=

L
N
[ b
@
L

L AN EDUCATIONAL PUBLICATION OF THE
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

v NF-46/5-74







; o R 8 ke B 4 .

Apollo 14: Y - Science
“ at hay
Fra Mauro




ON THE MOON WITH APOLLO 15

A Guidebook to Hadley Rille and the Apennine Mountains

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
June 1971



Apolo1s At Hadley
Base




ON THE MOON WITH APOLLO 16

A Guidebook to the Descartes Region

% N
'APOLLO 16

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
April 1972

EP-95




Apolio 16 e iae L c

WL e

™ T5Eh

¥

o T - M
J!’« i




ON THE MOON WITH APOLLO 17

A Guidebook to Taurus-Littrow

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
December 1972

EP-101




g MAN AROUND THE MOON




Report No. M=932-70

MISSION OPERATION REPORT

APOLLO SUPPLEMENT

APRIL 1970

OFFICE OF MANNED SPACE FLIGHT
Prepared by: Apollo Program Office - MAO

IREVISION 3'

140 pages




- USA-USSR

PRESS KIT

120 pages




TS

anc
onomy




~ NASARLEIS

AN EDUCATIONAL PUBLICATION OF THE
NATIONAL AERDNAUTICS AMND SPACE ADMINISTRATION

NF-53/1-75

APPLICATIONS TECHNOLOGY SATELLITE -6
[ATS-6)

o ——
——

CAROLINA
-

J SOUTH
CAROLINA

12 pages



COMET KOPFF—A MARINER MARK Il MISSION




NASA SP-5967 (02)

TECHNOLOGY UTILIZATION

COMPUTER PROGRAMS: SPECIAL APPLICATIONS

A COMPILATION




NNASA

National Aerocnautics and
Space Administration

Information Summaries

PMS-016(JSC)
MAY 1987

Computers

The 4-foot high, c-shaped Cray 2 supercomputer at NASA Ames Research Center does a quarter billion computations per
second and has an enormous 256 million word internal memory — 16 times larger than those of previous supercomputers.
The Cray 2 is part of the Numerical Aerodynamic Simulator (NAS). the most powerful supercomputer system in the world.
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Planet Earth
Through the
Eyes of
Landsat 4

For more than 10 years, NASA

Landsat satellites have been
recording pictures of the Earth’s
surface. Landsat 1, the first satel-
lite in this series, was launched in
1972 and it literally changed the
way we looked at our planet.
Instead of returning exposed film
it transmitted an astounding
stream of numbers. Through its
complex optical system, the
Earth’s surface was broken into
narrow slices or scan lines. While
moving roughly north to south
over the sunlit side of Earth a
mirror directed Earth’s reflected
light from the east/west sending
scan lines into detectors. Before
reaching the dectectors, the light
was broken down into spectral

bands and four were
measured for bright-
ness. Furthermore each
scan line was subdivided Y
into individual segments
79 by 79
meters in
size so that
thereflected
light levels
of acre-sized
plots of land
could be
recorded.
Back on Earth,
the streams of num-
bers received from
Landsat 1 were assembled by a
computer into black and white or
colored images 185 by 185 kilo-
meters in size. To make just one
colored view, more than six mil-
lion pieces of Landsat 1 data had

to be assembled. Once assembled,

the data could be manipulated.
Unusual or unique combinations
of reflected light levels could be
intensified by computers to reveal

features and trends on the Earth’s
surface not readily apparent to
the human eye alone. When com-
bined with observations made on
the ground itself, Landsat 1 data
could be processed into land-use
classification maps. For example,
a particular hardwood forest, fol-
lowing its identification, could be
located on the Landsat scene.
The light intensity levels of the
various spectral bands measured
of that forest by Landsat 1 could
be as unique as a human finger-
print. Other areas, of the same
scene, that exhibit the same
reflected characteristics, could be
interpreted as consisting of the
same surface material—in this
case, another hardwood forest. It
was not necessary for the
researcher to hunt for the right
reflectance combinations. That
job was done by a computer in
just seconds.

