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Foreword

NASA’s twelfth annual chronology of events in astronautics and aeronautics
reflects a U.S. space program redefined to be less costly and perhaps less
spectacular in the 1970s than in the previous decade—yet this volume
records a continued and indeed matured response to the challenges of space,
both in scientific exploration and in practical uses.

The year 1972 closed with the triumphant end of the Apollo program.
The mass of data from the manned explorations of the moon and data still
being collected by instruments left on the moon’s surface combined with
events on earth to intensify awareness of our planet, especially the fragility
of its environment and the preciousness of its resources. In addition to
bringing insights into how the earth evolved and into the history and nature
of the moon, the flights—culminating in the new space records and investiga-
tions of Apollo 16 and Apollo 17 during 1972—1let us see our planet “as it
really is,” influencing long-range planning for future activities in space,
as well as in many other areas of life. The assimilation and interpretation
of lunar data will occupy many scientists around the world for at least a
decade to come,

Several major events underscored the shift in emphasis from lunar
exploration toward study of our planet. President Nixon announced that the
United States would proceed to develop the reusable space shuttle, to reduce
the cost and risk of using space. NasA selected a configuration with reusable
boosters and orbiter and let the initial contracts to develop a practical and
economical system for both manned and unmanned missions in the 1980s.
Meanwhile, all Skylab components were delivered and flight crews were
readying for the 1973 missions that would feature prolonged research in
astronomy, earth resources, materials processing, and life processes, all
under the weightless conditions of earth orbit.

A major step forward in space applications, turning space knowledge and
technology into practical benefits, was the launch of Erts I to begin global
observation of the earth’s resources and environmental factors. Data from
Erts 1, from Skylab, and from remote-sensing aircraft were to be available
to users worldwide. Weather and communications satellites—including
Nimbus 5, Noaa 2, Anik 1 for Canada, and two Intelsats—were orbited to
continue almost routine service to man from space. NAsA’s technology
utilization program expanded the nation’s technology base and attacked
problems in health and medical care, air and water pollution, transportation,
urban construction, and fire safety.

Although a stretched-out space program reduced plans for a future Grand
Tour of all the outer planets to a focus on Jupiter and Saturn, and the
NERVA nuclear rocket program was reoriented toward a small, high-energy,
nuclear propulsion system for planetary missions, 1972 produced significant
firsts in space science. Pioneer 10 made the first probe of the Asteroid Belt
and flew on toward its December 1973 rendezvous with Jupiter and eventual
escape from the solar system. Pioneer 11 was to follow in 1973 for a meeting
with Jupiter in 1974. Mariner 9, launched in 1971, completed its mission
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iv FOREWORD

during 1972, photographically mapping the entire globe of Mars and
sending back information that revised our understanding of that planet.
We now know that Mars is geclogically active; free-flowing water may have
existed in its ancient past. Mariner 9 data laid the groundwork for 1975~
1976 Viking missions to softland on Mars and search for evidence of life.
Mariner 10, to be launched in late 1973, would make the first explorations
of Mercury, flying by Venus on its way.

Oao 3 (Copernicus) opened new channels of information into the distant
reaches of the universe. The Orbiting Astronomical Observatory made the
first ultraviolet observations of Uranus, observed a supernova, and, at this
writing, has returned compelling evidence of the existence of black holes
in space. Explorer 47 and 48 joined satellites launched in previous years
to extend our knowledge of physics and astronomy.

International cooperation took unprecedented steps in 1972. A U.S.-
U.S.S.R. agreement on cooperative use of outer space included plans for
an Apollo-Soyuz docking mission in 1975; another provided for coopera-
tion in science and technology. The European Space Research Organization
worked on plans to develop a space laboratory to be flown on Nasa’s
shuitle. NAsA launched four satellites for other nations and four cooperative
spacecraft, and the President announced a U.S. policy of launch assistance
to other countries and international organizations.

NASA’s major efforts in aeronautics were directed chiefly toward quieter
engines; efficient, short-haul air transportation; and reduction of exhaust
emissions. The supercritical wing was flight-tested on the Navy T-2C trainer
and the Air Force TF-8A jet aircraft in joint advanced transport tech-
nology projects to permit savings in structural weight and increases in
cruise speed without increasing power. In the NAsA-USAF program to develop
technology for landing manned space vehicles horizontally, the M2-F3
lifting body completed its 27th and final flight, having reached a speed of
1718 kilometers (1066 miles) per hour and a 21 800 meter (71 500-foot)
altitude. The program was to continue in 1973 with flights of the X-24B
in a new configuration.

Thus, designed for realistic progress at a constant budget level of $3.4
billion, NAsA’s 1972 program in space and in the air was nonetheless marked
by the excitement of new tasks, new achievements, and the continued
increase in man’s knowledge in many fields.

Willis H. Shapley

Associate Deputy Administrator

February 11, 1974
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Preface

Astronautics and Aeronautics for 1972, twelfth in this series of annual
chronologies, gives a brief day-by-day account of key events of the year in
space and in the air. It pinpoints dates, actors, new technology, decisions,
programs, achievements, and early evaluations of results, with notations to
sources. Some of the indirectly related technological and scientific events,
some indications of the impact on society and national and international
concerns, and a sampling of public and official reaction also are noted.
Not intended to develop a full picture, the brief references, when used with
the index and cross-references, can nevertheless outline the progress of a
given subject during the year and point to origins in previous years.

Designed primarily for reference use within the Federal Government, the
volume is also offered to the public. The principal sources are those immedi-
ately available in Nasa, other Federal agencies, Congress, the professional
societies, as well as the journals and the press, with verification from par-
ticipants. Often details that could be lost with time can be captured and
questions clarified while the participants are still at hand.

General editor of this volume was the Deputy Director of the Nasa
Historical Office, Frank W. Anderson, Jr., and the technical editor was
Mrs. Carrie E. Karegeannes. The entire Historical Office participated in
source selection, review, and publication. Archivist Lee D. Saegesser collected
current documentation. The Science and Technology Division of the Library
of Congress, under an Exchange of Funds agreement, drafted monthly
segments in comment edition form; which were circulated for corrections,
additions, and use. At the end of the year, the entire manuscript was
reworked to include comments received and additional information that
was not available when the monthly segments were prepared. At the Library
Mrs. Patricia D. Davis, Mrs. Carmen Brock-Smith until October and Mrs.
Nancy L. Brun from December, and Mrs. Shirley M. Singleton carried
principal responsibility. Arthur G. Renstrom of the Library prepared the
monthly indexes and Informatics TIsco, Inc., prepared the detailed index
for the annual volume. The index, indispensable to the usefulness of a
chronology, also serves as a glossary of abbreviations and acronyms.

Appendix A, “Satellites, Space Probes, and Manned Space Flights, 1972,”
Appendix B, “Chronology of Major Nasa I aunches, 1972,” and Appendix C,
“Chronology of Manned Space Flight, 1972,” were prepared by Leonard C.
Bruno of the Library of Congress. Appendix D, “Abbreviations of Refer-
ences,” was prepared by Mrs. Davis.

Without the assistance of many individuals throughout Nasa and other
Federal agencies, the content of this volume would be less reliable and
complete. Comments, additions, and criticisms are always welcomed by the
nasa Historical Office.

Monte D. Wright
Director, NASA Historical Office

ix



January 1972

January 1: Apollo 15 Astronauts David R. Scott, James B. Irwin, and
Alfred M. Worden participated in pregame pageant at 1972 Orange
Bowl Classic football game in Miami. Pageant, “The First Decade,”
was dedicated to U.S. space program. (NASA Activities, 2/15/72, 35)

January 2: Research in U.S. was shifting from pure to practical, Thomas
O’Toole wrote in Washington Post. “Changes that stress practicality
have already been made to parts of U.S. science, but they’re scarcely
detectable against the $16 billion the federal government spends every
year to support U.S. science and technology. One of the few programs
of any size begun by the Nixon administration is a $49 million project
at the National Science Foundation code-named RANN—for Research
Applied to National Needs. RANN supports a host of small programs
aimed at improving things like subways, cancer treatment, earthquake
forecasts and sewers.”

Changes within NasA required “liitle new money, but they serve to
spotlight the emphasis the Nixon administration places on the practical
goals of science. In the last six months NAsA has taken on study projects
from the Departments of Commerce, Interior, and Transportation—
none of which involves space exploration. The space agency also has a
contract from the National Science Foundation to investigate the use
of solar cells (used on most unmanned spacecraft) to electrify homes
and buildings. It has another contract from the Department of Housing
and Urban Development to look into ways an apartment complex might
recycle its sewage and water the way future astronauts will do inside
their spacecraft.” (W Post, 1/3/72, Al)

January 3-7: nNasA’s Mariner 9 Mars probe (launched May 30, 1971, and
inserted in Mars orbit Nov, 13, 1971) began systematic mapping of Mars.
Full 360° of longitude for band of latitudes would be mapped every
20 days. Mapping had been delayed because major dust storm on planet
had obscured visibility. By Jan. 7, after 55 days in Mars orbit,
Mariner 9 had responded to 20 000 ground commands and had taken
3500 pictures. Dust was clearing and mission plan had been revised
to meet mission objectives to greatest possible extent. (NAsa proj off)

January 3: National Science Teachers Assn. had received more than 15 000
applications for participation in Nasa Skylab Student Project, Nasa
announced. NSTA was managing project to stimulate interest in science
and technology by promoting participation of U.S. students in grades
9-12 in experiments, demonstrations, or activities to be performed by
astronauts during 1973 Skylab missions. NaAsA would select 25 pro-
posals on basis of compatibility with Skylab requirements. Selectees
and their teachers would attend Skylab Educational Conference and
award presentation at Kennedy Space Center at Skylab launch time.
NasA would build required hardware in consultation with students.

Regional and national selectees would be announced in April. (Nasa
Release 72-1)
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¢ NAsA announced issuance of requests for proposals (RFps) for six-month
studies to evaluate new propulsion systems for ensuring quiet and clean
operation of short takeoff and landing (sToL) aircraft. Evaluation
would include system noise and emission levels, thrust performance,
size, and weight. Systems would be investigated for use with propulsive-
lift concepts in which jet engines helped produce lift for takeoff and
landing on short runways. Proposals were due Jan. 31. At least two
companies would be selected. Nasa planned to issue RFPs for quiet,
clean STOL experimental engine in late 1972. (Nasa Release 72-2)

* Aerospace industry outlook for 1972 was described in Aviation Week &
Space Technology editorial: “Much of the political miasma and public
criticism . . . appears to be dissipating. The cruel bite of unemployment
. . . has made it politically less attractive to attack technology. The
legislators who were glad to equate their anti-technology votes with a
blast at skin cancer now find these votes equated with stimulating
unemployment. The industry will continue to be under vigorous public
and legislative scrutiny and deserves it. But it has shown the first signs
of fighting back and beginning to state its own very valid case.
Hopefully, this will continue during the election year in an effort to
force politicians to assess technology more accurately in their appeals
to the electorate.” (Hotz, Av Wk, 1/3/72, 7)

* Science and Technology Div. of New York Public Library was closed
after failing to meet $86 000 budget deficit by $9000. Library officials
had said previously they expected to raise required funds and reopen
by mid-January. (Andelman, NYT, 1/1/72, 18; NYPL PIO)

¢ In interview published in Time macgazine President Nixon discussed
impact of his impending visit to People’s Republic of China: . . .
what really matters here is not the fact that the trip to China is
announced” but results. of trip. “Our people have become accustomed
to the spectaculars. It is exciting. A trip to China is like going to the
moon.” (Time, 1/3/72, 14-5)

January 4: Apollo 16 lunar module (Lm) pilot Charles M. Duke, Jr., was
admitted to Patrick Air Force Base Hospital for treatment of bacterial
pneumonia. Duke’s illness was not expected to have serious impact on
training preparations for Apollo 16 launch, scheduled for March 17.
(msc Release 72-02)

* Dr. Hannes O. Alfven, professor of avplied physics at Univ. of California
at San Dieco and winner of 1970 Nobel Prize in physics, was named to
receive U.S.S.R.’s 1971 Lomonsov Gold Medal for “outstanding achieve-
ments in plasma physics and astrophysics.” Award was highest granted
by Soviet Academy of Sciences. (ur1, LA Times, 1/5/72)

» Completion by US.SR. of world’s first fast-breeder nuclear reactor for
commercial purposes was announced by Izvestia. Reactor, at
Shevchenko on Caspian Sea, would produce 250 000 kw of nuclear
power to convert salt water from Caspian Sea into fresh water. (Shabad,
NYT, 1/15/72, 11)

January 5: President Nixon announced decision U.S. should develop
space shuttle system. In statement released from San Clemente. Calif.,
following 45-min meeting with Dr. James C. Fletcher, Nasa Adminis-
trator, and Dr. Georgze M. Low, Deputy Administrator, President said:
“I have decided today that the United States should proceed at once
with the development of an entirely new type of space transportation
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applications, and in pollution control. We can foresee their use in
guiding airliners across the oceans and in bringing televised education
to wide areas of the world.

“However, all these possibilities, and countless others with direct and
dramatic bearing on human betterment, can never be more than frac-
tionally realized so long as every single trip from earth to orbit remains
a matter of special effort and staggering expense, This is why commit-
ment to the space shuttle program is the right next step for America
to take, in moving out from our present beachhead in the sky to
achieve a real working presence in space—because the space shuttle
will give us routine access to space by sharply reducing costs in dollars
and preparation time.”

It was significant, President said, “that this major new national
enterprise will engage the best efforts of thousands of highly skilled
workers and hundreds of contractor firms over the next several years.
The amazing ‘technology explosion’ that has swept this country in the
years since we ventured into space should remind us that robust activity
in the aerospace industry is healthy for every one—not just in jobs and
income, but in the extension of our capabilities in every direction. The
continued pre-eminence of America and American industry in the aero-
space field will be an important part of the shuttle’s ‘payload.” ”

Shuttle program would “give more people access to the liberating
perspectives of space, even as it extends our ability to cope with
physical challenges of earth and broadens our opportunities for inter-
national cooperation in low-cost, multi-purpose space missions.”

President quoted Oliver Wendell Holmes: “We must sail sometimes
with the wind and sometimes against it, but we must sail, and not
drift, nor lie at anchor.” President concluded, “So with man’s epic
voyage into space—a vovage the United States of America has led and
still shall lead.” (PD, 1/10/72, 27-8; Transcript of Fletcher, Low
press conference, 1/5/72)

¢ Dr. James C. Fletcher, nasa Administrator, released statement from San
Clemente, Calif., following President’s announcement of decision to
proceed with development of space shuttle. Decision was consistent
with nasA FY 1972 budget and was “a most historic step in the nation’s
space program—it will change the nature of what man can do in space.
By the end of this decade the nation will have the means of getting
men and equipment to and from space routinely, on a moment’s notice
if necessary, and at a small fraction of today’s cost. This will be done
within the framework of a useful total space program of science,
exploration, and applications at approximately the present overall level
of the space budget.”

Dr. Fletcher described shuttle as “airplane-like orbiter, about the
size of a DC-9 . . . capable of carrying into orbit and back again to
earth useful payloads up to 15 feet [4.6 meters] in diameter by
60 feet [18 meters] long, and weighing up to 65,000 lbs [29 500 kg].
Fuel for the orbiter’s liquid-hydrogen liquid-oxygen engines will be
carried in an external tank that will be jettisoned in orbit.” Orbiter
would be launched by unmanned booster and would operate in space
for one week, during which crew could launch, service, or recover
unmanned spacecraft; would perform experiments; and, in future,
would resupply and restaff space modules brought to space by shuttle.
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He cited reasons “space shuttle is important and is the right step in
manned space flight and the U.S. space program.” First, “the shuitle
is the only meaningful new manned space program which can be
accomplished on a modest budget. Second, the space shuttle is needed
to make space operations less complex and less costly. Third, the space
shuttle is needed to do useful things. Fourth, the shuttle will encourage
greater international participation in space flight.”

Dr. Fletcher said nNasa and contractors would focus until late
February on technical areas, including comparisons of pressure-fed
liquid- and solid-fuel rocket-motor options for shuttle’s booster stage,
before NasA issued requests for proposals in the spring. “This summer
we will place the space shuttle under contract and development work
will start.”

At press conference in San Clemente following release of shuttle
statements, Dr. Fletcher and Dr. Low discussed President’s decision.
Dr. Fletcher said President was “particularly anxious that I stress the
international aspects of this. This program will be open to all nations
of the world, and it is his hope some day that foreign visitors from all
over the world will be able to participate by moving to and from space
in the space shuttle.”

NASA anticipated that “at its peak. the direct employment on the
space shuttle will be of the order of 50,000 individuals. Of course, a
great many of those will be employed in this area.”

Responding to question, Dr. Fletcher said decision on shuttle launch
site, “which will be the same as the landing site,” depended on
recommendation of launch site selection group. “It is not necessarily
Cape Kennedy or any other site at this time.” (Text: Transcript)

* Ames Research Center. Langley Research Center, and Manned Spacecraft
Center had received over 250 proposals for using space-related tech-
nology to solve problems of air pollution, water pollution, solid waste
management, and clinical medicine, NAsA announced. Proposals were
in response to request for ideas to demonstrate possible applications
of wnasa-developed technology to public problems. They would be
reviewed by experts and one or more projects in each category might
be selected for maximum $75 000 contract. (Nasa Release 72-3)

¢ Results of computer study made by Massachusetts Institute of Technology
for International Club of Rome, organization of distinguished world
social scientists, were described in Washington Post. Study, made with
dynamic worldwide model, traced effects of population, capital invest-
ment, geographical space, natural resources, food production, and
pollution upon each other. Findings had shown “crisis level” 40 or
50 years away with few remaining options. Current age might be
golden age, with higher life quality than in future. Next century might
find four-sided dilemma—suppression of industry by shortage of natural
resources, decline of population because of pollution, limits on popula-
tion by food shortage, or population collapse from war, disease, and
stresses of overcrowding. Birth control might be self-defeating by
bringing improved food supply and living standards, causing resur-
gence of population growth; poor countries might have no “realistic
hope” of reaching living standards of rich countries. Disparity between
developed and underdeveloped nations might be equalized as much by
decline in developed nations as by improvement in underdeveloped
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nations; rich industrial societies might be “self-extinguishing”; and
poor countries might be unwise to persist in industrialization. “They
may be closer to an ultimate equilibrium with the environment than
industrialized nations.” (Sterling, W Post, 1/5/72, A16)

¢ Federal Pay Board rejected contract settlements that would have provided
first-year increase of 12% to more than 100000 aerospace industry
workers in 1973. (Shabecoff, NYT, 1/6/72, 1)

* Erhard Milch, pioneer of German civil aviation who had been in charge
of supply and development for wartime Luftwaffe, died of liver ailment
at age 79. (AP, W Star, 1/30/72, B10)

January 6: Apollo 16 command module (cM) pilot Thomas K. Mattingly
11 described some of Apollo 16 experiments at Manned Spacecraft
Center press conference. ALFMED (Apollo light-flash moving-emulsion
detector) experiment would test hypothesis that light flashes seen by
astronauts on previous Apollo missions were “high energy particles,
nuclei of heavy particles coming from the sun with a great deal of
energy penetrating and causing some response . . . in the eyeball by
perhaps triggering one of the photocells in your eye. It may . . . be
hitting the . . . optic nerve, or it may be going into the head or some
other location and creating a stimulus which appears to be a visual
clue.”

MEED (microbial ecological evaluation device), a package contain-
ing organisms, would be carried to determine effect of ultraviolet (uv)
radiation, solar radiations, and zero g. MEED would be opened during
extravehicular activity (EvA) and exposed to sun; parts of experiment
would be exposed to UV radiation and parts to different bands of solar
spectrum. Organisms would be covered by superimposed filters; colony
of one material could be exposed to different wavelengths by using
different filters. Biostack, West German-made package of organisms in
silicon biological material, would be carried to investigate effects of
high-energy particles on the organisms.

Photographic tasks would include photography of solar corona and
two new areas at galactic poles, Gegenschein experiment, and UV
photography of earth. (Transcript)

® Nasa’s Mariner 9 Mars probe photographed area of Mars 800 km (500
mi) from south pole from 3335-km (2072-mi) altitude. Photos, released
to press Jan. 11, showed pits and hollows—including two large closed
basins 16 km (10 mi) wide—with more detail than seen before.
According to Dr. Carl E. Sagan of Cornell Univ., spots occurred in
sizes from more than 160 km (100 mi) to size of Yankee Stadium in
New York. Many blotches seemed to be associated with craters, indicat-
ing that they might be wind shadows where hill or other feature had
protected downwind area from dust deposition. (Sullivan, NYT,
1/12/72, 1)

* NAsA announced establishment of joint Civil Aeronautical Research and
Development (cArRp) Review Group by National Aeronautics and Space
Council, Dept. of Transportation, and NAsa to help maintain close
relationships among agencies with interests and responsibilities in
aeronautics. (Nmr1 1052.160)

® Sen. Walter ¥. Mondale (D-Minn.) in press release called for “full and
open debate” on space shuttle development issue, “leading to the
rejection of this wasteful program.” It was “typical” that Nixon
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Administration “can squander $6.5 billion to fly four people into orbit
when it refuses to invest less than one-third that amount to provide
desperately needed day care and development programs for millions
of children.” Space shuitle was “many times worse than ss1” in
“magnitude of its cost, in the folly of its concept and in its damage
to the country.” (Text)

® President Nixon’s decision to support development of space shuttle was
expected to stir “some loud opposition in Congress,” New York Times
said, “but probably not enough to sidetrack initial funding. . . .”
Opposition was expected “from those who question the President’s
decision to back an expensive new space effort at a time when so
many down-to-earth social programs have to wait in line for a share
of the Federal dollar.” nAsa officials had expressed “confidence that
they have sufficient Congressional support for an initial shuttle appro-
priation.” (Wilford, NYT, 1/6/72, 14)

* Soviet Space Programs, 1966-70 (Senate Document 92-51) was released
by Senate Committee on Aeronautical and Space Sciences. The 670-
page report—prepared by Library of Congress under direction of
Dr. Charles S. Sheldon II, Chief of Science Policy Research Div.—
noted that Soviet space program remained “a strong and growing
enterprise” unhindered by budgetary strain and undimmed by deaths
of three Soyuz cosmonauts in 1971. Current level of Soviet space
activity exceeded that of U.S. at its peak in 1966, with perhaps 2%
of Soviet gross national product devoted to space (U.S. spent about
1% of its cNP at peak). Although U.S. launch record had been
declining steadily since 1966, Soviet launches had continued to climb,
at least until 1970. Contrary to assertion that it was concentrating its
efforts on unmanned program rather than manned program, U.S.S.R.
apparently was still planning manned lunar landing and might spend
$49 million on both advanced unmanned and manned lunar programs.
U.S. would have committed $35 billion to total Apollo program when
complete.

In unmanned research satellite program “the level of activity
currently runs ahead of the corresponding level of work at Nasa.”
Compendium of every known Soviet launch that had achieved orbit
showed that, along with scientific satellites, Cosmos program consisted
of unmanned tests of spacecraft designed to carry cosmonauts, lunar
and planetary probes that failed to leave earth orbit, unsuccessful Mars
probes, and military research and development and observation satel-
lites that accounted for 80% of Cosmos payloads. According to study,
Cosmos series through April 1971 had included at least 16 tests of
fractional orbital bombardment system (FoBs) and 22 tests of experi-
mental spacecraft designed to inspect and destroy other nations’
observation and navigation satellites.

Soviet achievements in near future were dependent on success or
failure of G booster (in Saturn V class) or similar booster. Studies
of moon with Luna series spacecraft would continue, perhaps with
spacecraft launched by advanced booster carrying both rovers and
sample returners. Planetary program would continue, probably with
flyby mission to Jupiter and landing mission to Mars. Dr. Sheldon
stressed that “the Soviet program is not a sham. It may be exploited
for political purposes, but it is real and it is pursued in earnest.” (Text)
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* Super Arcas sounding rocket, launched by Nasa from Wallops Station,
carried Pennsylvania State Univ. experiment to 66.8-km (41.5-mi)
altitude to measure electrical conductivity in upper atmosphere with
parachute-borne payload and to flight-certify payload and vehicle for
later launches. Although some data were missed because of lower
apogee than planned, flight was judged successful. (nasa Rpt srL)

* National Science Foundation released Scientists, Engineers, and Physi-
cians from Abroad: Trends Through Fiscal Year 1970. Immigrant
scientists and engineers admitted to U.S. in FY 1970 totaled 13 300—
one third more than in 1969 and two and one half times 1965 number.
Increases over 1965 level had occurred under October 1965 amend-
ments to immigration law. More than 50% of immigrant scientists
and engineers in 1970 had last lived in Asia. In 1965, only 10% of
smaller total had been from Asia. Total of 2900 Indian scientists and
engineers in 1970 had been largest number admitted from any one
country over last 20 yrs. (Text)

January 7: Launch of Apollo 16 manned lunar landing mission, scheduled
for March 17, was postponed by NasA because of problems with suit
fitting, lunar module (LM) battery, and command module (cm)
docking-ring jettison device. Apollo 16 would be launched April 16—
with LM landing on moon April 20 and lifting off moon April 23—
and would return to earth April 28. (nasa Release 72-8; AP, B Sun,
1/8/72, A5)

* Dr. Robert C. Seamans, Jr., Secretary of the Air Force, issued statement
in Washington, D.C., on President Nixon’s Jan. 5 decision to proceed
with development of space shuttle. Decision “initiates a program
which holds great promise for scientific and technological advances
in the interests of the nation and all mankind. We are also interested
in its potential as a means for performing our military mission more
efficiently and economically. The Air Force role in the program is
to provide NasA data to help assure that the Shuttle will be of maximum
utility to the pDop and we are pleased that the proposed vehicle is
configured to meet potential DOD needs. We will continue our close
coordination with NAsA as their development program proceeds.” (Text)

* Space shuttle concept endorsed by President Nixon made it “all but
certain” that Kennedy Space Center would be selected for shuttle’s
launch site, New York Times said. Space experts seemed to feel that
only by “converting the assembly buildings, launching pads and com-
munications center” at kKsc “would it be possible to develop a shuttle
port for $300 million.” (NYT, 1/7/72, 7)

* Newspaper editorials commented on decision to develop space shuttle.

Kansas City Star: “The next great step in space for the United
States seems assured. President Nixon has pressed the go-ahead button
and apparently it will be largely a matter of adequate funding by
Congress. In view of the record of space accomplishments, there is not
much doubt that the planned space shuttle program will be fruitful both
from the standpoint of technological success and long-range scientific
benefits.” (KC Star, 1/7/72)

St. Louis Globe-Democrat: “There are so many potentialities for
the shuttle that it is bard to envision all of them. But there is no doubt
that if it is completed space travel for the average citizen may become
a distinct possibility in the 1980s.” (St Louis G-D, 1/7/72)
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Christian Science Monitor said “space discovery versus human needs
argument should not be seen as an either/or issue. This is so even
leaving aside the jobs creation or ecomomic return arguments.”
Monitor believed that “a space shuttle program, because it is so prac-
tically linked to fulfilling man’s age-old vision of mastering the heavens,
will unleash more constructive human energy than it will consume.
And this excess will make meeting earthside demands the easier.”
(CSM, 1/7/72)

Atlanta Journal Constitution: “The program . . . has the almost
immediate benefit of employing some 50,000 highly trained aerospace
workers who have faced a dismal job picture as the Apollo program
has phased out. And, again, the proposal demonstrates that imagination
and vision and a willingness to dare are still part of the American
way of doing things.” (4tlanta JC, 1/7/72)

Milwaukee Journal: “The shuttle offers the opportunity to make
space flight fairly routine, of taking large numbers of people and
supplies in and out of space, of manning earth resource space stations
continuously, of monitoring and repairing communications and re-
source satellites. It is a worthwhile program.” (M/J, 1/7/72)

Los Angeles Times said military aspect of space shuitle needed
clarification. “Most taxpayers welcomed the decision to end the waste-
ful competition between NAsA and the Air Force on the shuttle and
orbiting space station.” NasA had not explained how shuttle’s civil and
military functions would be kept separate. “No American wants the
Soviet Union to tip the balance of power with its own space program.
But it might help avert a new confrontation if the military applications
were enumerated along with a statement of whether the American
government thinks shuttles are bound by the international agreement
barring nuclear weapons from outer space.” (L4 Times, 1/7/72)

Seattle Times: “The history of warfare shows that victory usually
goes to the one wha occupies the high ground. Near-earth space is the
‘high ground’ of modern military planning. In approving a full
go-ahead for . . . space shuttle program, President Nixon this week
served notice that this nation intends to occupy the ‘high ground.’”
(Seattle Times, 1/7/72)

¢ Half-hour documentary film “The Worlds of von Braun” was televised
by wMAL—Tv in Washington, D.C. Documentary, filmed at NaAsA Wallops
Station, included footage never before televised, from nasa, US.SR,,
and moon. In film, Dr. Wernher von Braun, Nasa Deputy Associate
Administrator for Planning, discussed his careers as World War 1I
rocket expert and with NAsA in interview with WMAL-TV Public Affairs
Director James Clarke. Washington Post TV critic Victor Cohn said
of film: “Wernher von Braun is a compelling man and a true believer
. .. and the joy is that of seeing any man so thoroughly absorbed in a
discipline that he absorbs you, even at the distant end of a TV tube.”
(Nasa Special Ann, 1/4/72; W Post, 1/7/72, B1)

*» US.SR.’s Cosmos 463 (launched Dec. 6, 1971) and Cosmos 464
(launched Dec. 10, 1971) had been launched “in quick succession” to
observe India-Pakistan war and had been brought down ahead of
schedule in Soviet “rush to analyze the pictures,” George C. Wilson
said in Washington Post. “The rapid-fire space shots are fresh evidence
that the era of open skies has arrived” even though neither U.S. nor

b
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U.S.S.R. openly acknowledged it. “Instead, both superpowers look
down on the other from space, cameras rolling, and mobilize this new
space tool for special missions in time of crisis. . . . Some . . . specialists
think that since both superpowers depend heavily on their satellites for
information, there is now a form of mutual deterrence in space which
will keep one side from attacking the other’s satellites. However, there
is widespread agreement that the United States has nothing to compare
with the Soviets’ satellite inspection ability.” (W Post, 1/7/72, A16)

* Lyudmila liquid-hydrogen chamber at joint nuclear research institute
in Dubna, US.S.R., had been completed, Tass reported. Institute
scientist Aleksander Baldin had said chamber would be unsed with
world’s largest nuclear accelerator at Serpukhov to study photo-birth
of particles—crushing of one proton by high-energy protons. (FBIsS—-
Sov, 1/10/72, L1)

® San Francisco Examiner editorial praised U.S. Pay Board’s veto of 12%
wage increase for aerospace workers: “Even in its ailing state the
aerospace industry has continued as a major American exporter.
It has thus prevented the serious deficit in this country’s balance of
trade from becoming truly horrendous. But it holds no monopoly on
aerospace technology. Unless it can maintain high productivity and
competitive wage costs, foreign-made planes will become as common
in our skies as foreign-made cars are on our highways.,” (SF Exam,
1/7/72)

January 8: Sen. William Proxmire (D-Wis.) said in press release that
President Nixon’s decision to proceed with space shuttle development
was “a great mistake, and an outrageous distortion of budgetary
priorities” and “the last thing we need at this time.” It would keep
NasA and aerospace industry occupied but “it will also insure a steady
and very substantial drain on the federal budget. And it will insure
that other needs will continue to go unmet.” (Text)

¢ Newspapers continued editorial comment on decision to develop space
shuttle.

New York Times: “The space shuttle is far less expensive than the
Apollo project, and, fortunately, is not being launched in the atmos.
phere of Cold War hysteria that attended the birth of the lunar landing
effort. On the contrary, NAsA has already stated publicly it would
welcome cooperation on the space shuitle from other industrially
developed nations, including the Soviet Union. The argument that the
space shuttle is simply another ssT boondoggle has little validity. The
potential benefits are far greater, and the space shuitle presents none
of the environmental problems that counted so heavily against the
supersonic transport.” (NYT, 1/8/72, 28)

Detroit News: “It is good that the $24 billion outlay on the Apollo
moon program is not to be wasted by the United States dropping out
of the space program. Mission Impossible became mission accom-
plished because there was a national commitment to beat the Russians
to the moon. The fact that the race has been won, however, should
not blind Americans that it was only the first, tentative step in unlock-
ing the mysteries of space. If we don’ press on, others will.” (D News,
1/8/72)

January 9: Pravda article by scientists from Soviet Academy of Sciences
Institute of Space Studies described preliminary results from U.S.S.R.’s
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Mars 2 and Mars 3 probes. Spacecraft (launched May 19 and May 28,
1971) had measured atmospheric humidity and surface temperature,
photometered atmosphere and surface, and photographed surface.
Temperature along route from 58° south latitude, 330° longitude to
30° north latitude, 190° longitude had been determined. Highest
temperature—recorded near mid-day region—was 253 K (—20°C;
~—4°F). On night side of planet temperature dropped to 183 K
(—90°C; —130°F).

Dust storm that had covered Mars since Mars 2 reached planet
Nov. 27, 1971, was subsiding. “Photometric recordings obtained by
means of the red filtre show dark areas corresponding to the Martian
‘seas” that were previously absolutely undistinguishable. But the
recordings made with the ultraviolet filter again showed bright
clouds.” Onboard instruments to record emissions in three spectral
bands containing lines of hydrogen, oxygen, and argon atoms showed
that hydrogen emissions stretched to more than 3400-km (2100-mi)
altitude and oxygen atoms concentrated near surface up to 600-800
km (370-500 mi). (Tass, ¥B1s—Sov, 1/10/72, L3)

* Space shuttle’s “subtle costs” were discussed in New York Times article
by John N. Wilford: “Because NASA must initiate shuttle development
within its current $3.2-billion budget framework, other programs will
presumably by sacrificed.” Possible “victim” was Grand Tour mission
planned for late 1970s. “The choice is certain to be unpopular with
much of the scientific community.” Scientists had criticized NAsA’s
emphasis on “big-money manned projects at the expense of the less
expensive science-oriented unmanned missions.” Shuttle development
also would “restrict the funds available for other scientific projects in
NasA and elsewhere in Government.” (NYT, 1/9/72, 6)

® New York News editorial commented on space shuttle decision: “We
would like to see the U.S. taking on, too, some of the more exciting
space challenges that could be achieved with America’s present know-
how. But at least Mr. Nixon has furnished assurance that he will keep
the U.S. in the space business. We can be thankful for that at a time
when undeserved abuse is being heaped on the whole program by
people who prefer to shut out the beckoning glitter of the stars so they
can concentrate on the mud at their feet.” (VY News, 1/9/72)

¢ Interview with Mrs. Ruth Bates Harris, NAsA Director of Equal Employ-
ment Opportunity, was published by Washington Sunday Ster. Mrs.
Harris had adopted as her philosophy phrase, “We are all fellow
astronauts on Spaceship Earth.” She had said, “My position is to
make sure the space program is for everybody. We have to get the
alienated minorities into every Nasa level, especially space exploration.”
(Trescott, W Star, 1/9/72, C1)

January 10: European participation in space shuitle development was
discussed by Nasa Associate Administrator for Manned Space Flight
Dale D. Myers during press briefing at Manned Spacecraft Center.
European space officials had released to European industry “fairly
extensive study . . . leading to the definition of the tug that the
Europeans might build for the shuttle to carry.” Tug was 3rd stage of
shuttle transportation system. Myers said NasA had examined three
possible areas for European participation: “One would be in elements,
physical pieces of the shuttle that would be managed . . . as the prime
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contractor manages a subcontractor. We will expect the prime con-
tractors to work directly with the European industries in that case.”
Europeans would supply money for parts developed by Europe. Second
area was tug. “If the tug were developed, we would expect it to be
paid for by the Europeans.” Third area was sortie can, “experiment-
carrying device to be carried in the payload compartment,” which
would give them “an opportunity to enter into the use of the shuttle
very extensively.” European space officials would meet with Nasa
within two months to respond on interest in participating.

