORBIT 15150  Improved :d-ﬂ: wiﬁ double the capacily of previous Inteleats for
(AC-43) (V) Conn-t‘l global commercial communications network. Launch vehicle
ISEE A/B Delta 135 () Oct 22 MWMMSMMEWUM(MMMW
1977 102A () DOWN SEP 28, 1987 329.0 of the interplanetary medium with the Earth's immediate environment.
1977 1028B (S) DOWN SEP 28 1987 1577 Cooperative with ESA.
Transat (S) Scout 97 Oct 27 106.8 1096 1080 897 639 Improved Transi navigation satelite for the L1.S. Navy.
1977 106A Reimbursable (DOD).
T_r"—'"%i_nov_‘_ﬂ_"w;wuu i} 136 2z 14359 15 35748 13 ¥ ot ; Europo
1977 108A R . Reimbursable
CS/Japan (S) Dekta 137 Dec 14 14558 36182 38182 9.8 6§77.0 Experimental communication sateliite for Japan.
1977 1184 A __
1978 1978
Intelsat VA F-3 {S) Atlas-Centawr  Jan 6 1441.4 35901 5877 85 16150 Provide increased telecommunications capacity for Intelsat's global
{AC-46) (5)
IJE-A (S) Delta 138 Jan 26 14356 41343 30210 338 8945 Intemational Ulh'lvidd Elplol’.l’ to obtlh hm ro.ol\moﬂ data of stars
| 1978 124 {S) od plant qion of the 80 0006 th
Fhtsatcom-A (S} Atias-Centawr  Feb 9 14361 »B798 35776 105 1863.3 Provide conlnurhm nphﬁy brm- USAF and |h. USN for M
{AC-44) ()
Landsat-C (S} Deha 138 Mar 5 103.1 218 804 24.8 9000 Third Earth Resources Technology Satelite to study the Earth's
1978 26A (&3] natural resources; measure water, agricultural fiskds, and mineral
Oscar-8 (S) 1030 804 863 992 27.3  deposits. Carried Lewis Ressarch Conter Plasma Im
1978 268 Experiment (PX-) and AMSAT Oscar Amateur Radio communications
PIX-1 (S} CURRENT ELEMENTS NOT MAINTAINED 34.0 relay satelite. Reimbursabls (OscarfAMSAT).
| 1oz826C. .
inelsat VA F -8 (S) Atlas-Centawr  Mar 31 14356 35601 35753 B85 15150 Provide increased telecommunications capacity for Intelsat's global
8 A5A (AC48) (S) network. Reimbursable (Comsat).
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NASA Major Launch Record 1978

MISSION/ LAUNCH |LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS | WEIGHT]| REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) | Periges (km)[Incl (deq) | (kg) (ANl Launches from ESMC, uniess otherwise noted)
BSE/Japan (S} Detta 140 Apr? 14352 5796 35740 1.0 8650 Japan's for ™
| 1978 394, i !
HCMM/AEM-A (S) Scout 98 Apr 26 DOWN DEC 22, 1981 1343 Heat Capacity Mapping Mission 10 lest the feasibility of measuring
1978 41A S) variations in the Earth's fem, BSs. M
OTS-8 (S) Deita 141 May 11 14528 36124 36092 85 8650 Orbital Tes! Sateliite io conduct communications expenimants for ESA.
| 1978 448 Reimbursable (ESA).
Ploneer Venus-A Atlas-Cartaur  May 20 ELEMENTS NOT AVARABLE 5820 One of two Pioneer flights to Venus in 1978; was placed in orbit
(Orbiten) (S) (AC-50) (S} around Verus for remots sensing and direct measurements of the
1978 S1A nat and s surrounding snvironment.
GOES-C/NOAA (5) Delta 142 Jun 16 1438.0 35808 35781 91 635.0  Part of NOAA's giobal network of geostationary enwvironmental
1978 82A S anteliites to provide Earth imaging, monitor the space environment, and
Ielay meteoralogical data to users. Reimbursable (NOAA).
Soasat-A (5) Atlas-F Jun 26 100.1 765 781 108.0 23000 Demonstrate techniques for giobal monikoring of oceanographic
1978 64A (] phenomena and features. After 106 days of returning data, contact was
lost when a short circult drained ali f from the batteries. M
Comstar C (S) Atias Contawr  Jun 29 1451.8 38181 36004 83 16180 Thied domestic communications satedite for Comaat.
1978 68A AC41] (S) Reimbursable (Comaat).
GEOS-B/ESA (S) Dehta 143 Jul 14 14481 6056 38033 1.1 5750 Posiioned on magnetic fisid ines to study the magnetosphere and
1978 T1A ()] comelate data with ground station, haloon, and sounding rocket
Pﬁm________._..w@r_____—
Pioness/Venus-B Atlas-Centawr  Aug 8 LANDED DEC 9, 1978 9040 Second Pioneer fiight to Vanus in 1978 to determine the nature and
(Multiprobe) {AC-51) (S} composition of the atmosphere of Venus. All four probes and the bus
1978 7T8A tranamitted scientific data. The large probe, north probe, and night

probe went dead upon impact; the day probe continued 10 transmit for
o 58 Mioutes after impact.

ISEE-C (S) Deolta 144 Aug 12 HELIOCENTRIC ORBIT 4790 the of solar about 1 hour before

1978 79A =] ISEE-A and B to gain knowledge of how the Sun controis the Earth's

ICE () noar space enviconment. The spacecralt was renamed ICE in 1985 and
its orbit was changed to encounter the Comet Giacobini-Zinnasr on
September 11, 1965, Cooperative with ESA.

Twos-N (S} Atlas-F Ot 13 101.7 845 829 98.7 14050 Thad generation polar orbiting environmental spacecralt to provide

1976 96A S P gical and envi data. Operated by NOAA.

(WSMC)
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NASA Major Launch Record 1978

MISSION/ LAUNCH [LAUNCH (PERIOD [ CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) | Apogee (km) [ Periges (km) [ Incl (deg) | (k) (Al L hes from ESMC, unless otherwise not.d)

Nimbus-G (S) Ddln 145 Oct 24 104.0 255 940 93.1 9870 Camed sensors and gy to conduct e

1978 98A poliution mankari . and gy. ESA m:.ived

Cameo 104.0 988 24 3.4 and proceasad data direct. After separation from Nimbue-G, the Delta

1978 988 wvehicie released lithium over Northern Scandinavia and barium over
Notthern Alaska as part of Project CAMEO (Chemically Active Materisl

— __Ejected.in Orbl),

HEAQ-B (S5) Alies-Contar Nov 13 DOWN MAR 25, 1982 31520 Second High Enﬂ'qymmomu Obaervatory; carried & large X-ray

1978 108A {AC-52) () 1elescope lonwymo emrgy mmru isars, neutron stars,

I NATO HIC (S) Deokta 146 Nov 18 14822 38307 36283 69 mm mnuﬂno for NATO
(l978106A (S . Reimbursgbie (NATOL
Telosat D (S) Dekta 147 Dec 15 14427 35943 36807 58 8872 Fourth domestic communications satelite for Canada.
1978 118A (S) (Ganadal ]
| 1979
SCATHA (S) Delta 148 Jan 30 14184 277 28140 94 B5B.6  Spacecrafl Charging st High Altudes (SCATHA) carried 12
197907A -] experiments to investigate elecirical static discharges thel affect
____gatolites, Reimbursable (DOD),
SAGE/AEM-2 {S) Scout 99 Feb 18 DOWN APR 11, 1969 127.0  Stratospheric Asroscl and Gas Experiment Applications Explorer
1979 13A sy Mhdon tomlvvoﬂiu.lpmﬁudozm -oroul nitrogen dioxide, and
Ra: it molecular
Fisatcom B (S) Alns-Cantawr  May 4 14613 38334 38222 92 1878.1 Provida communications capabiity fot mt USAF and the USN for flest
79 384 (AC-47) (S) foet
-8 (S) Scout 100 DOWN SEP 23, 1990 154.5 anouln—huvyoounicr-yp-nld-mdmluwmm
a%? ATA {8 Xrays, Reimbursable (UIQ.
AAS (S) Atlas-F Jun 27 100.7 801 788 9868 1405.0 tnmmmmummwhuw
1979 §7e S -wide met:
Westar ) Delta 148 Aug 8 14410 35889 35874 48 5715 Domaﬂx: eommtm dﬂ. for Western Union.
HEAD 3 (S) Atlas-Contawr  Sep 20 OOWNDEC 7, 1981 2008.5 nghawmmeyanhdmm&cm
1979 82A {AC-53} (S) axperiments and one gamma ray spectrometer to obtain data on cosmic
_..Javs obsorved across the fa reaches of soace.
MAGSAT/AEM3 (S)  Scout 101 Od 30 DOWN JUN 11, 1960 1830 Magnetic Fieid Satellits, Applications Explorer Mission 10 map the
(5 magnetic field of the Earth,
RCAC (U) Delta 150 Decé 788.9 B4R 8385 82 895.4  Third RCA domestic communications satelite. Contact was lost shortly
1979 101A (] after apoges motor firing. Reimbursable (RCA).
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NASA Major Launch Record : 1980

MISSION/ LAUNCH |LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS |WEIGH REMARKS
Intl Design VEHICLE | DATE | (Mins.) {Apoges (km) [ Perig [Inci (deg) | g (ANl L hes from ESMC, unless otherwise noted)
1880 1980
Fitsaicom C (S) Atlas-Centawr  Jan 17 1436.7 35885 35710 a4 1064.7 mmmmwlﬂlhﬂ USAFlndﬂ'n USN for fleet
SMM-A (S) Detta 151 Feb 14 DOWN DEC 2, 1889 23150 Sohl Mukmm Mum. first
1980 14A (s) solar using &
detailsd study of solar fiares, active regiona, sunspots, -ndolhorwlu
aciivity. Also measurad the total output of radiation from the Sun.
'NOAAT ) Atlas 15F May 29 DOWN MAY 3, 1881 1405.0 AwmmTlmSmemmmmmde
1960 43A w and provide high-accuracy worldwide meteorological data. Launch
vehicle mallunctioned; hailed o place satefite into proper orbR.
.. Reimbursable (NOAA),
GOES D (S) Delta 152 (S) Sep 8 14613 E3E] 35453 X3 8320 Part of NOAA's global network of geoetationary environmental
1980 74A satelites to provide Earth imaging, monitor the space ervironment, and
met ical data. Reimbursable
Fhtsatcom D (S) Atlas-Centaur  Oct 30 14361 35798 38T7S 85 1863.8 MWMWMMUSAF“MUSNMM
1980 87A {AC-57) (S and floel_bri ._Reimbursal
S88-A (S) Dedta 153 Now 15 14425 35048 35878 53 1057.0 olile Business Sfydaﬂl (S8%) lowov&d' M switched privte
1980 91A ) S 9 ™ and other
with lrge. Vurled mmun‘eaﬂom fequirements.Reimbursable (SBS).
Inteisat V-A F-2 (S) Atlas-Cemtawr  Dec 6 14382 35806 35769 38 18282 it o provide
1980 98A (AC-54) (S) hbwmnmhﬂom capacily for intsisat's globel network, Reimbursable
{Commnt).
198t 1881
Comstar D (S) Atlas-Contaur  Feb 21 1436.2 BTN 35785 84 1484.0 Fourth domeetic communications satelite for Comeat.
18081 18A (AC-42) (S] Reimbursable
STS-1(S) Shuttle (S) Ape 12 LANDED AT DFRF APA 14, 1981 memmmdmszmmsymm
1981 34A {Cotumbia) John W. Young and Robert L. Crippen to verlly the combined
performance of the Space Shuttie Vehicle, Mission duration 54 hours 20
minutes 53 seconds.
NOVA-1 (S) Scout 102 May 15 ELEMENTS NOT AVAILABLE 1689 Improved Transkt satellite for the Navy's operational navigetion system.
1981 44A 8) Reimbursable (DOD).
GOES E (S) Dela 154 May 22 14386 35808 35785 57 8370 Port of NOAS G Op Satefite
1981 49A ©) system 10 provide near continual, high resclution visual and infrared
imaging over large areas. Relmbursable (NOAA),




NASA Major Launch Record

1981

MISSION/ LAUNCH [LAUNCH |PERIOD I CURRENT ORBITAL PARAMETERSJ WEIG REMARKS

Intl Design VEHICLE | DATE | (Mins.) k! Inci (di ) (AL hes from ESMC, unless otherwise noted)

Intelsat V-8 F-1 (S) Atias-Centawr  May 23 1438.2 35856 35798 44 19282 sories of o provide 2

1961 S0A {AC-56) (S) capachy for Intelsat's global network. Reimbursable (Comsat).

NOAA-C (S) Allas 87F Jun 23 1017 847 989 14050 To provide continuous coverage of the Earth and provide high-accuracy

1981 woridwide metecrological data, Reimbursable (NOAA] (WSMC)

DE A & B(S) Deka 155 Aug3 Dynamic Expiorer (DE-A & B); dual spacecraft to study the Earth's

1981 70A (S) 4104 23200 508 sas8 440 fiokds.

4200

Fitsatcom E (U) Atias-Cemawr  Aug 6 1460.4 38311 36200 81 18638 Provide communications cepability for the USAF and the USN for flest

1981 73A (AC-59) (S) and fiest droadcast. Reimbursable N

5658 Dolta 156 Sep24 14362 35797 %778 a4 10570 Salelite Busineas Sysiems (SBS) 10 provide ully switched private

1961 96A ) networks 10 businesses, govemmant agencies, and other organizationa
with commi

SME (S) Dekta 157 Oct & DOWN MAR 5, 1991 4370 Solar Mescephers Explorer, an atmospheric

1961 100A [oactions between sunfight, ozone and other chomicale in the

UoSAT 1 (S) DOWN OCT 13, 1588 820 atmosphers. Camried UoSat-Oscar 9 (LK) Amateur Radic Sateliite as

1881 1008 pecondary pavicad. Reimbyrsable {LJoSat-Oscar §)

$TS2(9) Shuttle (S) Nov 12 LANDED AT DFRF NOV 14, 1981 Second Manned orbital test fight of the Space Tranaportation System

1981 111A {Columbia) with Joe E. Engle and Richand H. Truly o verily the combined
performance of the Space Shuttle vehicle. OSTA-1 payload
demonstrated capability 1o conduct sclentific research in the attached

RACA-D (8) Deta 158 Nov 19 14388 35846 35826 18 1081.8  Fourth RCA domestic communications satelile.

1961 1144 S} Reimbursable (RCA).

intelsat V F-3 (S) Atias-Contawr Dec 15 1436.1 35801 B770 a4 19282 serios of ft 1o provide

1981 118A {AC-55) (S) capachty for infelsat's giobel network. Reimbursable (Comsnt).

1982 1962

RCA C (S) Doita 159 Jan 18 14468.0 35088 35970 11 1081.8 RCA domestic communications sateliile

1962 04A S) Reimbursabie (RCA} .

Westar IV (5) Delta 160 Fob25 18434 35834 o3 71 10720 Second wedeite for Weetem

1962 14A Union. Reimbursable (WU).