The pictures of the Earth’s sur-
face from Landsat 1 and later
from Landsats 2 and 3, launched
in 1975 and 1978, gave scientists
in many disciplines new oppor-
tunities to understand the com-
plex systems of Earth. Where
normally 100 aerial photographs
and many months or years would
be necessary to assemble and
analyze a scene 185 by 185
kilometers in size, Landsat could
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NASA Hubble Space
Telescope Model

NASA's Hubble Space Telescope opens new vistas to the
Universe. Orbiting high above the filtering effects of Earth's
atmosphere, the 240-centimeter-diameter (94-inch) mirmor
permits astronomers to see objects many times fainter and
farther away than is possible with telescopes on the ground.
The Hubble Space Telescope is designed to operate many
years in space with only periodic servicing by Space Shuttle
crews.

Instructions:

The plans below will permit you to construct a detailed model of NASA's Hubble Space Telescope at an
approximate scale of 1:70. The following is a list of materials and tools needed for the model:

Sharp paper scissors 2X2 inch square piece of aluminum foil

Razor blade 2 7.5-inch pieces of 1/8 inch dowel rods

Sharp punch (such as an ice pick or nail) Colored sharp point marker pens (yellow and red)
Glue stick, white school paste, or contact cement  Blue highlighter pen

Cellophane tape Orange highlighter pen

* Before cutting out the pieces, use marker pens to color structures on the model as indicated.

#1 Assembling the AFT SHROUD 2. Shape the AFT SHROUD cylinder by curling the
paper around the edge of a table or desk. This
1. Carefully cut out the following pieces: AFT will permit the paper to be easily rolled into a
SHROUD cylinder, End Cap, and the INNER cylinder.
RING. Use the razor blade to cut small slits for 3. Curl the paper to form a tube and insert the tabs of
insertion of the assembly tabs of the cylinder. the cylinder into the slits cut in step 1. Hold the

cylinder together with a piece of tape pressed to

the inside.

END CAP 4. Fold the tabs of the inner ring downward. Coat
each tab with glue and lay the ring upside down
on a flat surface. Place the cylinder over the inner
ring so that all tabs are inside. Reach in with a
finger and press each tab to the inside wall of the
cylinder. You will need to support the outer wall of
the cylinder with another finger to achieve a good
bond.

5. Fold the tabs of the end cap downward and coat
each with glue. Place the end cap upside down
on a flat surface and place the other end of the

", cylinder over it. Press the tabs in place. If you'
have trouble reaching the tabs, use the erasure

- endof apencilin place of your finger. =

6. The AFT SHRdUD iS completed. Set it aside.

Developed by the Aerospace Education Services Program
Oklahoma State University
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THE KENNEDY SPACE CENTER STORY

This narrative relates the story of a dream that became reality November 9, 1967, when
the first Apollo/Saturn V lifted slowly off Pad A of Complex 39, and carried into orbit a space
vehicle weighing 129,000 kilograms (285,000 pounds), by far the heaviest mass which had
ever been transported from Earth to space.

A startled world better understood the significance of this demonstrated capability on
December 21, 1968, when the third Apollo/Saturn 'V thundered into the heavens carrying
Astronauts Frank Borman, James Lovell and William Anders on man’s first voyage to the
Moon — an achievement that stirred the hearts of men. Ashe contemplated the magnificent
performance of the Apollo 8 crew, Dr. Debus remarked, “Now we can explore the solar
system and then the Universe.”

The stage was set for the stunning climax of Project Apollo. On July 16, 1969, seven
months after the Apollo 8 triumph and following closely the successes of Apollos 9 and 10,
Astronauts Neil Armstrong, Edwin Aldrin and Michael Collins began mankind’s greatest
adventure. While millions listened in awe, at 4:15 P.M. Eastern Daylight Time, July 20,
Neil Armstrong spoke the fate ful words:

“Houston, Tranquility Base here. The Eagle has landed.”