Timetable called for selection of industrial contractors in summer
1972, with subsonic and suborbital test flights beginning in 1975,
manned orbital tests in 1978, and first fully operational mission by
1980. Site evaluation board would make its next report to NAsA within’
few weeks, and site for shuttle launch and recovery would be selected
by spring. One site would be selected initially, with another or others
selected later according to program needs. “We don’t see the shuttle
as a highly limited operation. And, I think that eventually there will
be more than one site.” Location depended on mission. “Today . . .
there is a preponderance of due-east missions out of kxs¢ [Kennedy
Space Center], and . . . different azimuths out of the West Coast. We
can’t go due east out of the West Coast very well . . . because of the
populated areas east . . . and we can’t get as efficient in polar orbits
out of Kennedy . . . so there is a tendency to . . . go to the two coasts.
Now whether that really ends up being that way in the shuttle system,
we don’t know yet.” (Transcript)

* Events leading to President Nixon’s endorsement of space shuttle develop-
ment were reported by Aviation Week & Space Technology: “The
struggle between NasA and oMB [Office of Management and Budget]
officials reached the point of acrimony when the latter suggested design
changes and demanded to know from NAsA engineers the dollar savings
that would result. Dr. James C. Fletcher, NASA Administrator, finally
appealed directly to the office of the President with a complaint that
OMB was attempting to design the U.S. space shuttle rather than merely
budget it.” President Nixon had removed oMB accountant from con-
ference with nAsA and demanded shutitle agreement. “The dispute
culminated in Fletcher’s triumphal flight to San Clemente . . . to join
in the announcement that the space shuttle had been approved by the
Administration.” (4dv Wk, 1/10/72, 15)

* NasA notified staff of Civil Service Commission directive canceling special
salary rates for engineers, scientists, accountants, mathematicians, and
others. Approximately 500 NAsA employees affected would be converted
to General Schedule and placed on saved pay rates or in higher pay
steps with longer waiting periods for step increments, effective Feb. 6.
Persons hired to affected positions after Feb. 6 would be paid General
Schedule rates. (wasa Hq WB, 1/10/72, 2)

* European space leaders were “growing increasingly impatient” over U.S.
Government’s failure to resolve controversy over method for participa-
tion in international air traffic control satellite program (aerosat),
Aviation Week & Space Technology reported. European Space Research
Organization official had said European space community was con-
cerned that U.S. would not honor agreement between Federal Aviation
Administration and £sro for joint backing of twin-satellite systems
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covering Atlantic and Pacific Oceans, but would back Communications
Satellite Corp. propesal that aerosat be developed under international
consortium. Concern had arisen “from the fact that the [U.S.] execu-
tive branch has not taken a firm stand on what its policy is to be.”
(Av WE, 1/10/72, 20)

¢ Washington Daily News quoted Harvard Univ. nutritionist Dr. Jean
Mayer, Presidential Adviser on Nuirition, as saying some scientists
had let their opposition to war, poverty, and pollution lead them into
unscientific distortions and exaggerations. As result, laymen were
confused about nuclear testing, defoliation, antiballistic missiles, super-
sonic transport, and extent of hunger and malnutrition in U.S, Dr.
Mayer had said credibility of all scientists would be undermined as
long as a few insisted on offering opinions “with little basis in fact.”
(W News, 1/10/72, 16)

® New York Times editorial praised “encouraging response” of public and
major corporations that would enable Science and Technology Div.
of New York Public Library to reopen Jan. 17 after shutdown for
lack of operating funds [see Jan. 3]. “But it is evident that the fate
of the privately financed research divisions has merely been deferred—
unless continuous and long-range efforts are made to put this vital
facility on a sound financial footing.” (NYT, 1/10/72, 32)

January 10-13: Third Annual Lunar Science Conference held by wasa
and Lunar Science Institute at Manned Spacecraft Center was attended
by more than 600 researchers from U.S. and 16 foreign countries.
Foreign visitors included Soviet scientists Y. I. Belyayev, M. S.
Chupakhin, and K. P. Florenskiy, who participated in conference,
consulted with U.S. scientists, looked at lunar samples stored at Msc,
and helped select samples to return to their colleagues in U.S.S.R.
NASA provided three grams (one tenth ounce) of lunar material
collected on Apollc 14 mission as part of U.S~US.SR. agreements
for exchange of samples. Samples included chip from widely studied
crystalline rock, small piece of 9-kg (20-lb) boulder, and core samples
soils, and polished thin sections.

Conference papers dealt with scientific results of Apollo lunar land-
ing missions, analysis of Soviet Luna 16 samples, and results of
study of lunar surface by U.S.S.R.’s Lunokhod 1. Apollo 15 Astronauts
David R. Scott, James B. Irwin, and Alfred M, Worden discussed their
observations of lunar surface made from lunar orbit during July 26—
Aug. 7, 1971, mission. Dr. N. C. Costes, Marshall Space Flight Center
representative of Apollo Soil Mechanics Investigation Science Team,
discussed mechanical properties of lunar soil.

Washington Post later compared conference with First Lunar Science
Conference in 1970, when “there were few facts available and many
theories.” At third conference, “situation seemed to have reversed.”
Dr. Paul W. Gast, Chief of Msc Planetary and Earth Sciences Div., said,
“You’re not throwing facts out into a vacuum any more.”

Among facts stated at conference were: moon once had strong
magnetic field, of which remnants remained to suggest moon once
had metallic core up to 280 km (175 mi) thick; lunar crust was 65 km
(40 mi) deep and layered; existence of extinct plutonium 244 in
Apolle 14 samples indicated plutonium had been trapped when lunar
crust solidified shortly after origin of solar system; and Copernicus
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Crater had been gouged 850 to 950 million yrs ago, making process
one of more recent major lunar events.

Dr. James R. Arnold of Univ. of California at San Diego reported
that moon’s radioactive elements were concentrated in two broad plains,
Ocean of Storms and Sea of Rains. “As we go away from this region
. . . we drop to quite low levels of radioactivity.” Scientisis agreed that
these radiation emissions should not prove hazardous to astronauts
who might visit for short period.

Dr. Isidore Adler, Goddard Space Flight Center scientist, reported
that map of lunar surface chemistry produced from Apollo 15 x-ray
data indicated highlands of moon contained more aluminum than did
plains. Finding supported hypothesis that moon’s early crust was rich
in feldspar.

Dr. Gary V. Latham of Columbia Univ., Apollo Program chief
seismic investigator, debated presence of volcanoes on moon with
Cornell Univ. astronomer Dr. Thomas Gold. Dr. Latham said that
while main episode of lunar vulcanism seemed to have ceased 3 billion
yrs ago, “it’s by no means certain that we do not have continuing
vulcanism on a very minor scale on the moon.” Dr. Gold continued to
support theory that moon was dead, rigid body with basins of
compacted dust.

Dr. Leon T. Silver of California Institute of Technology proposed
theory of “parentless lead” on moon to explain presence in some lunar
locations of more lead than could have been produced by decay of
radioactive uranium. In moon’s exireme vacuum it was possible for
vaporized lead to travel great distances from its parent, uranium.
Dr. Silver said other materials could be distributed over lunar surface
in same way, all of which could confuse analysis of moon’s age.

Dr. John A. Wood of Smithsonian Astrophysical Observatory dis-
cussed tiny piece of green glass among Apollo 14 samples that scientists
had nick-named “Genesis bean.” Bean and other glass fragments were
almost identical chemically to rare meteorites, Howardites. Evidence
suggested green glass had originated on moon and not from meteorite
impacts on earth and thus might be some of earliest material of solar
system.

Consensus of conference on bulk composition of moon was sum-
marized by Dr. Gast: feldspar-rich highland material with anorthosite
as one prevalant component, basalts (solidified lava, low in radioactive
elements and relatively young) in plains and basins, and XREEP (highly
radioactive material rich in potassium, rare earth elements, and
phosphorus).

Conference closed with discussion of geologic setting of Apollo 16
Descartes landing site and plans for mission’s extravehicular activity.
Soviet scientists returned to U.S.S.R. Jan. 23 with lunar samples for
Soviet Academy of Sciences. (Msc Release 72-06; Nasa Release 72-18;
Marshall Star, 1/12/72, 1; Wilford, NYT, 1/14/72, 22; NasA Trans
Sect)

January 11: Apollo 16 lunar module pilot Charles M. Duke, Jr., was
released from Patrick Air Force Base Hospital where he had been
treated for bacterial pneumonia since Jan. 4. (AP, B Sun, 1/11/72)

® Tass had released first photos of Soviet atomic energy reactor at Atomic
Energy Institute near Moscow, New York Times reported. Tass had
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said photos had been taken in December 1971 to commemorate 25th
anniversary of inauguration .of graphite and uranium low-power reactor
on Dec. 25, 1946. (NYT, 1/11/72, 26)

* NasA announced issuance by Manned Spacecraft Center of requests for
proposals to eight aerospace firms for design, development, and testing
of ground-based test unit of integrated medical and behavioral labora-
tory measurement system. IMBLMS would obtain basic medical and
behavioral data in zero g space environment and provide clinical
support for astronaut crew in long-duration space missions. Cost-plus-
fixed-fee contract for 48-mo study would include construction in
remote area of IMBLMS field test unit to evaluate requirements for
remote health care in space. Unit might also be used to evaluate
delivery of health services to remote or isolated earth communities.
(nasa Release 72-7)

® St. Louis Post-Dispatch editorial commented on space shuttle decision:
“Man’s ability to perform capably in a prolonged state of weightlessness
has yet to be proven and until it is the arguments for a large shuttle
program must remain inconclusive. Beyond this, the recent agreements
between this country and the Soviet Union to exchange biomedical and
other space data and to work toward compatible docking systems would
seem to make a full scale shuttle program a prime candidate for a
co-operative enterprise.” (St Louis P-D, 1/11/72)

Jonuary 12: U.S.SR. launched Cosmos 471 from Baykonur into orbit
with 317-km (197-mi) apogee, 194-km (120.5-mi) perigee, 89.5-min
period, and 64.9° inclination. Satellite reentered Jan. 25 (¢src SSR,
1/31/72; SBD, 1/13/72, 51) '

* NASA’s Mariner 9 Mars probe (launched May 30, 1971) photographed
vast Mars chasm with branching canyons resembling network of dry
river beds. Describing photo, which was released to press Jan. 19,
Harold Masursky, of U.S. Geological Survey, said in interview that
chasm probably had been caused by “faulting of the crust,” a cracking
and sliding process associated with earthquakes. Masursky believed
line of small craters running parallel to canyon had probably been
caused by venting volcanic gases and ash. Wind erosion and landslides
had probably altered canyon, but landscape in photo appeared to be
geologically young. (Wilford, NYT, 1/20/72, 25)

* Nike-Apache sounding rocket launched by ~asa from Andoeya, Norway,
carried National Oceanic and Atmospheric Administration experiment
to 208-km (129-mi) altitude. Objectives were to obtain information
on ‘precipitating charged-particle flux associated with quiet auroral
form and ‘measure electric-field strengths in and near auroral form.
Rocket and instruments functioned satisfactorily. (nasa Rpt srL)

* Geraldine Cobb, former NAsa employee, had piloted twin engine Islander
aircraft for average six hours daily during 15-day search for survivors
of Lockheed Electra airliner that crashed in Peruvian jungle Dec. 24,
1971, with 92 aboard, Reuters reported. Miss Cobb, who had picked up
only survivor of crash and had flown her to missionary settlement, had
passed all NAsA tests to become astronaut, Reuters said. She had been
“No. 1 choice to be the first woman to fly an Apollo mission until the
space program was cut back and it became clear that no woman
would be selected by Nasa.” (B Sun, 1/12/72, A2)
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Lewis Research Center Deputy Director Eugene J. Manganiello was

introduced as new President of Society of Automotive Engineers at
SAE banquet in Detroit. (NASA Activities, 2/15/72, 35)

Marshall Space Flight Center engineers John R. Rasquin and M. F. Estes

had received copies of patent issued to Nasa for Rasquin-Estes inven-
tion—adaptation of magnetomotive hammer to diamond-making process
—MsF¢ announced. Hammer, developed for Saturn V program, had
been used to remove distortions from rocket tank sections misshapen
by welding. In process developed by Rasquin and Estes, hammer was
mounted on copper plate atop hardened steel horn. Hammer created
shock wave in horn with sufficient energy to produce pressure and

temperature necessary to change graphite to diamonds. (MsFc Release
72-1)

Cost reduction suggestion by Marshall Space Flight Center scientist Dr.

Thomas A. Parnell had saved Nasa $57 000 in development of gamma
ray telescope for scheduled balloon probe to investigate gamma ray
sources, MSFC announced. Dr. Parnell had suggested substitution of
scrap crystal (sodium iodide) for large, expensive crystal used to
shield gamma-ray detectors from radiation sources other than desired
target during probes. Scrap crystal material in tank containing oil-
based liquid served as effective shield. Balloon probe was to be launched
in March or April from National Center for Atmospheric Research.
(msFc Release 72-2)

William Hines commented on space shuttle decision in Chicago Sun-

Times: “What the President offered last week was not a completely
reusable workhorse aerospace plane at all, but a scaled-down hodge-
podge of obsolete, current and avant-garde technology that cannot
possibly meet the stated goal of $100-a-pound payloads in 1980. The
sad truth is that the original shuttle couldn’t, either, once it became
apparent that development costs would approximate $13 billion rather
than the $5.2 billion estimated in 1969. As backers of the defunct
supersonic transport finally had to admit, when you markedly alter

the development cost of a flight system, you alter its economics also.”
(C Sun-Times, 1/12/72)

* Success of first 27 test flights of new Maverick missile had enabled Air

Force Systems Command to end demonstration phase of Maverick
flight testing ahead of schedule, aFsc reported. Maverick Program
Director Col. James A. Abrahamson (usa¥) had canceled 13 additional
tests originally scheduled under contract with Hughes Aircraft Co.
(aFsc Release 256.71)

January 12-14: Secretariat for Electronic Test Equipment—organization

funded by Nasa, Dept. of Defense, and Federal Aviation Administra-
tion to collect and disseminate test equipment information for Govern-
ment agencies—held electronic test equipment conference at Kennedy
Space Center. NASA presentations described design, development, pro-
curement, and deployment of automatic test equipment for Apollo
program. SETE was administered by New York Univ. under direction of
David M. Goodman of New York Univ. School of Engineering and
Science. (Ksc Release -8-72; Ksc PAO)

January 13: Federal Pay Board, by vote of 8 to 2, approved 8.3% first-

year increase in aerospace salaries and increases in second year of
three-year contracts, to bring total increases to 12%. Board had

16



ASTRONAUTICS AND AERONAUTICS, 1972 January 13

rejected 12% first-year increases Jan. 5. Although approved increase
would be well over 5.5% guideline established by Pay Board, unions
had indicated dissatisfaction, Washington Post later reported. (Rowe,
W Post, 1/14/72, Al)

» Nasa launched Nike-Tomahawk sounding rocket from Andoeya, Norway,
carrying Norwegian particles and fields experiment. Rocket and instru-
mentation performed satisfactorily. (SR list)

s Manned Spacecraft Center announced Technicolor Inc. had received one-
year $2 346 800, cost-plus-award-fee contract extension for photographic
support services. Work would include science photography, still and
motion picture laboratory, precision laboratory service for earth
resources and lunar photography, and audiovisual support for Public
Affairs Office. (Msc Release 72-10)

* Atomic scientist Dr. Edward Teller urged legislation to make public
Government’s scientific findings within year after they were classified.
In speech before Florida Presbyterian College in St. Petersburg he
said, “l am convinced we must do something about secrecy if democ-
racy can function.” (AP, W Post, 1/15/72, All)

January 14: nNasA’s Office of Advanced Research and Technology (0ART)
was renamed Office of Aeronautics and Space Technology (0asT).
Dr. James C. Fletcher, NASA Administrator, said NAsA was steadily
increasing its aeronautical activity and said name change “highlights
the importance we attach to aeronautics.” (NasA Release 72-10)

* Dr. Robert R. Gilruth, Manned Spacecraft Center Director, was appointed
to newly created position of Nasa Director of Key Personnel Develop-
ment. Dr. Gilruth would be responsible for integrating NAsA’s manage-
ment work in planning to fill key positions, identify actual and potential
candidates, and guide them through appropriate work experience.
Dr. Gilruth would be succeeded by Dr. Christopher C. Kraft, Jr., Msc
Deputy Director. (Nasa Release 72-11)

¢ Symposium on significant accomplishments in sciences was held at
Goddard Space Flight Center. cSFc scientisis presented papers covering
their studies and experiments in astronomy during 1970. Dr. Norman H.
MacLeod said imagery obtained by high-resolution infrared radiometer
on Nimbus 3 (launched April 14, 1969) could now be handled guanti-
tatively and might permit estimations of the location, amount, and
seasonal changes in water available. Data could be used by govern-
ments for better management of natural resources. Study of effect on
earth’s surface temperature and climatology of climatic meodification
by carbon dioxide, hydrogen, and aerosol was discussed by Dr. S.
Ichtiaque Rasool. Study had indicated that “runaway greenhouse
effect” from accumulation of man-made carbon dioxide alone probably
was not possible. But, as aerosol dust in air increased, albedo increased
“very fast, compared to the opacity in the infrared; as the albedo
increases, the solar radiation decreases, and the surface temperature
goes down.” Temperature could decrease in next 30 yrs as much as
about 3 K [5.4°F]. Several climatologists had suggested that “3K
decrease in global temperature is sufficient to trigger an Ice Age!”
(Transcript)

* Display of sculpture “Scoit and Irwin on the Moon” by Red Grooms
opened at Guggenheim Museum in New York. Diorama showing
moon, Apollo 15 lunar roving vehicle Rover and huge figure of astro-
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naut had been commissioned as part of Nasa—National Gallery of Art
“Eyewitness to Space” program but Grooms had paid all of his own
expenses. Washington Post art critic Paul Richard later said work
managed “to capture something of the scale, something of the hercism
and the hubris, of man’s exploration of the moon.” It should “move
to some public place, the National Portrait Gallery, perhaps, after it
leaves the Guggenheim on Feb. 27.” (W Post, 1/19/72, Bl)

U.S. planned to build world’s largest and most sensitive radiotelescope,

Washington Post reported. President Nixon’s FY 1973 budget request
for National Science Foundation contained $3 million toward con-
struction of $62.5-million array of 27 antennas, 35 km (22 mi) deep,
that could pick up signals from outer space. Array had been designed
by National Radio Astronomy Observatory, at Green Bank, W. Va., and
was expected to take 6 to 10 yrs to build. (Cohn, W Post, 1/14/72, A3)

Discovery of phenomenon of triplet-triplet transfer of energy between

organic molecules was recorded by Commitiee on Inventions and
Discoveries of U.S.S.R. Council of Ministers in Moscow. Discovery
by Soviet scientists V. L. Yermolayev and A. N. Terenin was described
in Sotsialisticheskaya Industriya as “new landmark in the knowledge
of the laws of the universe” with “great scientific and practical sig-
nificance” for photophysics, radiation chemistry, photobiology, and
photochemistry. “It can be said . . . that the science of the micro-
particles of matter holds in its hands the entire future of a new
technology. . . .” (¥Bis-Sov, 1/14/72, L1)

Edwin E. Aldrin, Apollo 11 astronaut and second man to set foot on the

moon, announced he was retiring from Air Force in summer. Col.
Aldrin had been Commandant of Aerospace Research Pilots School
at Edwards Air Force Base, Calif., since he retired from nasa July 1,
1971. He said he was leaving USAF because his 10 yrs with space
program had hurt his chances for promotion. (W Post, 1/15/72, A9)

Appointment of Dr. Eberhardt Rechtin, Principal Deputy Director of

Defense for Research and Engineering and former Director of Advanced
Research Projects Agency in Dept. of Defense, to new post of Assistant
Secretary of Defense for Telecommunications was announced by
Secretary of Defense Melvin R. Laird. New office had been established
by pop directive Jan. 11. (pop Release 29-72)

Newspaper editorials commented on President Nixon’s decision to develop

space shuttle.

Washington Post said arguments for or against shuttle were not
“error free” since “major ones rest on projections into the future
which are exceedingly difficult to make and others rest on basically
undemonstrable assumptions about the quest for knowledge. Part of
the difficulty springs from the fact that no one can know what space-
based research will discover. Is the key to the hydrogen atom and thus
to unlimited energy out there . . .? Will the world some day need to
import minerals from space to sustain life here? Will man have to
be in space to accomplish things such as these or can machines do them
all? Above all, where does this kind of program fit in a national budget
that cannot provide for doing all the things at home that ought to be
done?” Such questions would make debate over space shuttle “different
in character and significance from last year’s debate over the ssT.”
Standards applied to “project which involves scientific research and
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military considerations . . . must be somewhat different from those
applied to a project, such as the sst, which involved only another way
to move people from place to place.” (W Post, 1/14/72, A22)
Houston Post: “With the last Apollo moon flight scheduled later
this year and the Skylab project to terminate in 1973, the shuttle holds
the key to an on-going space program. Qur failure to build it would
indicate our lagging interest in space research to the possible detri-
ment of future cooperation with the Russians in this field. It is true that
we have important social priorities which need attention, but our
space research posture in relation to the Soviet Union, whether com-
petitive or cooperative, also carries a high priority.” (H Post, 1/14/72)
* L/¢ August Schomburg (usa, Ret.), former Commandant of Industrial
College of the Armed Forces and former Commander of Ordnance
Missile Command at Redstone Arsenal, died at age 63, He had served as
consultant to NAsA Administrator 1967-1970. (W Post, 1/16/72, D11)

Jenuary 15: Pioneer-F spacecraft to probe Jupiter’s environmental and
atmospheric characteristics arrived at Kennedy Space Center to begin
final checkout before Feb. 27 launch. Pioneer-F 3rd stage had been
erected Jan. 7 and overall vehicle interface test had been conducted
Jan. 10. Pioneer-F would mark first use of Atlas-Centaur booster in
Pioneer program and first use of Atlas-Centaur with 3rd stage—
TE-M-364—4 solid-propellant engine with 66 750-newton (15 000-1b)
thrust. (ksc Release 7-72; nasa Release 72-25)

* NAsA launched two Booster Arcas I sounding rockets from Churchill
Research Range, Canada, carrying Univ. of Houston experiments to
investigate auroral zone disturbances and study auroral phenomena
at altitudes previously unstudied. Data would supplement data from
three Canadian Black Brant sounding rockets launched by Canadian
National Research Council during substorm movement. Rockets reached
53.1- and 60-km (33- and 37.3-mi) altitudes and functioned satis-
factorily, with each set of instruments providing data for one hour.
(nasa Rpts srL)

¢ Pan-Pacific Education and Communications Experiments Using Satellites
(PEACESAT) program, using NASA’s orbiting Ats 1 satellite for long-
distance educational exchange, was described in New York Times. Sys-
tem would be used to convey information instantaneously by voice,
print, and pictures between classrooms, laboratories, or libraries in
different couniries. Key component was inexpensive, easily operated
two-way broadcasting and receiving unit. Impulses beamed by trans-
mitter from primary station at Univ. of Hawaii to satellite could be
received by similar device on ground anywhere in Pacific area. Univer-
sity’s unit had been constructed for $1200, with $130 taxi radio as
nucleus. Teachers on Honolulu campus had used system to conduct
orientation classes for students traveling to Hawaii from Japan, Hong
Kong, and Philippines aboard passenger ship thousands of kilometers
away and to conduct five-week speech course between Honolulu and
Hilo campuses. .
Other applications of PEACESAT might include multistation hookups
for scholarly discussions among teachers and students, long-distance
collaboration in medical activities, and exchange of library material.

(Trumbull, NYT, 1/15/72)
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® Col. Daniel D. McKee (usaAF, Ret.), manager of Bell Aerosystems in Hous-
ton and former Assistant Director of NAsA Manned Satellite Programs
in Nasa Hq., died in Houston at age 53 after apparent heart attack.
(Msc Hist Off)

January 16-17: Apollo 15 Astronauts David R. Scott and Alfred M.
Worden, during visit to Poland, discussed Apollo 15 mission with sci-
entists at Univ. of Warsaw’s Institute for Experimental Physics. (FBIs—
Poland, 1/19/72, G5; Reuters, C Trib, 1/18/72)

January 17: Sen. Edward M. Kennedy (D-Mass.), in speech before Na-
tional Press Club in Washington, D.C., asked, “Shall we spend our
dollars on a space shuttle and an ssT for the few to fly the heavens, when

many here on earth have simple unmet needs like homes and schools
and health?” (Text)

* Federal Aviation Administration national plan for development of new
microwave instrument landing system for common use by civil and
military aireraft was announced by Secretary of Transportation John A.
Volpe. System covered broad area, would increase number of flight
paths and airport acceptance rate, and would ease noise over surround-
ing communities. It would provide continuous distance information,
eliminating need for marker beacons that gave limited progress infor-
mation on final approach. (Faa Release 72-12)

* New satellite Hot Line between White House and Kremlin was targeted to
begin operation in 1973, Aviation Week & Space Technology reported.
President Nixon’s approval had been announced Sept. 24, 1971, of
U.8.-U.S.S.R. agreement on direct communication link using two satel-
lite circuits, one established by each country. Agreement had been
signed Sept. 30, 1971. (Av Wk, 1/17/72,9; A&A 1971)

January 17-19: American Institute of Aeronautics and Astronautics
(a1aa) held 10th Aerospace Sciences Meeting in San Diego, Calif.
Apollo 15 Astronaut James B. Irwin and Nobel Prize-winning physicist
Dr. Harold C. Urey reviewed space activities for local high school stu-
dents.

Dr. John C. Houbolt, Executive Vice President of Aeronautical Re-
search Associates, delivered Dryden Research Lecture “Atmospheric
Turbulence.” Lecture had been named in honor of late Dr. Hugh L.
Dryden, first Nasa Deputy Administrator, in 1967. It succeeded Re-
search Award established by A1aa in 1960. Dryden Lecture award,
sponsored by General Electric Co., carried $1000 honorarium and
$1500 travel allowance for repetition of lecture before selected A1AA
sections. Dr. Houbolt reviewed latest data on atmospheric turbulence
and its influence on aircraft design and flight.

Dr. Allen E. Puckett, Executive Vice President and General Manager
of Hughes Aircraft Co., was installed as 1972 a1aa President at Jan. 19
Honors Banquet.

A1AA presented Goddard Award to Gary A. Plourde, project engineer
at United Aircraft Corp. Pratt & Whitney Div., and Squadron Leader
Brian Brimelow (RAF) and Howard E. Schumacher, both of Air Force
Aero Propulsion Laboratory. Trio was honored as team for original
research leading to first understanding of gas-turbine compressor stalls
induced by turbulent inlet flow conditions.

Sylvanus Albert Reed Award was presented to Dr. Max M. Munk,
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retired engineer, for “enduring contributions to the science of aero-
dynamics.”

Robert M. Losey Award was given to Dr. David Q. Wark, Senior
Scientist with National Oceanic and Atmospheric Administration, “in
recognition of outstanding coniributions to the science of meteorology
as applied to aeronautics.”

Edward W. Price, Head of Naval Weapons Center Aerothermochem-
istry Div., received G. Edward Pendray Award for “continued outstand-
ing contributions to the literature of solid rocket internal ballistics and
combustion, particularly for his contributions on combustion instability
and ignition.”

Space Science Award was presented to Dr. Norman F. Ness, Chief of
Goddard Space Flight Center Laboratory for Extraterrestrial Physics,
for “significant contributions to the description and understanding of
the interplanetary medium and the interactions of this medium with the
earth and other large bodies.” (a1aa Releases 1/10/72, 1/13/72; AIAA
Bull, 1/72, 2/72, 67)

January 17-21: Fourth Annual Earth Resources Program Review was held
by ~asA at Manned Spacecraft Center. Scientists from foreign nations
and organizations, Government, universities, and private institutions
attended. Reports were presented on 1971 research and analysis of air-
craft and spacecraft remote sensing data.

In Jan. 18 press briefing Nasa Associate Administrator for Applica-
tions Charles W. Mathews said pollution monitoring was natural activ-
ity for global surveillance capability because atmospheric pollution was
potentially global problem. Not well understood were manner in which
pollutants were dispersed throughout globe or manner in which earth
corrected itself. “There’s a lot of work to be done in this area.”

In Jan. 21 briefing Dr. John M. DeNoyer, Nasa Director of Earth
Observations, said program was moving from exploratory to flight
phase, from learning to applying techniques. Among applications was
spring Arctic ice survey, in which some 80 scientists would be on ice
measuring strain rates, meteorological conditions, and ice types, sup-
ported by Cenvair 990 aircraft from Ames Research Center. Also micro-
wave techniques in remote sensing could identify ice-free lanes in Great
Lakes region, making possible efficient shipping much earlier in spring
than at present. Soo Canal into Lake Superior, which carried more tons
of freight than any other canal in world, was now open only one half
of year. Weather and cloud cover made aircraft surveillance inefficient;
microwave techniques from satellite altitude was more practical in this
instance. Another important program would be thermal mapping by
remote sensing to permit better industrial planning from knowledge of
how development would actually affect environment. Land-use planning
also would be greatly aided by remote sensing data processed by com-
puterized inventory system being developed at msc. (Msc Release
72-11; Msc PA0; Transcript)

January 18-20: Opening hearings on aeronautical research and develop-
ment, Chairman Ken Hechler (D-W. Va.) of House Committee on
Science and Astronautics’ Subcommittee on Advanced Research and
Technology announced Subcommittee name had been changed to Sub-
committee on Aeronautics and Space Technology. Change followed
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receipt of Jan. 14 letter from Dr. James C. Fletcher, Nasa Administra-
tor, announcing change in NAsA office name from OART to OAST.

On first day of hearings Dr. Fletcher testified on “steady increase” in
NAsA funding for aeronautics: Funding had grown from $42 million in
FY 1966 to $110 million in FY 1972, “a doubling in terms of constant
dollars, When you add the funding for salaries and other in-house costs
related to supporting the aeronautics programs, the total . . . has grown
from 1.6% of the total NasA budget in fiscal year 1966 to 7.1% in fiscal
year 1972.” Number of NAsA personnel members working in aeronautics
research and technology had grown from 2600 in 1966 to 5300. In-
crease had occurred while Nasa staff had been reduced from 34 000 to
27.500.

Dr. Fletcher said joint Dept. of Transportation and Nasa Study on
Civil Aviation Research and Development (carp) had “forced the
establishment of new and more effective coordination mechanisms be-
tween NAsA and DOT.” Mechanisms were being used “to develop a formal
cARD Policy Implementation Plan to specify clear goals, responsibili-
ties, planned achievement milestones, and projected resource require-
ments for DOT and Nasa jointly.” CARD policy study had caused “better
focus on the priority problem areas of aircraft noise . . . and terminal
congestion” and directed more specific attention to role R&D might
play in developing better total operating system for low-density aviation
market so that civil aviation might be used more economically as tool
for regional development. Focus did not compromise “ability to con-
tinue ‘a comprehensive research and technology program in all the
aeronautical disciplines to provide a technology base for the future.”

Deputy Director Clarence A. Syvertson of Ames Research Center out-
lined general recommendations of cArD study: scope of civil-aviation
R&D programs should be expanded to emphasize nontechnological fac-
tors; economists and social scientists should be assigned to NasA and
por staffs. r&p staffs of Dept. of Defense, Nasa, poT, and Civil Aero-
nautics Board should be interchanged to provide broad systems back-
ground for more effective Government action in civil aviation programs.
¢AB should explore policy of allowing intermodal mergers of airlines for
expanded use of air cargo to encourage innovative industry R&D in
this area. Dept. of Commerce should refine and monitor measurable
indicators of U.S. progress in civil aviation industry. National Aero-
nautics and Space Council should review and recommend national poli-
cies guiding civil aviation that embraced several agencies.

George W. Cherry, Deputy Administrator for Programs in 0asT,
reported “considerable ongoing activity abroad in designing, building
and selling new, small economical aircraft for the world’s low-density
short-haul market. This raises the questions: Where will replacement
dircraft come from? Can the U.S. industry compete with the foreign
manufacturers to fill the market?” Answers required “fundamental
policy decisions by the United States with regard to the desirability of
providing continuing or expanded public-need air service, and also . . .
to whether Government support can or should be given to the manu-
facturer.”

U.S. needed to know more about market and economics of operating
in low-density area to write specifications for aircraft and operating
system. “If industry designs fall short of meeting the economic specifi-

22



ASTRONAUTICS AND AERONAUTICS, 1972 January 18-20-

cations, there should be enough information available to determine if
Government assistance . . . could result in the operator providing viable
service. If subsidy is necessary, subsidizing the nonrecurring costs of
manufacture, rather than the recurring costs of operation, might make
good sense.”

NAsSA Associate Administrator for Aeronautics and Space Technology
Roy P. Jackson described QUESTOL project plans for two quiet, experi-
mental, short takeoff and landing (sToL) transport research aircraft:
“The experimental airplanes will function as a versatile facility for
Nasa flight research programs developed in cooperation with other Gov-
ernment agencies and interested industry groups, including the airlines.
The information provided will reduce the technical risk associated with
development, by industry, of both civil and military STOL ‘transports”
and “provide a comprehensive technical foundation on which Govern-
ment regulatory agencies can establish realistic criteria for certification
of commercial subsonic STOL transport aircraft and for en route and
terminal area operations.” (Transcript)

January 19: Nasa announced selection of flight crews for Skylab missions.
Prime crewmen for first, 28-day flight were Charles Conrad, Jr. (com-
mander), Dr. Joseph P. Kerwin (science pilot), and Paul J. Weitz
(pilot). Backup crewmen were Russel L. Schweickart, Dr, Story Mus-
grave, and Bruce McCandless 1I.

Crewmen for second, 56-day mission were Alan L. Bean, Dr. Owen K.
Garriott, and Jack R. Lousma. Third mission, for 56 days, would be
flown by Gerald P. Carr, Dr. Edward G. Gibson, and William R. Pogue.
Backup crew for second and third missions was Vance D. Brand, Dr.
William B, Lenoir, and Dr. Don L. Lind. (nasA Release 72-12)

¢ Skylab crew press conference, with prime and backup crewmen, was held
at Manned Spacecraft Center. Astronaut Charles Conrad, Jr., said prep-
arations were on schedule for April 1973 launch. Contractor checkouts
and tests of hardware were expected to be completed for delivery to
Kennedy Space Center in July. Skylab would carry some 20 000 pieces
of stowage equipment on board to provide life support for nine men
for 140 days. “So it all goes up at one time, and we’ve got a great deal
of work to do, not only to learn how to operate this vehicle but also all
the experiments in it. It became apparent that we could not be 100 per-
cent cross-trained as we had been in Apollo, so we've . . . defined some
areas for each guy to become expert in . . . . That allowed us to balance
out the training hours. Right now . . . we have some 2000 training hours
per man defined. We’ve been working on the basic training for the past
year.” Training hardware would be available about February 1. Com-
mander would have overall responsibility for mission and would be
command and service module expert. Science pilot would be expert in
all medical equipment and in Apollo Telescope Mount (AT™M) and its
associated hardware. Pilot would be expert in Orbital Workshop sys-
tems and electrical systems. Remaining experiments would be divided
among crewmembers according to availability and choice.

Astronaut Alan L. Bean said photographic data returned from Skylab
would be “far superior” to previous data because actual film would be
returned to earth. To return film, crews would conduct two extra-
vehicular activities (EvAs) on first mission, three on second, and two on
third. “We’re going to be moving . . . 240 pounds [109 kg] worth of
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film, in canisters, magazines, in and out of the cameras. We’ll have to
remove the used exposed film and replace it with new film. It’s going
to take about 3 hours.”

Experiments were described by Astronaut Gerald P. Carr. They in-
cluded EREP earth resources experiment containing five sensors to cali-
brate earth’s atmosphere, corollary experiments submitted by high
school students, engineering experiments to study effects of zero g on
metal alloys and flammability of certain items, habitability experiments
to study noise levels and atmospheric composition, and scientific ex-
periments. Scientific experiments would include studies of effect of
zero g on single human cells, studies of circadian rhythm of pocket
mice and vinegar gnats, ultraviolet stellar astronomy and x-ray astron-
omy. Technological experiments would include crew vehicle disturb-
ances, manual navigation sightings, and “a study of the little contamina-
tion cloud that we carry around with us . . . kind of like Pigpen in
Peanuts.”