Inteisat V-D F-4 (S) Atins-Centaur  Mar 4 14353 BTN 8781 34 19282 Ad\ series of to provide in

1962 17A (AC-58) (S) capacily for inteisat's giobal network. Reimbursable (Comesf).
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NASA Major Launch Record 1982
WISSION/ LAUNCH |LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apoges (km Incl ) (Al Launches from ESMC, unless otherwise noted)
ST33(S) Shuttie (3) Mar 22 LANDED AT WHITE SANDS MAR 30, 1982 Third Manned orbital test flight of the Space Transportalion System with
1982 22A (Comumbin} Jack R. Lousma and C. Gordon Fullerton to verify the combined
performance of the Space Shuttle vehicks. 0SS-1 scientific experiments
conducied from the cargo bay. Mission duration 192 hrs 4 A6
Insat 1-A L)) Detta 161 Apr 10 14342 35806 35562 [:X) 1152.1  Mutipurpose telecommunications/meteorology spacecralt for India.
1, bursable [
Wostar V (S} Delta 162 Jun 8 1451.4 38149 38023 08 11050 Western Union L ications satellte. Red Ne (WLJ).
rl.mﬁlb (5L,
8T8 4 (8) Shuttie (S) Jun 27 LANDED AT OFRF JUL 4, 1962 Fourth and last manned orbital tast light of the Spacs Transpartation
1962 85A (Columbia) System with Thomas K. (Ken) Munng!y Il and Hetwy W. Hartsfield to
verify the combined performance of the Space Shuttle vehicle. Carried
first opombml Gauw-y Special mr-tey for Utah swe University and
oayload DOI
Landsai D (S) Delta 163 Jul 18 %88 708 683 28.3 19420 Earth Rllomen Technology Satellile 1o provide a continuing Earth
1982 72A (] romo(e unsmg data. Instruments included a multispectral scanner and
WSMO)
sloeat G {S) Delta 164 Aug 25 14385 5861 35814 15 12383 Cumnamal commumcmm satelite for Canada.
Reimbur: inada).
Intolsat V-E F-5 (: w  Sep28 14361 asa9 35754 28 1928.2 senies of to provide i
1982 97A (AC-80) (8) capacity for intetsa lobal muk Carried Marmmo Communications.
RCAE (S) Deoka 165 Oct 27 14382 35798 BT 1.7 11163 RCA ﬂemelﬂc mmnmmoﬁe
Beipbursable (RCAL,.
$TS5(S) Shuttle (3} Nov 11 LANDED AT DFRF NOV 16, 1982 First operational fight of STS with Vance Brand, Robert Dvermeyer,
1982 110A (Columbia) Joseph Allen and William Lenoi. Two satelites deployed:
888-C (S) Nov 11 14382 36799 36778 12 3344.8 SBS-C (Reimbursable - SBS) and Telesal-C {Feimbursable - Canada).
1982 1108 Demonstrated ability to conduct routine space operations. Mission
Telosat-£ (S) Nov 12 14361 5796 36796 0.3 44434  duration 122 hours 14 minutes 26 seconds.
1962 110C
1983
IRAS (S) Delia 168 Jan 25 1029 903 884 9.0 10759 Infrared Astronomical Satelite to make the first all-sky survey for objects
1963 04A (] that emit infrared radistion and to provide a catalog of infrared sky maps.
PIX 1§ (8) 1023 882 s 100.0 Coaperative with the Netherlands. Lewis Ressarch Center Plasma
1963 048

Interaction Experiment {PDG, to investigats interactions between high
voltlage systems and space environment, activated by Deka after IRAS
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MISSION/ LAUNCH |LAUNCH PERIOD L CURRENT ORBITAL PARAMETERS IWEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogn (km)LP!rlg (km) [Incl (deg} | (kg) (All Launches from ESMC, unless otherwise noted)
NOAA-8 (S) Atlas 73E Mar 28 101.0 285 17120 d Tiros 1o provide i ge of the Earth
1963 224 S and provide high-accuracy workiwide meteorological data.
Reimbursable (NOAA) . (WSMC)
§TS 6 (S) Shuttie (S) Apt 4 LANDED AT DFRF APA 9, 1983 Second operational tight of the STS with Pau! Weitz, Karol Bobko,
1883 26A (Challengar} Donakd Peterson, Story Musgrave. Deployed Tracking and Data Relay
TDRS-A () Apr 4 14381 asra7 sz [-X:] 170540  Satelite (TDRS) to provide improved tracking and data acquisition
1983 268 services to spacecraft in low Earth orbit; performad EVA. Mission
duration 120 hoqm 23 minutes 42 ssconds.
RCAF (S) Detta 167 Ape 11 14420 35956 747 01 11183 RCA o satefite. Rei (RCA).
1963 30A 8
GOES 6 {S) Dola 168 Apr2s 14354 35785 35758 48 838.0 Partof NOAA's [ 2 Satelite
1983 41A S) system to provide near continual, high resolution visual and infrared
imaging over large areas. Reimbursable (NOAA).
Intelsat V-F F-8 (8) Atins-Condawr  May 19 1438.2 35797 779 19 1928.2 sernes of 1o provide i d k
1963 47A {AC-81) (5) capacity for intelsat's global network. Carried Maritime Communications
_____Servicos (MCS) package for INMARSAT. Reimbwsable (Comsal). |
EXOSAT (S) © Dela 169 May 26 DOWN MAY 6, 1966 500.0  X-ray satelite to provide continuous observations of X-ray sources.
1983 51A {8 Reimbursable (FSA).
STS7(S) Shuttie (S} Jun 18 LANDED AT DFRF JUN 24, 1983 Third operational fight of STS with Robert L. Crippen, Fredarick H.
1983 58A {Challenger} Hauck, John M. Fabian, Sally K. Ride {first woman astronaut), and
Telesat-F (S) Jun 18 1436.1 35793 35780 12 4443.4  Notman E. Thagard. Deployed two communications sateliites. Teiesat
1963 598 {Reimbursabie - Canada) and Palapa (Reimbursable - Indonm ).
Palapa-B-1 (S) Jun 18 1436.1 35790 35784 24 45215 Caried out including and g SPAS 01
1983 590 {Reimbursable - Germany). Mission duration 148 hours 29 minutes 59
SPAS01 (5) Jun 18 RETRIEVED JUN 24, 1983 soconds.
1983 S9F
AF P83-1 (S) Scout 103 Jun 27 1006 819 754 820 1128 Air Force HILAT satelits 1o svaluale propagation sffects of disturbed
1983 63A S) plasmas on radar and systems. Rek (DOD)
—(VSMC) ]
Galaxy 1 {S) Delta 170 Jun 28 1436.1 35791 35782 0.0 519.0 Hughes C: it Inc. . satelite.
1983 65A 8) Reimbursable (Hughes).
Tetsat 3A (S) Dekta 171 Jui 28 1436.2 35796 35780 0.1 6350 ATA&T communications satelite. Reimbursable (AT&T).
1983 77A )
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1983
MISSION/ LAUNCH [LAUNCH | PERIOD CURRENT ORBITAL PARAMETERS | WEIGHT] REMARKS
Intl Design VEHICLE DAT'E {Mins.) ogee (km) [ Perigee (km) [inct (deq) | (kg) (AN L from ESMC, uniess otherwise noted)
STS8(S) Shuttle {S) LANDED AT DFRF SEP 5, 1083 Fourth operstional flight of STS with Richard H. Truly, Daniel C.
1983 89A {Challeng Brandenstein, Dale A. Gardner, Guion S. Bluford (first black astronaut),
INSAT-B (S) Aug 3t 1436.2 35811 5785 3.0 33910 and Wiliam E. Thormion. First night launch and landing. Deployed
1983 898 natelite, INSAT (Rllmbll‘lﬁl. Indis), performed l.nlnnd
XDOTITY on dury ours B min COnd:
RCAG (S) D@.ﬁllT? Sep B 1436.2 35803 BT 00 "3 RGAM MSM .W(HCA).
1983 94A
Galaxy 2 (S) Defia 173 Sep22 14362 35792 35763 0.0 5790 Hughes C. satelite ughes).
| 1963 98A (S}
8739 (5) Shuttle (S) Nov 28 LANDED AT DFRF DEC 8, 1963 Fifth operational fight of STS with Joha W. Young, Brewsiar W. Shaw,
lob-1 Jr., Owen K. Garriott, Robert A. R. Parker, Byron K. Lichienberg, and
1683 116A UK Merbold (ESA). Spacelab-1, a multi-discipline science payload,
carried hsnmbCuw . Cooporative with ESA. Mission Duration
7 hours 47,
1984 1984
STS 41-B () Stuttle (S) Feb 3 LANDED AT KSC FEB 11, 1884 Fourth Challenger fight with Vance D. Brand, Robert L. Glbson, Binice
1984 11A {Challenger) McCandiess, Ronakd E. McNak and Robert L. Stewart. Deployed
Westar 6 (U) Feb 3 RETRIEVED NOV 18, 1964 (51-A) 33000 Westar (Reimbursable - WU), and Palapa B-2 (Reimbursable -
1984 118 Iindonesia). Both PAM's failed; both rotrieved on STE 51-A
IAT (S) Feb 3 DOWN FEB 11, 1964 2340 misaion. Rendezvous testa performed with IRT, using defiated target.
1884 11C Evaluated Manned M Unit (M and Manipulator Foot
Palapa B-2 () Fob € RETRIEVED NOV 18, 1984 (51-A) 34190 Restraint (MFR). First STS lunding at KSC. Mission duration 191 hoirs
Landsatl 5 (S) (DS).“ 174 Mar 1 28.8 703 95 502 19470 Earth resources uame‘ogy m- |n provide eom-uq Eulh remots
1984 21A data.
UaSAT {8) 280 670 853 978 520  thematic mapper. nmu-u- (NOM) UoSAT-pamund by
1964218
STS41.C (S) Shuttle (S) Apr € LANDED AT DFRF APR 13, 1984 FMWM%WLMFWH.W.
1084 34A (Challenger) Tetry J. Hart, George D. Neinon and James D. Van Holen. Deployed
LDEF (S) Apr 8 RETRIEVED JAN 20, 1990 ({STS-32) 86700 LDEF:SI‘MM“!““E\C.QOB./;WMW.
Inteisat V-G F-9 (U) Atiss-Contawr  Jun 9 DOWN OCT 24, 1984 19282 Ak d sedes of
1964 57A (AC-62) (U)

apﬂyluhmghbdn‘m Carried Maritime Communications
Services (MCS) package for INMARSAT. Vehicie failed to piace satelite
In usefut orbit. Reimbursable (Comest).
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MISSION/ LAUNCH JLAUNCH | PERIOD | CURRENT ORBITAL PARAMETERS IWEIG REMARKS
Intl Design VEHICLE DATE (Mins.) [Apogee (km) | Periges (km)] incl (deg) | (kg) (AR L hes from ESMC, unlcss otherwise noted)
AMPTE Dona 175 Thres active particle tra Charge
CCE (S} 7309 ‘|27 1784 844 2420 Compoaition Expiorer (CCE) provided bymo U.S.; lon Release Module
1984 88A (lﬂmptwidodbylh'FodenIRewblch-mw and the United
1AM (S) 2653.4 113818 402 re 8050 Kingdom Subsatelite (UKS) provided by the UK; to study the transfer of
1984 838 mass from the ackw wind 10 the magnetoaphers. international
UKS (S} Cooporative,
[198486C e 26006 11347 1002 260 79 B——
STS 41-0 (9) Shuttle (S) Aug 30 LANDED AT EAFB SEP 5, 1984 FHWMMMWWWLMW
19684 93A (Discovery) M. Mullane, Steven Hewiey, Judith A. Resnlk, and Charies D. Walkker.
SBS-4 (S) Aug 31 14362 38785 35780 00 33440 Deployed SBS ( - SBS), Leasat { .
1964 938 Hughes), and Telstar (Reimbursable - ATAT), carmied out axperiments
Synoom V-2 (S) Aug 3t 14630 as7a7 w778 04.1 68800  inchuding OAST-1 solar array structural testing. Mission duration 144
1984 93C hours 56 minules 4 seconds.
Teistar 3-C (S} Sep 1 14362 35793 35783 a0 3402.0
| 1904 930
Gataxy C (S) Delta 176 Sep 2t 1436.2 35793 5762 0.1 5180 Hughes Ci Satellite. F {Hughes).
Al S
STS41-G (S) Shuttie (S) Ods LANDED AT KSC OCT 13, 1984 Sixth Challenger fight with Robert L Crippen, Jon A. McBiride, Knmn
1984 108A {Challengen)
ERBS (S} Ods 96.4 Sso0 578 570
1964 1088
it agion dumtion 19 23 t
NOVA Il {S) Scout 104 Oct 11 108.9 1199 1149 89.9 173.7 IWwTMﬂN.WSIISﬂtMmUS vay
STS 51-A (S) Shuttle (S) Nov B LANDED AT KSC NOV 18, 1984 Second Discovery flight with Frederick H. Hauck, David M. Walker,
1084 113A (Discovery) Joseph P. Allen, Anna L. Fisher. Dale A. Gardner. Deployed Telesat
Telesat-H {S) Nov 9 14382 35796 35780 00 34200 (Reimbursabie - Canada) and Syncom V-1 (Reimbursable -
1984 1138 HMWWWGZNMSWmMﬂ.
Syncom V-1 (S) Nov 10 1466.8 36427 36341 28 688080 Mission duration 191 hours 44 minules 56 seconds.
NATO HI-D {S) Delta 177 Nov 13 14362 d798 5780 1.4 7610 Fourth in a series of communication satelites for NATO.
\TO)
NOAA-9 (S) Atias 30E Dec 12 1018 as4 834 29.1 17120 TIROS-N i to provide of the
1964 123A (] Earth and provide high-acasracy workdwide metecrological data,
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MISSION/ LAUNCH [LAUNCH |PERIOD [ CURRENT ORBITAL PARAMETERS JWEIGHT REMARKS
Inti Design VEHICLE | DATE | (Mins.) | Apogee (km) | Perigee (km) [ inci (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
1985 1985
5T851C(9) Shuttle (S) Jan 24 LANDED AT KSC JAN 27, 1984 Third Discovery flight with Thomas K. Mattingly, Loren J. Shriver,
1085 10A (Discovery) EMison S. Onizuka, James F. Buchl, and Gary E. Payton,
DOD (S) ELEMENTS NOT AVALABLE Depioyed unannounced payload for DOD. {Reimbursable - (DOD)).
1985108 Miasion duration 73 hours 33 minutes 23 seconds.
Intelont V-A F-10 { Atias-Contaur  Mar 22 1436.1 35807 35768 00 16967 Fist in a senes of improved Commercial Communication satelétes for
Eus 25A 5 migz Intstsat,_Reimbursable (Comsat).
51-D Shuttle Apr12 LANDED AT KSC APR 19, 1985 Fourth Discovery fight with Karol K. Bobko, Donaki F. Williams,
1985 28A (Diacovery) M. Ahea Seddon, S. David Griggs, Jeftrey A. Hoffman, Charles D.
Teleentd (8) Apr 13 1436.1 35796 35770 0.0 35500 Waker, and E. J. "Jake® Garn (U.S. Senator). Deployed Syncom
1965 288 (Reimbursable - Hughes} and Telesat (Reimbursable - Canada)
Syncom V-3 (S) Apri12 1436.2 35003 5772 33 68890 Syncom Sequencer tailad to start, despile attempts by crew; remained
1905 28C inoperable until restarted by crew of 51-) (August 1985), Mission
duration 187 hows 55 minutes 23 seconds.
STS51-8 (5) Shute (8)  Apr29 LANDED AT OFRF MAY 6, 1885 ‘Sbeth Challenger fight with Fiobert F, Overmeyer, Frederick .
Epaceiab-3 {Challenger) Grogory, Don Lind, Norman E. Thagard, Witiam E. Thornton, Lodewiic
1965 24A DOWN DEC 15, 1866 476 Vanderberg, and Taylor Wang. Spaceiab-3 (Cooperative with ESA)
mission to conduct hicati science and L

d Northern Utah Satelits (NUSAT) (Reimbursable - Northern
Litah University). Gichal Low Orbiting Message Relay Sateiite
(GLOMR) (Reimbursable - DOD) failed to depioy and was returned.
nd

STS51-G (S) Shusie ()  Jun 17 LANDED AT EAFB JUN 24, 1985 Discovery fight andel . John O. Creighton,
1005 48A {Discovery) Shannon W. Lucid, John M. Fabian, Steven R. Nagel, Patrick Baudry
Morsion-A (8} dun 17 1438.1 5793 36781 00 3443.0 (France), and Prince Sultan Salman Al-Saud (Saudi Arabia). Deployed
19085 488 Morelos (Reimbursable - Mexico), Arabsat {Reimbursable - ASCO)
ARABSAT-A (8) Jun 18 14344 35081 95614 10 34990 snd Testar (Reimbursable - ATAT). Depioyed and refrieved Spartan 1,
1905 48C Mission duration 168 hours 38 minutes 52 seconds,

TELSTAR 3-D (S) Jun 19 1436.1 5780 35783 (1] 3437.0

1985 480

BPARTAN 1 (8) dun 20 RETRIEVED JUN 24, 1985 2051.0

1965

Intelest VA F-11 Afles-Contaur  Jun 29 1438.1 35804 35700 0.1 19087  Second in a series of i [+ C L Satelittes
1965 55A (AC-84) (8) for Intelsat. Reimbursable (Comsat).