Earthman had found a new dimension. Apollo had achieved the goal towards which
thousands of dedicated men and women labored for eight years.

Gordon L. Harris

FOOTNOTE:

Some names or titles which appear in this story were changed between their first and subsequent appear-
ances. For example, Rockwell International is the successor to North American Rockwell; the Douglas
Aircraft Company became MecDonnell Douglas. Cape Kennedy, which was so designated by President
Lyndon Johnson after the 1963 assassination, was formerly Cape Canaveral. The State of Florida and the
U.S. Department of Interior by official actions reverted to Cape Canaveral in 1973. That ritle identifies a
geographical entity and is not related to the official designa tions of the NASA Space Center, Or the adjacent
Air Force Station which is located on the Cape. The Manned Spacecraft Center, Houston, Texas was desig-
nated the Lyndon B. Johnson Space Center August 27, 1973 by President Nixon.

viii



CONTENTS

.........................................
..........................
............................
...........................
..............................

..........................

.........................

............................

.............................

............................

............................
..........................
..........................
.................................

...........................

.............................

BRI TR TRS e v  Te T
ERTEAB A ARG . e e e s e

X




NASA SP-328

: if

ife

g

=

: e oRd
5 eart

=

4

mino of

: maon

2

2

. EDITED BY RICHARD BERENDZEN
E A symposium held at Boston University
g on November 20, 1972

[ ]

4

2

2

S

=

L

3

2

=

1973
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Sceentifie and Technical Information Office « Washington, D.C.




For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price $2
Stock Number 033-000-00518-1
Catalog Number NAS 1.21:328

Library of Congress Catalog No. 73-600150

Foreword

In considering the possible existence of extrater-
restrial life, we have become accustomed to think-
ing of it chiefly in the context of our solar system.
Yet in recent years information has accumulated
that suggests, by some estimates of probability,
that forms of life could be broadly distributed
throughout the galaxy. It is within the realms of
possibility, in fact, likely that technically advanced
clvilizations may exist on the planets of distant
sturs. Communications with such far-off islands of
intelligence may someday be begun, with effects on
man's home planet that can now be only imperfectly
imagined.

A symposium to explore implications of this fas-
¢inating subject—the social, philosophic, and hu-
manistic impact—was held in Boston last fall.
lointly sponsored by Boston University and NASA,
the meeting brought out diverse viewpoints from a
punel made up of two astronomers, a biologist, a
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EUROPE’'s CONTRIBUTION TO THE US SPACE TRANSPORTATION SYSTEM
PRESENTED AT HANOVER 1983
BY THE INDUSTRIAL SPACELAB-CONSORTIUM
AND THE CUSTOMER ESA

Europe’s space industry - a partner of NASA

Many specialist form a community

Ten European countries, twelve companies leading on the
aerospace and electronic in their countries have become
a unit in more than ten years, i. e. the industrial SPACELAB
consortium. Their common denominator: SPACELAB, Europe’s
first manned and reusable laboratory. Their common
target: to enable research and technology by means of this multi-
mission platform to have access to manned space flight, to pro- >
vide a working platform in space in order to utilize the conditions
of weightlessness in space for the benefit of work on earth.

SPACELAB is more than a project, it is a trend-setting pro-
gramme which offers all possibilities of paving the way for
Europe's access to future space stations. The partners of the
SPACELAB consortium have decided to jointly follow this

course. As an acknowledged partner of the American space
industry and the US space agency NASA. Transatlantic
partnership has consolidated during the years of SPACELAB's
development. It started in the early seventies on the basis of
NASA’s offer to Europe to jointly develop the new space
transportation system within the framework of the Post-Apollo-
Program. The European space experts who designed and built
the space laboratory with MBB/ERNQ as prime contractor,
became a large family, their close contacts resulted in
friendship with their American colleagues who built at the same
time the space shuttle system. Soon all of them will witness the
accomplishment of their intense efforts — the first joint flight

of shuttle and SPACELAB.