In response to question on illness during missions, Astronaut Joseph
P. Kerwin said nasA would provide equipment and training on board
to take care of most illnesses and injuries that could be handled in a
doctor’s office. Science pilot would be able to provide emergency care
for illnesses “up to and including quite severe. We have quite a pack-
age of drugs on board, administrable by all routes; we have tracheot-
omy equipment and equipment for maintaining an airway for stopping
bleeding. We are attempting to develop in time for the flight intrave-
nous fluids. We feel that, almost regardless of the severity of the injury,
we will at least be able to stabilize the patient.” (Transcript)

* Nasa Convair 990 aircraft was being used for scientific probe of high-
altitude cloud formations up to 14000 m (45000 ft) in attempt to
identify and measure ice and water particles with remote sensing de-
vices, Ames Research Center announced. Goddard Space Flight Center
scientist Dr. Warren A. Hovis and team of scientists from NasA, Univ.
of Arizona, and Arthur D. Liitle Co. were conducting experiment to
improve short-term weather forecasting and to transfer technology to
weather satellites. (NasA Release 72-14)

January 19-20: wnasa Office of Space Science held semiannual Spacecraft
Sterilization Seminar at Kennedy Space Center to review progress made
on research tasks of NAsA and academic prime investigators, inform
American Institute of Biological Sciences’” Planetary Quarantine Ad-
visory Panel of this progress, and to foster interchange of recent devel-
opn)lents in spacecraft sterilization concepts. {ksc Release 9-72; Ksc
PIO

January 20: President Nixon delivered State of the Union address before
joint session of Congress and sent written message to Congress. He said
in speech: “In reaching the moon, we demonstrated what miracles
American technology is capable of achieving. Now the time has come
to move more deliberately toward making full use of that technology
here on earth, of harnessing the wonders of science to the service of
man.” He would propose new “Federal partnership” in technological
research and development “with Federal incentives to increase private
research, federally supported research on projects . . . to improve our
everyday lives.”

In written message President said dealings with U.S.S.R. had “ad-
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vanced the prospects for limiting strategic armaments. We have moved
toward greater cooperation in space research and toward improving
our economic relationships.”

President said he would request Dept. of Defense budget increase “to
preserve the sufficiency of our strategic nuclear deterrent, including an
allocation of over $900 million to improve our sea-based deterrent
force.” He had instructed pop “to develop a program to build addi-
tional missile launching submarines, carrying a new and far more effec-
tive missile.”

Space program had been reoriented to produce increased domestic
benefits: “In recent years, America has focused a large share of the
technological energy on projects for defense and for space. These proj-
ects have had great value. Defense technology has helped us preserve
our freedom and protect the peace. Space technology has enabled us to
share unparalleled adventures and to lift our sights beyond earth’s
bounds. The daily life of the average man has also been improved by
much of our defense and space research—Ifor example, by work on
radar, jet engines, nuclear reactors, communications and weather satel-
lites, and computers. Defense and space projects have also enabled us
to build and maintain our general technological capacity, which—as a
result—can now be more readily applied to civilian purposes.

“America must continue with strong and sensible programs of
research and development for defense and for space. I have felt for
some time, however, that we should also be doing more to apply our
scientific and technological genius directly to domestic opportunities.
Toward this end, I have already increased our civilian research and
development budget by more than 40 percent since 1969 and have
directed the National Science Foundation to give more attention to
this area . . . .

“I recently announced support for the development of a new earth
orbital vehicle that promises to introduce a new era in space research.”
Reusable space shuttle would lower cost and risk of space operations
and open new opportunities in weather forecasting, communications,
monitoring natural resources, and air traffic safety. “The space shuttle
is a wise national investment.”

Proposals included increase of $700 million in civilian r&D, 15%
increase over previous year. And technically oriented agencies like
NAsA and Atomic Energy Commission would work more closely with
agencies with primary social mission like Dept. of Transportation. (PD,
1/24/72, 74-92)

* Aijr Force launched two unidentified satellites from Vandenberg Air Force
Base by single Titan IIID booster. First satellite entered orbit with
340-km (211-mi) apogee, 150-km (93-mi) perigee, 89.3-min period,
and 96.9° inclination and reentered Feb. 29. Second entered orbit with
550-km (342-mi) apogee, 470-km (292-mi) perigee, 94.8-min period,
and 96.5° inclination. (Pres Rpt 73; SBD, 1/24,/72, 100)

® NasA test pilots Stuart M. Present, age 41, and Mark C. Heath, age 37,
were killed when their T-38 aircraft crashed on landing at Matagorda
Island off coast of Texas. Radar contact was lost during third instru-
ment approach to landing strip while fog bank was moving in. Pilots
were checking out T-38 for use by astronauts to maintain flight pro-
ficiency. (Msc Release 72-20)
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January 21: Grumman Corp. expected 1971 net loss of between $15.4
million and $18.2 million because of accounting write-down on Navy
F-14A fighter jet program, Wall Street Journal reported. Write-down
on value of inventories and work in progress on F-14A would lead to
overall profit for 1972 and 1973 but Grumman Aerospace Corp. esti-
mated loss on F~14A contract of about $65 million, before tax adjust-
ments. (WSJ,1/21/72,7)

* Japanese space budget for FY 1973 was approved. Of 24 080 million yen
($80 million), Y19 810 million ($66 million) was for further develop-
ment of N rocket and satellites by Science and Technology Agency for
use by National Space Development Agency. FY 1972 space budget had
been Y8630 ($28 million). (SF, 4/72, 121) ’

* New York Times editorial commented on results of Third Lunar Science
Conference at Manned Spacecraft Center [see Jan. 10-13]: “Science
fiction writers predicted long ago that the moon would be colonized;
some even projected a future ‘revolution’ by lunar settlers against
domination from the earth. Though such writers could skip over the
many difficulties and high costs required by any genuine settlement
attempt, there is now increasing evidence that the moon may not be
quite so inhospitable as scientists once believed. The possibility that
on this, too, the science fiction writers may have been prophets no
longer seems as fantastic as it did before the first men walked on the
moon.” (NYT, 1/21/72, 46)

e Col. H. J. Odenthal (usaF, Ret.), pioneer airman who once assisted in
rescue of Orville Wright after his aircraft had crashed, died at age 84.
Col. Odenthal had helped organize Signal Corps air photographic and
mapping division and had been awarded Croix de Guerre for his
mapping flights in France during World War 1. (Barker, W Post,
1/23/72, B16)

January 22-25: Intelsat-IV F—4 comsat was launched by nasa for Com-
munieations Satellite Corp. on behalf of International Telecommunica-
tions Satellite Consortium (INTELSAT). Launched from Eastern Test
Range at 7:12 pm gsT by Atlas-Centaur booster, satellite entered ellipti-
cal transfer orbit with 36523-km (22 694.3-mi) apogee, 5984-km
(3718.3-mi) perigee, and 28.2° inclination. Primary objective was to
place satellite in transfer orbit accurate enough for onboard propulsion
systems to transfer it to planned synchronous orbit for commercial
communications over Pacific.

Apogee-kick motor was fired at 7:32 pm EST Jan. 24 and Intelsat-IV
F—4 entered circular orbit with 35 787-km (22 237-mi) apogee, 25 625-
km (22 136.4-mi) perigee, 23-hr 52-min period, and 0.7° inclination
over Pacific at 165° east longitude. It would drift 1.1° per day to reach
station at 174° east longitude in early February. Satellite’s first major
mission would be coverage of President Nixon’s visit to People’s Re-
public of China in February. ,

Intelsat-1IV F-4 was third comsat in Intelsat IV series. Satellite was
238 cm (93.7 in) in diameter and 528 cm (208 in) high and weighed
1402 kg (3090 Ibs) at launch. It had 12 transponders, providing 12 TV
channels and 3000-9000 telephone circuits, and was capable of multiple-
access and simultaneous transmissions. Expected lifetime was seven
years. Intelsat-IV F-3 had been launched Dec. 19, 1971, and was op-
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erating satisfactorily over Atlantic. (NAsA proj off; csFc SSR, 1/31/72;
NAsA Release 72-16)

January 22: Dr. James C. Fletcher, NaAsA Administrator, discussed NASA
plans for continuing fruitful space program in interview published by
Christian Science Monitor: “For the next few years, we may have fewer
of the more spectacular explorational missions . . . .- We will focus
more on . . . communications satellites, weather satellites, earth re-
sources survey satellites.”

Next Applications Technology Satellite (aTs) would demonstrate
direct TV broadcasting in region of Rockies and Alaska, using large
satellite with big antenna that could beam programs directly to aug-
mented receivers in individual homes. Demonstration—in cooperation
with Dept. of Health, Education, and Welfare—would work through
educational network rather than directly to homes, however.

Comsats were “not quite so exciting an aspect of space technology”
in U.S. but, “worldwide, there has been more interest in this than in
almost any other aspect of our program.” Interest equaled that of ERT
satellite. “Countries with vigorous mineral exploitation and agricultural
development are interested in ERT satellites . . . . Countries with undex-
developed communications and education, such as India, are keenly
interested in the broadcasting satellites.”

In weather satellite field, new sophisticated instruments “give hope
that we can get a really world weather observing network going.”
Infrared sensors, microwave sensors, and high-resolution optics that
obtained temperature profiles throughout atmosphere by looking
“through holes in cloud systems” should help “to get points all over
the globe where we now get only pieces of the picture.”

NASA would try processing materials in zero g during Skylab program.
“If it works with men doing it, there are cheaper ways we could do it
without men. It may be one of those things that will be worth doing
when we can get routine access to space with the shuttle,”

In response to question, Dr. Fletcher said second Skylab would be
“a very good thing for the country. But I’m not sure the budget needed
for both a Skylab and the shuttle would be salable. The shuttle is more
important in the long run. Not to do more of the Skylab sort of thing
will be bad for prestige. The Russians will be doing much more than
we will. I'm sure there will be criticism from Congress and the public.”
But with shuttle and current budget level, “we could do virtually all
those things we have talked about doing in this century. We could go
back to the moon and establish crude bases . . . . We could establish
a permanent space station. We just might be able to send men to Mars
and get them safely home.”

Apollo industrial base had already been destroyed, Dr. Fletcher said.
“We could assemble a nucleus of people who know these things within
NASA. But that’s about all.” As NAsA turned toward space shuttle, “We
hope and expect that many of the people who worked on Apollo will be
in that program, so we won’t lose all the basic space flight know-how.”

In international cooperation, France had asked to participate in Sky-
lab mission and U.S.~U.S.S.R. meetings to establish compatible space
docking system had progressed. “It looks as though we can do it tech-

nically. With existing hardware, we could do a docking in something
like 1974 to 1975.”
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Scientific community was “still debating whether it would prefer an
intensive Jupiter and Saturn explorational program or some form of
grand tour to other planets as well,” Dr. Fletcher said. There was “no
slackening of interest in Grand Tour” on NasA’s part. (CSM, 1/22/72)

 First photos of Mars taken by U.S.S.R.’s Mars 2 and Mars 3 spacecraft
were shown on Moscow TV. One photo showed equatorial zone with sun
at low angle throwing long shadows over mountainous area. Second
photo showed sharply defined, ring-shaped formation against light-
colored background. Origin of formation, visible through dust clouds,
was not established. Third photo showed craters of Syrtis Major. (NYT,
1/23/72)

* Library of Congress Congressional Research Service published United
States and Soviet Progress in Space: Summary Data Through 1971
and a Forward Look (72-17 SP). Report—prepared by Dr. Charles S.
Sheldon II, Chief of Science Policy Research Div.—updated Senate
Document 92-51 released Jan. 6 and discussed future directions and
significant aspects of space programs. Soviet planetary probes Mars 2
(launched May 19, 1971) and Mars 3 (launched May 28, 1971) were
studying temperatures, density, and constituents of Martian ionosphere,
atmosphere, and surface. Joint experiment with France on Mars 3 had
been studying solar wind. With Soviet start in planetary exploration
during 1971, U.S. should continue to feel competition in planetary pro-
gram until NAsA Viking landed on Mars in 1976. nasa future plans
gave prominent priority to space shuttle. While Soviet plans for reusable
space vehicle had not been divulged, “it is hard to imagine their attain-
ment of announced goals . . . without use of a shuttle.” U.S.S.R. talked
of putting up space station in five years. “It may be that the long
awaited new large launch vehicle will find use in lifting major com-
ponents for such a station. Using this vehicle, the U.S.S.R. could put
up its equivalent of the U.S. Skylab any time from 1972 on.” U.S.S.R.
had recorded “wide variety of commitments . . . to conduct wide-
ranging program” of solar system exploration and of earth applications.
They had discussed possibility of Grand Tour flights and of manned
planetary missions. In space cooperation, “although no firm commit-
ment has been made and no real timetable set, the possibility has been
opened that some of the surplus Saturn IB and Apollo hardware might
be used to send an American crew to dock with a future Soviet space
station. Then perhaps later if a remaining Saturn V is used to put up
a Skylab 2. . . a Soviet Soyuz might send a crew to dock with it. More
joint planning and more funds will be required to accomplish these
suggestions.” (Text)

* Apollo 15 Astronauts David R. Scott, Alfred M. Worden, and James B.
Irwin arrived in Belgrade from Warsaw, Poland, for tour of Yugo-
slavia. They would meet with Yugoslav scientists to discuss Apollo 15.
(AP, W Siar, 1/23/72, A11)

* RcA Global Communications, Inc., and China National Machinery Import
and Export Corp. signed $2.9-million contract under which rca would
sell People’s Republic of China P.R.C’s first permanent satellite earth
station. Station, to be completed in time to cover President Nixon’s
visit to Shanghai Feb. 28, would initially carry TV transmission, 23
two-way voice bands, and 12 two-way teleprinted channels and would
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be expanded to 60 voice-grade circuits. (W Post, 2/16/72, A29;
3/24/72, D10) ,

e L/¢ Frank A. Bogart (usaF, Ret.), Manned Spacecraft Center Associate
Director since November 1969, retired. Gen. Bogart had joined Nasa
in 1964 and had received numerous high awards and honors, including
1969 Nasa Distinguished Service Medal for his contributions to Apollo
lunar landing program. (Msc Release 72-18)

¢ Council of Europe meeting in Strasbourg, France, called for introduction
of civil supersonic aircraft to be postponed pending full scientific study
of effects on people and environment. (Reuters, W Post, 1/23/72, A34)

January 23: American Institute of Aeronautics and Astronautics released
International R&D Trends and Policies: An Analysis of Implications
for the U.S.: “U.S. leadership in technology and in world trade is being
challenged and the nation could lose its top ranking in both areas dur-
ing the seventies” because of “diminishing” Federal support of research
and development when “other nations are accelerating efforts toward
specific scientific and technological goals.” U.S.S.R. was challenger in
defense and space technology. “In world trade, the U.S. is being chal-
lenged by the nations of Western Europe and Japan, who are conduct-
ing strong programs, particularly in certain research-intensive indus-
tries such as aerospace and electronics.” Report recommended that
U.S. adopt “explicit technological strategy with policies which define
national R&D goals and provide levels of support adequate for their
attainment.” (Text)

January 24: President Nixon in message transmitting FY 1973 budget to
Congress said: “We have been reordering our research and develop-
ment investments in defense and space. We have reassessed the space
program and placed it on a firm future footing with increased attention
to practical and economical applications of space and reductions in the
cost of manned space flight.

“ . . we have strengthened our defense research and development
capability to insure that the couniry will not face the possibility of
technological surprise or lack of the deterrent power necessary to pro-
tect our national security.” Therefore budget authority requested for
Dept. of Defense research, development, technology, and engineering
(RDT&E) was at all-time high.

President proposed measures “to emphasize this Administration’s
strong belief that science and technology can make significant contri-
butions to the quality of American life and to economic growth”; to
encourage private investment in R&D, including investment by small
firms with innovative ideas; to use NAsA and Atomic Energy Commis-
sion talents on clean, economical energy and safe, fast transportation—
“this year we shall have the agency which sent men to the moon and
back begin to assist the Department of Transportation in finding better
ways to send people downtown and back”—and to review economic
policies which might restrict utilization and development of technical
advances.

President also said human resources spending would be 45% of
FY 1973 budget, while defense programs would total 32%. Outlays
requested for major environmental programs in 1973 were $2.5
billion, “more than three times the 1969 level.” (PD, 1/31/72, 104-17)
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¢ President Nixon sent $246.3-billion FY 1973 budget request to Congress—
increase of $9.6 billion over FY 1972. National total included research
and development budget of $17.8 billion (increase of $1.4 billion),
with $3.740 billion requested for civilian and military space R&D.

Total request for NAsA new obligational authority (Noa) of $3.379
billion (1.3% of total U.S. budget) was $83 million more than FY
1972 noa of $3.296 billion. NAsa expenditures were budgeted to
increase by $11 million, against decline of $200.9 million in FY 1972,
Increase to $3.192 billion reflected funds for design and development
of space shuttle engine and airframe. Of budget request, $2.6 billion
would go for rR&p, $77.3 million for construction of facilities, and
$701 million for research and program management.

Apollo funding decrease of $472.5 million, to $128.7 million, reflected
completion of Apollo program with Apollo 16 and 17 scheduled for

- launch during calendar year. Manned space flight operations—includ-
ing $540.5 million for Skylab, $200 million for space shuttle, and $23
million for orbital systems and experiments—would increase from
$682.8 million in FY 1972 to $1.094 billion in FY 1973. Space life
sciences would receive $25.5 million and development, test, and
mission operations would receive $305.2 million, including funds for
detailed design and development of shuttle airframe and engine.
Advanced missions would receive $1.5 million, to bring total for
manned space flight (including Apollo) to $1.224 billion, down $61
million from FY 1972.

Funding for NasA space science and applications programs would
increase $123.7 million, from $740.4 million in FY 1972 to $864.1
million in FY 1973. Increases would go to physics and astronomy
program for High Energy Astronomy Observatory ($59.6 million in
FY 1973) and orbiting explorers ($32 million) ; to lunar and planetary
exploration (up $29.7 million, to $321.2 million, with $229.5 million
for Viking project, $31.6 million for Mariner-Venus/Mercury 1973,
and $18.7 million for supporting research and technology advanced
studies) ; and to launch vehicle procurement. Funding for Pioneer
planetary exploration program would decrease from $12.8 million in
FY 1972 to $10.2 million. Increase of $7.2 million in applications
programs, to $194.7 million in FY 1973, included $48.4 million for
earth resources survey, $61.2 million for ATS, and $28.3 million for
Nimbus.

Total requested for Nasa aeronautics and space technology programs
increased from $212.8 million in FY 1972 to $249.3 million.
Aeronautical research and technology funding would increase from
$110 million in FY 1972 to $163.4 million, including $27.5 million
for quiet, experimental, short takeoff and landing (QUEsTOL) aircraft
and $3 million for vertical takeoff and landing (VTOL) research/
experimental vehicle programs. Nuclear engine for rocket vehicle
application (NERvA) development was terminated in favor of reoriented
program to define smaller nuclear rocket system.

Tracking and data acquisition funding would fall $4.9 million, to
$259.1 million,

Dept. of Defense FY 1973 budget of $83.5 billion was all-time high,
$6.3 billion above FY 1972 budget authority, 30% of total Federal
outlays for FY 1972, and 64% of Gross National Product—but
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percentage of ¢NP had dropped from FY 1972’s 7%. pop total included
$8.6 billion for research, development, technology, and engineering,
$1.1 billion increase over FY 1972. Of requested RDT&E total, military
astronautics—with major programs including military comsats, first
spaceborne ballistic missile early warning system, continued flight
experiment programs, and applied research and technology programs—
would receive $454 million (up $49.4 million). Military sciences
would receive $572.7 million (up $34.9 million). Aircraft mDT&E
would receive $1.948 billion (down $36.8 million) and missiles RDT&E
$2.383 billion (up $437.8 million).

Major pop increases were programmed for undersea long-range
missile system (ULMS) to supplement and eventually replace Poseidon-
Polaris fleet ($942.2 million, up $802 million), B-1 advanced strategic
bomber ($444 million, up $74 million), F-15 air superiority fighter
($910 million, up $490 million), airborne defense warning and control
system (Awacs) ($470 million, up $331 million), and Safeguard
antiballistic missile program ($1.483 billion, up $366 million). Some
$299 million was requested for advance procurement of components
for new nuclear-powered CVAN-70 aircraft carrier. Increases were
also programmed for prototype development of vertical or short takeoff
and landing aircraft for Navy, sTOL transports for possible C-130
replacement, Air Force ScAD strategic bomber penetration decoy, and
engines for future transport and fighter aircraft.

National Oceanic and Atmospheric Administration FY 1973 budget
included $39.9 million for meteorological - satellite operations, $6.8
million more than FY 1971 allocation of $33.1 million. Funding would
complete financing of fourth satellite in 1TOS series, continue financing of
fifth and sixth 1T0s satellites and one Geostationary Operational Environ-
mental Satellite (GOES), and initiate procurement of seventh 1T0s.

Dept. of Transportation budget request of $8.56 billion was decrease
of $91.5 million over FY 1972. por funding would start 10-yr,
$10-billion program to improve urban mass transportation and reduce
highway congestion. Federal Aviation Administration would continue
efforts to reduce aircraft noise, ensure that advanced aircraft engines
did not adversely affect atmosphere, and design safer and more pro-
ductive airport system.

Atomic Energy Commission FY 1973 budget request of $2.56 billion,
up $247 million over FY 1972, would be used for development of
liquid-metal fast-breeder power reactor and for controlled thermo-

" nuclear fusion research.

National Science Foundation FY 1973 budget request of $653
million would cover basic scientific research, experimental program to
test incentives to stimulate non-Federal R&D investment, program to
analyze effect of R&D on national economy, continuation of research
applied to national needs in advanced technology and environmental
problems, program to improve research management at institutions of
higher learning, and funding for astronomy to permit development of
very large array of antennas for radio astronomy. (oMB, Budget of US
Govt, FY 1973; oms, US Budget in Brief; oM, Special Analysis; Nasa
budget briefing transcript; pop budget briefing transcript; poT budget
briefing transcript; A1aA Release 72-3; Nsr Release 72-106; Kelly,
W Star, 1/24/72, A14; Av Wk, 2/14/72, 14)
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¢ Nasa released briefing (held Jan, 22) on FY 1973 budget request in
which Dr. James C. Fletcher, Nasa Administrator, said budget would
“enable the United States space program to move forward on all fronts,
on a basis consistent with realistic budgetary constraints both now and
in the future.” Budget “fully supports President Nixon’s decision to
proceed with development of the space shuttle, . . . achieves this and
other basic objectives in science, in applications, and in aeronautics
within a fiscal 73 budget approximately equal to that of last year,”
la;nd “provides programs to do the kind of work this agency should
e doing.” '

In past Nasa had presented programs that required relatively modest
outlays in first year and subsequent substantial increases. In FY 1973
budget, “We have a well-balanced program that can be supported at
an essentially constant hudget level over the next several years.”

“Most important aspects” of NAsA’s FY 1973 program were: “The
decision to proceed with the space shuitle; a strong effort in space
science and applications; a major increase in aeronautics; a change
of scope in the outer planet exploration program; and a reorientation
of our nuclear rocket program.” Significant changes from FY 1972
plans were in Grand Tour and nuclear engine for rocket vehicle
application (NERVA) programs. Grand Tour of outer planets would be
replaced with less complex missions to Jupiter and perhaps Saturn.
In place of NERvA, NASA would concentrate on defining small, high-
energy nuclear propulsion system for missions to explore planets.

During 1973 and beyond, “Nasa will put even greater emphasis on
turning the knowledge and technology acquired through space research
to the immediate and lasting benefits of mankind. The recent establish-
ment of the Office of Applications was an important step in that
direction.

“In aeronautics we will increase our efforts by 50 percent this year,
directed mainly at the pressing domestic needs for quiet engines and
quiet short-haul air iransportation systems.”

Dr. Fletcher said nasa FY 1973 budget “maintains our manned
space flight capability, contributes to national security, increases the
opportunity for acquiring new scientific knowledge, encourages inter-
national cooperation, addresses the problems of society and the
environment, and helps to assure continued American leadership in
aeronautics.”

Dr. George M. Low, Nasa Deputy Administrator, discussed space
shuttle funding: “The shuttle, as we now visualize it”—if it had
pressure-fed boosters and 4.6- by 18.3-m (15- by 60-ft), 30000-kg
(65 000-1b) capacity—“will cost $5.5 billion to develop. This includes
two flight vehicles.” Funding would “spread over more than 6 years,
but the bulk of the funding will be expended over a six-year time
period. In addition . . . there will be an investment in facilities of
about $300 million. And if more orbiters and boosters are needed for
flight applications, these will cost $250 and $50 million apiece. Our
current estimates for the cost per flight are $7.7 million. This is less
than most of the launch vehicles we’re using today.” (Transcript)

® Federal Communications Commission had been asked to decide on feasi-
bility of U.S. Postal Service using satellites to transmit facsimile mail
for business items, Newsweek reported. (Newsweek, 1/24/72)
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January 24-25: Federal Aviation Administration held international sym-
posium in Washington, D.C., on area navigation. Talks covered opera-
tional experiences of airlines, military, and general aviation; capabilities
of specialized area navigation equipment; and R&D for future area
navigation application. Apollo 9 Astronaut James A. McDivitt, Apolle
Program Manager, addressed symposium banquet. (FAA Release 72-02;
FAA PIO)

January 25: Apollo 16 spacecraft had developed fuel leak in reaction
control system and would be removed from launch pad for replacement
of fuel tank, NAsA announced. Leak had apparently been caused by
overpressurization of teflon bladder by ground support equipment.
NAsA later said repair was not expected to delay launch, scheduled for
April 16. (Reuters, NYT, 1/26/72, 27; W Post, 1/28/72, AS)

* Cosmos 472 was launched from Plesetsk by U.S.S.R. Orbital parameters:
1536-km (954.4-mi) apogee, 193-km (119.9-mi) perigee, 102.2-min
period, and 82° inclination. Satellite reentered Aug. 18. (¢sFc SSR,
1/31/72; 8/31/72; SF, 6/72, 262)

* Subcommittee on Nasa Oversight submiited to House Committee on
Science and Astronautics Space Shuttle—Skylab: Manned Space Flight
in the 1970’s, status report prepared by Committee staff at request of
Subcommittee Chairman, Rep. Olin E. Teague, from information from
NAsA space flight Centers and key industrial contractors.

Conclusions on Skylab program were that program was within
projected costs; bulk of equipment and systems were meeting design
requirements in performance and reliability; and, despite some prob-
lems in procuring and integrating experiments, schedules were being
met and no flight delays or significant cost increases were anticipated.
Serious consideration was recommended for several options: possibility
of flying backup Skylab B in 1974-1976 period; possible revisits to
Skylab A after first three flights; and use of remaining Saturn IB
launch vehicles in earth resources and applications flights after
Skylab A program, during 19741978 period.

Conclusions on space shuttle program were: Sufficient technology
existed to undertake development of fully reusable, low-operation-cost,
earth-orbital shuttle. Number of design possibilities had been studied,
covering range of development costs. Regardless of design chosen, as
development costs were reduced, system recurring operating costs
increased. In addition to reducing cost of near-space operations by
order of magnitude, shuttle offered many opportunities for increased
flexibility of earth resource surveys and management, space manu-
facturing, and short-term rapid-response laboratory facilities. And
shuttle could also be used to improve national security position. (Text)

* Tenth anniversary of start of Saturn V project at Marshall Space Flight
Center. Since inauguration of Advanced Saturn development Jan. 25,
1962, Saturn V launch vehicles had been used successfully to launch
eight manned space flights. Apollo 16 Saturn V booster would be
26th Saturn launch vehicle flown from Kennedy Space Center since
firing of first Saturn I Oct. 27, 1961. (MsFc Release 72-3)

® Tass said Soviet test of lunar iron samples from Luna 16 and Apollo 11

had shown lunar iron resisted rust better than iron found on earth.
(Reuters, C Trib, 1/26/72)
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* President Nixon submitted to Senate nominations of Kenneth Rush to
succeed David Packard as Deputy Secretary of Defense and of
Eberhardt Rechtin to new post of Assistant Secretary of Defense for
Telecommunications. Packard’s resignation was effective Dec. 13, 1971.
(PD, 1/31/72, 119-20, 152)

* Manned Spacecraft Center announced award of $407 630 to General
Electric Space Div. for development of checkout system for space
shuttle software. GE would develop system specifications, computer
program compatible with Msc system, procedural documents, and
demonstration plan; would document results; and would demonstrate
system. (Msc Release 72-21)

* “Political advantages and votes” were in the 50 000 jobs of space shuttle
program, New York Times said, “and in the lift it would give to the
nation’s ailing aerospace industry.” Shuttle jobs over next four fiscal
years would offset expected losses in jobs that would occur as Apollo
and Skylab programs ended. “Thus, if President Nixon’s plan is
approved, private employment under Government space contracts will
level out during this period at not much less than its present total of
111,000 jobs.” Administration’s proposed $5.5-billion shuttle invest-
ment was to be augmented by up to $2 billion before program became
operational in later 1980s. “During that decade, $3-billion to $4-billion
more will probably be spent on shuttle operations—one-third of them
for military flights—if the current plan is followed.” Annual shuttle
spending would double in FY 1973 to $200 million, triple in FY 1974
to $600 million, and reach $1 billion in FY 1975. (Lyoms, NYT,
1/25/72, 16)

January 25-27: House Committee on Science and Astronautics held 13th
meeting with Panel on Science and Technology, with theme of remote
sensing of earth resources. Dr. James C. Fletcher, NaAsa Administrator,
said in theme address that key element of long-range earth survey
program was development of machine capability to accept raw data
from sensors in air, in space, on ground——infrared, microwave, etc.
This level of machine capability did not yet exist. “What we will need
are computers of a different level of sophistication that can adapt from
their own experience and changing information needs as they digest
continuing inputs. This work will lead, in turn, to the development of
models of the natural world.” Earth resources, meteorological, and
environmental satellite data and data relay capabilities would force
“quantum jumps necessary to create the kinds of interconnected models
of natural and human action that will be essential in the not too
distant future.” Ability to observe and measure phenomena affecting
everyday life was “one of the most important products of our space
program.”

Dr. H. Guyford Stever, National Science Foundation Director, said
in keynote address U.S. had necessary equipment and techniques for
remote sensing. “The scientific potential in geology, oceanography,
hydrology, and a host of other disciplines is well known. . . . What
we don’t know very well is the impact of the application of remote
sensing technology on society and its goals and values.”

Dr. Edward E. David, Jr., Presidential Science Adviser, said that it
was easier to acquire data than to interpret it and that “traditionally,
unfortunately, interpretation is neglected until it is too late.” Automatic
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processing and retrieval of images would be major resource. Machine
processing of images, still in infancy, would be a most important part
of earth resources experiment. (Transcript)

January 26: Apollo 15 Astronauts David R. Scott, Alfred M. Worden, and
James B. Irwin were received by Vice President Boris Bakrac of the
Assembly of Croatia and met with President of Yugoslav Academy of
Sciences and Arts, Dr. Grga Novak, during two-day visit to Zagreb,
Yugoslavia. Astronauts were touring Europe to discuss Apollo 15
mission with scientists. (FBis—-Yugoslavia, 2/4/72, 112)

* Requests for participation in Skylab Student Project [see Jan. 3] had
increased to more than 80 000 from some 15000 in early January,
NASA announced. (NAsA Release 72-19)

* Washington Evening Star editorial supported space shuttle development:
“Congress should go along with this proposed investment, knowing
that if the country’s highly efficient space organization is killed, it
will not easily be revived. There is still much work to be done on those
peaceful cosmic frontiers that can spread many benefits and much
inspiration on this troubled earth.” (W Star, 1/26/72, Al7)

* Senate Committee on Aeronautical and Space Sciences favorably reported
H.R. 11487, bill that would authorize sale of land at Kennedy Space
Center for Chapel of the Astronauts. (CR, 1/26/72, D28)

January 27: High-speed interferometer (Hs1) developed for Nasa at Jet
Propulsion Laboratory would be used by JPL engineers to record
levels of chemical components of Los Angeles smog, NAsA announced.
California Div. of Highways had requested JPL assistance in monitor-
ing trace constituents of city’s atmosphere to help fight air pollution.
Data gathered would also be given to Los Angeles Air Pollution Control
District. HsI, designed for use on future NAsA spacecraft, could detect
five parts of carbon monoxide per billion parts of atmosphere.
Instrument would monitor Santa Monica Freeway, particularly during
traffic peaks. (Nasa Release 72-15)

Marshall Space Flight Center announced selection of Aerojet-General
Corp., Lockheed Propulsion Co., Thickol Chemical Co., and United
Technology Center to receive separate, two-month, $150000 study
contracts to analyze possible use of solid-fuel motors with 305- and
396-cm (120- and 156-in) diameters to power space shuttle booster.
(MsFc Release 72-4)

Rep. Bob S. Bergland (D-Minn.) was elected member of House Commit-

- tee on Science and Astronautics. (CR, 1/27/72, H367)

* NasA launched Black Brant VC sounding rocket from Wallops Station
carrying Goddard Space Flight Center performance test payload.
Rocket and instrumentation performed satisfactorily. (SR list)

Federal Aviation Administration announced award of contracts totaling
approximately $3 million to six companies for first phase of five-year
program to develop microwave landing system (mis) for civil and
military use [see Jan. 17]. Companies were Airborne Instrument
Laboratory, Bendix Corp., Texas Instruments Inc., Raytheon Co.,
Hazeltine Corp., and 17T Gilfillan, Inc. (Faa Release 72-18)

January 28: Preliminary description of Apollo 15 lunar samples was
presented by Apollo 15 Preliminary Examination Team in Science.
More than 350 individual samples weighing total of 77 kg (170 lbs)
had been collected from 10 areas in Hadley region during July 26—
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Aug. 7, 1971, mission. Samples were mare basalts and breccias with
variety of premare igneous rocks. “The bulk chemical compositions
and textures of these rocks confirm the previous conclusions that the
lunar maria consist of a series of extrusive volcanic rocks that are rich
in iron and poor in sodium. The breccias contain abundant clasts of
anorthositic fragments along with clasts of basaltic rocks much richer
in plagioclase than the mare basalts. These two rock types also occur
as common components in soil samples from this site. The rocks and
soils from both the front and mare region exhibit a variety of shock
characteristics that can best be ascribed to ray material from the
craters Aristillus or Autolycus.” (Science, 1/28/72, 363-74)

¢ Dr. James C. Fletcher, nasa Administrator, in letter to New York Times,
criticized interpretation of shuttle economics in Jan. 25 Times article:
“NAsA has a good record on cost estimating, as demonstrated by bring-
ing in the Apollo program below the original estimates. Even if a
contingency amount of $1 billion should be required to overcome
unforeseen problems beyond those provided in the $5.5 billion esti-
mates, the combined total for development and initial investment will
be substantially below the $10 billion to $14 billion estimate in the
Times.” (NYT, 2/7/72)

* LeRoy E. Day, ~asa Space Shuttle Program Deputy Director, described
studies of shuitle’s effect on payload development costs during speech
before American Institute of Astronautics and Aeronautics Rocky
Mountain Section in Boulder, Colo.: “A number of . . . payloads
have been flown and historical design and program cost data were
available. We have determined by actual preliminary design, prepara-
tion of program plans, and detailed costing analyses, that these pay-
loads could have been redesigned to fly on the shuttle with payload
development cost savings . . . of 50% of the historical baseline. The
studies conclude that the cost of developing payloads (the major
portion of space program costs) can be reduced primarily as a result
of the shuttle’s ability to retrieve payloads for reuse, refurbishment
and updating.”