NASA Major Launch Record 1985

MISSION/ LAUNCH |LAUNCH | PERIOD l CURRENT ORBITAL PARAMETERS IWEI REMARKS
intl Design VEHICLE | DATE | (Mins.) e (km) | Peri Inel (di (A}l Launches from ESMC, unless otherwise noted)
STS 51-F (S} Shuttle (S) Jul 29 LANDED AT EAFB AUG 8, 1985 Seventh Challenger flight with Charisa G. Fullerton, Roy D. Bridges. Jr..
Spacelab-2 (Challenger) Karl G. Heinze, Anthany W. England, F. Story Musgrave, Loren W.
1985 63A Acton, and John-David F. Bartow/. Conducted experiments in
POP(S) RETRIEVED JUL 28, 1985 Spacelab-2 (Cooperative with ESA). Deployed Plasma Diagnostic
1965 838 Package (PDF) which was retrieved 6 hours later. Mission duration 190
hours 45 minutss 26 seconds.
Navy SOOS- "Soout 105 Aug 2 Two Navigation Satelies for the U.S. Navy. Reimbursabla (DCD).
1985 66A (S} > 1079 1255 999 99 642 (WSMC)
1965 668 1079 1256 8.9 64.2
STS61-1(S) Shuttle (5)  Aug 27 LANDED AT EAFB SEF 3, 1885 Sixih Discovery fiight with Joe H. Engie, Richard O. Covey, James D.
1985 76A (Discovery) VanHoften, William F. Fisher, John M. Lounge. Deployed Aussat
Aussat-$ (S) Aug27 14381 5798 asrrr 00 34455 (Hen - ASC (Rei - American Sateliite
1985 768 Co}, and Syncom V-4 (Reimbursable - Hughes). After reaching
ASC () Aug 27 1434.1 5794 38T78 00 34081  Geosynchronous Orbit, Syncom [V-4 ceased functioning. Repaired
1985 76C Syncom V-3 (launched by 51-0, April 1985), Mission duration 170
Syncom V-4 (U) Aug 29 1430.1 35843 356809 az 6884.7 hours 17 minutes 42 seconda.
1985 760
Inteisat VAF-12(S)  AliesCentaur Sep 28 1436.1 35801 aBTT2 01 1986.7  Third in a series of imp: ial C icati ites for
1905 67A (ACE5) (3. _intoisat, Aeimbursable (Comsat),
STS 514 (9) Shuttle (S) Octs LANDED AT EAFB OCT 7, 1965 First Atlantis fiight with Karol J. Bobko, Ronalkd J. Grabe, Robert A.
(DOO) (Atiantie) Stewart, David C. Hilmers, and Witiam A. Pailes. DOD mission.
1965 92A Mission duration 97 hours 44 minutes 38 seconds.
S61-A(S) Shute (S) Oct 30 LANDED AT EAFB NOV 6, 1965 Eighth Chalenger fiight with Hervy W. Hartsfield, Steven R. Nagel,
Spacelab D-1 (Challenger) Bonnie J. Dunber, James F. Buchii, Guion S. Blutord, Emst
1985 104A Messerschmid (Germany), Reinhard Furrer (Germany), and Wubba
GLOMA (S) DOWN DEC 26, 1988 267.6 Ockeis (Dutch). Spacelab D-1 mission (Cooperative with ESA) to
1965 104B conduct scientific experiments. Deployed GLOMR (Reimbursable -
DOD). Caried Materiais Experiment Assembly (MEA) for on-orbil
of inls scionce L Misaion

duration 168 hours 44 minutes 51 seconds.
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1985
MISSION/ LAUNCH |LAUNCH PERIODI CURRENTORBI‘I’ALPAHAHETEHSJ REMARKS
Intl VEHICLE | DATE | (Mins.) [Apogee (km) | Perigee (km)] incl (deg) | _(kg) (Al Launches from ESMC, unless otherwise noted)
STS61-B (9 Shuttie (S)  Nov 26 LANDED AT EAFB DEC 3, 1985 Second Allantis. FRight with Brewsier H. Shaw, Bryan D. O'Canner,
1965 109A (Atiantin) Mary | Cleave, Sherwood C. Spring, Jerty L. Ross, Rudolfo Nerl Vela
Morelos-B (S) NovZ? 14381 35793 35780 00 45395 (Morelos), Charles D. Walker (MDAC). Deployed Moreios
1865 1088 {Reimbursable - Mexico), Nm(RdmbuuNo Austrabe), and
Aussal-2 (S) Novzz 14382 35796 35779 00 456807 Satcom {Fled - RCA}. D In space
1965 109C by manusily assembling EASE and ACCESS Experiments. Deployed
Satcom {S) Novs 14362 35797 B9 00 72253 Gtation Keeping Twrget (0EX) 1o conduct advanced Station Keeping
1905 109D Tosts. Mission duration 165 hours 4 minules 49 seconds,
OEX Targst
1985 109E N DOWN MAR 2 1967
AF-16 Scout 108 Dec 12 Alt Foros instrumented lest vahicle. (Dusl Payload)
1965 114A (S) (i DOWN MAY 11, 1989 Reimbursable (DOD). (WFE)
1985 1148 (S) DOWN AUG 9, 1987
jRL.] 1006 |
STS 61-C (S) Shutle {S)  Jan 12 LANDED AT EAFB JAN 18, 1986 Seventh Columbia flight with Robert L. Gibson, Chasies F . Soden. Jr.,
1986 03A (Columbia)} Franidin A. Chang-Diaz, George D. Neison, Steven A. Hewiey, Robert
SATCOM (S) Jan 12 14362 35798 35780 00 72253 J. Cenker (RCA), and C. William Neleon
1966 038 Satcom (Feimbursable - RCA). Evaiusted material science iab paylond
carvier and processing faciitiss. Carrled HHG-1 % accommodale GAS
._Mimsion dursiion 148 hours 3 minutes 59 seconds.
STS51-L (U) Shutbe (Uy  Jan 28 VO NOT ACHIEVE ORBIT mhmmrma&ﬁ.w.l,ﬁ,
TDRS-B (U} (Chalengar) 21083 MARmkMS.mWE.MM.G’WM
{Hughes), 8. Christie (Toncher). App ly 73 seconds
_— into fight, the Shuttle exploded.
GOES-G (U DeRa 178 (U) May5 DID NOT ACHIEVE ORBIT 8400 Provide ‘world-wide westhes coverage for NOAA. Vehicle
falled. Reimburaabis HOAA).
DOD () Delta 180 Sep s DOWN SEP 28, 1986 Carried DOD experimant. Reimbursable (D00
1906 69A (L]
NOAAG (3) Alles 53E Sep 17 T01.0 [30) 706 965 17120 Operstional srvironmental satelite for NOAA. incuded ERBE
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MISSION/ LAUNCH ILAUNCH PERIOD | CURRENT ORBITAL PARAMETERS | WEIGI REMARKS

1986

Intl Design VEHICLE | DATE (m"!-) IApogn (km) | Pcr&u(km)] Incl (d_og)_J___g) (Al L hes from ESMC, unless othmo noted)
AF P87-11 (S} Scout 107 New 13 04.8 Scientific satelile to study the
Polar Bear [)] propagation. Relmbursable (WSMC)
Fisatcom (F-7) (S) Allas-Cortawr  Dec 4 14382 35849 BT2A 04 11285 Provide communication between aircralt, ships, and ground stations
1906 96A for DOD._Reimbursable (DO0).
___iﬂ7 1987
GOES-H (5) Delta 179 Feb 26 14362 36800 5778 04 840.0 Wmmmﬂo!ommm
1987 22A 8 ._Relmbursable
Palapa B2-P Delta 182 Mar 20 14362 38768 35788 00 as2.0 MMWWIMNWM
1987 29A couniries. Reimbursable (indonesia).
Fisatcom (F-8) Atias-Contawr  Mar 26 DID NOT ORBIT 1038.7  Part of the workdwide communications system between aircraft, ships,
(V] AC-87) (V) and ground siations for the DOD. Telemetry iost shortly after launch;
desiruct signal sent at 70.7 seconds into fight. An electrical transient,
caused by a fighting strike on the iaunch vehicle, most probable cause of
Joss. Reimbureabls
2 Scout 108 18 Tmemmhnmwmmuus
1987 B0A (S) (] 1071 1178 1011 804 645 Navy. Reimbursable (DOD).
1987 808 (S) 1072 1160 1010 90.4 848
1988 1988
DOD (SO (9) Deka 181 Feb 8 OOWN MAR 1, 1968 mmnww(mw
1968 08A Reimbursable (00D).
San Marco DA (5} 108 Mar 25 DOWN DEC 6, 1068 2730 Explore the relationship between solmr activity and metecrologicel
1988 26A (8) phenomena. Cooperative with Raly. (San Marco)
Scout 110 Apr 5 12068 Two Transit navigation sateliles in & stacked configuration for the U.S.
1988 33A (S) © 1085 1302 1013 203 Navy. Relmbursable (DOD).
1 1988 338 (S} 1085 1300 1012 90.3
Nova Il Scout 111 Jun 16 108.9 1190 1149 900 1705 improved Transk Navigation Sateiite for the U.S. Navy.
1988 524 Reimburssble X WSMG) |
S00S-4 12 Aug 25 1282  Two Transk navigation saleiiies in & sacked configuration for the U.S.
1988 74A (3) ) 1073 175 1000 00 Navy. Reimbursable (DOD). (WSMC)
1”0745@ 1073 17 1031 .. X]
AA-H Aflas 83E Sep 24 1019 855 838 0.1 17120 Operational srvironmental ssislite for NOAA, Carried Search and
1988 80A ) Reecus instruments provided by Cenade snd Francs.
Reimbursable (NOAA). WSMC)
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1988

MISSION/ LAUNCH |LAUNCH | PERIOD ’ CURRENT ORBITAL PARAIIETERSJWEIGHT REMARKS
intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) [ Perigee (km) [ incl ) {All Launches from ESMC, unless otherwise noted)
§T5-26 (5) Bhistle (S) Sep 29 LANDED AT EAFS OCT 3, 1968 Sbah Discovery fight with Fraderick H. Haudk, Richard O. Covey,
1988 91A Discovery) John M. Lounge, David C. Himers, and George D. Neison. Deploysd
TDRS-3 (S) Sep 29 14382 35804 36772 0.1 22245 TDRS3. activities for and scientific
1968 918 middeck experiments. Mission Duration 97 hours 0 mimdes 11 seconds.
878-27 (S) Shuttle (S) Sep 29 LANDED AT EAFB DEC 6, 1988 Third Atlantis flight with Robert L. Gibson, Guy S. Gardner, Richard M.
1968 106A (Atlantis) Mullane, Jery L. Ross and Wiliam M. Shepherd. DOD Mission.
0OD ($) ELEMENTS NOT AVAILABLE Misaion Duration 105 hours 05 minutes 37 seconds.
1989 1969
§15-29 (S) Shuttle (S) Mar 13 LANDED AT EAFB MAR 18, 1969 Eighth Discovery flight with Michael L. Coats, John E. Blaha, James
1989 1A (Discovery) Bagian, Jamea F. Buchii, Robert Speinger. Deployed s new Tracking
TORS-D (8) 1436.1 35008 35788 00 2224  and Data Relay Salolite. meormad mmmcvual and scisntific
. Mission Dy
8T5-30 (S) Shuttle (S) May 4 LANDED AT EAFB MAY 8, 1980 Fourth Atiantis flight with David M. Walker, Ronald J. Grabe, Mary L.
1989 334 (Atlantis) Cheave, Mark C. Lee, Norman E. Thagard. Deployad the Magalisn
Magellan (S} TRANS-VENUS TRAJECTORY spacecraft on & mission toward Venus. Performed commercial and
1969 338 scientific middeck sxperiments. Mission Duration: 96 hours 56 minutes
GBS 28 seconds.

5-28 (S) Shuttie (S) Aug 8 LANDED AT EAFB AUG 13, 1969 Ninth Columbia thight with Brewster H. Shaw, Richard N. Richards,

1989 81A {Columbia) David C. Lestsma, James C. Adamaon, and Mark N. Brown. DOD
Mission. Mission Dumtion: 121 hours O minutes 08 seconds.
FRsaicom (S) Atlas-Centaur  Sep 25 1436.1 3701 BT 29 1863 Navy Communications satelile to provide communications between
1988 77A S) awciaft, ships and ground stations for DOD. Reimbursable (DOD).
87334 (5) Shuttle (S) Oc18 LANDED AT EAFB OCT 23, 1969 Fifth Atlantis fight with Donald E. Williams, Michael J. McCuliey, Eften
1985 B4A {Atiantis) Baker, Shannon N. Lucid, and Franklin Chang-Diaz. Deployed the
Galileo {S) ELEMENTS NOT AVAILABLE Galileo spacecraft on a mission toward Jupiter. Performed experiment
1969 848 activities for commercial and scientific middeck experiments. Mission
Duration: 119 hours 39 minutes 22 seconds.

COBE (S) Dekta 2 Nov 18 1026 885 873 99.0 2206  Cosmic Background Explorer spacecraft to proviie the most |
1989 B9A [5)] comprehernsive observations to date of radiative content of the universe.
ST8-34 (S) Shuttie (S) Nov 23 LANDED AT EAFB NOV 28, 1989 Ninth Discovery fight with Frederick Gregory. Jobn E, Biaha, Manly L.
1989 90A {Discovery} Carter, Frankdin S. Musgrave and Kathryn C. Thomton. DOD Mission.
DOD ($) ELEMENTS NOT AVAILABLE Mission Duration: 120 hours 6 minutes 46 seconds.
1969 908
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MISSION/ LAUNCH LAUNCH PERIODI CURRENT ORBITAL PARAMETERS ’ REMARKS

Int! Design VEHICLE {Mins.) | 08 Perl Incl ) (Al L hes from ESMC, unless otherwise noted)
1990 1990
§T8-32 (9) Shuttle (S) Jon 9@ LANDED AT EAFB JAN 20, 1980 Tenth Columbia flight with Daniei C. Brandenstein, James D.