THE SPACELAB CONSORTIUM: AEG-TELEFUNKEN (D), AERITALIA (1), BELL TELEPHONE MANUFACTURING (B), BRITISH
AEROSPACE (GB), CIR (CH), DORNIER (D), FOKKER (NL), KAMPSAX (DK}, MATRA (F), MBB/ERNO (D), SABCA (B), SENER (E).
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FOREWORD

For over a decade, astronomers have been developing a new approach to
observational astronomy and astrophysics because of the exciting new windows
opened to space astronomy with the advent of the first Earth satellite. Since
then, the ultraviolet portion of the spectrum has revealed new data about the
stars and the universe. The proposed Space Telescope will unveil an exciting
portion of the electromagnetic spectrum from the far ultraviolet to the near
infrared and will make high-resolution observations in the visible portion that
cannot be made from ground-based telescopes.

With the Space Telescope we will be on the threshold of new discoveries in
space astronomy. It will allow astronomers to detect stars that are 50 times
fuinter than those observable with the most powerful ground-based instru-
ment —the S-meter (200-inch) Hale Telescope at Palomar. It will expand our
understanding of the content, scale, structure, and evolution of the universe
with a capability not possible with ground-based observatories.

The Space Shuttle, which NASA is developing for the early 1980’s, will have
the capability to launch the Space Telescope into its proper orbit. With the
Space Shuttle to provide in-orbit maintenance, instrument update, and
refurbishment for a period of 10 to 15 years, the Space Telescope will become
u permanent observatory in space.

launch of the Space Telescope will inaugurate a new era for astronomy and
astrophysics. It is anticipated that it will provide an insight into new energy
mechanisms and answers to many questions about the universe. Historically,
astronomy has opened up new vistas that ultimately have very practical
upplications to our everyday terrestrial activities and problems. To predict
what the contributions from the Space Telescope will be and when they will
luppen is folly; that they will occur is certainty.

Noel W. Hinners
Associate Administrator
Jor Space Science
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Encounter With Uranus

The first discovery of Uranus came
more than two centuries ago, when not
even the Earth was fully explored, and
the true scale of the solar system was
not yet imagined.

On the night of March 13, 1781, the
English musician and amateur
astronomer William Herschel was
conducting a survey of the sky with his
six-inch reflecting telescope (he had
determined “never to pass by any, the
smallest, portion of [the heavens]
without due investigation”), when he
stumbled across an object of
“uncommon appearance” between the
constellations Auriga and Gemini.
Supposing it to be a comet, Herschel
reported his find to the international

astronomical community, but within a
few months the object was recognized
as something much rarer and more
important—a “new" world, circling the
Sun at nearly twice the distance of the
farthest known planet, Saturn.

Uranus’ second discovery—a more
revealing one—is happening right now,
in our time. Four planets and nearly two
billion miles away from its starting point
on the beaches of Florida in 1977, the
Voyager 2 spacecratft is approaching a
world so pale and distant that not even
200 years of observation have much
improved our understanding of it.
Voyager's next stop, in January 1986:
Uranus, the seventh planet from
the Sun.

The Story So Far

The two Voyager spacecratt are
halfway through a “grand tour” of the
giant gas planets of the outer solar
system—Jupiter, Saturn, Uranus, and
Neptune. Until the time of the Voyager
launches, only the inner, Earthlike
planets had been photographed and
explored in any detail. Jupiter and
Saturn had been only very briefly
surveyed by two modestly equipped
Pioneer probes, and Uranus and
Neptune were mysterious points of
light in the telescope.

It happened that in 1977, for the first
time since Thomas Jefferson was
president, the large outer planets were
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