Dichotomy of unmanned and manned space programs should not
be perpetuated, Day said. U.S. needed to continue “vigorous and
meaningful manned space program” that did not “obscure the auto-
mated satellite programs.” Shuttle was “the one mechanism that can
effectively support both goals in an optimum way” within mational
space budget. (Text)

* President Nixon’s “enthusijastic support” of space shuttle had “pumped
fresh breath of life” into NasA, “buoyed the spirits of a flagging
aerospace industry and lost no friends in politically vital West Coast
and southern states,” Robert Gillette said in Science article. Shutile
endorsed by President was “considerably less ambitious, and at least
a billion dollars cheaper, than the shuttle NAsA has fought for” but
“in basic outline it remains unchanged. . . .” Shuttle “and its presi-
dential stamp of approval stand as a tribute to NasA’s deft and persistent
salesmanship, a talent marked by careful acquiescence to political and
economic realities and by a willingness to bleed other programs, includ-
ing Apollo, to keep the shuttle alive.”

While “some budget bureau officials are said to be unhappy with
the magnitude, the design, and the pace of the shuttle project as it
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now stands,” prospects for “scuttling the shuttle are slim.” Shuttle
possessed few of ssT’s intrinsic weaknesses. Central moral issue raised
by the ssT was “the propriety of government subsidy for an essentially
commercial enterprise.” Shuttle “has no such commercial overtones,
and, by any measure, it is a more truly national enterprise.”

Congressional attack on supersonic transport program, while largely
based on project’s economics, had drawn strength from “vast and
vocal public constituency aroused by alarms . . . of environmental
damage.” No such catalytic issue seemed likely to arise in shuttle
debate. Gillette quoted unidentified Senate aide as saying, “Unless we
can pull together the kind of public campaign that brought down the
ssT, the shuttle is going to get by this year without a thorough
examination and without an adversary hearing in Congress.” (Science,
1/28/72, 392-6)

o Nike-Apache sounding rocket was launched by Nasa from White Sands
Missile Range carrying Univ.- of Minnesota experiment to measure
composition of neutral atmosphere between 95 and 125 km (59 and
78 mi). Structural failure of undetermined origin caused vehicle to
break up three seconds after launch. (vasa Rpt srL)

¢ Creative science in U.S. was in transition state, Dr. William D. McElroy,
National Science Foundation Director, said in Science editorial. “And
much of the feedback associated with this fermentation is focused on
NsF, which in this country is often equated with creative science and
scientists.” Historically, NsF had devoted large portion of its resources
to “pursuit of disciplinary science—research and science education
motivated solely by the intrinsic needs of a discipline or the creative
needs of individual scientists. This kind of programming has been
highly successful and must continue, for it is the bedrock of all
scientific enterprise. However, there must also be a heightened aware-
ness of the requirements placed on all science, and for this reason,
a significant share of the total resources available to NSF in the future
must be devoted to the social and technological needs of the nation.
This, however, does not mean that the Foundation should be diverted
from its earlier and historical purpose; in fact, this diversification
should be construed as a means of strengthening that purpose.”
(Science, 1/28/72, 361)

* Manned Spacecraft Center announced issuance of two requests for pro-
posals for space shuttle heating contracts. One request was for design
study of ablative materials with low density to protect space shuttle
orbiter and one was for design and construction of heating unit to
produce high temperatures for testing materials used externally on
shuttle. (Msc Releases 72-24, 72-25)

January 29: Vice President Spiro T. Agnew scored Senate critics of
President Nixon’s decision to proceed with development of space
shuttle in speech before Florida Jaycees state convention in Daytona
Beach: “They would, in effect, bring to a virtual halt this country’s
technological progress in a field which has already proved of enormous
benefit to mankind and holds even greater promise for the future.
Worse, they would have us abandon our hard-won leadership in an
area where United States ingenuity and creativity visibly overcame the
lead of our principal world competitor and proved the American free
enterprise system is still Number One when the chips are down.” (Text)
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* US.SR’s Luna 19 (launched Sept. 28, 1971) had orbited moon 1358
times and was operating satisfactorily, Tass announced. Spacecraft
had studied moon’s gravitational field, measured interplanetary mag-
netic field and meteor-flow density, studied characteristics of space
radiation in lunar space for comparison with Mars 2 and Mars 3 data,
and collected data on dynamics of changes in intensity of space
radiation corpuscular flows. (FBIs-Sov, 1/31/72, 11)

¢ Paralytic patients at Southwest Research Institute in San Antonio, Tex.,
were using system developed at Langley Research Center to adjust their
immediate environment, United Press International reported. System
used paddles and switches activated by patients’ eye movements and
breath to control room lights, radio, TV, and other elecironic devices.
(C Trib, 1/29/72)

* Delivery to Dulles International Airport of ARTS 1I—computerized auto-
mated radar terminal system to improve air traffic handling in busy
terminal areas—was announced by Federal Aviation Administration.
System processed radar beacon signals emitted by airborne trans-
ponders giving aircraft identity and altitude and presented information
on radar displays for air traffic controllers. (Faa Release 72-19)

January 30: TFirst of four lunar eclipses to occur during 1972 was
partially visible in portions of North and South America. Smithsonian
Astrophysical Observatory spokesman said later that 37-min eclipse
was not seen over Northeastern U.S. because of cloud cover. (NYT,
1/29/72, 19; 1/31/72, 3)

Jonuary 31-February 23: European Space Research Organization’s
117-kg (257-1b) Heos 2 Highly Eccentric Orbit Satellite was launched
by nNasa from Western Test Range by three-stage thrust-augmented
Thor-Delta (DSV-3L) booster at 9:20 am pst. Orbital parameters:
244 011-km (151 621.4~mi) apogee, 416-km (258.5-mi) perigee, and
90.2° inclination. »

All vehicle systems monitored during launch functioned normally.
Second burn of 2nd stage and ignition and burnout of 3rd stage
occurred over Indian Ocean south of African continent. By Feb. 6 all
flight experiments had been turned on and were working properly and
all spacecraft systems were still functioning normally Feb. 23. On
Feb. 18 wasa officially judged mission successtful.

Primary nasa objective was to place spacecraft into orbit that would
permit successful achievement of ESRO scientific objectives and provide
tracking and telemetry support. Satellite—16-sided cylinder with 70%
of its outer surface covered with solar cells—carried seven experiments
to investigate strength and direction of magnetic fields, energy dis-
tribution of protons and electrons, and nature of solar winds; make
very-low-frequency solar observations; and detect micrometeorites.

Heos 2 was second HEOS mission. Heos 1 had been launched Dec. 5,
1968, and was still in orbit. After orbital insertion, spacecraft was
controlled from European Space Operations Center (Esoc¢) and tracked
by European Space Tracking Stations (£sTrRack). European Space
Technology Center (ESTEC) was responsible for project management
and would reimburse NasA $6.6 million for booster and prelaunch and

launch support services. (NAsA proj off; masa Release 72-17; GsFc
SSR, 1/31/72)
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January 31: Mathematica, Inc., published Economic Analysis of the Space

Shuttle System. Report of study directed by Klaus P. Heiss and Oskar
Morgenstern under Nasa contract concluded development of space
shuttle system was economically feasible assuming level of space
activity equal to average of U.S. unmanned space program of past
eight years; thrust-assisted orbiter shuttle {TA0S) with external hydro-
gen and oxygen tanks was economically preferred choice among
current shuttle configurations; and choice of thrust assist for orbiter
shuttle was still open, with pressure-fed boosters and solid-fuel rocket
motors, either using parallel burn, as main economic alternatives, Third
economic choice was use of series-burn boosters. (Text)

NAsA launched two sounding rockets from Wallops Station in support of

winter anomaly program. Nike-Apache carried Univ. of Illinois experi-
ment to 200-km (124.3-mi) altitude to measure D- and E-region
ionospheric characteristics during winter anomaly. Super Arcas carried
Pennsylvania State Univ. experiment to 82.3-km (51.1-mi) altitude to
measure electron density in upper atmosphere. Rockets and instruments
functioned satisfactorily. (Nasa Rpts srL)

New map depicting geologic features of moon’s visible side had been

published by U.S. Geological Survey, Chicago Tribune reported. Map
provided “unique picture of the distribution of the various kinds of
rock materials.” (C Trib, 1/31/72)

Marshall Space Flight Center announced award of $9.8-million contract

modification to McDonnell Douglas Astronautics Co. for work on
backup Skylab Workshop. Modification included production com-
pletion and post-manufacturing verification of backup hardware and
launch site support operations through completion of second manned
mission. (MSFC Release 72-5)

Senate received nomination of Apollo 10 astronaut Col. Thomas P.

Stafford (UsAF) to be brigadier general. Col. Stafford was Director of
Flight Crew Operations at Manned Spacecraft Center. (CR, 1/31/72,
S8%4; A&A 1971)

Unidentified senior analysts said in Washington, D.C., that People’s

Republic of China had deployed “handful” of ballistic missiles with
estimated 2400- to 4000-km (1500- to 2500-mi) range. Missiles used
storable liquid propellant that permitted underground installation in
concrete and steel silos. (Beecher, NYT, 2/1/72, 1)

Major thrust of Dept. of Defense FY 1973 expenditures was to improve

strategic weapon capability, Aviaiion Week & Space Technology
editorial said. Budget [see Jan. 24] was “the best news the aerospace
industry has had in several years . . . a clear signal for action and
forward thrust. It also imposes an awesome responsibility on the
aerospace industry. Once again it is being called upon to produce
new and demonstrably superior hardware on which it is possible to
base a military power sufficient to deter major war and sufficient to
win quickly any minor wars. It must produce swiftly and efliciently.
Neither the aerospace industry nor the country can afford any more of
the expensive development fiascos of the McNamara era.” (4v Wk,
1/31/72, 9)

During January: Space Science Board of National Academy of Sciences

and National Research Council released Outer Planets Exploration,
1972-1985. Analysis of new cost and engineering data for unmanned
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spacecraft for missions to outer planets had been made for NasA by
panel chaired by Dr. Francis S. Johnson of Univ. of Texas at Dallas.
Extensive study of outer solar system was “one of the major objectives
of space science in this decade.” Panel recommended thermoelectric
outer planets spacecraft (Tops) be developed and used in Grand Tour
missions of late 1970s; Pioneer-level program be maintained for
exploration of Jupiter and Saturn and their satellites every two years;
Pioneer-F and -G evaluate radiation environment of Jupiter and
Pioneer-H be readied for Jupiter magnetosphere mission to further
evaluate planet’s radiation if necessary; NasAa ground-based research
on planetary exploration be continued; even-segment Titan booster or
its equivalent be developed for outer planet exploration; support be
provided for scientific advisory committees, development of instru-
mentation, and studies of alternative mission strategies for Jupiter and
Saturn exploration; and NasA development of methods of solar and
nuclear electric propulsion be continued.

Report recommended programs for three funding levels: four ToPS
Grand Tour missions in 1976-1980 period at $400-million annual
budget level, compromise between Grand Tour missions and outer
solar systems programs like modified Pioneer missions at $250-million-
a-year level, and varied program of outer solar system exploration
using modified Pioneer spacecraft at lowest funding level, approxi-
mately $400 million over one decade. (NAS—NRC-NAE News Rpt,
1/72, 8-9)

e Advanced technology aircraft to evolve from increased Nasa, Dept. of
Transportation, and Dept. of Defense use of research and experimental
aircraft were described in Astronautics & Aeronautics by Langley
Research Center Director Edgar M. Cortright. “nasa, in coordination
with pop and DoOT, plans a program to design and manufacture two
STOL transports. Although these aircraft probably will be smaller than
anticipated production models, they will suit the needs of developing
promising STOL augmented-lift concepts, control systems, and cross-
wind landing gear. They will be able to operate within acceptable
noise limits to and from sTOL strips about 2000 ft [610 m] long.”

Joint Nasa-Army plan “should lead to advanced helicopter and tilt-
rotor research vehicles. Although oriented primarily toward military
applications, the research results will apply to commercial vroL
transports.”

Advanced subsonic transports of the 1980s “will incorporate most
of the applicable advanced technology . . . with significant gains in
productivity. A longer range, higher capacity ssT [supersonic trans-
port] would fill a need on the transatlantic routes and the longer routes
across the Pacific. And no forecaster can discount the possibility of a
hypersonic transport (HsT) for the 1990s.” (4&4, 1/72, 30-4)
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February 1: Nasa released preliminary timeline for Apollo 16 manned
lupar landing mission. Apollo 16 would be launched from Kennedy
Space Center at 12:54 pm EST April 16—with lunar module landing
on moon at 3:41 pm EST April 20 and lifting off moon at 4:39 pm EsT
April 23. Returning command module would splash down at 3:30 pm
EST April 28. (xsc Release)

* HR. 12824, $3.379-billion FY 1973 wasA authorization bill, was intro-
duced by Rep. George P. Miller (D-Calif.), Chairman of House Com-
mittee on Science and Astronautics. (CR, 2/1/72, H556)

* Apollo 15 Astronauts David R. Scott, James B. Irwin, and Alfred M.
Worden visited President Nixon at White House to report on their
16-day goodwill tour to Poland and Yugoslavia. (PD, 2/7/72, 196)

* Development of automated visual sensitivity tester was announced by
Ames Research Center. Simple, accurate, and easy-to-use device to map
individual vision patterns was originally developed for use during
long-term confinement, such as during space flight. It mapped position
and extent of normal blind spot of each eye and plotied abnormal blind
spots. Device was expected to be valuable in diagnosis and treatment
of many disorders, including brain damage caused by tumors or
injuries, optic track degeneration, glaucoma, and detached retina. It
could be used in testing visual acuity, color blindness, dynamic ocular
tracking, form discrimination, Optokinetic Nystagmus Reflex, and color
sensitivity. (NAsA Release 72-21)

* Research scientists had been invited to submit proposals for Skylab
experiments studying use of weightlessness, NasA announced.
Experiments would use weightlessness in space to develop improved
techniques for preparing biclogical materials and for studying crystal
‘growth, solidification, and other aspects of nonorganic substances.
One invitation was for electrophoresis—motion of charged particles
through fluid while under influence of electrical field. Use of technique
on ground was hampered by effects of heat convection in fluid and
sedimentation, Second invitation was for investigations of solidification
effects, crystal growth, and other phenomena in weightless materials,
using either small multipurpose electric furnace or system for levitating
small samples of molten materials and closely observing them as they
cooled and solidified. First experiments could be flown on Skylab
missions beginning in 1973. (nNAsA Release 72-22)

* S.R. 193, joint resolution to redesignate Cape Kennedy as Cape Canaveral,
was introduced by Sen. Edward J. Gurney (R-Fla.) and Sen. Lawton M,
Childs, Jr. (D-Fla). Resolution would retain name John F. Kennedy
Space Center for Nasa facilities on Merritt Island. Sen. Gurney said
it was from Ksc, “and not from the Cape itself, that President Kennedy’s
dream was realized.” Desire of Cape’s residents for restoration of
400-yr-old name Canaveral and “desire of a lasting memorial to the
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President” could be accomplished through adoption of resolution.

“From a historical standpoint, no greater justice could be done.”
(CR, 2/1/72, S862-4)

Manned Spacecraft Center announced contract award and issuance of

requests for proposals for work on space shuttle. One-year, $99 985,
firm-fixed-price contract went to Lowey/Snaith, Inc., to study methods
for making space shuttle orbiter interior pleasant environment for
working and living. RFPs were for design study for orbiter’s orbital
maneuvering system (oMs). Firm selected would receive one-year,
$250 000 firm-fixed-price contract. (Msc Releases 72-29, 72-30)

First avionics testbed aircraft for Air Force Airborne Warning and

Control System (Awacs)—modified Boeing 707-320 topped by 9-m
(30-ft) rotodome—was rolled out at Boeing Co. facility in Renton,
Wash. awacs would detect and track aircraft at high and low altitudes
over land and water and track low-altitude aircraft over extended
areas. (USAF memo for correspondents)

Highest frequency measurement reported to date was announced by
National Burean of Standards scientists in Applied Physics Letters.
Scientists had measured frequency of infrared light waves generated
by helium-neon laser to 88 376 245 million cycles—100 times higher
than any frequency recorded until 1968. (Evenson, Day, et al., Applied
Physics Letters, 2/1/72, 133-4)

Brazilian Agriculture Minister Cirne Lima inaugurated new meteoro-
logical satellite tracking station in Brasilia, Brazil. Station was second
built in Brazil; first was in Rio de Janeiro. (rBis-Brazil, 2/3/72, D3)

February 2: Mariner 9 news conference was held at Nasa Hgq. Spacecraft

(launched May 31, 1971) was in 81st day in Mars orbit, had accepted
25000 commands, and had taken about 5000 pictures. Dr. Bradford
Smith of New Mexico State Univ. said wind-transported dust that had
obscured early Mariner 9 photography was more widespread and
occurred more frequently than generally had been supposed; substan-
tial quantities of surface dust were displaced each Martian year by local
winds that varied with season and with specific areagraphic location;
and large-scale atmospheric instabilities occurred, producing hemis-
pheric and global dust storms which were seasonal but apparently did
not occur every Martian year. Storm observed by Mariner 9 had begun
in late September 1971, reached its peak in late October, and had
cleared slowly until mid-December. Planet was quite clear in February.

Mariner.9 photos included pictures of huge volcano with base 500
km (300 mi) wide, Harold Masursky of U.S. Geological Survey told
press. . .. as the storm cleared we were able to establish that the dark
spots that we saw barely sticking up through at first” were “the very
summit of Nix Olympica. This tall mountain with a complex crater at
the top and the scalloped edges and the flat, or non-raised rims indi-
cated to us that this was probably a ‘multiple volecanic vent. As the
storm continued clearing finally we could see all the way down to the
great plains at the base of the mountain. Now this is a great volcanic
pile . . . twice as big as the great volcanic pile that forms the Hawaiian
Islands. The Hawaiian pile is about 225 kilometers [140 miles] across
and . . . about 9 kilometers [6 miles] high. It is the largest volcanic
pile on the earth. It is something like 32,000 feet [9800 meters] from
the floor of the Pacific to the top of the mountain.”
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Photos also showed “spectacular channel” 100 km (60 mi) long with
numerous side branching valleys that ended in featureless areas.
Absence of vents at ends of valleys made gaseous eruption formation
improbable and suggested channel might have been formed by water
erosion. Highest amount of water vapor—one thousandth of that in
earth’s atmosphere—above Mars’ south polar cap suggested that water
vapor was being released from region as cap retreated. Absence of
vapor over north polar cap indicated that water vapor there was
condensed in carbon dioxide and was transported by storm or by
general circulation from south polar cap to north polar cap. Vapor
over south polar regions was slightly less than 20 precipitable
micrometers,

Mariner 9 photos of Mars had provided data which conflicted with
data from 1969 Mariner 7 Mars probe. From 1969 photos of heavily
cratered planet experimenters had decided that Mars was “a dead
planet, very primordial . . . the product of the accumulation of the
cosmic debris that fell in to form the planet.” Mariner 9 photos showed
“something very, very different indeed. . . . we can see the great volcanic
piles and because of the crispness of the edges and the lack of craters,
we think these are geologically young . . . [and] we have a geo-
chemically evolved planet.” Comparison of 1969 and 1971 photos
showed that south polar cap regions completely covered by frost in
1969 were only partially covered in 1971. During period when photo-
graphed by Mariner 9 little separations had widened and solid carbon
dioxide coverage had broken up until many dark spots showed through
as the ice sublimated and revealed underlying dark rocks.

Dr. Charles A. Barth of Univ. of Colorado reported that Mars
atmosphere was primarily carbon dioxide but also contained atomic
hydrogen and atomic oxygen. “The atomic oxygen comes presumably
from the photo-dissociation of carbon dioxide and the atomic hydrogen
comes most probably from the photo-dissociation of water vapor.”
Amount of atomic hydrogen varied very little with altitude. Atomic
hydrogen extended some 20 000 km (12000 mi) from planet like a
“great big sphere of glowing hydrogen atoms with the spacecraft
running around through it. Those hydrogen atoms are put there from
photo-dissociating water vapor and because of the very low gravita-
tional field of Mars, it is relatively easy for these atoms to escape. In
fact, the picture that we have, is that water comes up out of the surface
of Mars, goes into the lower atmosphere . . . [and] gets deposited in the
polar caps; when the polar caps thaw, it is released into the atmos-
phere.” Atomic hydrogen was escaping into upper atmosphere at rate
equal to 380 cu m (100 000 gallons) of water per day. (Transcript)

* Nasa was working with Dept. of Transportation (pot) to define char-
acteristics of clear-air turbulence (cAT) better and to develop methods
of detecting it in flight, Flight Research Center announced. Instrumented
B-57 aircraft—equipped ‘with DOT prototype radiometric sensor able to
detect cAT up to 80 km (50 mi) ahead of aircraft—was being flown
at altitudes up to 15000 m (50000 ft) in areas over western U.S.
where CAT was expected. Aircraft also carried Univ. of Wyoming
aerosol and ozone detector to determine relationship between presence
of aerosols or ozone, or both, and atmospheric conditions that caused
CAT. Since tests began one year before, B-57 had completed 13 flights.
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Space Center for chapel to two years after act’s enactment date. (CR,
2/3/72, S1097-8)

e Award of $185000 grant for joint Dept. of Health, Education, and

Welfare, nasa, and Corp. for Public Broadcasting project to beam
educational TV programs to rural residents in eight Rocky Mountain
states was announced by HEw. Total of $500 000 was to be spent on

early childhood and career education programs to be transmitted via
Ats-¥ satellite scheduled for May 1973 launch. (AP, NYT, 2/6/72)

* Senate confirmed nominations of Kenneth Rush as Deputy Secretary of

Defense and of Eberhardt Rechtin as Assistant Secretary of Defense
(Telecommunications). (CR, 2/3/73; pop Directory, Spring 1973)

February 4: Marshall Space Flight Center announced award of one-month

$1-million interim contract extension to North American Rockwell
Corp. Rocketdyne Div. for space shuttle main engine. Contract was
awarded pending completion of General Accounting Office review of
original $500-million contract awarded July 13, 1971. Review had
been requested by competing contractor, United Aircraft Corp. Pratt &
Whitney Div., on Aug. 3, 1971. (msFc Release 72-9; A&4 1971)

Manned Spacecraft Center announced award of $175183 cost-plus-fixed-

fee contract to Cornell Aeronautical Laboratory, Inc., to conduct
simulations of space shuttle orbiter approach and landing. Simulations
would enable engineers to establish more accurately aft location of
orbiter’s center of gravity and systems for vehicle aerodynamic control.
Contract would end July 31. (Msc Release 72-31)

Ultrasonic wrench developed by Nasa to connect tubing in Saturn boosters

was available to private industry for possible commercial use, Marshall
Space Flight Center announced. Wrench induced flexuous vibrations
in nut being tightened and guaranteed calibrated tension. It could be
used by industry on conventional nuts and bolts, which could replace
expensive lock nuts and bolis that changed color as tension increased.
Ultrasonic tightening also could remove normal friction forces and
ensure proper tension by preselected torque dial. (MsFc Release 72-10)

Largest NAsA-owned aircrafi—T.ockheed C-141 StarLifter weighing 147 000

kg (325000 1bs) with 49-m (160-ft) wing span and 43-m (140-ft)
length—was delivered to Ames Research Center. Aircraft, modified to
accept infrared telescope 91 cm (36 in) in diameter and two computers,
would be used by NAsA as international facility for infrared astronomy.
Aircraft observatory would be unique when telescope was installed
later in year. (aRc Astrogram, 3/16/72, 1)

President Nixon sent message to Congress outlining plan for Federal

Partnership in District of Columbia’s observance of American Revolu-
tion Bicentennial in 1976: <. . . there will be a handsome new building
for one of the Mall’s oldest tenants, the Smithsonian Institution. This
structure, which will house the National Air and Space Museum with
exhiyits ranging from Kitty Hawk to Hadley Rille and with a former
astronaut |[Michael Collins] in charge, can be ready in 1976 if the
Congress will move now to approve FY 1973 construction funds for it;
the plans are nearly complete.” (PD, 2/7/72, 184-93)

February 6: Fire leveled eight-trailer modular complex being used by

NASA as temporary office space near Astrionics Laboratory at Marshall
Space Flight Center. Redstone Arsenal Fire Dept. extinguished blaze
within one hour but officials said portion of building containing high
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vacuum and thin film research section of hybrid microelectronics
research laboratory had suffered minor damage. msFc Director, Dr.
Eberhard F. M. Rees, later appointed six-member board to investigate
cause of fire that led to estimated $100000 loss, but no injuries.
(Huntsville Times, 2/8/72)

February 7: Experiment turn-on and checkout of Heos 2 Highly Eccentric
Orbit Satellite (launched by wasa for European Space Research Orga-
nization Jan. 31) was completed and spacecraft became fully opera-
tional. Heos 2 carried seven experiments to study interplanetary physics
and high-latitude magnetosphere. (Nasa Release 72-29)

¢ US.SR’s Lunag 19 lunar probe (launched Sept. 28, 1971) was still
relaying high-quality photos of lunar surface. Two photos showed
region around Eratosfyen Crater and around Godyen and Agrippa
Craters. (SBD, 2/7/72, 34)

¢ NasA launched Nike-Tomahawk sounding rocket from Kiruna, Sweden,
carrying Swedish auroral aeronomy experiment. Rocket and instru-
mentation performed satisfactorily. (SR list)

® United Auto Workers filed suit in U.S. District Court in Washington,
D.C., in attempt to recoup part of first-year wage increase denied
30000 aerospace workers by Federal Pay Board Jan. 13. uAw con-
tended portion of wage increase requested represented cost-of-living
agreement made in 1968. (Rowe, W Post, 2/8/72, A7)

February 8: Apollo 16 spacecraft, returned to Vehicle Assembly Building
Jan. 27 for replacement of command module fuel tank damaged during
testing, was rolled out to Kennedy Space Center Launch Complex 39,
Pad A. Spacecraft would be mated with Saturn V booster Feb. 11 and
was to begin flight readiness test Feb. 29 in preparation for April 16
launch toward moon. (ksc Release 26-72)

* Dr, James C. Fletcher, Nasa Administrator, presented Nasa’s FY 1973
authorization request before House Committee on Science and Astro-
nautics as hearings opened. He emphasized importance of space pro-
gram to U.S. national economy: “Scientific knowledge, scientific
exploration, and the practical applications of aeronautics and space
are enormously important in their own right. But perhaps most impor-
tant of all is the need for the United States to have a continuously
advancing technology. To meet the pressing social problems of our
times requires above all a sound economy operating at a high level of
employment to generate the tax revenues required at ail levels of
government. To maintain such an economy in a competitive world,
we must increase our productivity year after year, decade after decade.
The only way in the long term to keep increasing our productivity is
through advancing our technology.

“I know of no other activity which has done and can do as much to
keep the United States strong in advanced technology as NAsA’s pro-
grams in space and aeronautics.” Economic necessity for advanced
technology; “the direct practical benefits of space applications and
improved aircraft, including their significance for national defense;
and . . . the human and future practical values of increased under-
standing of the earth, sun, moon, planets, and universe—these are the
basic reasons for maintaining a strong national program in space and
aeronautics.”
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Dr. Fletcher said that nasa’s FY 1973 program “moves forward in
that it fully supports President Nixon’s decision to proceed with the
development of the Space Shuttle, the keystone to the Nation’s future
in space; it continues our .major ongoing space programs; and it
provides a 50 percent step-up in our work in aeronautics. It is realistic
in that it supports these objectives within a fiscal year 1973 budget
approximately equal to that of last year, and under a plan that does
not commit the Nation to higher total nasa budget levels in future -
years.” (Transcript)

¢ Intelsat-IV F—4—launched by wasa Jan. 22 for Communications Satellite
Corp. on behalf of International Telecommunications Satellite Con-
sortium—was adjudged successful by Nasa. Satellite had been launched
into satisfactory transfer orbit and subsequently placed into syn-
chronous orbit at 165° east longitude, from which it was drifting to
station over Pacific at 174° east longitude. (NasA proj off)

* Manned Spacecraft Center announced issuance of requests for proposals
for development of concepts, construction of hardware, and testing of
thrust chamber for space shuttle orbit maneuver engine (oME). Two
firms would be selected, each to receive one-year, $275 000, firm-fixed-
price parallel contract. (Msc Release 72-33)

* President Nixon, in message to Congress outlining 1972 environmental
program, said: “The time has come to increase the technological re-
sources allocated to the challenges of meeting high-priority domestic
needs.” Temptation “to cast technology in the role of ecological villain
must be resisted—for to do so is to deprive ourselves of a vital tool
available for enhancing environmental quality. . . . The difficulties
which some applications of technology have engendered might indeed
be rectified by turning our backs on the 20th century, but only at a
price in privation which we do not want to pay and do not have to pay.”
Technology “must be wisely applied so that it becomes environmentally
self-corrective. This is the standard for which we must aim.”

President said he had requested in budget $23-million increase in
research and development funds for reducing aircraft noise and addi-
tional $88 million for development of “broad spectrum of new tech-
nologies for producing clean energy.” These would include “new or
increased efforts on fusion power, solar energy, magnetohydrodynam-
ics, industrial gas from coal, dry cooling towers for power plant waste
heat, large energy storage batteries and advanced underground electric
transmission lines.” He also proposed establishment of $100-million
Voluntary Fund for Environment by United Nations to which U.S.
would contribute “fair share . . . on a maiching basis over the first 5
years” to improve global environment. “We are now growing ac-
customed to the view of our planet as seen from space—a blue and
brown disk shrouded in white patches of clouds. But we do not ponder
“often enough the striking lesson it teaches us about the global reach of
environmental imperatives. No maiter what else divides men and
nations, this perspective should unite them.” (PD, 2/14/72, 218-27)

* Adapted, ultrasensitive, fast-scanning, infrared optical equipment devel-
oped by Nasa to test miniaturized electronics circuits was being used by
B. F. Goodrich Co. to test automobile and aircraft tires. Goodrich
equipment permitted, for first time, effective nondestructive tire testing,
much less expensive than destructive testing. Real-time cathode-ray-tube
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picture of heat in tires was produced as tires spun in testing device.

Hot spots, indicating design or construction flaws, appeared as bright

areas. Sensitive IR camera read heat from 600 000 points on each tire

every second, presenting view as if tire were not spinning. Equipment
could be used in testing other products and in quality control for
electronic circuitry, carbon dioxide gas-laser research, and void detec-

tion in honeycomb structures. (Nasa Release 72-24)

-~ » House passed H.R. 10243 to establish Office of Technology Assessment for
Congress by vote of 256 to 118. Office would identify and consider im-
pacts of technological application. (CR, 2/8/72, H865-7)

February 8-11: nasa and European Space Conference (Esc) Joint Experts
Group met in Neuilly, France, to identify potential areas for European
participation in U.S. post-Apollo space program. In statement issued
Feb. 11 Group said Nasa, “noting President Nixon’s approval on Jan.
5, 1972, to proceed with development of the space shuttle,” had en-
couraged European participation in shuttle development. NasA expected
that European participation would be “within the context of a broader
program which included multilateral European responsibility for de-
velopment of a major element such as reusable space tugs to provide
access to geosynchronous and other orbits” beyond shuttle’s capability
or “shuttle-borne orbital laboratories” for research by U.S. and Euro-
pean scientists. Group recommended calendar for actions to permit
governmental decisions consistent with July 1 NAsA commencement of
shuttle development. (Nasa Note to Editors, 2/11/72)

February 9: President Nixon sent United States Foreign Policy for the
1970°’s: The Emerging Structure for Peace to Congress. Third annual
report on U.S. foreign policy analyzed world situation. Of space, Presi-
dent said: “As our astronauts have seen, the unity of the Earth is
experienced most vividly from outer space. And conversely, seen from
our planet, space itself is a frontier to mankind as a whole, not merely
to individual nations. Space is, therefore, an unparalleled field for
cooperation among nations.

“As we move into the second decade of space exploration, the U.S.
is committed to work with others in space for the benefit of all man-
kind. We are taking whatever steps can reasonably and properly be
taken to work with other countries in the development of their space
skills.

“Specifically, we have assured the European Space Conference that
its member countries may obtain our assistance in launching satellites
which are for peaceful purposes and which are consistent with inter-
national obligations embodied in such agreements as the Quter Space
Treaty and the arrangements for the International Telecommunications
Satellite Consortium (INTELSAT). We are prepared to consider such
assistance to other interested countries. In addition, we are working
closely with the Europeans on the concepts and design of a reusable
space transportation system.

“Over the past year, NasA has agreed with the Soviet Academy of
Sciences to significant cooperation in specific space tasks, and in the
exchange of information and plans concerning our respective space
programs. We have exchanged samples of lunar soil. We are examining
together the means to enable Soviet manned spacecraft and our own to
rendezvous and dock in space. Joint expert groups have been meeting
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to arrange details of further collaboration in space meteorology, biol-
ogy, and medicine, in the study of the natural environment, and in
exploration of the moon and planets.

“In 1971, after years of negotiation in which the United States has
played a leading role, the United Nations General Assembly approved
an Quter Space Liability Convention. . .

“Last year also brought a new definitive charter for the operation
of INTELSAT. . . .”

President said wasa-Soviet Academy of Sciences space cooperation
had been among series of U.S.—Soviet agrements, “striking both in
their diversity and in their promise of mutual advantage.”

But in “changed world” conditioning U.S. foreign policy, President
noted “the end of an indisputable U.S. superiority in strategic
strength,” and its replacement by a strategic balance in which the U.S.
and Soviet nuclear forces were comparable. U.S.S.R. had continued to
improve its capability in “virtually every category of strategic offensive
and defensive weapons. . . . Soviet sirategic forces, even at current
levels, have the potential of threatening our land-based 1cBms if the
Soviets choose to make certain qualitative improvements. They have
the necessary technological base.” People’s Republic of China was
“continuing to develop a strategic offensive capability. The possibility
of accidental attacks remains.” President said it was wise for U.S. to
begin Safeguard ABM deployment, but “we may soon complete a SALT
agreement with the USSR which will limit ABM deployment.”

President commended 1970 Hague and Montreal International Civil
Aviation Organization conventions to deter aircraft hijacking and
sabotage: “These two conventions will increase the likelihood that
hijackers, saboteurs, and persons committing other attacks against
civil aircraft will be punished. . . . Universal ratification would ensure
that air pirates could find no place to hide.

“We intend to press for wide adherence to these agreements and for
continued international cooperation, including exchanges of informa-
tion on security measures. We will also continue to urge international
agreement to suspend air service to countries which refuse to cooperate
in the release of hijacked aircraft and in the punishment of hijackers.”
(PD, 2/14/172, 235-411)

* Dr. George M. Low, NasA Deputy Administrator, warned of challenges to
U.S, leadership in technology if U.S. did not proceed in space shuttle
development. In speech before Advertising Club of Baltimore he said:
“The problem is very real. Last year, the United States for the first time
had an annual trade deficit, a negative balance of trade, of over $2
billion. But this deficit would have been three times that amount—$6
‘billion—had it not been for a favorable balance of almost $4 billion
achieved in the aerospace field.” Decision to proceed with space shuttle
“provides a needed tool for the space program, and it will keep the
United States strong in advanced technology.” (Text)

* President Nixon’s decision that proposed joint Federal Aviation Admin-
istration and European Space Research Organization aeronautical
satellite program should be “substantially redirected” was conveyed to
Secretary of State William P. Rogers and Secretary of Transportation
John A. Volpe in memo from Presidential Assistant, Dr. Henry A.
Kissinger. Memo said joint program was “not in accord with Admin-
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istration policy.” Every effort would be made to reassure ESRO govern-
ments that U.S. “fully supports international cooperation in space even
though it cannot accept the specific proposals contained in the current
draft ¥AA/EsRo Memorandum of Understanding.” (4v Wk, 2/21/72,
17; Aug, W Star, 2/11/72)

* Edgar M. Cortright, Langley Research Center Director, advocated devel-
opment of supersonic transport in speech before National Security
Industrial Assn. in Washington, D.C.: “The day will come when vir-
tually all intercontinental and some transcontinental air traffic will be
supersonic—or faster.” U.S. “must develop a supersonic transport or
abdicate its enviable position as master builder of the world’s commer-
cial aircraft.” If U.S. reentered sST competition, next sST “must be better
than the one we canceled. It must be quieter, have a greater payload
fraction, and have longer range—transpacific if possible.” Because of
lost time, competition “will not be the Concorde, but a follow-up super-
Concorde of unknown characteristics.”