1990 2A {Columbia) Wetherbes, Bonnie J. Dunbar, Marsha S. lvins and G. David Low.
Syrcom V-5 (S) 14382 35815 6758 27 8953.4 Deployed Syncom IV-5 (Rei -DOD), a

1900 28 communications sateliite also known as Leasat, for the U.S. vay Alsc

MWLWDMMEWMFM(LMF)GWNM
STS41C on Aprit 6,

STS96 (5) Shutte (S)  Feb 28 LANDED AT EAFB MAR 4, 1890 ‘Sheth Atlantis flight with Johin D. Creighton John H. Casper, David C.
1900 19A (Atlartie) Hilmers, Richard M. Mullane and Pierre J. Thuot. DOD Mission.
DOD (8) ELEMENTS NOT AVAILABLE Misaion Duration: 106 hours 18 minutes 22 ssconds.

1980 198

Pegaat (S) Pw@ Apr s 04,1 539 410 4.1 A 50-foot racket (Pegasus), dropped from the wing of a B-52 aircraft
1960 28A {Orh Sch fiying over the Pacific Ocean, launched the Pagaat satelite in the first

demonstration flight of the Pegasus launch vehicle. The Pagsat science
mmp-nomncﬂwm-uwn.aumsmm
Satelite IRES) a

8§TS-31 (8) Shuttie (S) Apr 24 LANDED AT EAFB APR 29, 1960 TMMMMMWHJWMFMM
1990 37A {Discovery) McCandiess, Steven A. Hawley, and Kathryn D. Sulivan. Deployed
HST (8) %88 568 s81 285 113554  the Edwin P. Hubble Space Telescope (HST) astronomical

1900 378 Designed io operate above the Earth's turbulent and

and near-infrared wavelengths. Joint NASA/ESA misaion, Mission
Duration: 121 hours 18 minutes 6 seconds.

Macsst ($) Seout 113 May 9 800 Twa Multiple Access Communications Salelies (MACSAT ) 1o provide

1900 43A {s) 983 755 01 0e global stors-and-forward message relay capability for DOD Users.

1960 438 98.3 752 600 899 Reimbursable /AFB]

ROBAT (5) Tokta 2 won 1 5.6 &7 542 530 24211 Rmmsmm(nosxr) an Explorer Class scientific satelite

1900 48A ] & large X-ray 10 study X-ray
-mUom'mm non-solar celestial objects. inlemational cooperative

with and the LK.

CRRES (8) Alias-Contaur  Jul 25 8144 34781 s 18.0 Combined Release and Radiation Effects Satelite (CRRES) which

1900 65A (AC-0 (8) uses chemical releases 10 study the Earth's magnetic flekis and the
plasmas. or ionized gases, that travel through them. Joint NASA/DOD
program.

B-125



NASA Major Launch Record

1990

MISSION/ LAUNCH [LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS | WEIG REMARKS

intl Design VEHICLE | DATE | (Mins.) [Apogee (km) Inci (d (kg) {All Launches from ESMC, uniess otherwisa noted)

8T541(S) Shuttle (S} Ot e LANOED AT EAFB OCT 10, 1980 Eloventh Discovery fight with Richard N. Richards, Robert D. Cabana,

1990 90A (Discovery) Bruce E. Melnick, Wiliam M. Shepherd, ard Thomas D. Akers.

Uiysses (S) HELIOGENTRIC ORBIT 200795 Deployed the Ulysses spacecrat, a joint NASA/ESA mission to study

1990 908 the poles of the Sun and the interpianetary space above and below the
poles. Mission Duration: 96 hours 10 minutes 3 seconds.

7S-38 (S) Shuﬂh§ Nov 15 LANDED AT KSC NOV 20, 1990 wmmawmmﬁmmo.mny,nmaw,ﬁ
1990 97A {(Atiantis) J. Meade, Frank L. Culbsrtson and Charles 0. Gemar. DOD Misaion.
DOD () ELEMENTS NOT AVAILABLE Miasion Duration: 117 hours 54 minutes 27 seconds.
| 1900678

STS-35 (S) Shuttle (S) Dec 2 LANDED AT EAFB DEC 11, 1990 Eleventh Columbia fiight with Vanca D. Brand, John M. Lounge,

1990 106A (Columbia) Jeffrey A_ Hoftman, Robert A. Pasker, Guy 5. Gardner, Ronaid A. Paries,
and Samusl T. Durance. Caried Astro-1, & Space Shuttie sitached
paylond 10 acquive high priority astrophysical data on a varisty of
colostial objects. Mission Duration: 215 hours 5 minutes 7 seconds.

1991 199

STS-37 (5) Shuttle (S) A5 LANDED AT EAFB APR 11, 1991 Eighth Atlantis flight with Steven F. Nagel, Kenneth 0. Cameron,

1991 27A {(Atiantis) Linda M. Godwin, Jerome Apt, and Jerry L. Roas. An unplanned EVA.

GRO (5} 20 3 370 285 150000 ook place 1o help with the deployment of GRO's high gain snenne.

1991 278 Also demonstruted were mobillty aids which will be used on Space
Station Fresdom. Mission Duration: 143 s 32 min 45 sec.

$T539 (S) Shuntle (3)  Apr 28 LANDED AT KSC MAY 6, 1991 Twelfth Liscovery Tight with Michael L. Coais, Bisine L Hammond, ..

1991 31A (Discovery) Guion $. Biuford, Gregory J. Harbaugh, Richard J, Hisb, Donald R.

1BSS (S) DOWN MAY 8, 1801 McMonegle, and Charles L. Veach. Discovery performed dozens of

1991 318 maneuvera, depioying canisters from the cargo bay, releasing and
eirieving a payload with the RMS, allowiryg the Department of Delense
to guther phume data and for the
SDIO. Miasion Duration: 199 hrs 26 min 17 sec.

NOAATZ (5) Allas E (S} May 14 012 524 806 887 14180 Thid o provide ‘oobal

1981 32A

weether cbeervations. Wl replace NOAA-10 as the morming seielite
in NOAA's two poler sateliita system. Joint NASAINOAA effort. (WSMC)
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MISSION/ LAUNCH {LAUNCH |PERIOD l CURRENT ORBITAL PARAMETERS IWEIGH REMARKS

intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) [ Periges (km) [ Incl (deg) | (kg) (AL hes from ESMC, unless otherwise noted)
STS40 (S) Shuttle (S) Jun s LANDED AT EAFB JUN 14, 1881 Tweifth Columbia fiight with Bryan D. O'Connor, Sidney M. Gutierraz,
Spacedab (SL.S-1) {Columbia) M. Rhea Seddon, James P. Bagian, Tamara E. Jerrigan, F. Drew
1991 40A Gaftnay, and Milie Hughea-Fulford. T‘thmhﬂoﬂdﬂeoSkyhhlu

do intensive investigations inta the effects of

humans. D-hl-umdlromnduﬂgmwlb'uudlnNASA.phmm
for longer Shuttie missions eet for 1982, and in the planning of Space
Station Freedom. Mission Duration: 218 hra 15 mina 14 seca.

REX (S} Scout (S) Jun 29 101.3 867 769 896 $6.7  Radiation Experiment 10 do further research 1o overcoms and
1991 45A understand the physics of the electron density imegularities that cause
affects on . radio signals.
Reimbursable - DOD. (VAFB)
57543 () Shutie (3)  Aug 2 LANDED AT KSC AUG 11, 1881 Nirtth Atieratis fight with John E. Biaha, Michasl A Baker, James G.

1 1991 54A {Atiantis) Adamson, G. David Low, and Shannon E. Lucid. A TORS satelite was
TORS-E (S) 14361 as793 as7re 00 22289 deployed, keeping the network which supports Shuttie missions and
1981 548 other "t at full ly. Mission Duration:

213 hours 22 minutes 27 seconds.

STS5-48 (S} Stuittie (S) Sep 12 LANDED AT EAFB SEP 18, 1881 Thirteenth Discovery fiight with John O. Creighton, Kenneth S.
1991 634 (Discovery) Reightier. Mark F. Brown, James F. Buchii, and Charles D. Gemar. The
UARS (S) 962 5680 573 570 65322 Upper Atmasphers Research Satelite (UARS) will study physical
1991 838 wmmmmmmmm

Mission Duration: |2§M27m5|m
57544 () Shuttie (5) oV 24 LANDED AT EAFB DEC 1, 1991 TmmnumnguvMFmo Gregory, Terence T. Horwicks, .
1991 80A {Atiantis) Story Musgrave, Mario Funco, Jr., Jamee S. Voss, and Thomas J.
DsSP () Nov 25 ELEMENTS NOT AVARLABLE Hennen. A dedicated mission for the Department of Defense to
1991 808 mmmmmgm Deployed Defense Support Program

satolite (DSP). The mission was shortenad when an inedtial
measurement unit falled on the abdh day of the mission. Mission

_Duration: 166 hrs 52 ming 27 secs.,
1992 1992
STS42 (3) Shuttle {S) Jan 22 LANDED AT EAFB JAN 30, 1992 Fourteanth Discovery flight with Ronald J. Grabe, Steven S. Oswald,
1882 2A (Dimcovery) Norman E. Thagard, Willam F. Fleaddy, D-vHCNtmRML

Bonder, and UK D. Merbold. The y
(IML-1) mmmmammm oromlummd
materiais processes. Mission duration: 193 hrs 15 mine 43 seca.
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1992

MISSION/ LAUNCH (LAUNCH |PERIOD I CURRENT ORBITAL PARAMETERS 'WEIGHT REMARKS
Intl Design VEHICLE | DATE | Mins.) | Periges Incl ) (All Launches from ESMC, unless otherwise noted)
STS45 (S} Stuittie (S) Mar 24 LANDED AT KSC APR 2, 1992 Eloventh Atiantis flight with Chartes F. Boiden, Brian K. Duffy, Kathryn D.
1992 154 {Atantis) &Mn.Dova Leetsma, C. mdndFuh Dirk D. Frimout and Bryon
KL The L y for ions and
Saonee (ATLAS 1) studied stmospheric sclence, solar science, space
Migsion Dyration;, 214 heg 10 ming 24 secs,
STS49 (9) Shasttie (S) May 2 LANDED AT EAFB MAY 16, 1992 First ﬁw of Endeavour with Daniel C. Brandenstein, Kevin P. Chilton,
1892 26A {Endeavour) Richard J. Hieb, Bruce E. Melnick, Pierre J. Thout, Kathryn C. Thomton,
and Thomas D. Akers. On orbit repair of the Inteisat VI satetite and
redeplayment with new kick motor. Assambly of Station by
Exiravehicular Ad!viy Methods (ASEM), whila attached 1o the cargo
EUVE (5) Dekta )i (5) w7 951 520 514 28.4 3250 The Extreme Ulraviolet Explorer (EUVE), designed 1o study the extreme
1992 31A (EUV}portion of the as well as
Belected Ethalwu mordor!ouraaloaddhm map and catalog
of sheae acurcas
STS-50 (S) Shuttle (S) Jun 25 LANDED AT KSC JUL 9, 1992 Twelith Columbia flight with Richard N. Richards, Kenneth D. Bowersox,
1992 34A (Columbia) Bonnie J. Dunbar, Cart J. Meads, Ellen S. Baker, and Lawrence J.
Delucas. The First United States Mi Laboratory (USML-1)
ltudbd sdom'lc and technical questions in materials science, fluid
and science. Mission duration:
w ming 4 secs
SAMPEX (5) Scout (5) TE] 96.6 ) 509 817 First of the Small Explorer (SMEX] fieet, carrying four COSMIC ray
1992 38A 1o study solar getic particles,
cosmic rays, galactic cosmic rays, and magnetospheric electrons
GEOTAIL () Delta Il (S)  Jul 24 47508 508542 41363 X 1009 Joint mission between ihe United States and Japan 1o study the
1092 44A geomagnetic tait region of the magnetosphere. Geotail wilt aiso
Mmeasure the physics of the magnetosphere, the plasma sheet,
reconnaction and neutral line formation 1o better understand
ial magnetosohere processes o
STS46 (S) Shuttie (S) TN LANDED AT AUG 8, 1992 Tweith Atlantis fight with Loren J. Shriver, Andrew M. Allen, Jeftrey A.
1992 45A (Atlantis) Hoftman, Franklin R. Chang-Diaz, Claude Nicolior, Marsha S. lvins, and
EURECA M 503 99 285 Franco Malerba. Deployed ESA'S Ewopean Retrievable Carrier
1982 498 (EURECA), a platform placed in orbit for 8 months oftering conventional

services to experimenters. Tegted Tethered Satelite System (TSS-1),
a joint program between the United States and Kaly. Mission duration;
ina.Z secs,
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1992

MISSION/ LAUNCH [LAUNCH (PERIOD I CURRENT ORBITAL PARAMETERS I WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km) [inci (deg) | (kg) (Al Launches from ESMC, unless otherwise noted)
STS-47 (S) Shuttte (5) Sep 12 LANDED AT KSC SEP 20, 1992 Sacond Endeavour flight with Robert L. Gibson, Curtis L. Brown, Mark
] q /] C. Lee, N. Jan Davis, Mae C. Jemison, Jerome Apt, and Mamoru Mohvi.
1992 61A The Spacelab J mission, a joint mission between the U.S. and Japan,
performed a series of 43 exiore the effacts of producing new materials in
the micogravity of space, and the study of lving organisms in the
organisms in the environission duration: 190 hrs 30 mins 23 secs,
Topex/Poseldon (S}  Ariane 42P (3) Aug 10 1124 1342 1330 66.0 U.S. French Sateliite 1o help define the relationship between the Earth's
1992 52A oceans and climate. NASA payload launched on commeicial Ariane
yehicte _Joim NASA/CNES mission,
Mars Obearver (S) Than i (S} Sep 25 TRANS-MARTIAN TRAJECTORY After an 11-month cruise, the Mars Observer (MO) will anive at Mars
1992 63A and be inserted ino orbit to examine the surface for elemental and
mineralogical composition, global surface topograplry, gravity field and
gnetic fiekd ination and cl The Mars
Baloon Relay (MBR), on the Mars Observer, will relay communications
fram Mars landers that will be serd by the Russians in 1995
STS52(§) Shuttle (S) Oct 22 LANDED AT KSC NOV 1, 1992 Thirteenth Columbia fight with James D. Wetherbee, Michael A. Baker,
1882 70A (Columbsia) 225 5950 5616 s27 Wiliam M. Sheperd, Tamara E. Jernigan, and Charies L. Veach, The
LAGEOS (S) Laser Geodynamics Sateliite (LAGEOS) is a cooperative mission of tha
1902 708 U.S. and Htaly to obtain precise of the crustal
and gravitational field. The U.S. Mictogravity Paylaad-2 (USMP-2),
carmied in the cargo bay, is one in a series of payloads for acientific
exporimentation and material processing in a reduced gravity. Mission
duemtion: 236 hm 58 mins 13 sacs,
MSTH (S} Scout (5) Nov 21 912 L) 202 96.7 DOBYSDIO payioad.
$TS-83 (9) Shuttie (S) Dec2 LANOED AT EAFB DEC 9, 1992 Fifteerth Discovery fiight with David M. Walker, Robert Cabana, Guion
1982 B8A {Discovery) S. Buford, James Voss, and M. Richard Cifford. This was a DOD
missionMission duration: 175 hrs 19 mins 47 aeca,
1903 1993
ST5-54(85) Shuttie(S) Jan 13 LANDED AT KSC JAN 19, 1963 Third Endeavour flight with John H. Caaper, Donakd R. McMonagie,
1903 3A {Endeevour) Mario Runco, Jr., Gregory Harbaugh, Susan Helms. A TDRS zatellite
TORS F 14320 »N7 35687 0s was depiayed 1o continua support of the Shuttie network systems.
1993 38 Mission duration: 143 hrs 38 mins 19 secs.
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1993