U.S. should “proceed with a sense of urgency” in developing neces-
sary technology to produce a superior aircraft. “I believe that there is
a remarkable unanimity in the aircraft and air transport industries that
a good ssT would be a winner for the United States—creating jobs and
National income.” (Text)

¢ Manned Spacecraft Center announced appointment of Richard S. John-
ston, Deputy Director for Biomedical Engineering, as Acting Director
of Medical Research and Operations. Johnston would assume respon-
sibilities formerly held by Dr. Charles A. Berry, who became Nasa
Director of Life Sciences Sept. 1, 1971. (Msc Release 72-36)

* Pupils from seven suburban schools in Cleveland, Ohio, area visited Lewis
Research Center to discuss participation in joint LeRc and Cleveland
Div. of Air Pollution Control project to measure trace elements in air.
NAsa would supply equipment to schools for sampling outside air. Sam-
ples would be analyzed at rerc and compared with Cleveland air.
(Cleveland PD, 2/10/72)

February 10: Apparent failure of electronic component had caused loss of
major portions of data from two of three scientific experiments on
board particles and fields Subsatellite placed in lunar orbit by Apollo
15 Aug. 4, 1971, NasA announced. Affected experiments—magnetometer
and particles experiment—appeared to be functioning normally, but not
all data could be received from them. Data controlled by 2 of 12 gates
which released data in proper sequence were lost Feb. 3 and engineers
had been unable to restore the data paths that handled orientation for
analyzing magnetometer results, synchronizing pulses that allowed
ground-based computers to decipher telemetry data, and portions of
data collected by experiments. Manned Spacecraft Center personnel had
been manually analyzing thousands of bits of data to determine extent
of problem and to work out alternate procedures for obtaining the
missing data. Analysis showed that failure was probably due to break-
down of some electronic part. {Msc Release 72-37)

* Flight Research Center received F-111 aircraft from Air Force for joint
NASA—USAF supercritical flight program. Aircraft, 13th F-111 built,
would be flown by Frc project pilot Einar Enevoldson to check out
systems before Nasa F-111 went off flight status until mid-June for in-
strumentation. It would then be flown with conventional wing to collect
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baseline flight data for comparison with future supercritical wing data.
(Frc X—Press, 2/18/72, 2; FRC PAO)

e Four-stage Javelin sounding rocket, launched by nNasa from Wallops Sta-
tion, carried 59-kg (130-Ib) National Oceanic and Atmospheric Admin-
istration and Goddard Space Flight Center payload to 852-km (529.4-
mi) altitude to study upper atmosphere. Onboard instruments measured
ion composition and concentration and solar-wind neutral hydrogen
atoms during 161%-min flight. Data would be correlated with ground
observations. Rocket and instruments functioned satisfactorily. (WS
Release 72-1)

e Air Force Systems Command announced award of $142 000 to North
American Rockwell Corp. and $53 000 to Sperry Univac Systems Div.
for study of man-machine relationships in remotely piloted vehicles
(rPV) designed for air-to-ground missions. Study would define advan-
tages and disadvantages of man’s presence in RPV concept. (AFsC Re-
lease 252.72)

¢ National Science Foundation submitted to President annual report Fed-
eral Support to Universities, Colleges, and Selected Nonprofit Institu-
tions, Fiscal Year 1970. Between FY 1969 and FY 1970, Federal funds
to universities and colleges declined by $227 million, or nearly 7% to
$3.227 million—lowest level since 1966 and first decline in actual dol-
lars in direct Federal support since 1963. NsF attributed much of decline
to “recent shift in Government policy away from direct Federal grants
for facilities construction to subsidized interest charges on loans from
non-Government sources.” Of 13 agencies included in study, 6 had
allocated 97% of all Federal obligations to universities and colleges in
1970. Health, Education, and Welfare continued as principal source of
Federal agency funds—64%. NsF and Dept. of Defense together ac-
counted for about 20% of Federal total; fluctuations in funding levels
of NsF, pop, Dept. of Agriculture, NAsA, and Atomic Energy Commis-
sion were small. (Text)

February 11: Dr. James C. Fletcher, NaAsa Administrator, refuted econom-
ics of space shuttle opponents in speech before Commonwealth Club of
San Francisco: “First, they inflate development costs; second, they say
that the number of launches per year must be greatly increased before
there are savings, which is not true; third, they incorrectly include the
cost of payloads as part of the cost of the Shuttle. In this way, they
reach the totally false conclusion that the Shuttle program will cost $30
or $40 billion over the next two decades.

“Their figures are wrong, and their logic is wrong. It is against
common sense to add the operational costs of the Shuttle to the develop-
ment costs . . . . The cost of using the Shuttle to carry out a space mis-
sion should be added to the cost of the mission. Actually we will be
saving money, not spending money, every time we use the Shuttle for
a space mission.”

Shuttle development cost would be “about $6 billion to be spent over
the next six or seven years” not $30 or $40 billion “as some Shuttle
critics say.” (Text)

¢ Mariner Mars *71 primary mission—to explore Mars from Martian orbit
for period sufficient to observe planet’s surface and view selected areas
during dynamic changes, photograph planet, and obtain infrared and
ultraviolet data on atmosphere and surface characteristics—was ad-
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judged successful by Nasa. Mariner 8 launch May 8, 1971, was not suc-
cessful because of malfunction of Atlas-Centaur booster. Mariner 9 was
successfully launched May 30, 1971, and reached Mars Nov. 13, 1971.
All Mariner 9 instruments operated successfully and were continuing
to transmit data. When Mariner 8 was lost, mission plan for Mariner 9
had been altered to meet primary mission objectives in best way. Plan
had been altered second time when dust storm on Mars delayed
systematic mapping of planet. (NASA proj off)

* NASA announced new assignments in Office of Public Affairs. Alfred P.
Alibrando, Director of Public Information, was named Deputy Assist-
ant Administrator of Public Affairs. He would be succeeded by Richard
T. Mittauer, Public Affairs Officer for Space Science and Applications.
Robert J. Shafer, Assistant to Assistant Administrator for Industry
Affairs and Technology Utilization, was named Deputy Assistant Ad-
ministrator for Public Affairs (Television). (NasA Release 72-28)

* Dept. of Transportation announced award to Rohr Industries, Inc., of
$5-million contract to construct 60-passenger prototype of tracked air-
cushion vehicle (Tacv). Vehicle was part of $115-million urban trans-
portation research and development program sent to Congress by Presi-
dent Nixon. (poT Release 12-72)

February 12: Naval Research Laboratory announced its analyses had indi-
cated that lunar soil “had been oxidized to some extent in the nearly
nonexistent lunar atmosphere.” All lunar soil returned by Apollo astro-
nauts had displayed a characteristic resonance when examined by
electron-spin-resonance spectrometry. Source of resonance had been
thought to be iron metal. By oxidizing powder of simulated lunar glass,
NRL scientists had produced for first time in the laboratory a resonance
resembling characteristic resonance of lunar soils. Findings showed
“conclusively that the ‘characteristic’ resonance arises from chemical
compounds involving titanium dioxide and ferric oxide produced by
oxidation of fine soils in the lunar environment.” (NRL Release 9-72-2)

¢ Dr. John Teegan, Chief of Launch Site Medical Operations at Kennedy
Space Center, announced his resignation to press at Cape Kennedy.
Dr. Teegan, who would return to private practice, said he had resigned
because his patients—astronauts—were too healthy. Astronauts were
unusually healthy because they were in excellent physical condition
when they were chosen and made it a point to stay that way. “I was
educated to care for people who were ill and 1 want to get my feet wet
again in clinical medicine. This chapter in space history was a very
valuable experience that few people have had the opportunity to experi-
ence.” (Reuters, B Sun, 2/13/72; KSC PAO)

February 14-25: U.S.S.R. launched Luna 20 unmanned lunar probe from
Baykonur at 8:28 am local time (10:28 pm EST Feb. 13). Tass said
objective of mission was “further exploration of the moon and near
lunar space.”

On Feb. 18 Luna 20 entered near-circular lunar orbit with 100-km
(62-mi) altitude, 1-hr 58-min period, and 65° inclination. Engine firing
on Feb. 19 placed spacecraft in elliptical orbit with 100-km (62-mi)
apolune and 21-km (13-mi) perilune. Main retroengine burn for 267
sec on Feb. 21 thrust spacecraft toward moon and Luna 20 free-fell to
760-m (2490-ft) altitude. Spacecraft was then guided by braking rocket
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to softlanding northeast of moon’s Sea of Fertility at 12:19 am Bay-
konur time Feb. 22 (2:19 pm EsT Feb. 21). Landing coordinates were
3°32" north latitude and 56°33” east longitude. Spacecraft began trans-
mitting radio signals and conducting experiments.

After drilling lunar rock, collecting lunar samples, photographing
lunar surface, and performing other undisclosed experiments, Luna 20
lifted off moon at 3:58 am Baykonur time Feb. 23 (5:58 pm EsT
Feb. 22), after 27 hrs 39 min on lunar surface. Tass said samples had
been obtained with earth-operated, percussion-rotary drill designed to
handle hard and loose rock samples simultaneously.

Luna 20 reentered atmosphere Feb. 25 and parachuted to landing at
12:12 am Feb. 25 Baykonur time (2:12 pm EsT Feb. 24) 40 km (24 mi)
northwest of Djezkazgan, Kazakhstan, after 11-day 16-hr mission. Cap-
sule containing lunar samples was recovered despite “extremely un-
favorable weather conditions—strong wind, blizzard, and low clouds.”

Luna 20 was second unmanned spacecraft to land on moon and return
to earth with lunar samples. First had been U.S.S.R.’s Luna 16 (Sept.
12-24, 1970). Luna 17 had landed on moon Nov. 17, 1970, and had
released Lunokhod 1 lunar rover. Luna 18 (launched Sept. 2, 1971)
had crashlanded on moon Sept. 11, 1971, and Lune 19 (launched
Sept. 28, 1971) was still in lunar orbit on photography and mapping
mission. {Tass, FBIs-Sev, 2/14/72, L1; 2/22-24/72, L1; 2/28/72, L1;
SBD, 2/15/72, 226)

February 14: Intelsat-IV F—4 comsat (launched Jan. 22) began full-time

commercial service over Pacific with acceptance of 850 circuits between
15 earth stations. (ComSatCorp Release 72-10)

Aerospace contractor representatives were scheduled to testify in person

before House Committee on Science and Astronautics Subcommittee on
Manned Space Flight, Aviation Week & Space Technology reported.
“Unique move aimed at speeding the legislative process this election
year” supplanted system in which committee members visited major

contractors’ plants for briefings and reviews of facilities. (4dv WE,
2/14/72, 13)

Use of laser holography as nondestructive test technique for inspecting

case-bonded solid-propellant rocket engines would be evaluated for
NASA in program under negotiation with Lockheed Space & Missiles Co.,
Aviation Week & Space Technology reported. Technique consisted of
viewing stressed test article through hologram produced when article
was in unstressed condition. (4v Wk, 2/14/72, 11)

Atomic Energy Commission was “encouraging” NAsA to examine cost of

permanent removal from environment of wastes from atomic plants by
“shooting these high-level radioactive wastes into the sun—taking them
right out of the world,” Dr. James R. Schlesinger, AE¢c Chairman, said
in interview published by U.S. News & World Report. Method would
“depend on development of the space shuttle . . . a decade away.”
(US News, 2/14/72, 46-51)

Nasa launched Nike-Tomahawk sounding rocket from Andoeya, Norway,

carrying Norwegian auroral energy experiment. Rocket and instru-
mentation performed satisfactorily. (SR list)

Medium short-takeoff-and-landing-transport development program, in-

cluded in FY 1973 Dept. of Defense budget, was among programs de-
veloped by Nixon Administration’s Domestic Council to meet threat of
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erosion of U.S. technology by foreign competition and lack of domestic
market, Aviation Week & Space Technology said. Program was aimed
“at direct competition with the Boeing-Italian agreement in which
Boeing is selling its technology in this area for a sTOL transport to be
built in Italy” by an Italian consortium. (Hotz, Av Wk, 2/14/72, 9)

February 15: Secretary of Defense Melvin R. Laird, testifying before Sen-
ate Committee on Armed Services, said Communist China “could begin
deployment of intercontinental ballistic missiles with a range of 3,000
nautical miles [5600 kilometers] or more, capable of striking all or
most of the U.S.SR. by 1975.” Chinese satellites Chicom I and 2
(launched April 24, 1970, and March 3, 1971) and 12 nuclear tests
since 1964 indicated “fairly high degree of sophistication in both mis-
sile and warhead development.” (C Sur Times, 2/16/72, 18)

¢ Nike-Apache sounding rocket, launched by nasa from Churchill Research
Range, carried Univ. of Pittsburgh experiment to 141-km (87.6-mi)
altitude. Primary objective was to confirm initial observation of nitric
oxide in auroral zone and collect additional information on processes
that produced nitric oxide in an auroral arc. Secondary objective was
to measure density of major atmospheric constituents in D and E
regions. Rocket and instruments functioned satisfactorily. (nasa Rpt
SRL)

® NasA issued technical memorandum “Description, Dissection and Sub-
sampling of Apollo 14 Core Sample 14230,” describing techniques used
to preserve lunar sample intact. Techniques—developed originally by
Dr. Roald Fryxell of Washington State Univ. to preserve sediments
surrounding bones of “Marmes Man,” oldest well-documented human
remains in Western Hemisphere—had produced first permanent record
of layering in dust that covered lunar surface. Scientists first removed
55 tiny subsamples from core length, working through rubber gloves in
sealed nitrogen cabinets to protect samples from earth atmosphere.
They then impregnated with resin three successive thin strips of lunar
core with all layers intact and grains undisturbed. Stabilized deposits
were then mounted on plexiglass as first permanent record of deposits
beneath moon’s surface. (Nasa Release 72-30; NAsA PAo)

February 16: wNAsa announced selection of moon’s Taurus-Littrow region
as site for Apollo 17 manned lunar landing in December. Region,
named for Taurus Mountains and Littrow Crater and located just be-
yond southeast edge of Mare Serenitatis (one of largest mascons), had
been selected to help fill in major gaps in development model of moon
based on data from previous Apollo missions. Lunar Module landing
point 20° north’ and 30° east of moon’s center as viewed from earth
would be one prime sampling objective. It contained very dark non-
mare material believed to have eroded off mountains and volcanic-
looking cinder cones which suggested material was explosively produced
volcanic ash. One sampling site would be rock slide containing debris
that had fallen into valley from high up on 2000-m (7000-ft) mountain.

Astronauts would travel over surface on foot and on lunar roving
vehicle (LRv) Rover. They would deploy advanced Apollo lunar surface
experiments package (ALSEP), containing heat flow experiment similar
to that on Apollo 14 and four new experiments, and two new surface
traverse experiments not powered by ALSEP central station. Experiments
were traverse gravimeter to measure vibrations in and provide data on
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subsurface, seismic profiling and surface electrical properties investiga-
tions to measure physical properties of lunar interior down to depth of
one kilometer (six tenths mile) and indicate subsurface electrical and
mechanical properties, tidal gravimeter to study response of moon to
earth’s tidal pull and its response to gravity waves, mass spectrometer
to measure constituents of lunar atmosphere, and lunar ejecta and
meteorite experiment to determine frequency and energy of small
meteorites impacting moon.

Orbital science payload would include three new experiments: laser
lunar sounder would identify electrical properties and layering of lunar
crust overflown by spacecraft, infrared scanning radiometer would pro-
vide high-resolution thermal map of portions of moon for first time,
and far-ultraviolet spectrometer would measure compositional and
density variation of lunar atmosphere. (NAsA Release 72-33)

U.S.S.R. launched Cosmos 474 into orbit with 365-km (226.8-mi) apogee,

179-km (111.2-mi) perigee, 90-min period, and 65° inclination. Satellite
reentered Feb. 29. (¢src SSR, 2/29/72)

President Nixon signed H.R. 11487, Chapel of the Astronauts bill, which

authorized sale of land near Kennedy Space Center Visitor Bureau to
private corporation for construction of chapel. Bill became P.L. 92-227.
(PD, 2/21/72, 448)

Manned Spacecraft Center announced issuance of requests for proposals

to 13 aerospace firms to study, design, and test polymer seal materials
for storing space shuttle propellants. Firm selected would receive
$100 000, firm-fixed-price contract. (Msc Release 72-43)

Former scientist-astronaut Brian T. O’Leary, associate professor of

astronomy at San Francisco State College, questioned compatibility of
space shuttle with national goals and priorities in New York Times
article: “. . . balanced presentation to decision-makers of technical
information bearing on the costs and benefits of the shuttle cannot be
accomplished without some degree of effort outside the perimeter of
NAsA and its contractors. Such effort is now almost entirely missing and
is badly needed before a national decision can be made.” NAsA needed
to answer questions: “What is the shuttle and what will it do? What
precisely are NasA’s goals for shuitle use? Will the shuttle be primarily
a workhorse for the Department of Defense?” Dr. O’Leary asked,
“Wouldn’t this be an auspicious time for the Administration to set a
goal more in tune with human values, which would make good use of
. . . aerospace workers?” (NYT, 2/16/72, 37)

* World’s record for accelerating atomic particles was claimed by officials

at world’s largest atom smasher—200-bev facility at Batavio, Ill. U.S.
atom smasher had accelerated beam of protons to 100 bev, topping
76-bev record established by Soviet accelerator at Serpukhov. (AP,
NYT, 2/20/72, 2)

* Adm. Thomas H. Moorer (usn), Chairman of Joint Chiefs of Staff,

warned of possible U.S.S.R. nuclear superiority in testimony before
closed session of Senate Committee on Armed Services considering
FY 1973 military authorization bill: “The mere appearance of Soviet
strategic superiority could have a debilitating effect on our foreign
policy and our negotiating posture. It could erode the confidence of
our friends and allies in the deterrent power of our strategic forces,
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upon which the entire structure of free world defense essentially rests.”
(Corddry, B Sun, 2/17/72, A4)

February 17: First fully automatic landings by full-scale manned heli-
copter at predetermined spot had been made by team of Langley Re-
search Center engineers and pilots at Wallops Station, NAsA announced.
Accomplishment was milestone in research program aimed at per-
mitting helicopters and future vertical takeoff and landing aircraft to
fly routine missions under poor visibility. Landing approaches were
fully automatic from 3 to 5 km (2 to 3 mi) from intended landing spot.
Automatic system was engaged in level flight at 96.5 km per hr (60
mph) at 244-m (800-ft) altitude. When helicopter intercepted landing
guidance path, system automatically locked on to start landing ap-
proach. At predetermined range helicopter began automatic decelera-
tion to zero ground speed, came to hover 15 m (50 ft) above landing
spot, and descended vertically to touchdown. (Nasa Release 72-34)

® Dr. John E. Naugle, Nasa Associate Administrator for Space Science,
testified on planetary exploration program at opening session of FY
1973 nasA authorizatization hearings before House Committee on Sci-
ence and Astronautics’ Subcommittee on Space Science and Applica-
tions. Dr. Naugle presented plan under study for “much more modest
outer planets exploration program” instead of originally proposed two-
mission, four-spacecraft Grand Tour of all outer planets, canceled be-
cause of budgetary restrictions. Jupiter exploration would continue.
“We are studying a mission for the initial exploration of Saturn, We
would take advantage of the rare alinement of the planets to launch
two Mariner-class spacecraft in 1977 on a trajectory which would carry
them first past Jupiter and on to Saturn to investigate that strange
planet. . . . At present, this program appears to be an excellent outer
planets mission within the current constraints. However, we are study-
ing other options with our science advisory groups to determine the set
of outer planets missions which provide the most significant scientific
information.” Viking project to softland spacecraft on Mars in 1976
remained “most significant element of the ongoing planetary explora-
tion program.”

Mariner 9’s orbiting of Mars had been major highlight in 1971
planetary program. To date, “Mariner 9 . . . has been in orbit 96 days,
is still healthy and operating nominally. . . . it has transmitted back
to Earth over 5700 pictures of Mars, a number of closeups of -its two
moons, and measurements of surface features and atmospheric prop-
erties by ultraviolet and infrared spectrometers.” Nasa had mapped
approximately 66% of Martian surface at resolution of 1 km (0.6 mi)
or better.

“To date we have visited Venus and Mars, and will soon reach Jupi-
ter and Mercury. Within the next year we shall have studied Mars in
detail from orbit and within 5 years shall have begun an intensive auto-
mated exploration of its surface. By the end of the decade we expect to
know whether life exists, has existed, or could exist on Mars.”

Three spacecraft to be launched in 1972 would open “brand new
areas of research or application.” Pioneer-F would be launched in
March to begin study of Jupiter. Next, Earth Resources Technology
Satellite would open new field of earth study. In fall, astronomy Ex-
plorer satellite would begin to study gamma rays from stars, Major
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orbital science, Apollo 15 added as much new data as that gathered by
the three previous missions combined.” Mission had marked first use
of Lunar Rover and of orbital science experiments to collect lunar-wide
information. “The scientific returns from lunar orbit and surface have
significantly increased our accumulated knowledge of the moon and by
extrapolation of the data from this vacuum-packed laboratory, knowl-
edge of the solar system, including our earth.”

Upon completion of Apollo program with Apollo 17 in December,
“we will have accumulated a vast treasure of lunar data. Many exciting
scientific results have already been published; however, an adequate
assessment of the total body of data will require scientific effort for
years to come.

“As Apollo draws to a close, we are concentrating our activities in
earth orbit—the primary field of manned space flight during this
decade.” Skylab was “first step in this direction” and “one of the
most significant benefit-oriented programs of the space age.” Skylab
was four times larger than Soviet Salyut spacecraft and weighed
77 180 kg (170 000 lbs) with total 344 cu m (12 150 cu ft) pressurized
volume. Skylab typified variety of activities that could be accomplished
in space. “Several years ago we began to look at this total space
arena in a different way. . . . While we were driving toward our goal
of a manned lunar landing . . . a distinction was made . . . between
manned and unmanned flight programs.” Distinction “really does not
exist” in NAsA’s program for 1970s. “The transition is already under-
way in Skylab.”

Survey of total space activity had also led to shuttle concept. “We
started with a fully reusable system . . . using winged flyback booster
and orbiter stages with all fuel carried in internal tanks.” Studies
confirmed feasibility. Estimated development costs were close to $10
billion, but cost per flight, at $4.1 million, “made it extremely
attractive.” Problem was lack of funds. Nasa “learned that there were
cost advantages in using an expendable liquid hydrogen tank for the
orbiter.” This became baseline with booster configuration unchanged
except for modification. While process reduced development costs,
expendability of tanks increased flight costs. NasA found “additional
savings could be made if we placed both the hydrogen and the oxygen
tanks outside the orbiter.” In efforts to economize on booster develop-
ment, NASA first considered “flyback booster incorporating F-1 engines
and phasing orbiter systems™ and later “unmanned ballistic boosters.”
Leading candidates were recoverable and reusable pressure-fed liquid-
propellant booster and booster with solid-fueled rocket motors.
Contractors were completing studies, and decision would be made
shortly.

Mathematica report of study for Nasa in May 1971 had shown
shuttle with flyback manned booster was cost-effective when averaging
39 flights a year. Myers submitted new edition of report, incorporating
refined data and changes in shuttle configuration, which showed
shuttle cost effective with traffic as low as 30 flights per year.

“I believe that practically all of this country’s future earth-orbital
space activities will use the Shuttle’s capability in exploiting the
potential benefits of space and providing the taxpayer as large a
return of his space investment as possible.” (Transcript)
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* Roy P. Jackson, NasA Associate Administrator for Aeronautics and Space
Technology, during hearings by House Committee on Science and
Astronautics’ Subcommittee on Aeronautics and Space Technology on
FY 1973 nNasa authorization, testified that recently developed NAsa
technology could have increased supersonic transport’s investment
return rate. Calculations had been made showing that “incorporation
of now emerging technology for static stability augmentation and
active flutter control could have allowed a weight savings, and thus a
payload increase, of better than 16,000 pounds, or an additional return
on investment of about 7.5%.”

NASA research and technology in aerodynamics, configurations,
materials, structures, propulsion, and avionics applicable to advanced
long-haul transport aircraft design showed “real promise.” Application
of automated active control concepts “could result in considerable
weight savings by eliminating the need for inherent aerodynamic
stability and thereby reducing the size of control surfaces. It could also
result in reduced structural fatigue for longer life, lower structural loads
for lighter structures, and ride quality control and active damping of
aircraft flutter for a more comfortable ride.” (Transcript)

* Dr. George M. Low, Nasa Deputy Administrator, said “real increase in
productivity in space” would come with shuttle, in speech before
National Space Club in Washington, D.C. . . . we have built more
than 80 launch stands in this country, 50 of which are still either
active or on standby . . . [and] we are using 17 different combinations
of boosters and upper stages . . . today. The shuitle will allow us to
consolidate most of these. . . .” Shuttle, “major investment in a new
tool for space exploration,” had been designed for productivity “in
terms of launch services, . . . access it will ‘provide to space, . . . [and]
the way it will let us operate in space.” (Text)

¢ President Nixon spoke at White House ceremony before his departure for
state visit to People’s Republic of China: “. . . if there is a postscript
that I hope might be written with regard to this trip, it would be the
words on the plaque which was left on the moon by our first astro-
nauts when they landed there. “We came in peace for all mankind.’”
(PD, 2/21/72, 443-4)

* European Launcher Development Organization deferred firing of Europa
II (F.12) launcher to first half of 1973, to allow more time for
investigation of June 17, 1970, Europa I (F.11) failure and remedial
action. (SF, 4/72, 161)

February 18: Notices to terminate work on NERVA (nuclear engine for
rocket vehicle application) program by June 30 were issued by
AEC-NASA Space Nuclear Systems Office to major NERVA contractor
Aerojet Nuclear Systems Co. and major subcontractor Westinghouse
Astronuclear Laboratory. Active development of flight-model 333 600-
newton (75 000-b)-thrust nuclear rocket engine for future space
missions had been suspended in 1971 becaumse of funding limitations
and space program stretchouts. Work on long-lead-time components
had continued. NERVA cancellation would affect about 300 Aeroject
employees in California and 330 Westinghouse employees in Penn-
sylvania. Employees at Space Nuclear Rocket Development Station in
Nevada would continue reactor testing and nonnuclear component
testing. (wasA Release 72-36)
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* Heos 2 Highly Eccentric Orbit Satellite, launched Jan. 31, was adjudged
successful by Nasa. Spacecraft had entered planned orbit and all
experiments were functioning satisfactorily. (Nasa proj off)

¢ U.S.SR.’s Mars 2 (launched May 19, 1971) had completed 111 revolu-
tions of Mars and Mars 3 (launched May 28, 1971) had completed
6 revolutions, Tass announced. Radio contact with spacecraft remained
stable and onboard instrumenis were continuing to function satis-
factorily. (¥B1s-Sov, 2/22/72, 1L.2)

* Portable, high-intensity light to illuminate Skylab workshop interior for
motion picture photography during long space missions was being
tested at Marshall Space Flight Center. Developed by 10TA Engineering,
8-kg (17-1b) light produced concentrated illumination of proper color
balance for use with fast daylight film scheduled for Skylab. (msrc
Release 72-15) i

¢ NASA announced award of 150-day, $199 000 contract under Minority
Business Enterprise Program to rozas Joint Venture of Houston for
construction of trainer hardware support facilities building. Ro&AS
was partnership formed by Roy Owens Interests, Inc., a Black-owned
construction firm, and Advance Systems Construction, Inc., a Mexican-
American-owned company. Manned Spacecraft Center’s Contractor
Equality Opportunity Programs Office had played key role in bringing
the two firms together for joint venture, which marked first time in
NAsA history that two minority businesses had pooled resources for a
joint contract effort. (Msc Release 72-45)

* Senate confirmed nomination of 4pollo 10 Astronaut Thomas P. Stafford
as U.S. Air Force brigadier general. (CR, 2/18/72, S2125)

¢ Administration had summoned 400 leading U.S. scientists and engineers
to series of White House meetings on nation’s domestic and economic
problems, Washington Post reported. Presidential Science Adviser,
Dr. Edward E. David, Jr., had exchanged ideas with physicists, engi-
neers, chemists, and aerospace officials on urgent situations in meetings
intended “to rally the country’s science-engineering community behind
other goals than weapon-making.” (Cohn, W Post, 2/18/72, Al)

* Group of 49 industrialists and educators from England, Sweden, Den-
mark, Germany, France, Italy, Holland, and Belgium visited Kennedy
Space Center during week-long orientation arranged by London
Financial Times. Group also visited Nasa Hq., Goddard Space Flight
Center, Marshall Space Flight Center, and Manned Spacecraft Center.
(xsc Release 40-72)

* Fact that all spacecraft orbiting earth or moon traveled “oval shaped
path called Keplerian elipse” testified to “durability” of Johannes
Kepler’s laws of planetary motion, New York Times said. In article on
1971 celebration of 400th anniversary of mathematician-astronomer’s
birth, Dec. 27, 1571, Times noted, “Whether it is the space program
or a new fashion in historical research, the life and works of the sickly
son of a mercenary soldier who rose to be Imperial Mathematician of
the Holy Roman Empire are undergoing a kind of rehabilitation at the
hands of scholars.” (Reinhold, NYT, 2/18/72)

February 19: Intelsas-IV F-3 comsat, launched by Nasa for Communica-
tions Satellite Corp. on behalf of International Telecommunications
Satellite Consortium Dec. 19, 1971, began full-time commercial service
over Atlantic with acceptance of 700 circuits between 8 earth stations.
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Satellite had been held in orbital position between Atlantic and Pacific
pending suceessful launch and checkout of Intelsat-IV F—4 (launched
Jan. 22). (ComSatCorp Release 72-12; ComSatCorp pI0)

* NASA launched Aerobee 170 sounding rocket from White Sands Missile
Range carrying Univ. of Wisconsin x-ray astronomy experiment.
Rocket and instrumentation performed satisfactorily. (SR list)

* NAsA had spent $800 000 on North American Rockwell Corp. Space Div.
study and design of system to permit rendezvous and docking of U.S.
and Soviet spacecraft in orbit, Associated Press reported. Study
envisioned 14-day mission with Apollo command and service module
linking special docking module with Salyut orbiting laboratory and
Soyuz command spacecraft. NR had received $300000 for method
study and $500 000 for hardware design. No contract had been issued
for hardware. (CSM, 2/19/72)

February 20: Tenth anniversary of Friendship 7 mission, first U.S.
manned orbital space flight. Piloted by Astronaut John H. Glenn, Jr.,
Friendship 7 had circled earth three times during 4-hr 55-min mission.
Since Glenn’s flight—which was third U.S. manned space flight and
sixth flight in Project Mercury—30 U.S. astronauts had flown in space
total of 7700 hrs, 51 min—nearly 46 wks.

Anniversary was observed at Kennedy Space Center Feb. 22, with
3000 guests and dignitaries invited to attend ceremony at Launch
Complex 14, where commemorative plaque was unveiled. Glenn said
space flight was “not a pleasure cruise for an individual. It’s research
at the highest level and it is difficult to tell where it will go from here.”
(xsc Release 37-72; B Sun, 2/23/72)

¢ Proposals for Skylab experiments and demonstrations had been sub-
mitted by 3409 U.S. secondary school students to date, NASA announced.
Response to Skylab student project had been among largest encountered
by National Science Teachers’ Assn. in 20 yrs of sponsoring student
science projects. (NasA Release 72-35)

® Air Force HC-130H piloted by 1/c Ed Allison established world record
for nonstop, unrefueled flight by turboprop aircraft of 14052.94 km
(8732.09 mi) in flight from Ching Chuan Kang Air Base on Taiwan to
Scott Air Force Base, Ill. (Airman, 7/72, 2-8)

¢ Dr. Maria G. Mayer—professor of physics at Univ. of California at
San Diego, originator of “shell model” of atom nucleus, and winner
of 1963 Nobel Prize in physics—died of heart failure at age 65.
(AP, B Sun, 2/22/72, A8)

February 21: Classified advertising for aerospace engineers had shown
“consistent week-to-week increase” during January and February over
same 1971 period in Southern California, Aviation Week & Space
Technology reported. Trend indicated apturn in “Nation’s largest
aerospace manufacturing complex.” (Adv Wk, 2/21/72, 11)

® Apollo 15 Astronaut Alfred M. Worden—who had orbited moon alone
in command module while Astronauts David R. Scott and James B.
Irwin explored lunar surface during July 26-Aug. 7, 1971, mission—
read number of his space poems before meeting of Poetry Society of
Texas. (W News, 2/18/72; Worden)

* Aviation Week & Space Technology editorial described “tremendous
new thrust of avionics into electronic countermeasures” (devices and
systems for countering enemy electronic defenses) as “most dynamic
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element of modern warfare.” EcM had “expanded its sphere from
ground operations to the sea, air and even the space environment”
of satellites and icBMs. There was “half-billion-dollar market for
hardware with over another billion dollars expended on operational
use of ECM equipment.” There was “ample evidence . . . that the Soviet
Union has also embarked on a major EcM effort.” There were still
elements of “legitimate military secrecy” in EcM design and operation
“but most of its functions are now well known to both sides.” Electronic
operations had expanded to “full range of a finite definable spectrum
that both sides can scan fully and detect what is being done.” (Hotz,
Av Wk, 2/21/72, 9)

o Twenty-First Annual Report of the Activities of the Joint Committee on
Defense Production, Congress of the United States was transmitted to
Congress. Report said U.S. might soon be entirely dependent upon
U.S.S.R. and Japan for titanium used in jet aircraft construction. Last
titanium plant in U.S.—Reactive Metals, Inc., in Niles, Ohio—had
closed Dec. 13. It was third plant to go out of business in 1971 because
of lack of titanium market, oversupply of titanium sponge, increased
foreign competition, and critical financial losses. U.S. Bureau of Mines
later reported that two U.S. titanium plants reopened during February
1972, (Text; Bureau of Mines p10)

February 22: Apollo 16 press conference was held at nasa Hgq. Dr.
Rocco A. Petrone, Apollo Program Manager, said Apollo 16 lunar
landing site would consist of volcanic highland material. “The high-
lands which we are landing on . . . are composed of two types of units.
One type is material formed early in lunar history and subsequently
fragmented and redistributed by the numerous meteorite impacts which
have scarred the lunar highlands. These units are predominantly ejecta
deposits now. And on Apollo 15 with the genesis rock we hopefully have
sampled some of these early deposits. The second major unit . . . is
materials which have modified these early deposits by flooding them
or building up on top of them predominantly by volcanic processes.
The primary objective of Apollo 16 is the exploration and sampling of
this lighter type of highland terrain with hopefully a fragment or two
of the old original stuff brought in by impact from . . . the old original
crust which is probably still exposed down in the lower southern
hemisphere.”

Dr. M. E. Langseth of Lamont-Doherty Geological Observatory
explained changes in drill design, with joints to permit core samples
to be brought out more readily.

Dr. H. J. Moore of U.S. Geological Survey described orbital science
experiments, including photographic system to determine moon’s
geometric shape. Apollo 16 cM would also photograph floor of
Alphonsus Crater—where Ranger 9 impacted March 24, 1965—to
provide positive identification of Ranger 9’s impact.

Apollo 16 lunar module pilot Charles M. Duke, Jr., said astronauts
would begin lunar surface extravehicular activity (EVA) as soon after
landing on moon as they could complete postlanding checkout. They
would conduct 7-hr £vA, and reenter LM about 17 hrs after previous
sleep period. Crew would conduct three Evas On first, primary objec-
tive was to deploy Apollo lunar surface experiments package; on
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second, to sample as high on Descartes and Stone Mountains as
possible; and, on third, to reach North Ray Crater. (Transcript)

® Dr. Rocco A. Petrone, Apollo Program Director, appraised scientific
contributions of Apollo program in testimony during House Committee
on Science and Astronautics’ Subcommittee on Manned Space Flight
hearings on nasa FY 1973 authorization bill.

“. .. Apollo 11 crew crossed over four hundred thousand kilometers
(250,000 miles) of space to touch another planetary body. Four teams
of astronauts, from Apollos 11, 12, 14 and 15 . . . have now made the
epic journey and walked the lunar surface. They have returned some
176 kg (388 Ibs.) of lunar rocks and seils for analysis in earth-based
laboratories and have established scientific stations on the moon that
are continuously transmitting scientific and engineering data back te
earth.” Apollo data, with information expected from continued sample
analysis and lunar data analysis in the post-Apollo period, “surely
will be of practical value to man, even helping him to cope with
current environmental problems on earth.”

NAsA sample analysis program had “required unprecedented advance-
ment in instrumentation and techniques to perform multiple element
and isotope analyses with extreme precision on minute amounts of
sample.” Improved high-resolution instruments made “detailed investi-
gations of surface features and iniernal structure of materials.”

Other related important breakthroughs had been computer hardware
and software for processing and reducing large amounts of analytical
data in a very short time. “These advances, in large part stimulated
by Nasa-funded meteorite studies, were absolutely essential, because of
the scientifically unique, but limited, lunar materials. . . . these high
precision research methods can now or will soon be routinely utilized
in industrial processes and laboratories.” They could also “be immedi-
ately applied to a variety of environmental and biomedical problems
by providing the capability to check and monitor levels of pollutants and
toxic elements in our atmosphere, water, and foods.”

Skylab Program Director William C. Schneider outlined program’s
progress: “During the coming fiscal year testing and checkout will be
completed and operation of Skylab will have started. Within 2 years,
the first Skylab . . . will have become part of history, having con-
tributed new knowledge in many fields.”

Skylab offered “an earth observation capability never before avail-
able” to U.S. manned spacecraft. During eight-month mission, Skylab
would fly over entire U.S. except Alaska, over much of Europe, all of
Africa, Australia, China, and almost all of South America—covering
75% of earth’s surface and passing over each point every five days.
By end of 1971, 288 investigations requiring Skylab data had been
submitted, 249 U.S. and 39 foreign. Of these, 164 had been identified
for further study. Skylab was “first manned space flight program
designed specifically to carry activities and equipment explicitly aimed
at improving man’s life on earth. It wiil contribute significantly to the
increase of knowledge of pure science and is also an experimental
space station; a forerunner of permanent space stations of the future.”
Earth-oriented sensors would test technology for synoptic surveys of
many environmental and ecological systems. Solar and astronomical
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observations and other science experiments would expand knowledge
of solar system, universe, and near-earth space. Biomedical experi-
ments would inform how man’s well-being and ability to function were
affected by living in space.

Harry H. Gorman, Deputy Associate Administrator for Management
in Office of Manned Space Flight, testified on-$305-million FY 1973
budget request for development, test, and mission operations in manned
space flight research and development program: *“This is the first
year in which this activity is presented as a separate item. . . .” With
near-completion of Apollo program, “we believe it inportant to sepa-
rately identify and control this basic capability which has been built
up. . . . This work is essential to the support of the Nation’s space
programs for the 1970’s and beyond.” Requested funding would pro-
vide for contractor support of in-house capabilities for Apollo and
Skylab programs; for definition, design, development, and subsystem
testing activities in shuttle program; and for pre-definition and defini-
tion of future programs, including High Energy Astronomy Observa-
tory, Stratoscope 1 and 2, and Earth Observation Satellites. (Transcript)

National Academy of Sciences and National Research Council Space

Science Board “unanimously and warmly” endorsed proposed Nasa
program to explore Jupiter and Saturn in late 1970s as “strong and
flexible program which is a reasonable next step in planetary ex-
ploration.” Endorsement was expressed in letter from Chairman,
Dr. Charles H. Townes, to Dr. James C. Fletcher, nasA Administrator.
Program had been presented by NasA to Space Science Board meeting
Feb. 8-9 as possible alternative to canceled Grand Tour missions.

(Text)

NASA announced selection of 13 scientists, including two from Europe,

to participate in definition phase of proposed missions to Venus with
Pioneer-class spacecraft beginning in late 1976. Scientists, selected
from 109 scientists who had submitted proposals in response to NASA
invitation in July 1971, would work closely with mission engineering
team to define typical scientific payload and design features for initial
missions and to make recommendations for subsequent missions. NAsA
planned to initiate funds for spacecraft development in FY 1974,
(nvasa Release 72-37)

Annual Dept. of Defense report to Congress, National Security Strategy

of Realistic Deterrence, was presented by Secretary of Defense
Melvin R. Laird to House Committee on Appropriations’ Subcommittee
on Dept. of Defense Appropriations during hearings on FY 1973 pop
budget and FY 1973-1977 program. U.S.S.R. had reached position
“where—unless we take appropriate action—there could be new
surprises and new ‘sputniks.” But they are less likely to be in areas
such as the peaceful exploration of space; rather they are more
likely to be a part of a major new Soviet military capability.” (Text)

Natjonal Science Foundation published Federal Scientific, Technical,

and Health Personnel in 1970 (nNsF 71-47). Federal scientists, engi-
neers, and related ‘nonprofessional personnel numbered 271000 in
October 1970, 1% below 274 100 employed in October 1969. Figure
for 1970 included 79 300 scientists and ‘83 000 engineers—about 10%
of total scientists and engineers in national economy. Decline of pro-
fessional and nonprofessional personnel in Federal Government in
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1970 followed several years of relative stability. Decrease in Federal
scientists and engineers between 1969 and 1970 centered in Dept. of
Defense, largest employer of such personnel. In 1970 pop employed
74 400 scientists and engineers, 3% below 76000 in 1969. wNasa
decline was from 13 900 in 1969 to 13 400 in 1970. Engineers accounted
for almost all of 1% decrease in Federal scientists and engineers from
1969 to 1970. Figures for engineers were 84 100 in 1969 and 83 000
in 1970. pop engineers declined 3%-—from 53 800 to 52 300. Largest
decline among other agencies was at NasA and Dept. of Interior. nop
scientists declined from 22200 in 1969 to 21200 in 1970. wasA
scientists declined from 5100 to 4800 (ns¥ Highlights, 2/22/72, 1)

¢ Dept. of Defense was trying to develop nuclear warhead that could evade
Soviet missile defenses, Wall Street Journal reported. pob spokesman
had said usaF had been working on “evasion technology” for several
years but program—budgeted for $42.1 million over past two years—
was in early R&D stages. (WSJ, 2/22/72, T)

February 22-24, 29: Dr. John E. Naugle, NasA Associate Administrator
for Space Science, continued testimony on FY 1973 authorization
before House Committee on Science and Astronautics’ Subcommittee
on Space Science and Applications. He announced Feb. 24 NasA’s
decision to substitute two flybys of Jupiter and Saturn for Grand Tour
of all five outer planets.

New plan—necessitated by budgetary restrictions and congressional
recommendation, and endorsed by National Academy of Sciences—
National Research Council’s Space Science Board—would launch two
spacecraft in 1977 on trajectory that would carry them by Jupiter
and then Saturn during rare alignment of planets. Spacecraft for
mission would be based on Mariners developed to explore inner planets
Mars, Venus, and Mercury. They would have large antennas for long-
distance communication, be powered by radioisotope thermoelectric
generators, carry more than 68 kg (153 lbs) of instrumentation includ-
ing TV cameras, and be launched by Titan-Centaur-Burner III boosters
and accelerated by Jupiter’s gravity and orbital velocity for flight to
Saturn. Possible Saturn encounters included flying close to planet’s
satellite Titan-—larger than planet Mercury and only satellite known
to have atmosphere. Spacecraft would encounter Jupiter in about 114
yrs and Saturn about 314 yrs after launch. Mission plan flexibility
would permit selection of different flyby trajectory at Saturn for
second spacecraft based on data from first. Plan would maintain option
to use Pioneer-class spacecraft for Jupiter and Saturn orbiters in late
1970s. Project responsibility had been assigned to Jet Propulsion
Laboratory.

In other testimony, Dr. Naugle said NasA had developed heat sterili-
zation techniques for Viking lander and new thermoradiation tech-
niques expected to have future space and industrial applications.
Program initiated measures to ensure that all planetary missions had
“acceptably low probability of impacting or contaminating the target
planets.” (Transcript; Nasa Release 72-42)

February 23: Two volunteers began pilot investigation at U.S. Public
Health Service Hospital in San Francisco to retrace Apollo 15 mission
profile and determine cause of astronauts’ slower-than-usual return to
physiologic norm. Program, conducted for Manned Spacecraft Center,
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included set periods of vigorous physical exercise, bed rest, and post-
test analysis. Bed rest portion was considered analogue of weightless-
ness. Potassium intake would be closely controlled because Nasa doctors
postulated Apollo 15 crew had not consumed enough potassium for
their workload and adjustment to weightlessness. Program consisted of
9-day equilibration, 7-day control phase, 12-day bed rest, and 14-day
recovery period. (Msc Release 72-39; Msc pao)

* Lewis Research Center issued requests for proposals for first phase of
three-phase effort to demonstrate that lower aircraft engine emissions
could be reached without sacrificing combustion efficiency or com-
bustor’s ability to reignite in flight. Firm selected would ‘receive 15-mo
contract to conduct screening tests of various combustor designs and
modifications. Contractor would consider LeRc-developed “swirl can”
design, which provided many fuel-injection points and premixed some
fuel and air and could be operated to temperatures twice as hot as
standard combustors with significant reductions in pollutants. Second
phase of project would test best designs from phase one. Third phase
would)test best design as part of a complete engine. (NasA Release
7238

e Marsall Space Flight Center issued requests for proposals for develop-
ment of visible laser communications experiment for ATs—¢ Applications
Technology Satellite mission in 1974. Contractor selected would begin
designing experiment in July and would build and test experiment and
provide ground support through experiment’s two-year lifetime. (MsFc
Release 72-17)

» Senate approved S.R. 261, making minority changes in committee
assignments. Sen. James L. Buckley (R-N.Y.) was removed from
Committee on Aeronautical and Space Sciences and Sen. Karl E. Mundt
(R-S.D.) was added. (CR, 2/23/72, $52379-80)

February 23-24: nasa officials continued testimony before House Com-
mittee on Science and Astronautics’ Subcommittee on Aeronautics and
Space Technology during FY 1973 authorization hearings.

Associate Administrator for Aeronautics and Space Technology
Roy P. Jackson reported “excellent results” in first acoustic tests,
completed in November 1971, of experimental quiet engine for con-
ventional takeoff and landing (cToL) aircraft. “In an unsuppressed
baseline configuration . . . the noise levels were the equivalent of at
least 3 EPNdB [epndb, effective perceived noise in decibels] lower than
the original targets. In a first cut simulation of an acoustically sup-
pressed nacelle which was not an optimum design, the noise levels
were from 7 to 9 EpNdB lower yet, with aerodynamic performance
losses no greater than expected.” It appeared possible to design an
advanced version of cTOL engine “which will incorporate all the
advances in technology and will have a more nearly optimum trade-off
between noise reduction and installed weight penalty.”

In FY 1973, $2.5 million was requested for program to reduce noise
of short takeoff and landing (sTOL) aircraft to 95 epndb at 500 ft
(150 m). Tests at Flight Research Center of quieted T-34 high-bypass-
ratio engine operating with simulated wing-flap system would develop
design data for both quiet, experimental sTOL (QUESTOL) aircraft
program and quiet, clean, STOL experimental engine program. Vertical
takeoff and landing aircraft (VTOL) noise reduction program, with
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budget request of $2.5 million, focused on lift fans with additional
work on helicopter rotor noise. Acoustic and aerodynamic data would
continue to be developed in tests at Langley, Ames, and Lewis Research
Centers. \

George W. Cherry, Deputy Associate Administrator for Programs
in Office of Aeronautics and Space Technology (o0asT), described
NASA role in Joint NasA, Federal Aviation Administration, and Dept.
of Defense microwave landing system (MLs) development plan to
provide landing system for civil and military use to replace current
very-high-frequency (VEF) landing system. NasA would provide per-
sonnel in FaA MLs Project Office, chairmanship of the MLs Interagency
Advisory Group, flight-test validation of the MLs for sTOL operations,
and extension of our work in FY 1973 to include croL and vToL
aircraft, “We are convinced the national microwave landing system
program will make significant contributions toward noise abatement,
airport congestion relief, and, especially, safety enhancement in the
airport area.”

Gerald G. Kayten, Director of Transport Experimental Program
Office in 0AsT, said on Feb. 23 that NAsA programs would “provide a
foundation upon which industry can base the design and development
of the new STOL systems in the late 1970’s, and upon which the
Government can establish criteria for certification and regulation of
such systems.” Programs also would enable Government to make 1976
decision on vertical short takeoff and landing (v/sToOL) incorporation
recommended in Dept. of Transportation Northeast Corridor Report.
“NAsA’s main focus is on propulsive-lift technology for effective and
economical STOL capability, engine technology for development of
quiet and clean STOL propulsion systems, and airborne STOL avionics
and system technology.” Technology represented “totally new capa-
bility based on major advances in each of several technical disciplines.”

Albert J. Evans, Director of Military Aircraft Programs Office in
04sT, on Feb. 24 described support of military aircraft development
programs. NAsA had assigned research engineers to ¥F-15 and B-1
aircraft and Air Force prototype systems program offices. “This has
put NAsA ‘on the scene’ as technical problems become recognized and
defined, and brings Nasa’s technical capabilities . . . to bear on the
problems at an early date.” F-15 would make first flight early in
FY 1973 “with about 12,000 NasA wind tunnel hours behind it, and
much technical consultation by NasA staff members with the Air Force
and the industry that is developing the F-15.” F-15 operational engine
would be installed at Lewis Research Center to analyze air flow through
engine components, combustion efficiency, and performance characteris-
tics. NASA would analyze F-15 engine and airframe performance and
flight-test aircraft at LeRc, where similar tests would be run on Air
Force AX aircraft in cooperation with usar. In B-1 program, four
FRC engineers would be assigned to UsAF Systems Program Office and
contractor to assist in establishing flight-test requirements and instru-
mentation to verify analytical design techniques and ground-test data
obtained at small scale in wind tunnels and information from simulator
studies. (Transcript)

February 24: Dr. Charles A. Berry, NasA Director for Life Sciences,
discussed spinoff of NasA biomedical research in testimony before House
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Committee on Science and Astronautics’ Subcommittee on Manned
Space Flight during FY 1973 authorization hearings. Ames Research
Center (ARC) was evaluating changes in lung tissue of coal miners in
collaboration with Dept. of Health, Education, and Welfare to pinpoint
possible damage to astronauts’ lungs from particulate contaminants in
atmosphere. Study results suggested “cell destruction can be induced
by release of intracellular digestive enzymes into the cell cytoplasm
following penetration of the cells by particles, in the case of coal
miners, silicates.” Joint Nasa and U.S. Bureau of Mines program
would develop carbon monoxide detecting system. Arc and U.S. Dept.
of Agriculture would develop hydroponic system for spacecraft to
accelerate plant growth under space flight conditions.

“The medical information needed to assure man’s safe journey into
and return from space has led to the development of many items of
information and equipment of great value to terrestrial medicine.”
NasA life sciences program “exemplifies the success which can be
achieved by combining the special talents of Government, industry,
and university scientists.”

Dr. Berry also reported there had been “no findings in the manned
space flights to date by the United States or U.S.S.R. that would
preclude the commitment of man to longer duration missions. Therefore
. . . we feel confident in committing man to a 28-day mission.” Apollo
16 and 17 and Skylab experiments would study physiological response
of body before commitment to 56-day Skylab mission.

Philip E. Culbertson, Director of Advanced Missions in OMSF, testi-
fied on space shutile orbital systems and advanced missions definition
and planning: In areas of payloads, research and applications modules
(RAM), advanced missions, and advanced development, “principal
effort is directed toward developing . . . understanding and planning
the use of the shuttle.” In RAM program, “we will be continuing the
study of concepts of a family of payload carrier modules suitable for
transport in the Shuttle Orbiter cargo bay.” Modules would range
from “austere shuttle ‘Sortie Can’ with relatively simple laboratory
equipment . . . through more sophisticated, dedicated laboratory and
observation facilities, including automated free-flyers serviced by the
Shuitle.”

Sortie mission using orbiter as platform for short-duration experi-
ments was among most promising shuttle operating modes. Mission
would use advantages of shuttle in payload design, development, and
operation, and, “for the first time, permit the investigator to accom-
pany his experiment into space.” Sortie missions would be modeled
after ARC Airborne Research Program in which Convair 990 aircraft
was used as airborne laboratory. “The goal in developing procedures
for managing the Space Shuttle Sortie Missions will be to retain the
relatively simple, flexible and highly responsive aspects of the ‘990°
program.” (Transcript)

* Deployment tests of Skylab Workshop meteoroid shield were under way
at Astronautics Laboratory, Marshall Space Flight Center announced.
Shield, thin sheet of aluminum wrapped around outer wall, would
protect Skylab crewmen from micrometeoroids and ensure comfortable
temperature in space. (MSFC Release 72-19)

68



ASTRONAUTICS AND AERONAUTICS, 1972 February 25

February 25: U.S.SR. launched Cosmos 475 from Plesetsk into orbit
with 1003-km (623.2-mi) apogee, 967-km (600.9-mi) perigee, 104.8-
min period, and 74.1° inclination. (cs¥c SSR, 2/29/72; SBD, 2/29/72,
295)

* Reporting on Jan. 10~13 Third Lunar Science Conference results, Science
said “far more comprehensive picture of the moon but far fewer claims
to understand how the moon evolved were evident.” Conflict in geo-
chemical evidence suggested “an initially cold moon in which partial
melting of its outer layers took place and magnetic evidence that
suggests an initially hot moon with a molten core during the early
part of its history.” Other puzzles were indication that radioactive
materials on moon’s surface were concentrated in one area and evi-
dence of unexpectedly high heat flux from moon’s interior at Apollo 15
site. Seismic evidence that moon had layered crust 65 km (40 mi)
thick had been unexpected. More details on lunar chronology had been
determined, “such as the date of formation of the Imbrium basin
about 4.0 billion years ago and of the Copernicus Crater only 900
million years ago.” It also appeared that, “because of the initially
high rate of meteoroid impacts on the moon, very little if any of the
original crustal rocks have survived.” Lunar-sample chemistry was
“proving far from easy—the possibility that volatile elements have
migrated on the lunar surface . . . is complicating the analysis of
trace constituents.” Despite complications, “scientific understanding
of the moon is much further advanced than . . . even a year ago. The
systematic coverage of the moon’s surface provided by the orbital
experiments on Apollo 15, in combination with the lunar samples,
laboratory work, and the experiments on the lunar surface have pro-
vided new data to replace what sometimes proved to be unfounded
speculations.” (Hammond, Science, 2/25/72, 868-70)

* Dr. Eberhard F. M. Rees, Director of Marshall Space Flight Center,
received Hermanri Oberth Award of Huntsville, Ala., Chapter of
American Institute of Aeronautics and Astronautics for outstanding
scientific achievement in aeronautics and astronautics. He was cited
at awards banquet in Huntsville, for his “many valuable contributions
to lunar science, planetary formation, and better understanding of the
origin of the solar system through the Apollo program; high resolution
astronomy through the Stratoscope and LST (large space telescope)
programs; the science of our sun through the ATM . . . program;
stellar astronomy, earth resources, and life sciences through the Skylab
program; the future of high energy astronomy through HEAO . . .
and ‘the promising possibilities for scientific payloads through the
Shuttle program.” (Msrc Release 72-14)

* Dr. John S. Foster, Jr., Director of Defense Research and Engineering
in Dept. of Defense, testified on early warning satellite system before
Senate Committee on Appropriations’ Subcommittee on Defense during
hearings on FY 1973 pop appropriations: “We now have a satellite that
is capable of immediately reporting 1cBM launches from the Sino-
Soviet area. Additional satellites will be deployed to give us effective
warning. This year, our early warning system will provide coverage
of the entire threat area by at least two unique types of sensor.”
(Testimony)
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¢ Senate Committee on Armed Services rejected Administration request
for immediate $35-million appropriation in supplementary funds to
accelerate development of undersea long-range missile system (ULMS).
Committee decided to consider ULMS program as part of FY 1973
Dept. of Defense budget and to hold further hearings on project.
(Middleton, NYT, 3/4/72, 11)

* NAsA announced selection of 10 scientists and their proposals for Skylab
ground-based astronomy program to acquire corollary solar data from
ground simultaneously with Skylab observations from earth orbit.

In related program, Apollo Telescope Mount principal investigators
had offered guest investigator opportunities to all interested astron-
omers worldwide. Principal investigator and guest investigator would
arrange for access to selected ATM data of mutual interest, and guest
investigator would publish scientific paper on analysis of ATM data
he received. Guest investigators would be approved by Nasa but would
have no automatic claim on NasA funding. Some astronomers interested
in program had proposed that rocket and balloon flights be conducted
in addition to ground-based observations. Acquisition of simultaneous
solar data from many of these observations, with Skylab data, was
expected to greatly enhance development of models of solar atmosphere.
(NasA Release 72-39)

* Lockheed Missiles & Space Co. scientists had reported development of
“uniquely simple” power cell to produce more electricity per pound
and up to 100 times more energy than lead-acid storage battery, Asso-
ciated Press said. Device could operate without releasing harmful
pollutants and was fueled with water and alkali metals like sodium or
lithium, Scientists said they could control usual violent reaction of
lithium and sodium to contact with water. (W Star, 2/25/72, C10)

* NasA launched Nike-Tomahawk sounding rocket from Poker Flat Rocket
Range, Fairbanks, Alaska, carrying Rice Univ. auroral particles experi-
ment. Rocket and instrumentation performed satisfactorily. (SR list)

February 26: France’s Eole satellite (launched by Nasa Aug. 16, 1971)
would be used by Australian marine biologists to track ocean move-
ments of crayfish larvae, Reuters reported. Biologists would attempt
with tracking buoy to solve mystery of crayfish cycle in which crayfish
drifted during its plankton stage. Minute crayfish larvae in free-floating
stage had been found up to 1100 km (700 mi) from their hatching
grounds outside coastal reefs, but there was little information on cux-
rents that carried them there. (CSM, 2/26/72; French Embassy)

® Noaa 1 Improved Tiros Operational Satellite (launched by wasa for
National Oceanic and Atmospheric Administration Dec. 11, 1970)
was adjudged successful by Nasa. Mission objectives of placing space-
craft in desired sun-synchronous orbit and collecting daytime and
nighttime cloud-cover data had been achieved and spacecraft had been
officially deactivated Aug. 19, 1971, when attitude control could no
longer be exercised. (NAsA proj off)

* 1T05-B Improved Tiros Operational Satellite (launched by Nasa for Na-
tional Oceanic and Atmospheric Administration Oct. 21, 1971} was
adjudged unsuccessful by Nasa. Satellite had failed to reach orbit when
pitch-and-yaw attitude control jets began pulsating to counteract
tumbling force from leak in 2nd-stage oxidizer system. Jets kept
spacecraft in proper attitude until control gas was expended and vehicle
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tumbled out of conirol and impacted above Arctic Circle. 1T0s-B was
to have been-placed in sun-synchronous orbit to observe daytime and
nighttime cloud cover. (Nasa proj off)

February 27: Launch of Nasa’s Pioneer-F Jupiter probe was postponed
because of momentary power shutdown at Eastern Test Range launch
pad. (NYT, 3/1/72, 4)

* Lunar samples returned to earth by US.SR.’s unmanned Luna 20
(launched Feb. 14) were removed from core tube and examined by
scientists at Soviet Academy of Sciences. Tass said lunar material
consisted of small round anorthosite stones in ash-colored dust signifi-
cantly lighter than slate-colored dust recovered by Luna 16 (Sept.
12-24, 1970). Core material in drill tube was placed in huge cylindrical
chamber. After chamber had been sealed, pumps produced vacuum
and then introduced an unidentified sterilizing gas which was later
replaced with helium gas. After 14-hr procedure, samples were removed
from tube and placed on steel tray for examination. (Shabad, NYT,
9/28/72, 17)

* More than 70 industrial firms, universities, laboratories, and government
agencies were using NASTRAN (NASA’s structural analysis computer pro-
gram) to solve their structural engineering problems, NAsA announced.
NASTRAN was general-purpose program originally designed to analyze
behavior of elastic structures in space program. One major use had
been in design of space shuitle. More than 600 engineers had been
made familiar with NASTRAN since it was made available to public in
November 1970 and program was being used in more than 185 different
applications, with at least 55 more planned. Firms using NASTRAN
predicted many improvements in product safety, reliability, and quality
as direct benefit to their customers. (¥asa Release 72—40)

* Apollo 11 Astronaut Edwin E. Aldrin, Jr., blamed pressures of public
life following participation in first lunar landing July 20, 1969, for
mental condition that had forced him to seek psychiatric help. In
interview published by Los Angeles Times, Aldrin—who had an-
nounced retirement as Commandant of Aerospace Research Pilot
School at Edwards Air Force Base, Calif., effective March 1—said he
Xasi writing book about “personal experiences.” (LA Times, 2/27/72,

1

* USSR. had tested new SS-NX-8 underwater ballistic missile with
5600-km (3000-nm) range, according to sources quoted by New York
Times. Adm. Thomas H. Moorer, Chairman of Joint Chiefs of Staff,
had said weapon “might soon be ready for operational deployment” if
tests were successful. (NYT, 2/27/72, 10)

February 28: Launch of NasA’s Pioneer-F Jupiter probe from Eastern Test
Range, originally scheduled for Feb. 27, was postponed for second time
because of severe high-altitude wind conditions. Launch was resched-
uled for March 1. (ur1, W Post, 2/29/72, A3)

* On the Moon with Apollo 16 by Dr. Gene M. Simmons, former Manned
Spacecraft Center Chief Scientist, was available for sale from Govern-
ment Printing Office, NASA announced. Book described landing site and
scientific aspects of mission scheduled for launch to moon’s Descartes
region April 16. (nasa Special Release)

¢ Declining costs of food for space flights was cited by Manned Spacecraft
Center Chief of Food and Nutrition, Dr. Malcolm C. Smith, in interview
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published by Los Angeles Times. Daily rations for each pre-Apollo
astronaut in space cost about $300; first Apollo rations, $190; Apollo
15, $142; and Apollo 16, $75. Costs for packaging, inspection, and
preparation accounted for major share of expense. Food itself was
donated by manufacturers and producers. About 100 companies par-
ticipated. (Voltz, LA Times, 2/28/72)

* Results of survey of Boeing 747 in third year of operation were reported
by Aviation Week & Space Technology: Passenger appeal had fluctu-
ated but was on upturn. Aircraft was expected to have long life with
“unquestioned airworthiness and performance.” Introduction of huge
aircraft during declining traffic growth had caused order cancellations,
groundings, and delays in delivery acceptance. Size and flexibility had
enhanced profit potential. Criticism of mechanical reliability had
focused on JTID engine but complaints had dropped with introduction
of improved versions of engine and airframe; ground handling prob-
lems were less severe than had been predicted. (4dv Wk, 2/28/72, 35-9,
42-3)

* White House Office of Telecommunications Policy would review all major
Government communications satellite programs to avoid duplication
and to influence preparation of FY 1974 budget, Aviation Week &
Space Technology reported. (Av Wk, 2/28/72, 11)

* Army selected McDonnell Douglas Corp. to receive five-year $382-million
contract to develop and demonstrate site defense of Minuteman, missile-
defense system to supplement Safeguard antiballistic missile system.
McDonnell Douglas received initial $10 million for first five months.
(AP, W Post, 2/29/72, A2)

® One consequence of President Nixon’s Feb. 17-28 state visit to People’s
Republic of China could be indefinite ban on overflights of mainland
China by reconnaissance drones and high-altitude U-2 aircraft engaged
in intelligence-collecting missions, Aviation Week & Space Technology
article said. “If the anticipated decision is made, it presumably would
end any consideration of flying Boeing’s upcoming long-endurance
Compass Cope drone on proposed 24-hr missions over Communist
China.” (4v Wk, 2/28/72, 11)

February 28-March 24: City of Memphis and Shelby County, Tenn., con-
ducted “Space and Science Awareness Month™ to inform citizens about
national space program. Project—sponsored by greater Memphis area
school systems and supported by Nasa Hq. and Marshall Space Flight
Center—was opened by Astronaut Russell L. Schweickart and Nasa
Assistant Administrator for Public Affairs John P. Donnelly. Program
exhibited space-related displays—including moon rock, lunar roving
vehicle mockup, and models and displays on several NASA programs—at
Pink Palace Museum. Also included were displays of educational litera-
ture on space technology in 250 school libraries; lectures at 65 schools
and at various club meetings by Nasa officials; 14 seminars and work-
shops for teachers; showing of 25 films at elementary schools, on Mem-
phis educational TV station, and to adult groups; and presentation of
series of programs on ETV station. Memphis awareness month was
largest space information program ever held by U.S. city. (MsFc Release
72-16)

February 29: Symposium “A Progress Report on Flight Investigations of
Supercritical Wing Technology” was held at Flight Research Center for
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engineers and scientists from Government, industry, and airlines. Meet-
ing included interim report of NAsA supercritical wing flight-test pro-
gram and report on evolution of ¥—8 supercritical wing configuration.
Dr. Richard T. Whitcomb, head of 8-Foot Tunnels Branch at Langley
Research Center and developer of supercritical wing concept, com-
mented on cortelation of wind-tunnel and flight-test results.

Flight tests of NAsA supercritical wing on TF-8A aircraft had dem-
onstrated that new airfoil shape increased flight efficiency at speeds
near mach 1. Since its first flight March 9, 1971, TF-8A had carried
supercritical wing on 27 flights and had reached mach 1.2 (1274 km
per hr; 792 mph) and 15 500-km (51 000-ft) altitude. NAsA test pilot
Thomas C. McMurtry said flight-test program had indicated that pilot-
ing procedures and tasks at near-sonic cruise speeds should be as
routine as present jet transport operations and that introduction of
supercritical wing was not expected to cause any serious problems.
Future plans for supercritical wing included addition of side fairings
for increased area ruling, determination by simulation of effects of wing
roughness from manufacturing imperfections, and development of plans
for follow-on flight programs to further the readiness of new technology
for industry applications. (FrRc Release 2-72; ¥rc X—Press, 2/18/72, 2)

¢ Large storage battery at Manned Spacecraft Center exploded, killing one
man and seriously injuring another. Battery was near underwater tank
where astronauts trained in simulated weightlessness. Training Super-
visor Kirby C. Dupree, who was killed, and James E. Scott—both em-
ployed by Brown & Root-Northrop—apparently had been performing
routine maintenance on the 240-cu-m (64 000-gal) tank. No astronauts
were in the building. (W Post, 3/1/72, A4; Reuters, NYT, 3/1/72, 24)

* Single-stage Nike rocket, carrying 47.2-kg (104-1b) payload, was launched
by nasA from Wallops Station to 11 600-m (38 000-ft) altitude to obtain
precise records of vibrations and accelerations caused by small varia-
tions in burning process of solid-fueled rocket motor. Flight data would
be compared with similar measurements made in ground vibration tests
and captive firings and was expected to provide improved knowledge of
effects of rocket-motor burning on payload dynamics for more efficient
payload design. Rocket and instruments functioned satisfactorily and
payload was recovered as planned. (WS Release 72-2; WS rao)

* Gerald M. Truszynski, Nasa Associate Administrator for Tracking and
Data Acquisition, described telemetry on-line processing system
(TELOPS)—nNasA’s planned “new approach to data processing”—in
testimony during House Committee on Science and Astronautics’ Sub-
committee on Aeronautics and Space Technology hearings on wasa
FY 1973 authorization. TELOPS, planned to replace NasA data process-
ing system that took “considerable number of weeks between the ac-
quisition of data . . . and the actual delivery of that data to the ex-
perimenter,” would increase processing speed and efficiency so that
“both the greater real-time requirements and the greater volume can be
accommodated.” With TELOPS “scientific and tracking data will be sent
via the communications lines in near realtime where it will be prepared
for entry into a large mass storage device” with “capacity of storing
online all telemetry data acquired over a 6- to 12-month period. Exist-
ing computer would separate data and merge orbit and attitude. “The
output product of this processing will be a combination of realtime
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data sent via communications terminals to the experimenters as neces-
sary, and the generation of data tapes which can be forwarded to the
experimenters and used for permanent record.” Advantages would be
elimination of many tape-handling procedures, processing of more data
on demand basis, and processing of data in near real-time to increase
interaction of experimenters with flight experiments.

Daniel J. Harnett, NasA Assistant Administrator for Industry Affairs
and Technology Utilization, reported that program included “coopera-
tive efforts with over 150 public sector agencies, groups, and institu-
tions, which have derived over 300 public sector problems currently
under consideration; over 130 technology applications projects are
underway, with projects at nine Nasa Field Centers and activity sup-
ported by nine major contractors.” Interagency cooperative efforts in-
cluded work with Dept. of Health, Education, and Welfare; Dept. of
Housing and Urban Development; Dept. of Interior; Dept. of Justice;
Dept. of Transportation; Environmental Protection Agency; National
Oceanic and Atmospheric Administration; U.S. Postal Service; Vet-
erans Administration; more than 77 medical schools and health care
institutions; some 25 criminalistics laboratories; and 6 state highway
departments. Efforts included projects in air pollution control, biomedi-
cine, law enforcement, mine safety, postal services, urban construction,
water pollution conirol, and transportation. (Transcript)

* House by vote of 356 to 32 passed H.R. 11021, to. control emission of
noise detrimental to human environment. House rejected amendment—
after consultation with NASA Administrator, Secretary of Transporta-
tion, and Federal Aviation Administration—that would have authorized
Environmental Protection Agency to provide for control and abatement
of aircraft noise and sonic boom. (CR, 2/29/72, H1508-39)

* About 150 engineering students from universities in Alabama, Georgia,
Tennessee, and Mississippi attended special Fluid and Thermal Engi-
neering Seminar at Marshall Space Flight Center, keld to acquaint them
with hardware and system developments in fluid and thermal engineer-
ing related to their studies. Group included 22 foreign students repre-
senting 6 foreign countries, who were students at Univ. of Tennessee
Space Institute. (MsFc Release 72-21)

* Smithsonian Institution opened exhibit “Ballooning: 1782-1972” at Aris
and Industries Building in Washington, D.C. Exhibit, depicting balloon-
ing and brave aeronauts, was described by New York Times as proto-
type show for National Air and Space Museum, “appropriately headed
by Michael Collins, the ‘anchor astronaut’ for man’s first landing on the
moon in 1969.” (Robertson, NYT, 2/29/72, 14)

During February: Nasa selected three life scientists to receive first grants
under Nasa life scientist program. Dr. Roger P. Maickel, professor of
pharmacology at Indiana Univ., would study effects of stressful or
otherwise abnormal environment, such as space travel, on action of
selected therapeutic drugs. Dr. Walther Stoeckenius of San Francisco
Medical Center Cardiovascular Research Institute would conduct exobi-
ology research to determine physiologic role of bacterial membrane
dependent on high salt concentration. Dr. William A. Bonner, professor
of chemistry at Stanford Univ., would conduct exobiology research to
develop means for detecting measurable, optically active molecules in
remote regions of space. Program had been established in July 1971 to
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increase cooperation among university and Nasa life scientists in con-
tributing to advancement of life sciences disciplines related to Nasa
mission. Scientists and their graduate students would spend one third
of their time at a NasA center. (NAsA Release 72-41)

First European Conference on Space and Youth was sponsored in Paris

by National Assn. of Aerospace Clubs of France and International
Coordinating Committee (cic) for out of school scientific activity.
Delegates from aerospace groups in 23 European nations were invited
to conference to plan first program of intra-European cooperation for
youth in aerospace field. Meeting established conference as annual
event and approved resolutions on future cooperation in technical meet-
ings, exchange of materials, establishment of secretariat, and origina-
tion of joint youth rocket projects. (Government Executive, 4/72, 28-9)

Office of Management and Budget issued charter establishing Interagency

Coordination Committee for FEarth Resources Survey Program
(1cc:ERSP) to coordinate and integrate Federal plans, policies, and
programs of remote sensing of earth’s resources. (Fed Rpt on ERSP,
8/30/72, 5)

Chairman M. G. K. Menon of Indian Space Research Organization (1sRO)

laid foundation stone for propellant and fuel complex to produce poly-
meric binders at Thumba, India, and discussed extended India-U.S.S.R.
space cooperation with delegation from Soviet Academy of Sciences
visiting Thumba. (SF, 7/72, 261)

George Washington Univ. released Applications of Aerospace Technology

in the Public Sector (¢w Bscp 72-02R). Semiannual review of Bio-
medical and Public Sector Technology Application Team Program,
published for NasA, summarized projects of NAsA technology utilization
program active from June 1, 1971, through November 30, 1971. Bio-
medical applications of Nasa technology included treatment and re-
search in cancer, cardiovascular disease, kidney function disorders, and
rehabilitation medicine. Public sector applications included housing and
urban construction, fire safety, law enforcement and criminalistics,
transportation, marine science and engineering, air and water pollu-
tion, and mine safety. (Text)

* Spaceflight magazine reviewed Vanguard—A History, by Constance M.