MISSION/ LAUNCH {LAUNCH PEHIOD CURRENT ORBITAL PARAMETERS ‘WEIG REMARKS
_{h%agnlgn VEHICLE | DATE | (Mins) [Apogee (km) [ Periges (km) [ inci (deg) | (kg) {All Launches from ESMC, unleas otherwise ndtod)
STS-56(S) Shutte (S) Apr@ LANDED AT KSC APR 17, 1993 Sodeenth Discovery fight with Kenneth Cameron, Steven S. Oswald.
1993 23A (Discovery) C. Michael Foale, Kenneth Cockrelt and Elleen Ochoa. A Spartan
SPARTAN-201 A 903 an 285 57.0 satolite was deployed to study the solar corona. The ATLAS-2 was
1993 238 w_mwommmmtmmm.
STS-55 (S) Shuttle (S) A 26 LANDED AT KSC MAY 6, 1953 Fourtesnth Columbia fight with Steven R. Nagel, Terence T. Henricks,
1993 27A {Columbia) Charles Precount, Bemard Haris, Jr., Uirich Waker and Hans Schiegel.
The Gemman, Spacelab D-2, was fiown o study autpmation and robotics,
mﬂemlmdlhm maEumundlslmotph«omdnww
Mi 39 min 59
STSS7(9) Shutle (S) Jun 21 LANDED AT EAFB .\ 1, 1993 Fourth Endeavour fight with Ronakd J. Grabe, Brian J. Duffy, G. David
1993 37A Low, Nancy J. Sherlock, Peter J. K. Wisoff and Janice E. Voss.
Retrieved ESA's European Retrievable Carier (EURECA), a platform
placed in orbit on STS-46. SPACEHAB-1 was carried in the cargo bay
for experiments spansored by NASA, the U.S. Commerce and ESA.
RADCAL (S) Scout (S) Jun 25 101.3 885 750 893 Radar Calitration Satelite(RADCAL) will be used to calbrate U.S.
1993 41A radar tracking stafions  Expected ife of this sattelte i 24 months.
NOAA-13(S) Atlas-G(S) Aug 9 102.0 86t B4S 989 This weather cbeervation sateliite faled 1o function in orbit and was
1983-50A4 detsemined to be a falure.
STS51 (5 Shue (5 Sep 12 LANDED AT KSC Sep 22, 1963 Soverieeth Discovery Tight with Frank L Culberson, Wilian F. Readdy,
1983 58A {Discovery) James H. Newman, Daniel W. Bursch and Carf E. WdzThaAwamod
ACTS 1437.8 35629 35700 02 Communications Technology Satelite{ACTS) will be used to pioneer
1993588 new initiatives in communicatioing technology. The Orbiting and
ORFE;JBCSSPA DOWN SEP 22, 1893 Retrievable Far and Extreme UWtraviiolat Spacirometsr-Shuttie Paliet
1983

System{ORFEUS-SPA) . is 88 astrophysics mission designed to study
very hol-\dcddm«hmw-u,
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MISSION/ LAUNCH uuncnlpemooL CURRENT ORBITAL PARAMETERS |WEIG REMARKS

Int Design VEHICLE | DATE | (Mins.) | Apogee (km) [Periges (km)[inci(deg) | (kg) | (ANL hes from ESMC, uniess otherwise noted)

(1053 —. 1083 _|

STSS8(S) Stuttle (§)  Oct18 LANDED AT EAFB NOV 1, 1983 Fieanth Columbia fight wth John €. Biaha, Richard Searfoss, David A.

1903 65A {Columbie) Woll, Margaret Rhea Seddon, Shannon W. Lucid, Wiliam McArthur Jr.
and Mastin J. Fattrnan. wmmzmam.m

10 the study of ad.

nm“dummtowmhw.dpmmnm
body adapts fo the spece environment

STS-61(S) Shutle (S) Dec2 LANDED AT KSC Dec 13, 1963 Fifth Endeavour fight with Richard O. Covey, Kenneth D. Bowersox,

1993 75A {Endeavou) F. Story Musgrave, Thomas D. Akers, Jeffery A. Hoffman, Kathryn C.
Thomtan and Claude Nicoller. This fight was the first on-orbit service
of the Hubble Space T . The Solar Amay(SA's), the Wide
Fi Cameca(WFPC-il), and the Comective

duration: 258 hes 58 ming 35 secs.

(1954 1994}

STS60(5) Shule(S)  Feb3 LANDED AT KSC FEB 11, 1904 Eightsenth Discovery flight , with Charies Bolden, Kan Reightier, Ronald

1804 8A {Dizcovery) Sega, Frankiin Chang-Diaz, Jan Davis and Sergei Krikalov as fight crew
members. This was the first flight with a Russian cosmonaut on board,

The Wake Shiekd Facility was unsuccessful when R falled to deploy its
3 meter shiskd. SPACEHAB-2 carried 12 payloads for experimentation
in materials processing and biotechnology.

Mission duration 199 hrs 09 mins 22 secs.

Gaaxy 1R Detali(S)’ Feb 19 nia1 - 383 22N 28 A geostationary satolite, Galaxy IR, was put into orbit to replace the
aging Galaxy 1. R will operate with 24 C-band

STS82(5) Shutle (S)  Mar9 LANDED AT KSC MAR 18, 1994 Sideenth Columbia flight, with John Gasper, Andrew Allen, Pierss Thuat,
1984 15A {Columbia) Charies Gemar and Marsha ivins as flight crew members. The Undted
SnnszogMyPaymz(UMZ)mdohmdmmmm
microgravily on materials and fundamantal science.
Migsion duration 335 hrs 16 mins 41 secs.
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MISSION/ LAUNCH [LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apoges (km) | Periges (km)] Incl (deq) | (kg (All Launches from ESMC, unless otherwise noted)
1954

GOES 8 Athas 1 A 13 1624 42687 19 274 The GOES-8 k ft has

1994-2A mmmnmmmmmmwmwmm
temperature and moisture profiles

$TS-59 Shutte (S)  Apr® LANDED AT KSC APRIL 20, 1994 Sidh Endeavour flight, with Sidney M. Gutierraz, Kevin P. Chilton, MR,

1994 204 Endeavour

Ciford, LndaMGoomJuyAumThanuDJmesnﬁwaaw

members. The Space Radar Laboratory-1(SRL-1} payload i the cargo

bay gave scientist detailed information on human-mduced environmental

changes from the natural forms of global change. The Measurement of

Air Poliution From Salelte(MAPS) was aiso in the cargo bay . ft
carbon ide in the phere and lower

Mission duration: 269 hrs 49 rins 30 secs

STS-65 Shuttie JulB LANDED AT KSC JULY 23, 1904 Seventeenth Columbia fight, with Robert D. Cabana, James D. Halselt
1994 39A Columbia Richard J. Hieb, Carl £. Walz, Leroy Chmo.DomldAThmmand
Chiald Naito-Mukai as crew

ubomuy 2(ML-2) witsefummsmdcthev fﬂiasloprodumn
of material structures, from crystais to metal alloys. Over 80

mmwmw»wwwmmmm

six space agencies.  Mission duration: 353 hrs 55 mins 00 secs

STS 64 Shutte Sep9 LANDED AT EDW SEPTEMBER 20, 1994 Nineteanth Discovery fight, with Richard N. Richards, Susan J. Helms, |
1994 50A Discovery L. Biaine Hammond, Jerry M. Linenger, Cart J. Maade and Mark C. Lee |
SPARTAN 1 as crew members, The L.idar in Space Technology Expetiment(LITE)
1094 598 DOWN SEFTEMBER 20, 1994 will be used to better explain our climate. LITE will help us understand

the human impact on the atmosphere and enable us to improve our
measwrements of the Couds, particles in the atmosphere and the Earth. |
SPARTAN will be depioyed from the Shutie 1o study the acceleration

and velocity of the solar wind and & will also measure the Sun's corona.
fissi oy 262 9 mins &7
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1994
MISSION/ LAUNCH |LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS | WEIGHT| - REMARKS
Inti Design VEHICLE | DATE | (Mins) [Apogee (km)[Perigee (km)[Incl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
[ 1954 19941
STS-88(S) Shute {S) Sep 30 LANDED AT EDW OCT 11, 1954 Seventh Endeavour flight with, Michael A. Baker, Tesence W. Wilcutt,
1994 62A (Endeavous) Steven L. Smith, Daniel W. Bursch, Peter J.K. Wisoff and Thomas D.
Jones as fight crew members. Tha Space Radar Laboratory-2 is
ised of the Spacebome Imaging Fadar-C/X Band Synthic
Memn Radar (SIR-C/X-SAR). and the Measurement of Air Poliution
Satolite (MAPS). Mission Duration 269 hrs 46 mins 08 secs
WIND(S) Deoka ll Nov1 VARLABLE ORBITAL PARAMETERS 1250.0 Mmemmmmmmmmm.muu
1984 71A ¥ particies and gamma rays.
IsTses () Shuttie(S)  Nov3 LANDED AT EDW NOV 14, 1964 Nnathlcwqymm Donaun McMonagle, Ellen Ochoa,
1994 73A (Discovery) Curtis L. Brown, Joseph A. Tanner, Jean«FranmClevvoyundSem
[CRISTA-SPAS DOWN NOV 14, 1894 Puuymuﬁgm crew The
1994 738 P and Science \TLAS) nuﬁodlm middie
chemical makeup. Seven experments made up this
science experimant. CRISTA«SPAS operated independently of the
mmunmnunmonmoummuspm Thia
ommmmvmgmmmemmmm
measured winds, wave other p
Miagion Duration: 262 hrs 32 mins 20 secs
NOAA-14 (5) Attas £ Dec30 n ) 1000.0

The primary objective is 1o acquire daily global information for short and
fong term forecasting. The satellite will be part of the operational
polar satelite system.
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NASA Contract Awards By State

(FY 1994) Educstional Educational
Total Business & Nonproftt Yotal Business & Nonpro
State M ) m ) (T ) | State (Th (W (™ ds)
Alabama 841,845 813,852 27,293 Nevada 680 138 542
Alaska 13,410 - 13,410 New Hampshire 15,153 5401 9,752
Arizona 68,473 15,567 51,906 New Jersey 213,350 206,560 6,790
Arkansas 1,468 - 1,468 New Mexico 55,319 45,652 9,727
California 2,405,595 2,220,834 184,861 New York 45,397 19,966 25,441
Colorado 118,292 92,015 26,277 North Carolina 15,873 5,824 10,049
Connecticut 62,373 60,679 1,694 North Dakota 525 87 437
Delaware 3,647 1,169 2,478 Ohio 348,755 302,083 47,662
District of Columbia 151,437 112,643 38,794 Oklahoma 8,829 37 B,792
Florida 1,298,021 1,274,711 23,310 Oregon 11,088 3,678 B,310
Georgia 31,753 19517 12,236 Pennsylvania 78,381 57,354 21,027
Hawaii 8,792 180 8,612 | Rhode Island 4,381 830 3,551
Idaho 388 - 388 | South Carolina 4,728 3176 1,662
MWinois 15,852 5,105 10,747 South Dakota 2,751 186 2,565
Indiana 35,643 30,525 5,118 Tennessee 24,963 10,194 14,769
lowa 6,700 587 8113 Texas 2,084,289 1,997,122 67,167
Kansas 6,283 3,531 2,752 Utah 452,152 438,219 13,933
Kentucky 2,719 1,128 1581 Vermont 543 229 314
Louisiana 275,737 272,047 3,690 Virginia 426,269 390,927 35342
Maine 729 89 640 Washington 70,162 60,350 8,769
Maryland 1,122,730 994,172 128,558 West Virginia 29,759 4,975 24,784
Massachusetts 140,138 33,750 106,388 Wisconsin 40,550 26,186 14,364
Michigan 26,765 6,292 20,473 Wyoming 1,130 - 1,130
Minnesota 4,889 2,349 2,540
Mississippi 196,329 190,183 6,146 TOTAL $10,770,131 $9,737,178 $1,032,053
Missouri ?'&” 5,077 4;?; Mote: Excludes smailer pr s, g ly those of $25,000 or less; also
Montana 2'33? 610 :632 excludes awards placed through other Government agencies, awards
Nebraska i 349 ! outside the U.S._ and actions on the JPL contracts.
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U.S. Geographical Distribution of NASA Prime Contract Awards *

Fiscal Year 1994
(Mililons of Dollars)

En Iand
3223
Rocky G t
Mountain L.r::' Mideast:
$574 Plains - $1,615
$33

Far West
~ .

Southeast
‘ $3,149
Southwest
82,197 ‘ ,

*  Excludes smaller procurements, generally those of $25,000 or less; also excludes awards placed through other Government agencies,
awards outside the U.S., and awards on the JPL contracts.




Procurement Activity

Total Procurement By Installation Y 1984) Awards Placed Outside The United States FY 1994)
Instalistion Awards ($M) Peorcent Placs of Performance Awards ousands)
TOTAL $12,913.1 100.0 TOTAL $171,483%
Marshall Space Flight Center 24832 19.3
Goddard Space Flight Center 22218 17.2 Direct NASA Awards $171,357
Johnson Space Center 1,952.4 151 Australia 13,106
Kennedy Space Center 1,315.0 102 Bermuda 808
NASA Resident Office/JPL 1,118,1 87 Canada 33,740
Space Station Alpha 1,003.1 7.8 Chile 1,832
Lewis Resoearch Center 7765 8.0 Germany 1,187
Headquarters 811.7 6.3 Israet 118
Amas Research Center 504.1 4,6 Japan 417
Langley Research Center 507.0 39 Netherlands 269
Stennis Space Center 120.2 9 Norway 48
Awards Through Other Govemment Agencies FY 1993) mamwﬂ'aﬂd 5 5532
| Agency, Awards ($M) Percent Russia 101:337
TOTAL $842.6 100.0 Spain 14,524
| Over $25,000 539.8 84.0 Switzerland 32
Alr Force 2488 38.7 United Kingdom 1,001
Navy 1132 17.6
Energy Department 60,9 2.5 Placed Through Other Government Agencies $128
Justice Department 251 39 New Zealand 6
Army 219 34 Puerto Rico 120
National Science Foundation 136 21
Interior Department 146 2.3 *Excludes smaller procy , generally those of $25,000 or less
Commerce Department 145 2.2
Defense Department 10.7 1.7
Other Government Agencies 165 26
$25,000 and Under 102.8 16.0
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Contract Awards by Type of Effort

Number of Number of
| Category Contracts Total Category Contracts Total
(Millions) {Mililons)

TJOTAL 5,608 $9,7972"

Ressarch and Development 1,902 32810 Supplies & Equipment 2,187 22077
Asronautics & Space Technology 716 638.6 Ammunition & Explosives 10 231.1
Space Science & Applicationa 494 3417 Space Vehicles 27 11146
Spacs Flight 7% 564.6 Engines, Turbines & Components 9 546.6
Space Operations 27 189.1 Electrical/E) ic Equipment Comp: 56 16.4
Commercial Programa 74 175 C Dx jon & C Radliation 98 15.0
Space Station 25 1,113 Equipment
Other Space R8D 400 367.2 &l y Equi as7 20.3
Other R&D 92 492 ADP Equipment, Software, Suppliea & Support 1,221 1911

Equipment

Services 1,518 42485 Fuels, Lubricants, Oils & Waxea 22 20.6
ADP & Telecommunication 163 5167 Other Supplies & Equipment 389 52.0
Maintenance, Repair & Rebullding of 125 1,029.6

Equipment
Operation of Government-owned Facilitiea 46 2219
Pr 5 Admi & Manag n 2r8 1,315.9
Support
Urilities & Housekeeping 89 1786
Construction of Structures & Faciiities 140 2121
Repair, ion of Real 3668 1845
Property
Other Services 319 3789
* Excludes smaller procuremants, generally those of $25,000 or less.




Distribution of NASA Procurements

(I Milions of Dollars) Fiscal Years 1961 - 1004 *included in Government
FY 81 Fys2 FYes Fyes Fves Fves FY6T _FY@8 FYed  FY70  FYTl  FYT2

Total Business 433 1,000.1 22617 35211 41414 40877 B864.1  BA487 50223 27502 22795 2.1433

(Small Business) (63.5) (1236) (191.3) (2403) (2863) (255.9) (2169 (160.6) (1628 (1612 (178.1)  (160.9)

Educational 245 502 869 1128 1395 1500 1329 1315  131,3 1343 1339  118.8

Nonprofit 153 29.1 253 277 208 336 23 33.0 203 28.0

JPL 86.0 1485 2002 262 2472 2803 222 2072 1563 1798 1733 2108

Government 217 3218 6285 6926 6228 5125 3669 2870 2790 2658 2125  207.8

Outside U.S. ) o) 7.9 12.0 1.2 234 252 267 308 338 20.7 20.1

Total 7565 15606 32305 45030 51874 50316 48509 41327 26620 G4056 28582 27378
FY73 Fy74___FY75__ FYT6  FY7T___FY77___FYT8 _ FY79 __ FY80  FYB81l __FY82 _ FY®

Tokal Business 30638 21186 22550 25361 6632 28381 20538 34164 38683 42728 4,8056 65860

(Small Business)  (155.3) (1812)  (2160) [2183)  (684) (2550) (2815) (3254) (384.6)  (409.4)  (430.1)  (4823)

Educati "7 978 1114 1230 27.7 1255 1372 1472 1770 1925 1870 2113

Nonprofit 264 39.3 33.0 R.0 7.6 320 428 508 B22 1561 1088 1025

JPL 2023 2152 2845  pea7 836 2600 2808 3366  897.2 4108 4263 4549

Government 252 2086 1983 2224 63.9 2232 2160 2214 2718 3219 3081 3942

Outside U.S. 34.0 34.1 342 27.4 ae 245 26.0 37.4 46.1 552 47.9 479

Total 26734 2,7136 28664 32046 6298 035323 00596 4211.8 48428 54083 58637 67968
FY 84 FY@8s__ FYBe _FYS7 _ FY®s _FYs9 FYs0 FYol _Fyg?  Fyed  FYoa

Total Business 59674 66529 63560 65805 72749 B567.6 100715 104173 10,7167 104979  9,966.7

(Small Business)  (556.2) (6447) (671.3) (7863) (801.4) (857.3) (9243) (968.3) (1,0106) (1,080.7) (1,150.2)

Educati 226 2569 2766 3154 3703 4642 6186 5920 6503 7078 730,

Norprofit 9.6 1034 1180 1191 1285  180.0 2006 2440  207.8 3366 3110

JPL 533.1 7246 8913 10056  O799 1,058.1 11068 11396 12208 10208 10834

Government 4943 5351 4897 5949 7346 5432 6104 6934 4986 5084 6426

Outside U.S 38.1 354 471 243 55.9 €3 623 72.7 76.2 79, 169.5

Total 79541 B,308.0 B.176.7 66008 95451 108764 125652 13150.0 134782 13.160.4 12,913.1




Principal Contractors (Business Firms)

Onet C (B Firms) Listed According To Total Awards Recelved
(FY1983)
Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance (Thousands) {Percertt) Place of Contract Performance (Thousands) {Percent)
Total Awards To Business Firms 9,965,657 100.00 13. EG &G Florida Inc 200,046 201
Kennedy Space Center, FL
1. Boaing Co 1,142,113 11.48 14. US B! Booster Production Co 155,908 1.56
Houston, TX Huntsville, AL
2. Rockwell International Corp 1,088,574 10.92 15, United Technologies Cormp 118,967 119
Downey, CA West Palm Beach, FL.
3. Lockheed Space Center Co 571,533 5.74 16. Loral Aerospace Corp 118,921 1.19
Kennedy Space Center, FL Houston, TX
4. McDonnell Douglas Corp 565,401 5.67 17. Grumman Aerospace Corp 111,347 1.12
Huntington Beach, CA Houston, TX
5. Martin Marietta Corp 497,603 499 18. Space Systems Loral Inc 90,845 N
New QOrleans, LA San Jose, CA
6. Thiokol Corp 430,643 432 19. Boeing Computer Support Serv 83,993 B4
City, UT Marshall Space Flight, AL
7. Rockwell Space Operations Inc 338,005 339 20. Santa Barbara Research Center 82,015 82
. TX Goleta, CA
8, Computer Sciences Corp 254,842 256 21. General Dynamics Comp 77912 .78
Greenbelit, MD San Diego, CA
9, Alliedsignal Technical Services 247341 248 22, Johnson Controls World Serv 69,554 .70
Greenbeit, MD Stennis Space Center, MS
10, TRW Inc 234,643 235 23, Sverdrup Technology Inc 66,220 66
Redondo Beach, CA Stennis Space Centar, MS
11, Lockheed Missiles & Space Ca 222,364 223 24, International Business Machines 63,853 64
luka, MS Houston, TX
12. Lockheed Engrg & Sclence Co 216,145 217 25, Teledyna Industries inc 62,679 63
Houston, TX Marshall Space Flight, AL




Principal Contractors (Business Firms)
m [; C

{Busi, Firmas) Listed According To Total Awards Recelved
(FY1983)

Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance (Thousands) (Percent) Place of Contract Performance (Thousands) (Percent)

26. Bamsuinc 1) 67,963 58 39. Jackson & Tull Inc (S) (O 365,409 36
Marshall Space Flight, AL Greenbett, MD

27. Spacehab inc 56,260 56 40, Calspan Corp 31,838 32
Washington, DC Moffett Field, CA

28, Hughes S T X Corp 54,066 54 41, General Electric Co 31,707 32
Greenbelt, MD Evendale, OH

29, Steriing Federal Systems Inc 51,640 52 42, Krug Life Sciences Inc 31,434 a2
Moffett Field, CA Houston, TX

30. Hughes Applied info Systems Inc 60,723 51 43, N S| Technology Serv Corp 31,168 31
Greenbelt, MD Greonbeit, MD

a1, Ball Corp 47,046 A7 44. Swales & Associates Inc ) 30,192 30
Boulder, CO Greenbeit, MD

32, Martin Marietta Services inc 46,083 46 45. Cortez IIl Service Corp o) 28,600 29
Houston, Cloveland, OH

33, Haris Space Systems Corp 44,688 45 46, Science Application it Corp 28,281 28
Rocidedge, FL Hampton, VA

34, Cae Link Corp 39,503 40 47. Cray Research Inc 28,273 28
Houston, TX Chippewa Falls, W

36. Nymainc S) O 38,519 39 48. General Electric UT C V 28,143 8
Cleveland, OH Evendale, OH

36. Bionetics Corp 38,496 39 49. Aercjet Ganeral Corp 27,619 28
Marshall Space Flight, Al CA

37. PRCinc 238,067 38 50. Martin Marietta Technologies 25,830 26
Washington, DC Uitdeton, CO

38. Raytheon Service Co 36,108 36 51. Boeing Commerdial Airplane GP 25,028 25
Annapolis Junction, MD Seattle, WA




Principal Contractors (Business Firms)
One Hi d Ci (Busl Firms) Listed According To Total Awards Received
(FY1993)
Contractor and Principle Awards Contractor and Principle
Place of Contract Performance {Thousands) (Percent) ‘Place of Contract Performance (Thousands)} (Pescent)
52. Orbital Sciences Corp © 24,644 25 65. Odgen Logistics Service 15,873 16
Duttes, VA Greenbeit, MD
63, Lockheed Advanced Development 23,411 .23 66, Fairchild Space & Defense Corp 14,479 A5
Palmdale, CA Greenbelt, MD
54, Unisys Corp 23,042 .23 67. Dyncorp 13,847 A4
Greenbekt, MD Houston, TX
5. | Netinc [SYe) 22,403 22 68, Virginia Electric & Power Co 13,601 14
Kennedy Space Canter, FL Hampton, VA
68, Johnson Engineering Corp () 22,249 22 69, Federal Data Corp © 13,670 14
A Greenbeit, MD
57. Analex Corp 22,069 22 70. EGAG Langley Inc 13,647 14
Fairview Park, OH Hampton, VA
§8. G T E Government Systema Corp 20,484 21 71, Micro Craft Inc ) 13,542 .14
, MD Tulishoma, TN
59. ITT Corp 20,440 21 72. Cleveland Electric lluminating 13,534 14
Fort Wayne, IN Cloveland, OH
60, Air Products & Chemicals Inc 18,182 18 73. Aliedsignal Inc 13,370 13
Allentown, PA Tempe, AZ
61, SHicon Graphics Inc 18,015 18 74, Hughes Aircralt Co 12,545 A3
Sliver Spring, MO El Segundo, CA
62 Recom Technologies Inc (S} (O} 17,808 18 75. Govermnment Micro Resources S) (O) 12516 13
Moffett Field, CA Chantilly, VA
63, Unisys Government Systema inc 17,722 18 78, ' Anstec Inc 11,805 a2
, VA Greenbelt, MD
64. R M S Technologies Inc (0] 16,612 A7 77.  Asrospace Design & Fab Inc SO 11,783 A2
, OM Brook Park, OH




[ Y

Principal Contractors (Business Firms)
One C [

Firms) Listed A g To Total Awarde
FY1993)

Contractor and Principle Awards Contractor and Principle Awerde
Piace of Contract Performance (Thousends) (Percent) Place of Contract Performance (Thousands) (Percent)

78. Scientific Alarta Inc 11,613 R 91. Mason & Hanger Services Inc ®) 219 .09
Atlarma, GA Hampton, VA

79, Convax Computer Corp 8 11,603 12 9. Lockhesd Comp 8,938 09
Richardson, TX Marietta, GA

BO. Wyle 11,310 .1 3, Kelsey Seybold Medical Group 8,888 09

VA , TX

B1. Grimberg John C. Co Inc 11,070 11 94, Pioneer Contract Services Inc ) 8,869 .08
Greenbelt, MO Houston,

B2. Digital Equipment Corp 10,948 A1 95, Grumman Data Systems Corp 8,753 .09
Landover, MD , TX

B3, Centennial Contractors Entpr 10,897 1 96, lon Electronics Co inc {S) (D} 8,853 09
Greenbelt, MD Huntsville, Al

B4, American Rocket Co (] 10,527 A1 97. Serv Alrinc 8,585 .09
Veotura, CA Moffatt Figld, CA

B5. Analytical Services & Mat Inc S (> 10,178 A0 98, Asrospace Operations Inc 8,484 .08
Hampton, VA Moffett Fieid, CA

B8, Hemandez Engineering Inc (8) O) 10,083 10 B2, Taft Broadcasting Co Houston ) 8,340 08
Houston, TX Houston, TX

B7. Hamm E L & Associates Inc (S) O 9,688 10 100. Intermetrics inc s 8,151 08
Greenbet, MD Fairmont,

88, Native American Service Inc ®) O 9,626 10 Other * 1,206,647 12.11
Huntsvilie, AL

B9, General Sciences Corp 9,435 .09 (S)=Smait Business
Gresnbsit, MO {D)=Disadvantaged Business

90. Grumman Systems 9333 09 *Inciudes other Awards over $25,000 and smaller
Marshail Space Flight, AL procurements of $25,000 or less.
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Educational and Nonprofit Institutions

One Edi And Nonprofit institutions Listed A g To Total A
(FY1904)
Institution and Principle Awards Institution and Principle Awards
Place of Performance {Thousands) {Percent)] Place of Contract Performance (Thousands) (Percent)
Total Awards to Educational $1,041,923 100.00| 12 Wnealing Jesuit Collsge 19,348 1.86
and Nonprofit Institutions Wheeling, WV
13, New Mexico State Univ Las Cruces 18,076 1.73
1. Assn Univ Research & Astronomy N 60, 127 5.77 Palestine, TX
Baltimore, MD 14, Univ Colorado Boulder 17136 1.64
2. Standford Univ §7,027 5.47 Boulder, CO
Stanford, CA 15. Draper Charles Stark Lab Inc 14,027 1.35
3. Univ Arizona 48, 232 463 Cambridge, MA
Tucson, AZ 16, Univ Calif San Diego 13,130 1.28
4. Mass Institte Technology 39,207 377 La Jolla, CA
Cambridge, MA 17. Univ Alaska Fairbanks 13,001 1.26
5. Universities Space Research N 38,442 3 Fairbanks, AK
Greenbelt, MD 18, Univ Wisconsin Madison 12,740 1.22
6. Smithsonian Institution N 37574 a8 Madison, Wi
Cambxidge, MA 19, Univ Alabama Huntsville 12511 1.20
7. Calif Institute Technology 28,529 274 Huntsville, AL
Pasadena, 20, Pennsylvania State Univ Up 12,442 119
8. Naﬁonal Academy OF Sciences ()] 25,200 242 University Park, PA
Washington, DC 21, Mitre Corp 11,983 1.15
9. Univ Calif Berkelay 24,840 238 Houston, TX
Berkeley, CA 22, Johns Hopkina Liniv 11,621 112
10.  Univ Maryland College Park 19,441 1.87 Baltimore, MD
College Park, MD 23, Univ Michigan Ann Arbor 10,669 1.02
11. Battelie Memorial nstitute N 19,434 1.87 Ann Arbor, M!
Columbus, OH 24, UnivUah 10,228 .98
Sat Lake City, UT
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W

W6 LT,

Educational and Nonprofit Institutions
One Hundred And P nstitutions Listed According To Total Awards Recelved®
(Fri994)

Institution and Principle Awards Institution and Principle Awards
Place of Contract Perforrmance {Thousands) {Percent) Place of Contract Performance (Thousands) (Percent)

25. Univ Texas Austin 9,450 1 38. Case Wostom Reserve Univ 5,766 56
Austin, TX Cleveland, OH

26. Univ Washington 9,077 87 30, Cornell Univ 5,703 55
Seattle, WA Ithaca, NY

27. Univ Hawaii 8,612 .83 40. San Jose State Univ 5544 53
Honolulu, HI Moftett Field, CA

28, Univ New Hampshire 8,593 82 41,  Old Dominion Univ 5,292 51
Ourham, NH Norfolk, VA