Green and Milton Lomask. Book presented “fine coverage of the proj-
ect [first U.S. satellite program] which should be of interest at all levels.
The subject is still controversial and though the present treatment will
not meet with full approval everywhere, they have shown that without
Vanguard a manned landing on the Moon in 1969 would have been
highly unlikely.” (SF, 2/72, 77)
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March 1: Air Force launched unidentified reconnaissance satellite from
Air Force Eastern Test Range by Titan I1IC booster at 4:39 am EsT.
Satellite entered orbit with 35964-km (22 347-mi) apogee, 35 418.5-km
(22 008-mi) perigee, 1429.9-min period, and 0.2° inclination. (Pres
Rpt 73; SBD, 3/2/72, 15)

* US.S.R. launched Cosmos 476 from Pleseisk into orbit with 634-km
(394-mi) apogee, 615-km (382.1-mi) perigee, 97.1-min period, and
81.2° inclination. (¢s¥¢ SSR, 3/31/72; SBD, 3/2/72, 16)

* NASA announced initiation of cooperative program with Air Force to
establish technology base needed by usaF and industry for development
of military and civil short takeoff and landing (sTOL) aircraft. Memo-
randum of Understanding signed by Dr. James C. Fletcher, nasa Ad-
ministrator, and Dr. Robert C. Seamans, Jr., Secretary of the Air Force,
called for close coordination of USAF advanced, medium STOL transport
(AMST) program and NASA quiet, experimental STOL (QUESTOL) pro-
gram to ensure that “the sTOL technology developed will . . . serve both
areas of interest without undue compromise to either.” Program would
be managed by new Air Force/Nasa sToL Coordinating Council, co-
chaired by Assistant Secretary of the Air Force for Research and De-
velopment Grant L. Hansen and Nasa Associate Administrator for Aero-
nautics and Space Technology Roy P. Jackson. (NAsA Release 72-44)

* Nimbus 4 meteorological satellite (launched by NasA April 8, 1970) was
continuing to gather data, working with ground IRLS (interrogation,
recording, and location system). Satellite earlier had tracked weather
balloons floating around world, floating ocean buoys, wild animals, and
British Aviatrix Sheila Scott, who set several aviation records while
circling globe in 1971. In October 1971 1RLs platform had been placed
in buoy off Arctic ice island T3 to measure atmospheric pressure, sur-
face and water temperatures, and, in tandem with Nimbus 4, platform
position. In April six more buoys would be installed on ice floes in
Arctic Ocean north of Alaska to obtain basic weather information dur-
ing summer. Data had never before been obtained because ice islands
melted into brackish ponds and streams covered by fog and rain and
were impossible to reach.

Monitoring platform in Ohio was transmitting water-quality data
from Great Miami River near Cincinnati. 1RLS platforms would also be
attached to fixed stations in Lake Erie to monitor water oxygen con-
tent, electrical conductivity, alkaline and acid content, and tempera-
tures and to test efficiency of collecting water data quickly and repeti-
tively from many different areas simultaneously. Drifting platform in
Lake Ontario would collect water data and information on currents.
About 15 sensors on Mt. Kilauea, Hawaii, volcano would monitor tem-
peratures to determine relationship between temperature rise and vol-
cano eruption. (NasA Special Release)
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* Atomic Energy Commission’s new particle accelerator near Batavia, IIL,
reached design energy of 200 bev on schedule and within $250 million
cost estimate. (AEC Release P-52)

¢ Lewis Research Center engineers were running first pure jet engine de-
signed and assembled at LeRc to power single- and twin-engine light
aircraft, Cleveland Press reported. Prototype of engine—expected to
usher in generation of safe, easy-to-fly aircraft that could cruise at 644
km per hr (400 mph) and costing less to produce than current piston-
engined aircraft—was about 31 cm (12 in) in diameter and 122 cm
(48 in) long. (ClI Press, 3/1/72)

* nNasA Deputy Associate Administrator for Space Science Vincent L. John-
son testified before House Committee on Science and Astronautics’ Sub-
committee on Space Science and Applications during hearings on NAsA
FY 1973 authorization. Johnson reported that in 1971 Thor-Delta
launch vehicle had had five launches with four successes. One failure,
on ITOS—B mission Oct. 21, had been caused by leak in 2nd-stage oxidi-
zer system. Review board recommendations had been carried out and
Jan. 31 launch of Heos 2 had been successful. Thorough design review
and certification was in process for launch by new-configuration Thor-
Delta of 1Tos—c in April. All critical components of old and new con-
figurations had been completely and intensively reviewed by independ-
ent group and most previous qualifications had been verified. Estimated
cost of responding to review board recommendations was $2 million
for FY 1972, $3 million for FY 1973, and $5 million per year there-
after. (Transcript)

¢ Harry H. Gorman, nasa Deputy Associate Administrator for Manage-
ment, Manned Space Flight, testified on in-house portion of manned
space flight R&p budget, during FY 1973 authorization hearings before
House Committee on Science and Astronautics’ Subcommittee on
Manned Space Flight: In FY 1973 Manned Spacecraft Center, Marshall
Space Flight Center, and Kennedy Space Center capabilities specializ-
ing in project management would be “in the midst of a changeover as
current programs are phasing down and the Shuttle program and re-
lated activities are getting underway. Our laboratory and technical
facilities will be dedicated to developing the technology for on-going
programs and to payload planning.”

In FY 1973, manned space flight’s civil service strength at the three
Centers would be 11 350, “a continuing reduction from previous years.
This level is the minimum necessary for carrying out our responsibili-
ties for Apollo, Skylab, and Space Shuttle, while still providing support
to new technology development and planning for future missions.” On
top of planned reduction of 619 positions in FY 1972 budget, Centers
were further cut by 636 positions under Federal employment control in
FY 1972 and 1973, or 10% loss in those two years. Added reduction
of 361 positions in FY 1972 and 275 more positions in FY 1973 would
require further reduction-in-force procedures and continue to con-
tribute to aging of overall personnel complement.

Of civil service total, 5% were in program planning and definition,
15% in program management, 30% in engineering and development,
5% in science and medicine, 20% conducting flight and launch opera-
tior.ls,)with rest in general management and administration. (Tran-
script
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* Adelbert O. Tischler, Director of Shuttle Technologies Office in Nasa Office
of Aeronautics and Space Technology (0AsT), testified on progress of
shuttle transportation system before House Committee on Science and
Astronautics’ Subcommittee on Aeronautics and Space Technology dur-
ing Nasa FY 1973 authorization hearings: “Methods for rapidly assess-
ing the aero-heating and flight handling characteristics of the shuttle
are being developed. A base for applying new design methods and for
use of new materials in the sensitive problem of structural mass has
been laid. Thermal protection systems, some comprising materials
which were virtually unknown at the start of the program, will be
brought to . . . technological readiness. The questions of long-lived
propulsive and power equipment, suitable for repeated re-use, will be
answered.” Computerized index and seéarch procedure for access to all
published shuttle technology was nearing completion. “While technol-
ogy issues remain, the continuing progress of the technology program
conducted by . . . NAsA centers and industrial contractors is building a
technological base that is far deeper and stronger than that which has
heretofore underlain new development programs. This base . . . will
assure successful Shuttle development.”

David S. Gabriel, Manager of AEc-Nasa Space Nuclear Systems
Office, described masa-funded electrophysics research program con-
ducted by Ames, Langley, and Lewis Research Centers and Jet Propul-
sion Laboratory. Program was concerned “with understanding and,
ultimately, using electrons, nuclei, atoms and ‘molecules. Such work is
of central importance to future sciences, for example, to laser beam
generation, transmission and conversion; superconductivity; or plasma
power devices.” In FY 1972, research had been completed on continu-
ous-flow plasma accelerator to simulate spacecraft reentry conditions
accurately, new contributions to understanding plasma turbulence had
been made, knowledge of uranium plasma properties had been im-
proved, and carbon monoxide lasers had been demonstrated to be
highly efficient. New superconductor made up of thin films of vanadium
and silicon had been discovered. For FY 1973 $3.4 million had been
requested for programs in plasma dynamics, lasers, superconductivity,
and nuclear physics.

Roy P. Jackson, Associate Administrator for Aeronautics and Space
Technology, testified that “clearly the space shutile orbiter, a rather
sophisticated piece of machinery, is not only a launch vehicle and a
spacecraft but also a high speed airplane, with all the attendant con-
siderations of aircraft-type control and landing. It offers NASA an op-
portunity to apply aerodynamic, structural, and materials technology
that has been developing over the past 10 or 15 years for high per-
formance aircraft. Reciprocally the shuttle work offers much to benefit
aircraft in the next 10 to 15 years.” Nasa had also capitalized on early
Air Force technology oriented toward manned high-speed flight in the
atmosphere as well as reentry into the atmosphere, such as Dyna-Soar
and X-15 projects.

Francis J. Sullivan—Director of Guidance, Control, and Information
Systems in 0AsT-testified on nuclear electric power system research for
spacecraft: Nuclear electric power systems offered “attractive alterna-
tives” to batteries for long-life orbiting systems, “in terms of minimiz-
ing structural constraints and the economic considerations of supplying
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several kilowatts of power. Current research is directed primarily
toward two types of nuclear systems, isotope systems for low power
levels of about 1 kilowatt, and the intermediate reactor power systems
for levels in the range of several kilowatts up to 10-20 kilowaits.”
Isotope systems were radioisotope thermoelectric generators (RTGs).
Intermediate reactor power system consisted of zirconium hydride
reactor to generate heat and thermoelectric power-conversion compo-
nents to convert this heat into electricity. Program was directed toward
reactor test in 1976-1977 period to demonstrate long-life capability.
Stable performance had been achieved on thermoelectric converter test
modules. Effort in FY 1973 would concentrate on verifying this per-
formance. Conversion system would be developed for testing with the
reactor to verify the integrated system performance. (Transcript)

¢ Appointment of Kenneth B. Gilbreath, Manager of White Sands Test
Facility, as Deputy Director of Center Operations at Manned Spacecraft
Center was announced by msc. He would be succeeded at White Sands
by Chief Jesse C. Jones of Msc’s Engineering and Development Direc-
torate’s Laboratory Operations. Appointments would be effective
April 1. (msc Release 72-50)

* Atomic Energy Commission published Global Inventory and Distribution
of Pu-238 from SNAP-94, report on study of plutonium accidently
injected into stratosphere when U.S. Navy Transit satellite failed to
reach orbit after launch from Vandenberg arB April 21, 1964. Accident
had caused threefold increase in global fallout of plutonium isotope
over that usually injected into atmosphere by atmospheric nuclear
weapon tests. SNAP-9A nuclear generator, designed to convert heat
from Pu-238 into electrical energy, had burned up during reentry and
had ablated into small particles at 46-km (28.6-mi) altitude. Concen-
trations of Pu-238 in stratosphere had been measured through end of
1970 and soil samples had been collected at more than 60 sites to esti-
mate global distribution of fallout from the accident. Of the 17 kilo-
curies of Pu-238 originally in the generator, 13.4 plus or minus 2.2
kilocuries had been deposited, with 3.1 plus or minus 0.8 in northern
hemisphere and 10.3 plus or minus 2.1 in southern hemisphere. Al-
though plutonium was one of most enduring and deadly radioactive
poisons known, amounts inhaled when Pu-238 settled to earth ‘were so
small they were not considered hazardous. (Text)

* Los Angeles Times editorial said, despite insistence of military authorities
that regulations restricted supersonic flights to isolated areas, sonic
booms were menacing Death Valley National Monument in California.
It was “continuing sport for military pilots” to “make low level super-
sonic assaults on the peace and tranquility of that remarkable recrea-
tion and sightseeing area. Rangers counted 35 booms in January, three
times the number [of] the preceding January.” (L4 Times, 3/1/72, 8)

March 1-2: Fourteenth Israel Annual Conference on Aviation and Astro-
nautics was held in Tel Aviv and Haifa. Fifth Theodore von Kirmén
Memorial Lecture, “Perspectives in Aeroelasticity,” was delivered by
Langley Research Center scientist I. Edward Garrick. (Off Naval Re-
search London, European Scientific Notes, ESN-26-4, 4/28/72, 91)

March 1-3: wasa-wide conference on equal employment opportunity was
held at Kennedy Space Center at request of Dr. James C. Fletcher, NasA
Administrator. During conference chaired by Dr. George M. Low, Nasa
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Deputy Administrator, Dr. Fletcher said: “Our successes in space ex-
ploration have been outstanding . . . . However, in spite of the efforts
of many and a number of significant accomplishments, our achieve-
ments in equal employment in NASA, here on earth, do not match what
we have done beyond our planet.”

Dr. Fletcher said he would insist “that as fast as humanly possible,
by transfer, training, promotion, and whatever other means are avail-
able, and appropriate, our offices move toward the goal of the balanced
staffing that will achieve true equal employment opportunities.”

NASA was planning to get members of minority groups into space.
Space shuttle would be important factor in accomplishing this goal.
NAsA also would consider establishing annual awards for outstanding
performance in Office of Equal Opportunity and would insist that “spirit
as well as the letter” of contractors’ equal employment obligations be
fulfilled. (Text)

March 2-24: wasA’s Pioneer 10 (Pioneer-F) Jupiter probe was launched
from Eastern Test Range at 8:49 pm EST by three-stage Atlas-Centaur—
TE-M-364-4 booster, used for first time. Spacecraft reached highest
launch velocity ever attained, 51 500 km per hr (32 000 mph) relative
to earth. Primary objective was to obtain precursory scientific informa-
tion beyond Mars orbit with emphasis on investigation of interplane-
tary medium, asteroid belt, and Jupiter and its environment. Secondary
objective was to advance technology for long flights to outer planets.

The 258-kg (569-Ib), spin-stabilized spacecraft carried 11 scientific
experiments to provide new knowledge about Jupiter, solar system, and
Milky Way galaxy. It would return first closeup images of Jupiter and
make first measurements of Jupiter’s twilight side, never seen from
earth. Two additional experiments—celestial mechanics and S-band
occultation—would use communication signal and earth-based equip-
ment. Pioneer 10 would be first spacecraft to observe Asteroid Belt be-
tween orbits of Mars and Jupiter, first man-made object to escape solar
system, first spacecraft to use orbital velocity and gravity of Jupiter for
escape, and first NasA spacecraft powered entirely by nuclear energy—
four radioisotope thermoelectric generators developed by Atomic
Energy Commission. Pioneer 10 would make 20 kinds of measurements
of Jupiter’s atmosphere, radiation belts, heat balance, magnetic field,
moons, and other phenomena. It would also characterize solar atmos-
phere, interstellar gas, cosmic rays, asteroids, and meteoroids.

Spacecraft also carried pictorial plaque designed to show scientifically
educated inhabitants of another star system—who might intercept it
millions of years later—the time spacecraft was launched, from where,
and by whom. Plaque design was etched into gold-anodized aluminum
plate 15 by 23 ecm (6 by 9 in) and 1.27 mm (0.05 in) thick attached
to spacecraft’s antenna support struts. Radiating lines on left of plaque
represented positions of 14 pulsars, with mathematical binary code “1-”
symbols representing pulsars’ frequencies relative to hydrogen atom,
which was used as “universal clock.” Hydrogen atom was also used as
“universal yardstick” for sizing human figures and outline of space.
craft on right of plaque. Man’s hand was raised in good-will gesture.
Across bottom of plaque were planets ranging outward from sun, with
spacecraft’s trajectory arching away from earth, passing Mars. and
swinging past Jupiter. .
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and 24, delayed arrival time by 214 hrs and moved arrival point at
Jupiter about 6400 km (4000 mi) closer to planet. Maneuver was also
attempt to fly Pioneer 10 behind Jupiter’s moon Io. Whether flight path
behind lo had been achieved would not be known until spacecraft
neared Jupiter. To go behind Io, spacecraft had to arrive within period
of less then eight minutes. By March 24 remaining instruments——plasma
analyzer, cosmic ray telescope, imaging photopolarimeter, infrared
radiometer, and asteroid/meteoroid detector—had been turned on and
all experiments were recording good .data. Meteoroid detector had
recorded 10 impacts, and asteroid/meteoroid telescope had seen one
meteoroid. Spacecraft was expected to enter Asteroid Belt in early July
and to reach Jupiter Dec. 3, 1973.

Pioneer 10 was first spacecraft to attempt Jupiter probe. Pioneer 5
was launched March 11, 1960, to study heliocentric space environment
inward toward sun. Pioneer 6 (launched Dec. 16, 1965) and Pioneer 7
(launched Aug. 17, 1966) were studying heliocentric space environ-
ment. Pioneer 8 (launched Dec. 13, 1967) and Pioneer 9 (launched
Nov. 8, 1968) were studying interplanetary phenomena. Last four were
still operating satisfactorily. (NAsa proj off; nasa Releases 72-25,
72-32, 72-50, 72-68)

March 2: Isis 2 International Satellite for Ionospheric Studies (launched
by Nasa March 31, 1971, in joint U.S. and Canadian program) was ad-
judged successful by Nasa. Spacecraft had exceeded mission objectives.
All 12 scientific instruments were operational and were still acquiring
detailed information on latitudinal and diurnal variations of ionosphere.
Spacecraft was obtaining radio-sounder and correlative direct measure-
ments to allow continuation and extension of ionospheric studies dur-
ing period of declining solar activity, and long lifetime was anticipated.

Isis 2 was fourth and final mission in U.S.-Canadian program to study
ionosphere that began with launch of Alouette 1 Sept. 28, 1962. All
four spacecraft were operational and were providing useful data. 1sis
program had acquired wealth of knowledge on worldwide morphology
of topside ionosphere, virtually unknown region before Alouette-18IS
program, and in discoveries in plasma physics and radio-wave propa-
gation. (NAsA proj off)

* Bellcomm, Inc., scientist Dr. Farouk El-Baz had suggested that water
vapor detected on moon March 7, 1971, could have come from water
and urine dumped into lunar orbit from Apollo 14 spacecraft, Reuters
reported. He had shown particles of waste water could have combined,
orbited moon for several weeks at gradually decreasing altitudes, and
finally descended to lunar surface, where they were detected as water
vapor. Bellcomm’s findings were rejected by Dr. H. Kent Hills of Rice
Univ., who said waste discharge would have spread out in orbit and
would not have produced as high a reading on two suprathermal ion
detectors as he and codiscoverer Dr. John W. Freeman had found. Dis-
covery of water vapor had been announced Oct. 15, 1971 [see also
March 3]. (NYT, 3/3/72, 22; Bellcomm PIO; NASA proj off)

* Roy P. Jackson, NasA Associate Administrator for Aeronautics and Space
Technology, discussed role of aircraft technology in alleviating airport
terminal congestion in speech before American Institute of Aeronautics
and Astronautics’ National Capital Section in Washington, D.C.: Total
number of civil air operations was expected to double approximately
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every decade throughout the rest of this century. “The busiest airports
will have to handle twice to three times their present operations. Since
most jetports are too noisy today, the capacity increase must be accom-
plished with an actual integrated decrease in noise. Steeper operational
procedures, retrofitted engines, and quieter engines in new terminal-
configured aircraft must all be considered as companions to dual run-
ways, improved automation, and success in the Discrete Addressable
Beacon and Microwave Landing Systems Programs.

“To design the next generation of civil aircraft as terminal-configured
vehicles, the designer will need technology advancements that will per-
mit steep and curved vertical profiles for noise abatement, curved
ground tracks for noise abatement and airspace efficiency, and an
ability to satisfy a specified time-of-arrival at the runway threshold to
maximize runway capacity.” NasA had “a new start in FY ’73 to lead
the way in technology, . . . the Terminal Configured Vehicles and
Avionics Operating Experiments Program, for which funding of $4.2
million will be programmed.” (Text)

* Nasa applications program was reviewed by Associate Administrator for
Applications Charles W. Mathews in testimony before House Commit-
tee on Science and Astronautics’ Subcommittee on Space Science and
Applications during FY 1973 wasa authorization hearings. Objectives
of program were “to establish useful applications of space and space
know-how through the development of user relationships, through the
development of requisite technology, and through the conduct of appro-
priate ground, airborne and space flight investigations.”

Space was “a magnificent vantage point to survey the surface of the
earth and to expedite and enhance the flow of information around the
globe.” Core of program was new applications of earth observations
and communications, but “other areas associated with the unique en-
vironment of space, particularly weightlessness, show promises which
must be explored, developed and exploited.” Space manufacturing
processes offered good example. “Space applications, however, should
not be envisioned just as activities that lead to satellites or laboratories
in space, for . . . applications relate to contributions to men and women
who . . . reside right here on the ground. Know-how provided by ex-
perience with the development of space systems can be applied to . . .
areas involving housing, transportation, health care and many others.”

NASA participation in Global Atmospheric Research Program (carp)
would increase significantly in FY 1973 as transition occurred from
planning to carryine out Tropical Experiment and Data Systems Test,
both planned for CY 1974. Planning would be accelerated for Global
Experiment during 1976-1977. cArRP was being conducted by World
Meteorological Organization and International Council of Scientific
Unions to increase understanding of circulation of atmosphere and pro-
vide mathematical and physical basis for long-range weather predic-
tion, determination of feasibility of large-scale climatic modification,
and assessment of consequences of man’s pollution of atmosphere.
(Transcript)

* Officials of NAsa Office of Aeronautics and Space Technology (0asT)
testified during House Committee on Science and Astronautics’ Sub-
committee on Aeronautics and Space Technology’s final hearings on
NasA FY 1973 authorization.
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William H. Woodward, Director of Space Propulsion and Power,
cited importance of isotope power systems to NASA planetary program:
“The ability of nuclear eleciric power systems to operate for long
periods . . . without consideration to distance from the sun is the pri-
mary feature which makes nuclear systems mandatory for outer planet
missions. This self-contained energy input characteristic also provides
a relative insensitivity to the operating environmenis encountered and
this capability may be important on many missions, e.g., lander missions
on planetary surfaces or missions which encounter high natural radia-
tion fields.” Power requirements of most missions could be satisfied
with low-level isotope power systems using radioisotope thermoelectric
generators (RTGs). “Currently, RTG’s are scheduled for flight on
the Pioneer Jupiter Flyby and the Mars Viking Lander missions and
in addition, are planned for use in future outer planet programs.”

Associate Administrator for 0AsT Roy P. Jackson testified that solar
energy could prove important energy resource. National Science Foun-
dation’s RANN (Research Applicable to National Needs) program had
budgeted $4 million for solar energy investigations in FY 1973. Atomic
Energy Commission, Dept. of Interior, and nasa were conducting in-
house studies. Solar Energy Subcommittee had been established by Fed-
eral Council on Science and Technology Committee on Energy Research
and Development Goals to assess benefits to recommend r&p funds and
programs. Subcommittee was first time solar energy had been con-
sidered at this level of national planning, NAsa was evaluating concept
for generating electric power from solar cells in space and transmitting
power to earth via microwave beam, which would deliver more con-
centrated solar energy than naturally received on earth’s surface.
Collecting in space also could be continuous, rather than having to stop
at night or in cloudy weather.

Edwin C. Kilgore, Deputy Associate Administrator for Management,
described 0AST manpower problems and methods to alleviate them.
Though 04sT manpower applied to aeronautics had increased 90%
since 1966, manpower for all other efforts had decreased by 56%.
Growth in aeronautics could not be provided continuously by trans-
ferring personnel from space projects. “In the short term we will con-
tinue to meet the increased need for aeronautics manpower by re-
training and reassignment of personnel at the Research Centers. For the
long term we have initiated a program to encourage the training of
students interested in aeronautical sciences. . . . we are continuing the
cooperative NAsA/university graduate research and study program
begun in FY 1971 where faculty and students are working with the
Research Centers.”

R. D. Ginter, Director of Technology Applications, testified on NASA
and National Science Foundation cooperation in applications: NsF’s
RANN program contained “two broad areas of mutual interest: Advanced
Technology Applications and Environmental Systems Resources. One
of our senior people has been assigned to focus this effort, coordinate
task selection, and provide program management. During the next
year we intend to expand our problem definition activity and prepare
specific proposals for NsF consideration.” (Transcript)

* Report of Soviet progress in space presented at annual meeting of Soviet
Academy of Sciences appeared in Sotsialisticheskaya Industriya.
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Academician M. D. Millionschikov said 1971 had been year of achieve-
ment in space. Creation of “the world’s first manned orbital scientific
station, Salyut, was a major event. . . . Exploration of the moon and the
planets with the help of automatic space vehicles has continued.
Recently, a magnificent space experiment was completed—the Luna-20
automatic station’s delivery to earth of soil samples from the almost
inaccessible’ lunar mountain region. Two automatic ‘Mars’ stations
were created. . . . Separating from the Mars-2 station, a capsule landed
a pennant . . . and the Mars-3 descent vehicle made the first soft landing
on the surface of Mars. In addition to the scientific exploration of space,
broad plans were elaborated for utilizing satellites for extra-atmosphere
astronomy. Work began on the utilization of satellites for exploring
natural resources in the interests of the national economy including
geological survey work, agriculture, forestry, water economy, fishing,
tﬁle) hydro-meteorological service, and geodesy.” (¥Bis-Sov, 3/13/72,
2

¢ Cutbacks in Nasa budget would necessitate dismissal of some 40 civil
service employees at Kennedy Space Center during March, ksc Director,
Dr. Kurt H. Debus, announced. Cutback was part of Nasa-wide work
force reduction. Similar reduction might be required in 1973. (Today,
3/2/72) ’

° World’s first nuclear-powered artificial heart was exhibited for first time
by National Institutes of Health in Bethesda, Md. Dr. Theodore Cooper,
Director of National Heart and Lung Institute in N1H, said heart might
be perfected for human use toward end of decade. Electrically powered
version and atom-powered heart-helper had already been implanted in
calves. System was expected to operate for 10 yrs. (Asher, W Post,
3/3/72, Al)

March 3: U.S. had obtained clearance from Coordinating Committee on
Trade in Strategic Materials (cocom), whose members represented
North Atlantic Treaty Organization countries and Japan, for sale of
satellite ground station to Communist China, New York Times reported.
Japan and other allies had interpreted sale as political act and “made
it clear that they intend to use the same criterion. Japan . . . was
reported to have insisted that the political aspect of the deal be entered
into the record,” and had accused U.S. of “selling equipment of
advanced technology because it was politically advantageous but re-
straining others from doing the same thing.” Station had been installed
at Shanghai Airport to cover President Nixon’s visit to Communist
China [see March 13]. (Giniger, NYT, 3/4/72, 2)

* Robert Stern of Bellcomm, Inc., said in Washington, D.C., that his
studies “tended to agree” with those of Rice Univ. scientists who had
reported on Oct. 15, 1971, detection of possible water vapor being
vented from lunar surface. Reuters had reported release March 2 of
Bellcomm computer analysis suggesting vapors could have come from
urine dumped .into lunar orbit by Apollo 14 astronauts. (NYT,
3/4/12) .

* Physicist Dr. Ralph E. Lapp discussed space shuttle economics in letter
published in Science. Cost and purpose of shuttle’s projected 900-
metric-ton (1000-short-ton) payload over 10 yrs needed careful evalua-
tion “before the nation plunges ahead on a space project whose cost
may well eclipse that of the Apollo program.” Assuming NAsA could
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slash payload costs to $2000 per 0.5 kg (1 Ib), “then 20 million pounds
[9 million kg] in orbit represent a national investment of $40 billion.”
Shuttle development cost of $5.5 billion plus deployment and operation
of shuttle system would cost from $11 to $16 billion. NAsA estimate of
less than $100 for lifting 0.5 kg (1 Ib) of payload from earth to
orbit was “easily disputed.” Estimate of $11 billion for shuitle cost
divided by 9 million kg amounted to $550 per 0.5 kg and not much less
than the $700 per 0.5 kg that existing NAsA launch vehicles had cost.
Only “if orbital payloads can be reduced so they cost only several
times more per pound than gold, is it meaningful to seek cheaper
space transportation. Even then the nation ought to be asking what kind
of space program is the space shuttle designed to support.” (Science,
3/3/172, 944)

* Manned Spacecraft Center would have reduction in force of 75 to 100
Civil Service positions by June 30, Msc announced. RIF was part of
nasA-wide personnel reduction and would reduce MSc complement
from 3944 to 3817 Civil Service positions. (Msc Release 72-52)

o US.SR. had dismantled about 100 of its older SS—4 and 55-5 medium-
and intermediate-range missiles that could strike China and Europe,
Dept. of Defense announced. Newer SS-11 1cBMs that could reach
U.S. were replacing older missiles and were being stored in under-
ground silos. pop spokesman Jerry W. Friedheim said dismantling
and storing appeared to be “a force modernization on their part” that
had been going on for about five years at the rate of about 20 missiles
per year. (W Post, 3/4/72)

March 4: U.S.S.R. launched Cosmos 477 from Plesetsk. Satellite entered
orbit with 309-km (192-mi) apogee, 214-km (133-mi) perigee, 89.5-
min period, and 72.8° inclination and reentered March 16. (GsFc
SSR, 3/31/72; SBD, 3/7/72, 36)

* U.S.5.R.’s meteorological satellite system was described by Tass as “a
turning point in the history of Soviet meteorology.” Three operating
Meteor spacecraft transmitted data on area from pole to pole every 114
hrs in band up to 1500 km (900 mi) wide—covering over two thirds
of globe daily—to network of ground stations covering about one fourth
of earth. Meteor system had helped accumulate valuable data for
further perfection of onboard equipment and ground reception, regis-
tration, and processing of information. “The operation of sputniks
outside the boundaries of the atmosphere enabled a new approach to
the study of the air ocean of the planet [and] led to interesting dis-
coveries in the sphere. The sputniks . . . made it possible for the
first time ‘to cast a glance’ on strong currents in the upper layers of
the atmosphere.” (FBis-Sov, 3/7/72, L2)

* New York Times editorial commented on plaque launched on Pioneer 10
Jupiter probe March 2: “Despite the uncanny .mastery of celestial
laws that permits man to shoot his artifacts at the stars, we find our-
selves still depressingly inept at ordering our own systems here on
earth. Even as we try to find a way to insure that sapient man will
not consume his planet in nuclear fires, a rising chorus warns us that
man may very well exhaust his earth either by overbreeding or by inor-
dinate demands on its resources, or both. “So the marker launched into
space is at the same time a gauntlet thrown down to earth: that the
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gold-plated plaque convey in its time the message that man is still
here—not that he has been there.” (NYT, 3/4/72, 26)

March 5: Apollo Program Director Rocco A. Petirone, in interview
published by Washington Post, described Apollo 16 experiment to
determine whether moon had its own magnetic field. Apollo 16 astro-
nauts would carry to moon a magnetic rock collected by previous
Apollo landing to see if it changed when returned to moon. “We want
to see if the magnetism that we have found in moon rocks was not some-
how picked up on the voyage back to earth. The whole purpose of
this exercise is to prove the existence of a magnetic field on the moon,
which in effect proves that the moon was once hot like the earth. Most
scientists believe there will be no change, that the magnetism was
locked forever into these rocks when they solidified in the moon’s
magnetic field.”

Astronauts would also set up magnetometer on moon and place a
moon rock on head of instrument for instant reading of its magnetism.
When rock was brought to earth, it would be read again for comparison
with reading on moon. (O’Toole, W Post, 3/5/72, A3)

* Columnist Hank Burchard criticized message on plaque launched on
Pioneer 10 Jupiter probe March 2, in Washington Post: “The sup-
plying of the map implies the invitation for a visit.” Invitation was
being made “on behalf of all men who may ever live, by a few men
who happen to be living now and who happen to be Americans.
Nobody asked the Russians or the Chinese or the Masai, or me, whether
we wanted anybody from outer space dropping in for dinner.” (W
Post, 3/5/72)

* New York Times editorial praised accomplishments of Atomic Energy
Commission’s new nuclear accelerator at Batavia, Ill. [see March 1]:
It was at accelerator “that some of the most illuminating experiments
of the next decade are likely to be carried out. For this powerful in-
strument may have the resources—the penetrating power of its
incredible proton beam—to answer some of the ultimate questions about
the structure of nuclear particles. If so, man’s understanding of the
material universe and his powers over it may well be revolutionalized
in the years immediately ahead.” (NYT, 3/5/72, 4:12)

March 6: Dr. James C. Fletcher, Nasa Administrator, said in letter to
NAsA staff that Pioneer 10 (launched March 2) if successful would be
“technological and scientific achievement of the first magnitude.”
During launch it had set spacecraft speed record of some 51 500 kmn
per hr (32000 mph). “One small detail that impressed me was . . .
Pioneer 10 passed the Moon only 11 hours after launch. It makes the
Moon seem very close at hand. So we have a new measure for the
nearness of what we used to call ‘outer space.” It brings home, even
as we begin the great adventure of exploring the outer planets, the
primary importance of moving forward with our preparations for
Z}zlfj routine exploitation of inner space.” (NASA Activities, 3/15/72,

® NasA Associate Administrator for Organization and Management Richard
C. McCurdy, on behalf of Nasa, received award from Small Business
Administration (sBA) for NasA’s efforts in assisting minority business
development. Award was presented by Marshall Parker, Associate

88



ASTRONAUTICS AND AERONAUTICS, 1972 March 6

Administrator for Procurement and Development at sBA. (nasa Hg
WB, 3/20/72; Release 72-46)

* Chicago Daily News editorial on Pioneer 10 said: “After several moon
landings and all the fuss over spending on space ventures, the public
is probably a bit jaded by now with outbound rockets. Yet there is
something special, and more than a little bit eerie, about this one.”
Only “scientists whose minds can absorb the concept of infinity can
really appreciate the possibilities wrapped up in the voyage of Pioneer
10. But the rest of us can share a sense of awe as the spacecraft
plunges ‘into eternity, and think a bit about the specks called Man,
lost in the vastness of the Universe.” (C Daily News, 3/6/72)

e Former NAsA Administrator James E. Webb was appointed by Speaker of
House to succeed Joseph M. Barr on Commission on Government
Procurement. Barr had resigned. (CR, 3/6/72, H1752)

¢ U.S.S.R. was deploying multiple warheads on its intercontinental ballistic
missiles, Secretary of Defense Melvin R. Laird said in speech before
Veterans of Foreign Wars in Washington, D.C. (Text)

March 7: Dr. James C. Fletcher, NAsa Administrator, compared Nasa FY
1973 budget program with FY 1972 plans in testimony before opening
session of House Committee on Appropriations’ Subcommittee on
Department of Housing and Urban Development-Space-Science-Veterans
hearings on FY 1973 budget: “We have reconfigured our plans so that
a substantially higher level of appropriations will not be required in
future years to complete the programs in our FY 1973 budget” and
to continue “useful and significant . . . new projects in space science,
exploration, and practical applications, in advanced technology, and
in aeronautics.” FY 1972 program would have required Nasa appro-
priations in future years to approach $4 billion per year. Run-out
costs to complete program as planned would have risen to $3.7 billion
in FY 1973 and $3.95 billion in FY 1974. Revised program estimated
run-out costs at $3.37 billion in FY 1974, $3.3 billion in FY 1975, $3.2
billion in FY 1976, and $3.1 billion in FY 1977. Nasa could “by prop-
erly phasing-in the start of needed future new programs . . . hold Nasa
appropriations in future years to approximately the current total appro-
priations level in current dollars.”