29. Univ Calif Los Angeles 8,482 .80 42. Georgia Institute Technology 5,202 .50
Los Angeles, CA Atlanta, GA

30, Univ Tennessss Calspan Cstar N 8214 .79 43. Southwest Research Insttitute 4,698 A7
Tullahoma, TN San Antonio, TX

31. Oklahoma State Univ 7.886 .78 44, Univ Alabama Birmingham 4,894 47
Stittwater, OK Birmingham, AL

32, State of Maryland N 6,568 83 45. Ohio State Univ 4,761 A6
Baltimore, MD Columbus, OH

33. Ohic Aerospace Institute () 6514 .63 48. Camegia Mellor Univ 4677 45
Brook Park, OH Pittsburgh, PA

34. Harvard Univ 6,474 .82 47. Univ lowa 4,568 44
Cambridge, MA lowa City, 1A

35, Univ Houston 8,188 59 48.  Princeton Univ 4,556 A4
Houston, TX Princeton, NJ

368. Columbia Univ 6,082 58 49, Univ Chicago 4,535 44
New York, NY Chicago, IL

37. CIESIN N) 5,880 .56 50. Virginia Polytechnic Institute 4,463 43
Ann Arbor, MI , VA




Educational and Nonprofit Institutions

One And Nonprofit institutions Listed A ding To Total Awards R
(FYi994)
Institution and Principle Awards Institution and Principle Awarde
Place of Contract Parformance {Thousands) (Percent) Place of Contract Performance (Thousands) (Percent)
51. Texas A& M Univ 4,455 43 64. Utah State Univ 3385 32
College Station, TX Logan, UT
§2 Univ Florida 4,400 A2 65. Washington Univ ST. Louia 3381 32
Gainesville, FL St. Louts, MO
63. Univ Virginia 4,245 41 68, Oregon State Univ 3,340 a2
Chartottesville, VA Corvaits, OR
84. Oregon State Migher Educ 4173 A0 67, Univ New Mexico 3,283 a2
. OR Albuquerque, NM
55. Univ Southern California 4011 P : ] 68, Univ Hiinois Urbana 3,070 29
Los Angeles, CA Urbana, IL
56 Univ Corp Atmosphaeric Research 3,971 a8 68, Purdue Univ 2,033 29
, CO Waest Lafayette, IN
57. SET! institute asz .38 70. George Washington Univ 2,024 29
Moffett Fieki, CA Washington, DC
58, Forida A& M Univ 3,904 a7 71, Aubum Univ Aubum 3,007 29
Tallahasses, FL Aubum, AL
50, Hampton Univ 3,780 38 72. Univ Houston Clear Lake 2,908 29
Hampton, VA , TX
60, Univ Calif Santa Barbara kheed 26 73, North Carolina State Univ 2,900 28
Santa Barbara, CA Raleigh, NC
1. Univ Miami 3620 35 74. Fice Univ 2874 .28
Miami, FL Houston, TX
62 City of Hampton 3598 35 75. Howard Univ 2,780 27
VA Washington, OC
63. North Carciina A&T State Univ 3463 33 76. Cloveland State Univ 2775 27
Cleveland, OH
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Educational and Nonprofit Institutions

One Hundred Educstional And Nonprofit iInstitutions Listed A g To Yotal
{FY1904)

Institution and Principie Awarde Institution and Principie Awerds
Place of Contract Pedormance (Thousands) {Percent) Place of Contract Pecformance (Thousands) (Percent)

77.  Univ Pittsburgh 2,580 25 90, College Wiliam & Mary 2,262 F-3
Pittsburgh, PA Wiliiamsburg, VA

78. Morehouse College 2,563 25 91, Amarican Inatitute Bio Science 2244 2
Atlanta, GA Adington, VA

79, Univ Cincinnati 2,550 24 92, West Virginia Univ 2224 21
Cincinnati, OH Mor , WV

B0. Vanderbiit Univ 2,529 24 83, Univ Calif Irvine 2214 21
Nashville, TN Irvine, CA

81, Coiorado State Univ 2,501 24 B4. Arizona State Univ 2,188 2
Fort COllins, CO Tempe, AZ

82. South Dakota School of Mines 2,495 24 95. Univ Calif Davis 2,147 21
Ragpid City, SO Davig, CA

83. Rasearch Triangle Institute 2,485 24 96. Louisiana State Univ Baton Rouge 2,081 20
Research Triangie Park, NC Baton Rouge, LA

84, Univ South Florida 2,432 2 97. Tuskegae Univ 2,062 20
Tampa, FL Tuskegee, AL

B5, Univ Minnesota Minnpl ST. Paul 2423 23 98. Northwestern Univ Evanston 2,023 .19
Minneapolis, MN Evanston, IL

86. Univ Toledo 2,392 23 99, Clark Atlanta Univ 2,002 Al
Toledo, OH Atlanta, GA

87. Rensselasr Poly Institute New York 2,374 23 100. State Univ New York Stony Brook 1,040 19
Troy, NY Storny Brook, NY

88, Brown Univ 2,323 22 Other= 157,407 15.11
Providence, RI * Excludes JPL

88. TSTC Inc 2,303 22 = includes other Awards over $25,000 and smalier procurements
Oriando, FL of $25,000 or lass.
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NASA's Budget Authority in 1994 Dollars
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Financial Summary

(In Milions Of Dollars)

As Of Septembar 30, 1984

Fiscal Total Total Direct Research &  Space Flight, Control &  Construction  Research & Program  Trust Office Of
Year  Appropriati Obligt Total Dk pment  Data Ci i Of Faciiities Management Funds  Inspector General
1950 330.90 2070 145.50 34,00 - 2450 .70 - -
1060 $23.90 488.90 401,00 255,70 64.20 B.00 - -
1961 066.70 20820 740 487,70 - 0820 159.10 -
1962 1,825.30 109170 1,257.00 $35.60 - 11430 20710 - -
1063 3487410 3448400 2,552.40 2,308.40 - 2530 1870 - -
1964 §,100.00 4,084.80 4171.00 331740 - 43170 41590 - -
19056 5,250.00 5,500.70 5,002.90 3,984.50 - 530.90 §77.50 - -
wes 5,175.00 535050 5,833.00 474110 - 572.50 618.40 - -
1567 498000 s011.70 5425.70 4,487.20 - 288.00 64090 - -
wee 458890 4,520.40 4T8.70 3,048.10 - 126.10 65150 - -
"weo 3,905.30 4,045.20 425170 3,530.20 - 6530 658.20 - -
1w 3,740.20 3,858.80 3,753.10 299180 - 5420 70720 - -
wn 331280 3,324.00 3,381.0 2,630.40 - Q70 707.80 ~- -
w2 3310.10 3,220.00 342200 26230 - 50.20 74040 - -
W 3,407.80 3,154.00 3215 2,541.40 - A4L70 7210 - -
w74 3,00.70 312240 3,256.20 2,421.60 - 75.10 758.50 - -
wrs 3220 3.265.00 3,268.50 242040 - 85.20 760.80 - -
1w 3.551.80 3.504.80 3,860.00 2,748.80 120.90 799.30 - -
e w220 (LY 4 95140 730,70 25.00 194,80 - -
wr 3819.10 3,858.10 3,845.20 2,980.70 - 105.00 858,60 - -
wre 4,063.70 4,000.30 3,983.10 2,988.70 - 12420 820.20 - ~
w0 4,558.80 455750 4,196.50 3,138.80 - 132,70 925,00 - -
1960 524340 508810 4,851.00 3,701.40 - 140.30 1.000.90 - -
w81 BS22.70 5.806.20 B 42120 422300 - 146,80 1,051.40 - -
1982 8.02000 $.048.70 8,035.40 4,796.40 - 108.00 1,130.00 - -
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Financial Summary

(In Milions Of Dollars) As Of September 30, 1994
Outlays

Flecal Total Total Direct Totw ResearchA  Space Fight, Control & Construction  Research & Progam  Trust of GSA Bulding
Yoar Appropriations  Obiigations D Data C Of Faciities Management Funds  Inspector Genersl  Delegation
1983 €817.70 6,720.90 6,663.90 531620 - 108,10 123960 - - -
1934 724260 713620 7,047.60 2,791.90 291460 106.80 123240 - - -
1985 755220 7,838.40 7317.0 211820 3,707.00 170.00 132250 - - -
1988 776420 748300 740350 261480 3,267.40 18330 133240 - - -
1987 10,621.00 8603.70 7.591.40 243620 3597.30 149.00 140890 - - -
1968 9,00150 991470 9,091.60 291580 436220 165.90 1847.70 - - -

1989 10,897.50 1131580 1105150 392240 5,000.20 190.10 1,90830 050 - -
1990 12295.70 1308893 12428.82 508430 511652 21842 199100 1.00 750 -
1991 1401482 1397354 1387764 5,765.48 550028 32631 2,185.08 102 949 -
1982 1431605 1415975 1396142 6570.85 511751 80 1,788.05 154 124 -

1983 143239 1411847 1430823 7,086.12 5,025.16 550.77 1,621.64 112 1463 0.7
1994 14,550.45 13,940.17 1369580 6,758,00 480924 37116 1,650.15 120 1502 {RH

NOTE: "TOTAL APPROPRIATIONS" showa actual amounts

appropriaved
It does not include the Trust Funds and the GSA Building Delegation.

including the Office of Inspecior General, all transfers, and ai rescissions.
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Research and Development Funding By Program

[T T

[ | G Rebdu s

{ln Milions of Dollars) As of September 30, 1994
FY1904 FY1993 FY 1992 FY 1991 FY 1990 FY 1980 -FY 1960 FYun FY 1978 FY 1977
A Prict |
Space Station 1,86427 2,0717.08 1,976.71 1,875.30 1,723.70 2037.9 - - -
Space Flight
Space Shutie - - - - - 7659.0 1,637.80 1,348.60 4,500.720
Space Transp Cap Dev 584.70 496.08 559.49 504.62 546.02 6,788.90 2070 263.80 394620
STS Oper Capabiity Dev {~) {-) {-) (=) (-) (816.70) (69.90) 165.40) {8540
Spacelab (132.60) [113.89) (99.20) (129.30) (11858 (470.00) (] (3] (~)
Upper Stage (-~ (-) (50.70 (8240 (.7 (832.90) ] [} ()
Payload Oper & Support Eqt (116.73) (124.92) [110.86) (83.42) (58.54) (329.50) &) 3 (=)
Eng & Tech Base (ETB)DTMS (180 53) {214.15) [210.80) {208.50) (181,60} (1341.30) (177.204 (7190)  (1,050.70)
Advanced (27.30 32.09) (34.55) (35.20) {29.70) (237.20) (7.00) {10.009 (188.80)
Advanced Launch Systems (19.94) 9.60) (27.98) (~) (=} (144.70) (=) (=) (-}
Advanced Transportation Tech. {-) (-) (-) (23.90) (-) (-) () {-) {-)
Tetherad Satedte Program (7.40) {3.40) (16.40) @1.90) @130 (83.20) (-} (-} (~)
Manewvering Veh (OMV)  (100.00) (-} (=) (-) (50.60) { 206.80) (-) (~) (=)
STS Operations (~) () (-) (-) (=) (2,368.60) (-) (-) (-)
Shylab i (=) (-) (-) (-) () () (~) (-) [R427.10)
Apollo Soyuz Test Project (-) (- (-) ) (-) (-) (-) (~) (214.20)
Launch Vehicies - - -~ - - 2550 .80 13650 227460
Completed - - - - - - - - 22,020.10
Apolio (-) (-} {-) (-) (-) (-) (- (~) [20,44350)
Gemini (-} (-} (-) (=) (-} (-) () (-) {1.280.70)
Others {-) =) (~} {(-) {-) {-] (-~ = 295 80
Total OSF 584.70 496.98 559.49 594,62 546,02 14,583.50 201090  1,740.10 32,840.60
Commercial Programs
Technology Utilization - 2891 3208 2405 2340 11720 9.10 9.10 5%
Commescial Use of Space - 13204 11363 62.79 2 96.70 - - -
Total OCP - 161.75 146.71 86.84 5581 25300 9.0 8.10 75.30




Research and Development Funding By Program

As of Seplember 30, 1999]
FY1994 FY1993 FY 1992 FY 1991 FY 1980 FY 1989-1980 FY 1979 FY 1978 FY 1977
& Priar
Asronautics and Space Technology
Current Programs
Space Research & T - 26698 209.90 27790 anTr 152240 98.30 88.70 432.30
Aeronautical Research & Tech 8272 700.81 54270 500.10 43136 3300 264.10 228.00 1,021.40
Transatmaspheric Res & Tech 19.68 - 408 <y 5829 164.80 - - -
Energy Tech. Applications - - - - - 490 500 7.50 20.80
Prior Programs
Apolio Applcations Expr - - - - - - - - 1.00
Chernical & Solar Power - - - - - - - - 62.30
Research - - - - - - - - 193.60
Space Vehicle Systems - - - - - - - - 332.20
Electronic - - - - - - - 27200
Human Factor Systems - - - - - - - - 151.30
Space Power & Elec Prop Sys - - - - - - - - 385 40
Nuclear R - - - - - - - - 512.80
Chemical Propulsion - - - - - - - - 365.40
Aeronautical Vehicies - - - - - - - - 45120
Nuclear Power & Propulsin - - - - - - - - 44.10
Total OAST 843.40 967.79 84768 869.38 168542 482.0 6740 32420 4,261.80
Space Tracking & Data Systems
Tracking and Data Acquistion 1827 29 2n 1975 19.08 1998.90 299.50 2780 3,852.80
Satety, Reliabiity, Maintainability
At
& Practices k<, ] M 3318 k-1 2% 78.70 9.00 9.00 2420
University Space Sclence &
Toch Academic Program
Academic 5145 09.15 4424 a 200 - - - -
Minonity University Res. Prog .72 238 273 1696 1403 - - - -
Total U.S.SATA P. 84.17 9151 65.97 54.41 37.03 - - - -
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Research and Development Funding By Program

Note: Uncbigated Batances Lapsed at the and of the second year of accourtabiity.

(in Misons of Dollars)
FY1994 FY1803 FY 1992 FY 1991 FY 1990 FY 1989-1960 FY 1979 FY 1978 FY 1977
& Prior |
Space Sclence and Appications
Current Programs
Physics & Astronomy 1,036.41 1,026.34 1,010.99 954.04 8T 5060.30 281,80 223.10 2,196.30
_ 837.83 524.74 527.35 469.91 38085 2721.00 181.80 146.70 355020
Life Sciences 459.83 145,00 155.75 135.60 104.70 586.00 40.10 330 145.70
licati 1,007.10 881.15 888.27 83507 632,05 3807 40 27190 232.10 2,002.60
Priot Programs.
Manned Space Science -~ - - - - - - - 46.40
Launch Vehicle Developmant - - - - - - - - 81440
- - - - - - - - 267.80
Space Flight Operations - - - - - - - 4.00 58.30
=1 (=) {=) {=) (=) (=) (=) 4.00) (58.30) |
Total OSSA 314107 2591.36 2501.% 20552 196471 12,448.50 .70 63920 8.961.20
Advanced Concapts & Tachnology 429.01
Explontion - 346 34 350 - - - - -
University Aftairs - - - - - - - - 22920
Operating Account 533.75 47478 580.75 8.1t 893.56 453.80 5.20 470 .o
Total Program 7.533.50 7,004.30 6,827.61 602352 522189 36.464.90 347720 3,011.60 50,325.30 i
Approp Trans & Adjustment 420 5.00 0.00 0.00 -1.00 24.10 0.00 1.40 301.00
Appropriation 7,529.30 7,089.30 8,82781 6,02352 522069 35,734.00 347720 3,013.00 50,626.30
Lapse Unoblig Bal Incl - (1.12) .18 032 (168 a4 L] 03 &}
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Research and Development Funding By Location

Noke: Uncbiigated Baiances Lapeed at the end of the sacond year of accountablity

K5 of September 30, 1054]
FY1994 FY1993 FY 1992 FY 1991 FY 1990 FY 1885- 1980 FY 1979 FY 1978 FY1977
4 Prior, |

7007 8271.39 76742 645.17 A7 2,101.90 11530 95,00 2,263.90

Ames Resaarch Center 468.96 458.62 431.64 38772 31420 214170 14040 115.50 1,183.10

Dryden Flight Research Faciity - - - - - 4690 1310 1880 242,00

- - - - - - - - 8250

Goddard Space Flight Centar 131008 120644 11722 104781 930.64 5,753.50 51550 483.00 6,400.10

Jat Propulsion 76092 67259 419 73497 57529 3,80000 226,80 201.40 301790

Johnson Space Center 0184 1,406.57 143347 1,173.60 104933 79710 1,161.80 970.80 15,423.20

Kennedy Space Center 22513 28183 27287 200.90 150.68 205560 2490 170.00 2503.20

Langley Research Center 44532 38824 34997 308.15 208 1,733.20 13820 157.10 2,32290

Lowis Ressarch Canler 547.90 78158 881,08 55020 50026 28070 14850 132,00 2,864.60

Marshall Space Fiight Canter 880.08 984,68 7 96832 950.% 8,807.70 7820 630.90 13,283.10

NASA Pasadena Office - - - - - - - - 440

Pacific Launch Operations - - - - - - - - 0.30

Space Nuciesr Systems Office - - - - - - - - 436.50
Space Station Project Office 101204 - - - - - - - -
Station 17 - - - - - <508.80 -34.80 - -

Stannis Space Cnater 2R 226 20 18.18 14.80 124.10 920 10.00 21.50

Wallops Fiight Faciily - - - - - 2800 1710 15.90 156.30

Waestem Support Office - - - - - - - - 11970
339.44 169.66 - - - - -

Total Program 7,533.50 7.054.20 8827681 802352 5278 36,084.90 347720 301160 §0,325.30

Approp Trans & Adjustment 420 5.00 0.00 0.00 -1.00 224.10 0.00 1.40 301.00

Appropriation 7528.%0 7.083.30 6,827.61 602352 522008 386%.00 34172 3,012.00 50,626.30

Lapes Unobilg Bal incl - {12 (.18 (1.2 (188 0.0} 03 ({8} 03
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Space Flight, Control And Data Communications Funding By Program

Note: Unobligated Balances Lapsed at the end of the second year of accountability.

(In Mitlions of Dollars) As of September 30, 1994
L FY 1904 FY 1993  FY 1902 FY 1991 FY 1980 FY 1989 -1964
Space Fight
Shuttle Prod & Oper Cap 1,012.78 1,04548 120575  1,285.07 1,180.84 10,005.23
Space Transportation Ops 2,550.08 260494 292038 297673  2,628.41 10,540.32
Total OSF 3,562.63 385042 4,223.61 4,271.80 3,818.25 20,545.65
SPACE SCIENCE & APPLICATIONS
Expendable Launch Vehicles 303.24 - 179.85 - - -
Space Tracking & Data Systems 734.05 62070  860.73 o73.91 B97.97 4871.75
Operating Account 234.98 207.83 258.78 10.13 9.39 79.79
Totat Program 4,836.10 5,058.80 5352.10 5,255.84 4,725.61 25,297.19
Approp Trans & Adjustment 18,40 2720 19503 1,063.29 -170.71 -286.53
Appropriation 4,85350 508600  5,157.07 631913  4,554.90 25,010.68
Lapse Linoblig Bal Inc) - - 0.43) (0.41) (0.82) [eX-)
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Space Flight, Control And Data Communications Funding By Location

(In Millions of Dollars) As of September 30, 1994

FY 1994 FY 1993 FY 1992 FY 1991 FY 1980 FY 1969 - 1984
Headquarters 70.85 105.52 117.50 22077 16073 1,552.27
Ames Research Center 27.80 24.7¢ 22.88 21.78 18.70 92.30
Goddard Space Flight Centar 497.55 545.93 623.08 672.11 63573 2,626.22
Jet Propulsion Laboratory 195.70 184.03 176.35 151.75 154.72 711.67
Johnson Space Center 1,091.78 1,176.79 122078 118835 1,13053 8,19212
Kennedy Space Center 1,008.57 1,070.21 1,101.91 941.368 857.80 3,704.61
Langley Research Center 0.83 - 0.63 2.05 205 15.85
Lewis Research Center 147.80 45.23 58.39 121.87 54.63 29.20
Marshall Space Flight Canter  1,546.28 1.666.81 1,8637.63 190433  1,683.63 9,249.16
Station 17 - - - - - -1,018.30
Stennis Space Center 51.79 3434 48.11 31.47 21.09 85.45
Undistributed 196.35 205.08 - = - 56.69
Total Program 4,835.10 5,058.80 5,352.10 5,255.84 4,725.61 25,207.19
| Acorop. Trans § Adiystment 18,40 2720 19503 1,063.29 17071 -266.53
Appropriatioin 4,853.50 5,008.00 5,157.07 6319.13 4,554.90 25,010.66
Lapse Unoblig Bal Incl = - (0.43) 0.41) ©82) ©.8

Note: Unobiigated Balances Lapsed at the end of the second year of accountabiiity,
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Research and Program Management Funding

{2) ERC was closed on June 30, 1870

(3) Includes $10 millon for basic institutional and other raquirements for agencies resident at MTF/Sided

A8 Of September 20, 154 |
e  Fym FYR  FYg FY® FY80.80 FYre-70 FY8FY 59

Theacquarters () 1%2 1892 ms 20 290 13764 227 05
Ares Research Caner (2 1650 1633 1500 ms 1879 1617 3 2060
Dryden Fight Research Certer - - - - - ar2 1442 854
Electronics Ressarch Centor - - - - - - 194 543
Goddard Space Fight 287 288 208 044 265 19354 10760 518
Johrson Space Conter 203 232 2475 3480 52 22056 10837 6145
Konnody Space Centar 1683 1610 155 205 9 16739 11444 4564
Langley Research Cnter 1840 1794 1728 248 1987 14463 5 5660
Lows Research Center 1918 178 1724 204 2083 12500 304 5680
Marshal Space Fight Conter 450 270 218 9 788 19729 1183 10881
Stonnis Space Canter 104 147 145 283 %4 1045 4z -
Paciic Launch Operations - - - - - - - ad
Space Nuciear Systams Offica - - - - - - 80 124
Station 17 - - - - 24 N -
Wallops Fight Facity - - - - - 378 1210 818
Wastern Support Office - - - - - - - 25
SPACE STATION 182 - - - - - - -
TOTAL PROGRAM 1055 18150 15780 2018 20234 135173 80754 43484

Unobig Bal - - 18 08 - 28 107 17
Approp Trans & Adust - - 8647 02 2 55 21 %42
Supplemental 50 20 - - - - - -
Reseission 180
"Avpropriation Tem5 650 2223 22119 15822 XY %0630 )
{1) Includes NASA Pasadena Office
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Personnel Summary

Onboard At End Of Fiscal Year*
FYse  FYOQ

Headquarters 2 567 38 1477 2,001 2,158 2,138 239 23n 2,30 2283 2187 1,895 1,755
Ames Ressarch Certer | 1,464 1421 1471 1,668 2,118 2204 2270 230 2,264 AL 217 2,033 1,968 1,844
Dryden Fiight Resoarch Faciley(") 340 447 838 818 819 689 (.3 842 -] @01 583 57 539
Eloctronics Resoarch Conter - - - - 20 ;M 250 555 ™ 950 951 802 ~ -
Goddard Space Flight Center 396 1,256 1569 2,756 3487 3,675 ara 3,658 3997 4,073 4,295 4,487 4,450 4,178
Johnson Space Center - In GSFC TH4 1,768 3,345 4217 4413 4,880 5,004 4,056 4,751 4,530 4,208 3,835
Kennedy Space Conter - - - 399 1,181 1,628 2464 2,668 2,087 3,044 3,058 2,895 2,704 2,568

Resoarch Center 3,624 3,203 338 3,004 4220 4,330 4,371 4485 4,405 4219 4,087 3,970 3,830 3,502
Lewis Ressarch Center 2,809 2,722 2773 3,000 4,697 4,859 4,897 5,047 4956 4583 4,399 4,240 4,083 3,868
Marshall Space Flight Canter 370 5,548 8843 14532 7619 7.9 7,740 7.802 8,035 B,639 8,325 6,060 5,655
NASA Pasadens - - - - - - 19 as Ll ™ L 72 44 “0
Pacific Launch Operations Office - - - - 17 2 4] - - - - - - -
Space Nuciear Systems Office - - 4 % ] 12 118 1S 113 108 104 109 e 45
Stennis Space Center - - - - - - - - - - - - - -
Wallops Fight Faciity (9 171 22 302 1 493 530 554 563 578 585 f 554 522 497 485
Waatom Suoport Office - a7, 0 136 308 3 arz 204 19 _ — — - -
Total 9,235 10232 1747t 23,688 20,804 32499 34,049 25,708 36,800 34,841 32,920 32,548 30,508 28,382

EY7) FY74 7S
Haadquarters 1,747 1,734 1873 1,708 1,819 1,608 1 1,658 1,638 1,43
Ames Research Carter 1,740 1776 1,754 1,724 1,845 1,691 1,713 173 1,682 2,041
Dryden Flight Research F acility 509 531 544 568 548 514 9 M 434 NOTES:
ronica Aesearch Center -~ - - - - - - - - -
Goddard Spaca Flight Cender 3,852 3,506 3,871 3,008 3,668 3,641 3,562 3,528 343 36 * Includes Other Than Permanent
Johnson Space Center 3,806 3,877 3,790 3,840 3817 3563 386 3498 2268
Kennedy Space Center 2,518 2,408 2377 2,404 2270 2234 2204 220 224 2,104 {1) Included in ARC ARer FY 1981
Langley Research Center 3,389 3,504 3472 3407 3207 3,167 3,126 3,004 3028 2,801 (& Included in GSFC After FY 1981
Lewis Reaearch Center 3,368 3172 3,181 3,188 3,081 2,964 2,907 2901 2,782 2,485
Marshall Space Flight Center 5,207 4574 4,337 4336 4014 3me 3877 3,848 470 3,332 {a) Figures for North Easten Office
NASA Pasadena Office a0 » - - - - - - - ) Prior Years Figures included in WSO
Pacific Launch Operations Office  — - - - - - - - - - () Effective in 1966, PLOO Activity Was
Space Nuclear Systems Office - - - - - - - - - - Maerged Under KSC
Stennia Space Center - - ™ 3 Lol 108 108 m "3 103 (d) Effective in 1968, WSO Was
Wahops Flight Facility 434 447 41 37 az8 az 400 408 400 - Dissstablished and Elemants Merged
1+ = = = - S = o= = = = With NaPO

Total 2,777 26,007 256838 25428 24,188 7™ 23,380 23470 22.13% 21,620




Personnel Summary

Year-End Strength

FY83 Fysd Fyes FYB8 Frar Fyss FY89 FY90 Fro1 Fraz FYS3  FY94
Headquarters 1492 1308 1,383 1,362 1532 1,653 1,727 1,966 2,092 2,143 2074 1,843
Ames Research Center 2033 2043 2052 2072 2,079 2,101 2,151 2,205 2,263 2243 2173 1,696
Oryden Flight Research Facility 434
Goddard Space Flight Canter 3688 3541 369 679 3,648 3.626 3,735 2873 3,999 3964 2910 3824
Johnson Space Center 323 3227 330 3200 3,349 3,399 as7a 3615 3677 3,631 3,609 3205
Kennedy Space Center 2084 2087 2081 2,051 2,188 2,238 2423 2466 2,571 2,548 2,497 2352
Langlay Research Center 2,004 2,824 2827 2814 2,851 2840 2,064 2,961 2,969 2953 2858 2789
Lewis Resoarch Center 2632 2824 28 2508 2663 2,649 2,749 2728 2,835 2799 273 2457
Marshall Space Flight Center 3351 3 3,204 3,260 3,384 3,340 3,608 3619 3788 3715 3627 33N
Space Station Program Offica 301
Stennis Space Center 105 108 122 123 137 147 183 192 222 2168 200 205
NASA Psrmanent 21,808 21,050 2,43 21,228 21,831 21,991 23,019 23,825 24,416 24,210 23,680 22,417
Other Than Permanent 1,020 820 TR 815 832 874 841 1,325 1211 1,382 680
NASA Total 22534 21,870 zne 21,980 22,648 22823 2,080 24,568 25741 25,421 25062 23,097
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NASA Civil Service Workforce Employment Trend

End FY 58 - FY 84 (All Employess)
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Occupational Summary

Permanent Personnel - $/30/94

Tech Supt
/ 10.2%
Clerical
Scl & Eng + 106%
Y i

Prof'l Admin
19.9%

Total
Occupation NASA 4G ARC DFRC GSFC  JSC  KSC LaRC LeRC MSFC___SSC SSPO  NASA-G
S&E 12,728 478 964 175 2,198 2,134 1,443 1,371 1,801 2234 117 216 °
ProflAdmin 4480 840 304 76 B804 &75 413 300 296 56 53 56 169
Clerical 2370 338 157 27 389 344 256 296 183 353 33 29 17
Tech. Support 2,294 6 9 106 363 148 235 863 314 158 2 ° o
Wage System 564 1. 113 80 70 3 5 0 262 0 4 0 0
Total 22417 1,688 1096 434 3824 23205 2352 2,789 2457 3311 209 301 185
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Women as Percent of Permanent Employees

By Installation M FY 83
7 mFY o

45 a8

40

35 99 - 8.1

33.0
03 200 s 302 314 323
30 J— 299 —T , 302
26.9 258
% 25 4 =2 23— 248 Yy

20

18 4 1

10 4 a

5 - —
]
Total Total

Women NASA HQ ARC DFRC GSFC Jsc KsC LaRC LeRC MSFC $8C
FY 94 6,928 775 457 mm 1,165 1,086 739 als 8§56 1,098 72
FYsa 7175 834 541 - 1,1 1,216 54 708 612 1,173 ]
FY 83 4,874 612 412 - a75 724 495 §70 433 722 31
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Minorities as Percent of Permanent Employees

By Installation OFYe3
W FY 94
30
25
20 193
181 18.3 182
6.8
182
% 15 | 149 148 154 [ ]
37
1 . 128
10
5
oy |
Total
Minorities NASA HQ ARC DFRC GSFC JSC KSC LaRC LeRC MSFC SSC
FY 94 4,019 438 413 98 738 619 382 429 448 426 28
FY 93 4,052 498 481 - 709 659 3n 423 459 425 25
FY 83 2614 334 327 - 476 425 192 331 236 218 8
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