Previous program would have committed U.S. to “higher NAsa
budget in future years, or to the waste from termination of programs
in midstream,” but revised plan would “give the Nation a good, viable,
and balanced program in aeronautics and space at a cost it can afford.”
Dr. Fletcher believed “realistic long-term plan in which the Nation’s
commitment is limited to budgets of ‘approximately the current size is
the proper posture for NAsA from the standpoint of responsible man-
agement” and “should go far in alleviating the concerns that have been
expressed that in embarking on the new space programs of the 1970’s
we are comumitting the Nation to a program that it cannot afford.

“To achieve this posture, we have had to make some basic changes
in our planning and accept yet another stretch-out of the period over
which our continuing and long-term objectives in space exploration
and space science will be achieved.” Principal change has been in
space shuttle program. Shuttle now planned would cost $5.5 billion,
about half what configuration envisaged year before would have cost.
Second significant change was cutback in planned program for explora-
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tion of outer planets, reducing plans to explore all five outer planets
on Grand Tour missions in late 1970s to new focus on Jupiter and
perhaps Saturn, with less expensive spacecraft. Third significant change
was termination of nuclear engine for rocket vehicle application
(NERVA) program, now including in budget request $8.5 million for
defining with Atomic Energy Commission smaller nuclear rocket engine
and making trade-off studies of preferred propulsion system for
missions to distant planets some time in 1980s.

Final major change was increased emphasis on aeronautics, in re-
sponse to strong urgings of committees of Congress. (Transcript)

¢ Tenth anniversary of Oso I Orbiting Solar Observatory, first U.S. satel-

L

lite devoted entirely to studying sun. Satellite had carried 13 experi-
ments to collect data on solar radiation in ultraviolet, x-ray, and gamma
ray regions. After one year of operation it had provided more data on
behavior and composition of sun than any single ground-based
observatory and all previous rocket, balloon, and satellite flights
combined and had measured 75 solar flares and subflares. Oso 1 had
stopped operating Aug. 6, 1963, exceeding 6-mo design lifetime by
almost 11 mos. (GsFrc PAo; A&A 1963)

MsFc announced it had extended interim contract with North American
Rockwell Corp. Rocketdyne Div. for space shuttle main engine design.
One-month, $1-million extension was awarded pending completion of
review by General Accounting Office of original $500-million contract
awarded July 13, 1971. Review had been requested Aug. 3, 1971, by
competing contractor United Aircraft Corp. Pratt & Whitney Div.
{MsFc Release 72-23; A&A 1971)

NAsA launched two Nike-Tomahawk sounding rockets from Poker Flat
Rocket Range, Fairbanks, Alaska, carrying Goddard Space Flight
Center fields and neutral winds experiments. Rockets and instrumenta-
tion performed satisfactorily. (SR list)

Photographic equipment carried by USSR.’s Mars 2 and Mars 3
spacecraft in Mars orbit were described by Tass: “Automatic devices
take pictures on the film which is automatically processed after photo-
graphing and then, on command from earth, the pictures are sent by
television channels to the flight control centre.” Each spacecraft carried
two “photo-television devices with wide-angle and long-focus objec-
tives. ... all units and elements are placed together in one rigid body
with the objective fixed outside and in the wide-angle camera—together
with the objective and a device for changing colour filters.” Pictures
were taken synchronously and transmitied with “an optico-mechanical
television device.” (¥BIS-Sov, 3/8/72, L1)

Progress made in 1971 sirategic nuclear arms talks with U.S.S.R., and
on many subjects from scientific cooperation to trade, indicated that
“1972 will be a year of substantial developments in bilateral coopera-
tion,” Secretary of State William P. Rogers said in Washington, D.C,,
news conference. (Marder, W Post, 3/8/72, A2)

March 8: Mariner 9 probe (launched by nasa May 30, 1971) completed

232 orbits of Mars. Primary mission objective of photographing Mars.
from south pole to northern hood had been completed. Jet Propulsion
Laboratory was preparing to assemble map of Mars, using more than
100 overlapping pictures taken by Mariner 9 and data from onboard
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instruments for corresponding surface and atmospheric characteristics.

(nasA Release 72-48)

® NASA Associate Administrator for Applications Charles W. Mathews
testified on earth resources program during FY 1973 authorization
hearings before House Committee on Science and Astronautics’ Sub-
committee on Space Science and Applications: Program was probably
most significant present element of earth observations program, using
advanced satellite and ground-based techniques. FY 1973 funding of
$48.4 million would go for procurement (including spacecraft devel-
opment) and flight operations, data-handling system development, and
aircraft program already underway. Queried on pace of program,
Mathews said Nasa had “good basic program” that would merit
expansion. Results from ERTS-a satellite—to be flown with high degree
of participation by users from Government, industry, and universities—
should show program merited extension and how it should be done.
Mathews also cited need for regulation and control of information as
it was gathered more nearly completely and accurately. Gathering
information was “less of a problem and less of a challenge than the
proper use of this information.” (Transcript)

Manned Spacecraft Center announced award of $299250 contract to
Lockheed Missiles & Space Co. to study and develop program for
weld-bonding materials for space shuttle. (Msc Release 72-55)

Attorney for widow of Astronaut Virgil I. Grissom, killed in Jan. 27,
1967, Apollo spacecraft fire, said Mrs. Beity Grissom had agreed to
$350 000 out-of-court settlement of her $20-million suit against North
American Rockwell Corp. and three subsidiaries for negligence in
construction of spacecraft. (AP, W Post, 3/9/72, Al7)

* NasA launched two sounding rockets. Nike-Tomahawk was launched from
Poker Flat Rocket Range, Fairbanks, Alaska, carrying Goddard Space
Flight Center fields and neuntral winds experiment. Rocket and instru-
mentation performed satisfactorily.

Nike-Tomahawk was launched from Wallops Station, carrying Univ.
of New Hampshire energetic particle experiment. Rocket performed
satisfactorily. Scientific requirements were not satisfied. (SR list)

President Lyndon B. Johnson had made “impulsive decision” in “intensity
of emotion” when he changed name of Cape Canaveral to Cape Ken-
nedy, Circuit Judge James R. Knott of West Palm Beach, Fla., said
in testimony before Senate Committee on Interior and Insular Affairs.
Committee began hearings on S.R. 193, to redesignate Cape Kennedy
as Cape Canaveral. Judge Knott testified that President Johnson had
acted on request by widow of President John F. Kennedy following
Kennedy assassinationi and said original name should be restored.
(W Post, 3/9/72, A25; CR, 3/8/72, D224)

Completion of satellite communications station at Emeq Haela, Israel,
was announced by Jerusalem Domestic Service. Station would become
operational in about three months. Israeli Post Office Director General
Simha Sorokov said opening of station “will speed up the possibility
that every resident in the state will be able to dial directly from his
house to anyone abroad without . . . an operator. When the system
goes into operation, Israeli residents will be able to watch a man

walking on the moon at the exact moment he is doing it.” (F¥BIs-
Israel, 3/9/72, H3)

[ ]
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System ordered materials classified Top Secret, Secret, or Confidential
only if their unauthorized disclosure “could reasonably be expected”
to cause exceptionally grave damage, serious damage, or damage to
national security. NAsA, Atomic Energy Commission, Dept. of Defense,
and United States Arms Control and Disarmament Agency were among
Government departments whose heads and their senior deputies were
empowered by order to classify material or information as Top Secret.
(PD, 3/13/72, 542-50)

® American Society for Testing and Materials—non-profit organization
that developed standards for more than 4700 materials, products,
systems, and services—urged adoption by U.S. of metric system during
Washington, D.C., workshop. In interview Society’s President Erle 1.
Shobert 11 said: “Basically, the reason for changing . . . to the metric
system is to enhance our ability to communicate with others, but that
ability . . . is reflected in hard dollars and cents.” Failure of U.S. to
convert had been large factor in U.S. trade deficit, he said. (Kadis,
W Star, 3/9/72, C8)

March 9: President Nixon ordered immediate implementation of new
Federal Aviation Administration regulations to prevent carrying of
weapons or explosives aboard civil aircraft and unauthorized access
to aircraft, tighten baggage check-in procedure, and improve cargo
and baggage loading security. Dept. of Transportation would expedite
rule-making for new regulations governing airport operators to com-
plement measures required of airlines. Action had been prompted by
discovery of bombs aboard aircraft at New York, Las Vegas, and
Seattle during 48 hrs. (PD, 3/13/72, 553)

¢ Use of remote TV to monitor weather conditions in mountain pass used by
general-aviation pilots operating under visual flight rules (VFR) would
be evaluated by Federal Aviation Administration, FAa Director John
H. Shaffer announced. Program would be conducted for ¥aa by
National Weather Service of National Oceanic and Atmospheric
Administration under $108 000 interagency agreement. (FAA Release
72-38)

* Financial problems affecting development of new civil aircraft in U.S.
were described by William M. Magruder, adviser to President Nixon
on technology, in speech before National Security Industrial Assn. in
Washington, D.C.: “Nature of the development base applicability of
military programs to civil transports has been altered drastically
since the propeller transports and early jets. Those civil transports
enjoyed literally ‘off-the-shelf’ engines, tires, brakes, instruments, hy-
draulic, electrical and air conditioning systems and nearly exact
aerodynamics and controls. The cost of a civil transport development
project under those conditions was about one time the manufacturers’
net worth, or about $300 million. During this period, it was not
unusual for the military to be developing as many as one or two dozen
related bombers and transports of equal size and technology. Today,
a single civil air transport development program, sauch as the B-747,
DC-10 or 1-1011, will cost about five times the net worth of the
manufacturers, or nearly $1.5 billion. At the same time, the Defense
Department has only the C-5A, F-14, F-15 and B-1A in development,
with little direct . . . fallout into the civil programs.
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“Simultaneously with the skyrocketing of civil transport develop-
ment costs, foreign nations have noticed that it takes a family of
transports to dominate the marketplace. Where the U.S. offered
twenty or thirty different models and captured 85% of the civil trans-
port market, we now are isolated to the trijets and the B-747, while
Europe offers Concordes, A-300 airbuses, Mercures for short range;
VFW-614s and Falcon 20Ts for commuter traffic; and have started
their sTOL projects for urban traffic. To do this, they have used multi-
national treasuries for subsidized financing.” (Text)

* Arrival of seven Soviet scientists at National Accelerator Laboratory
near Batavia, Ill., was announced by Atomic Energy Commission.
Team would join U.S. scientists in probing fundamental nature of
matter. (AEC Release P-66)

* Washington Evening Star editorial commented on plaque launched on
Pioneer 10 Jupiter probe March 2: “Like a note in a bottle cast on an
outgoing tide, or a relic in a cornerstone, or a time capsule, this
message to whom it may concern affirms mankind’s insistence on its
precious and distinctive identity. It is behind the concept of pyramids,
eternal vigil flames, and ancient cathedrals. More than an instinct to
survive, it includes a demand that its existence be known and acknowl-
edged.” Pioneer 10 launch “serves to transmit an ancient challenge:
‘Who’s there?” Any authenticated reply would be the biggest news in
quite a spell.” (W Star, 3/10/72)

March 10: Apollo 16 Flight Readiness Review was conducted at Kennedy
Space Center to gather status reporis on preparation for lunar landing
mission scheduled for launch April 16. (ksc Release 55-72)

¢ Nasa TF-8A aircraft, equipped with supercritical wing and piloted by
Thomas C. McMuriry, resumed flight program at Flight Research
Center after three-week halt for improvement of fuselage area distri-
bution and installation of pressure survey rakes. Purpose of flight—
28th in series—was to check out new instrumentation and angle-of-
attack and airspeed calibrations. Aircraft reached 10 700-m (35 000-ft)
altitude, instrumentation was activated, and calibrations were made
at mach 0.90, 0.95, 0.97, 0.99, and 1.2, (Nasa proj off)

* US.S.R’s Luna 19 lunar probe completed 1810 orbits of moon and was
operating satisfactorily. Spacecraft had conducted 516 radio communi-
cations sessions since launch Sept. 28, 1971, and had collected data
on moon’s gravitational field. (Tass, FB1s-Sov, 3/13/72, L1)

* Lewis Research Center’s 60-megawatt reactor, used to study radiation
effects on materials and components for future space nuclear systems,
was also being used to solve local environmental problems. Reactor
was analyzing trace elements in air, coal and other fuel samples, and
corn damaged by birds. Lerc scientists at Plum Brook Station, Ohio,
were making analyses for Lerc Environmental Research Office to
identify and catalog trace elements in air. Other government agencies
and universities had requested irradiation of samples for environ-
mental studies. (NAsA Release 72-49)

* NAsA announced issuance by Ames Research Center of request for pro-
posals for studies on four proposed Pioneer-class missions to Venus
in late 1970s. Proposals would cover design studies for eniry probes
and orbiting spacecraft. Two contractors would be selected to perform
parallel, $500 000 design studies. (Nasa Release 72-53)
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* Marshall Space Flight Center announced award of $26 923 contract to
Huntsville (Ala.) Hospital to equip room with NAsA-developed devices
to test applications in aiding quadriplegics. When room was completed,
immobile patient would be able to open and close doors and windows,
control room temperature, change channels and control volume on TV
set, dial telephone, adjust bed position, signal nurse at remote station,
and turn pages in a book. Devices provided by Msrc included sight
switch operated by looking into sensor on eyeglass frame, panel switch
operated by touching panel with head, foot switch, breath switch
operated by blowing against small paddle, and pneumatic switch
operated, by rolling head against pillow to depress airbag behind ear.
Contract expenses would be shared, with MsFc contributing $15 450
and hospital and Univ. of Alabama at Huntsville contributing balance.
(MsFc Release 72-25)

* Progress in nuclear explosion seismology was reported in Science:
“Some experts now believe that explosions in hard rock with yields
as small as 2 kilotons could be identified on a global scale with no
more than a dozen high-quality seismograph stations.” In 1958 “there
seemed to be little prospect . . . of identifying shots with yields
smaller than 50 kilotons” at distances greater than 2500 kilometers
(1553 miles) from the center of the blast. (Wick, Science, 3/10/72,
1095-7)

® Membership in National Academy of Sciences ranked “second only to
the Nobel Prize as recognition of achievement in American science,”
Univ. of ‘Oklahoma political scientist Dr. Don E. Kash and team said
in Science article. Striking aspect of composite picture of NAS mem-
bership was “extent to which members are educated in, elected from,
and employed by a relatively small number of universities.” Aca-
demicians from top 10 universities made up 54.8% of was membership,
averaged 48 yrs at election time, and were nearly 3 yrs younger on
election to NAS than those with degrees from other universities. (Kash
et al., Science, 3/10/72, 1076-83)

* Catholic Review article by Frank Moriss criticized lack of religious
reference on Pioneer 10 plaque: Plaque summarized “our place in the
universe, the ingenuity of our escape from our own planet’s gravity,
the physical nature of man and woman.” Unrevealed was “that people
sending that probe for the most part acknowledge a Divinity. . . . It
includes everything but God, which is to say it includes only that
which is irrelevant in the long run.” (Catholic Review, 3/10/72)

March 11-24: wasA launched European Space Research Organization’s
TD-14 (Thor-Delta 1A) astronomical observatory satellite from
Western Test Range at 5:55 pm pst (8:55 pm Est) by long-tank,
thrust-augmented Thor-Delta booster. TD-I14 entered sun-synchronous
orbit with 539-km (334.9-mi) apogee, 531-km (329.9-mi) perigee,
95.3-min period, and 97.6° inclination. NAsA objective was to place
spacecraft in earth orbit that would permit successful achievement of
scientific objectives and to provide tracking and telemetry support.
By March 24 all experiments had been turned on and mission was
adjudged successful by Nasa.

Box-shaped, 472-kg (1038-1b) spacecraft carried seven experiments
from six European universities and research organizations to study
high-energy emissions from stellar and galactic sources and sun that
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were not visible to ground-based observatories. TD-14 was first
European-built spacecraft with three-axis stabilization system, which
would permit directional viewing by experiments and permit solar
panels to point at sun for electrical power to operate spacecraft. TD-14
was sixth scientific spacecraft launched by Nasa for EsRO in program
that began with orbiting of Iris I May 16, 1968. Most recent launch
in program had been Heos 2 launched Jan. 31. Esro would reimburse
NASA for Thor-Delta booster, launch, and launch-support services.
Spacecraft would be controlled from European Space Operations Center
(esoc) and tracked by European Space Tracking (ESTRAK) stations
with NAsA support. (NAsA proj off; Nasa Release 72-60; ESRo PIO)

* Apollo 11 Astronaut Neil A. Armstrong, first man to walk on moon, was
made honorary Freeman in Langholm, Scotland, ancesiral home of
Armstrong family. Armstrong, now professor of aerospace engineering
at Univ. of Cincinnati, had been invited to Langholm by town council
after July 20, 1969, moonwalk. (AP, W Star, 3/13/72, A3)

March 12: Philippines successfully launched Bong Bong II, its first
liquid-propellant rocket. Rocket was successfully retrieved from South
China Sea. (SBD, 3/22/72, 121)

e US.SR. hoped to land robot life-detection laboratory on Mars within
few years, according to Leninskoye Znamya (Lenin’s Banner) news-
paper article by Soviet space experts. Automatic Microbiological
Laboratory would scoop up sample of Martian soil and examine it for
microorganisms such as bacteria, yeasts, and fungi that might be able
to survive in thin Martian atmosphere. Laboratory would also draw
Martian air through filter to trap and analyze microorganisms and
would detect emission of heat and carbon dioxide. (Wilford, NYT,
3/27/72, 7; ver, W News, 3/13/72, 5)

» Bridgeport {Conn.) Post commented on March 1 launch of Air Force
reconnaissance satellite. Satellite “is intended to monitor rocket tests
of the Soviet Union and Communist China. And it is to remind us all
not to get so carried away in the new approaches to the two Communist
giants that we will let down our guard against them. . . . informed
guesses are that the new spy satellite’s major job is to monitor sub-
marine launching missiles. In its high position, the sensors would be
able to observe one third of the globe. Another outpost would com-
plete surveillance of the whole globe.” Despite President Nixon’s
visit to China and prospective visit to Soviet Union “spy satellites are
needed precautions.” (Bridgeport Post, 3/12/72, 23)

March 13: Two press briefings were held at Nasa Hq., Apollo 16 Mission
Director’s press briefing and press conference on medical aspects of
Apollo 15 and 16.

In first, press was told hypergolic loading of propellants had begun
and countdown demonstration test with fueled spacecraft would begin
March 29. Msc was continuing simulations, and prime recovery ship
would leave San Diego March 23 and Pearl Harbor April 8 to take
position. Launch preparations were proceeding on schedule toward
liftoff at 12:45 pm EsT April 16.

Apollo Mission Director Chester M. Lee said one purpose of
microbial ecology evaluation device (MEED; experiment to carry fungi
and bacteria) on Apollo 16 was to prepare for future Skylab missions.
In Skylab “we are going to have some EvAs and some of these bacteria,
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fungi, are on the suit before they go out. So the idea is to find out is
there anything when we bring those suits back in and stow them for
long periods of time like we are going to have on Skylab, do we have
anything that we should be considering or concerned about as far as
mutants and so forth.”

Lunar roving vehicle (Lrv) Rover had been improved with new
seatbelts that could be hung up out of way when not in use and with
extra circuit breaker to permit deployment of TV after third extra-
vehicular activity period. LRV would not cover as much distance on
Apollo 16 as on Apollo 15. “We are planning 25.2 kilometers [15.7
miles] . . . because that gets us to our primary objectives,” not in-
cluding 10% wander factor for missing craters. (Transcript)

In second briefing, Dr. Charles A. Berry, nasa Director of Life
Sciences, explained ‘medical problems and procedures on Apollo 15
and changes for Apollo 16. Major concerns on Apollo 15 were cardiac
arrhythmia—irregular heart rhythm—and fluid-electrolyte imbal-
ance, with severe loss of potassium. Cardiac arrhythmia occurred
occasionally in normal persons and frequently in college students,
apparently as a result of fatigue from all-night studying, adrenalin
increase from apprehension about grades, drug effect from drinking
coffee to stay awake, and heavy workload. Fatigue, adrenalin increase,
drug effect, and heavy workload also acted on astronauts. Fluid-
electrolyte imbalance was dependent upon intake in food and drink and
output in breath, sweat, and body wastes. In space, balance was af-
fected by weightlessness, acceleration, 100%-oxygen atmosphere, ab-
normal work-rest cycle, and sustained work loads. Countermeasures
that could be taken were better control of intake, supplementing elec-
trolytes with intravenous fluids, coordinating exercise, providing lower
body negative pressure, and optimizing work-rest cycles.

Medical objectives for Apollo 16 were essentially same as for
Apollo 15: to ensure crew safety medically, to improve probability
of mission success by providing necessary medical information, and to
detect and understand changes incident to space flight and learn more
about effects of space flight on man. To improve medical wellbeing of
Apollo 16 astronauts, 72-hr preflight controlled-diet period would
determine amount of potassium needed by each crew member. Since
potassium could not be preloaded, small amounts of extra potassium
would be given in daily diet in flight to ensure adequacy. In addition
to regular preflight cardiovascular examination, x-rays of astronauts’
hearts would be taken before and after mission to determine whether
heart size decreased during flight. Skylab equipment would be used in
flight for electroencephalogram, electrocardiogram, and electro-oculo-
gram. Other inflight medical changes were daily sample of improved
electrocardiogram data, option to alter bioharness wearing schedule,
expansion of crew status report, high-potassium diets with potassium-
enriched beverages and snack supplements, measurement of food and
fluid intake and urine and fecal output, return to earth of urine and
fecal samples for analysis, and provision of anti-arrhythmic drugs
lidocaine, procainamide, and atropine.

Dr. Berry also announced that Astronaut Donald K. Slayton, who
had been removed from Aurora 7 mission (May 24, 1962) and NAsa
flight status 10 yrs ago because of possible heart malfunction, had been
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returned to NasA and Federal Aviation Administration flight status.
Evidence of atrial fibrillation found in 1959 and treated until 1969 had
disappeared and tests completed recently had shown “perfectly normal
cardiac function and cardiac anatomy.” First space flight for which
Slayton could be eligible would be proposed joint mission with
U.S.S.R. (Transcript)

e U.S. Dept.' of Commerce issued permanent export license to rRca Global
Communications, Inc., authorizing sale of earth station installed at
Shanghai Airport in People’s Republic of China to cover President
Nixon’s February visit. Transaction was first direct export sale from
U.S. to PRC since trade relations were liberalized. (Rca Release
3/15/12)

* Sen. Hubert H. Humphrey (D-Minn.), campaigning for Presidential nom-
ination, told street crowd in Titusville, Fla., that U.S. should be first
in space and science. “We can’t afford to have the Soviet Union first
in space.” Later, rival Democratic candidate Sen. Henry M. Jackson
(D-Wash.) told Orlando, Fla., crowd that Humphrey had never been
recorded on space shuttle issue “until he entered the Florida primary.”
(C Trib, 3/14/72)

March 13-14: American Astronautical Society (Aas) sponsored 1972
Goddard Symposium, “Transfer of Space Technology to Community
and Industrial Activities,” in Washington, D.C. Dr. Wernher von
Braun, NAsA Deputy Associate Administrater for Planning, in keynote
address stressed importance of high technology development to U.S.
standard of living. He compared favorable balance of trade in high-
technology aerospace products with unfavorable balance in low-tech-
nology products. Annual U.S. exports in aerospace products were
valued at $3.6 billion over imports; computers, $1.1 billion; and
machinery, $1 billion. Motor vehicle imports were $3.3 billion over
exports, clothing and textiles, $1.9 billion, and iron and steel, $1.9
billion. (nasA Release 72-56)

National Space Club awards were presented at Goddard Memorial
Dinner at Space Club on evening of March 14.

Dr. Robert H. Goddard Memorial Trophy, Nsc’s highest award, was
presented to Sen. Clinton P. Anderson (D-N. Mex.), Chairman of
Senate Committee on Aeronautical and Space Sciences, by former
NASA Administrator James E. Webb. Citation read: “His deep knowl-
edge of the space program and his effective leadership in the Senate
and the Nation have been invaluable in fostering Congressional under-
standing of and support for this program. The benefits to mankind
from the U.S. space program flow in large measure from the dedicated
efforts of this great American.”

Astronautics Engineer Award was presented to Jet Propulsion Labo-
ratory engineer Dan Schneiderman. Citation read: “For his manage-
ment of the Mariner Venus *67 and Mariner Mars *71 missions. His
perception, decisiveness, and inspiration have made it possible for man
to place a measuring device in orbit around another planet for the
first time in the history of the world.” Hugh L. Dryden Memorial
Fellowship was presented to C. Thomas Snyder of Ames Research
Center “so that he may continue to seek and maintain pre-eminence in
outer space for the United States.”

Robert H. Goddard Historical Essay Award for 1971 competition
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was given Albert B. Christman of Naval Weapons Center for “Robert
H. Goddard and the Military.” National Space Club Press Award was
presented to Howard Benedict of Associated Press for “giving the pub-
lic authoritative yet highly readable chronicles of the unfolding Space
Age.”

gNelson P. Jackson Aerospace Award was presented to Boeing Co.
by Apollo 15 Astronaut David R. Scott. Citation read: “In recognition
of great mobility provided by the ingenious Lunar Roving Vehicle.
. . . Exploration of the moon by the Apollo 15 crew, its cameras, and
its equipment, covering 28 kilometers [17.3 miles] over the rough
terrain, was made possible by this masterful 500-pound [227-kilogram]
stowable vehicle.” (Program)

March 14: President Nixon transmitted to Congress Aeronautics and
Space Report of the President: 1971 Activities. In transmission mes-
sage President said: “Aided by the improvements we have made in
mobility, our explorers on the moon last summer produced new, excit-
ing and useful evidence on the structure and origin of the moon.
Several phenomena which they uncovered are now under study. Our
unmanned nearby observation of Mars is similarly valuable and sig-
nificant for the advancement of science. During 1971, we gave added
emphasis to aeronautics activities which contribute substantially to
improved travel conditions, safety and security, and we gained increas-
ing recognition that space and aeronautical research serves in many
ways to keep us in the forefront of man’s technological achievements.
There can be little doubt that the investments we are now making in
exploration of the unknown are but a prelude to the accomplishments
of mankind in future generations.”

Report said U.S. was “proceeding into this decade with clearly
defined goals and objectives for its civilian space program.” U.S.
continued to invest “substantial resources” in space activities because
of “national thrust to explore the unknown, the desire to acquire new
knowledge, and the realization that space activity has practical and
widely beneficial applications. Space is increasingly coming to be seen
as an arena of human activity, rather than national activity, and there-
fore a particularly congenial focus for cooperative undertakings that
bring the people of the world together.” (CR, 3/14/72, $3885; Text)

* Dr. James C. Fletcher, Nasa Administrator, and other officials testified
before Senate Committee on Aeronautical and Space Sciences during
FY 1972 nasa authorization hearings. Dr. Fletcher said: “I regard the
fiscal year 1973 budget . . . as marking the end of a difficult transition
period for Nasa. For the past 2 or 3 years, Nasa, the executive branch,
and the Congress have been grappling with questions on the course the
Nation’s space program should take in the 1970°s and beyond. The
main goals in science, exploration, and applications, and the advanced
system and technology required to achieve these goals, have been
identified . . . and generally approved . ... But there has remained
a basic uncertainty . . . the question of cost. Can the Nation afford the
space program of the 1970’s? Will the approval of the Space Shuttle
and the other programs . . . commit the Nation to a large increase in
future spending levels?

“This year we can give clear answers to these questions. We can
assure the committee, the Congress, and the public that the program
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we are proposing does not commit the country to higher budget levels
in future years, at least measured in current dollars . . . . The revised
plan is, 1 believe, more realistic and will give the Nation a good,
viable, and balanced program in aeromautics and space at a cost it
can afford.”

Dr. George M. Low, Deputy Administrator, reported substantial
progress in two basic cooperative activities with U.S.S.R.—joint work
on compatible docking systems and exchanges in scientific areas, in-
cluding lunar sample exchanges. In response to question, Dr. Low said
he thought it likely U.S.S.R. would continue lunar program after U.S.
completed Apollo program. “They may even try to land men on the
moon in the latter part of this decade. That will be a catching-up
process.”

To further question, Dr. Fletcher said that in late 1970s U.S.S.R.
would be “doing things in the manned space program that are beyond
what we would be able to do.” From end of Skylab in 1973 until 1978,
“it is likely that they will be carrying on some important activity and
we will have no opportunity to respond until 1978” [with space shut-
tle].

Richard C. McCurdy, Associate Administrator for Organization and
Management, submitted statement on NAsA’s work force: “When several
reductions are made serially, as they have been in NASA over the past
several years, the effects compound, and the healing processes, such
as the resumption of hiring of younger people, the filling of vacancies
via merit promotion . . . do not have an opportunity to function.”
NasA was “feeling these disadvantageous effects severely.” Most worry-
ing was “dwindling of the supply of new blood.” It was obvious “trend
cannot continue without the health and vigor of the organization being
undermined.” NAsA needed “to embark upon a period of stability” in
work force to “return to normal personnel development practices, heal
the damage of the past several years, and be prepared to meet the chal-
lenges of the 70%s.” With the “prospect of a period of relative stability
in the general level of spending” and “clearer view of the NasA forward
mission,” such a policy was indicated.

Statement submitted by Daniel J. Harneit, Assistant Administrator
for Industry Affairs and Technology Utilization, described nasa
Regional Dissemination Centers’ assistance to users “ranging from
small businesses to the largest companies in our Nation’s economy—
across a broad spectrum of business sectors including manufacturing
services, transportation and communications. The Centers also serve
university faculty and students; varied national, state, and local orga-
nizations; and governmental entities at all levels.” NAsa Rbcs had
served more than 2000 organizations in 1971, of which over 48% of
industrial users were small businesses.

M/¢ Robert H. Curtin (usaF, Ret.), Nasa Director of Facilities, sub-
mitted statement on facilities. In $77.3-million FY 1973 request for
construction of facilities, $27.9 million was for modifications and
additions to facilities for space shuttle, $11.2 million for facilities
supporting scientific investigations in space, $12.9 million for facilities
supporting aeronautical research and technology, and $25.3 million for
smaller supporting activities and planning and design. (Transcript)
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® Dr. Thomas O. Paine, Vice President and Group Executive of General
Electric Co. and former Nasa Administrator, delivered 1972 Tizard
Memorial Lecture at Westminster School in London. Discussing man’s
future in space, Dr. Paine evaluated role of applications satellites:
Their “great economic and social value” ‘was apparent “although their
full potential is not yet appreciated. Men on every continent regularly
use these services today; shares can be bought in the enterprises that
provide them. We must not, however, overlook the equal value of the
new information about the earth’s origin, history, environment, and
destiny that our more basic lunar and planetary scientific programs
are providing. Already studies of radiative energy transport in the
atmosphere of Mars have contributed to terrestrial meteorology; lunar
geological surveys have provided new clues to the early formation and
structure of earth. The line between science and application in this
rapidly advancing area is continually shifting and new scientific under-
standing of such questions as the origin of the Ice Ages might be of
incalculable human importance.” (Text)

® nNasaA released findings of U.S. authorities who met at Langley Research
Center Aug. 16-20, 1971, to discuss detection of air and water pollution
by remote sensing, especially from aircraft or satellites. Group had
reported that remote sensing produced essential information unob-
tainable by other means. Measurements could be obtained by aircraft,
high-flying balloons, and satellites and from ground, to provide picture
of global or regional pollution problems. Group had recommended
that new techniques and instrumentation be used as fully as possible
with special emphasis on remote sensing potential of space technology.
{Nasa Release 72-58)

» California Lt. Gov. Ed Reinecke in press release announced progress in
application of NAsA-developed technology to management of California’s
environment. Reinecke, chief aide to Gov. Ronald Reagan in developing
use of new technology for solution of state problems, said Gov. Reagan
had pronounced Nasa technology viial to resource management. Series
of symposia held in cooperative effort by State of California, Ames
Research Center, and Univ. of California at Berkeley was examining
environmental problems, including smog. (ARc Release 72-16)

® Development by Ames Research Center scientists of simple aperture
method that made microscopic details of atomic dimensions clearly
visible under iransmission electron microscopy was announced by
nasA. Method permitted perception of distances of one angstrom in-
stead of resolutions of three angstroms normally obtained with stand-
ard electron microscopes. Cancer researchers had obtained best resulis
using NASA technique. (NasA Release 72-59)

e U.S. patent No. 3649 921 was issued to Langley Research Center tech-
nician David F. Thomas for backpack harness that future astronauts
could fasten with one hand, leaving other hand free for stabilization
purposes in zero-g environment. Harness was pressure plate device
with reinforced straps that encircled user’s body automatically when
his back was pressed against plate. Commercial applications might
include use as safety belt in automobiles and aircraft and use by handi-
capped persons. (Biggins, Newport News, Va, Times-Herald, 4/6/72;
Pat Off r10)
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March 15: Cosmos 478 was launched by U.S.S.R. from Plesetsk. Orbital
parameters: 282-km (175.2-mi) apogee, 176-km (109.4-mi) perigee,
89-min period, and 65° inclination. Satellite reentered March 28.
(esrc SSR, 3/31/72; SBD, 3/17/72, 98)

¢ Decision that space shuttle booster stage would be powered by recover-
able, reusable, solid-fueled rocket motors in parallel burn configuration,
rather than by pressure-fed liquid-fueled rocket motor, was announced
by Dr. James C. Fletcher, NAsA Administrator, to Senate Committee on
Aeronautical and Space Sciences during FY 1973 authorization hear-
ings. Announcement was also released to press during morning and
Dr. Fletcher held press conference in afternoon. Dr. Fletcher said both
solid- and liquid-fueled boosters had been found technically feasible
but “choice was made in favor of the solid parallel burn because of
the lower development cost and the lower technical risks. Cost estimate
for shuttle development was now $5.15 billion instead of earlier $5.5-
billion estimate. Request for proposals would be issued about March 17.
Nasa expected to select shuttle launch and landing site shortly. At press
conference he said: “I think we have made the right decision at the
right time. And I think it is the right price.” Dr. Fletcher said it was
likely NaSA would want to launch and land at same coastal site and
possibly from sites on both coasts. Inland sites were unlikely because
of requirement for booster recoverability.

Dale D. Myers, Associate Administrator for Manned Space Flight,
said at conference there would be eight-week response time to request
for proposals to become prime contractor for shuttle development.
NasA would evaluate proposals in another eight weeks and would be
ready for choice of contractor in early July. Requirements had been
developed jointly with Air Force and “we have a shuttle that meets the
user’s requirements, both in NAsA and in the Air Force.”

Dr. George M. Low, Nasa Deputy Administrator, estimated break-
down of 580 shuttle flights projected over 12-yr period for newsmen.
Out of 100% of missions, 26% would be manned or man-tended,
74% unmanned. Of that 74%, 27% would be {or applications (includ-
ing NAsA and other agencies or commercial applications), 25% for
science, and 22% for Dept. of Defense missions. (Hearings transeript;
Press conference transcript)

® NASA Associate Administrator Dale D. Myers—following detailed pre-
sentation on space shuttle decision announced by Administrator James
C. Fletcher [see above]—moved to testimony on Apollo program,
during Senate Commiittee on Aeronautical and Space Sciences hearings
on Nasa FY 1973 authorization. In new Apollo 16 lunar surface experi-
ments, far-ultraviolet camera/spectograph would photograph celestial
objects or areas emiiting or absorbing energy from atomic hydrogen.
Data would provide information on “composition, density, distribution,
and motion of interplanetary, interstellar, and intergalactic gas clouds
which will . . . enhance our understanding of the structure and evolu-
tion of the galaxy.” Data, recorded on film and returned from lunar
surface by astronauts, would be “first attempt to evaluate the Moon as
a platform from which to make future celestial observations.” Second
new experiment, cosmic ray detector, would acquire data on origin and
source mechanism of high-velocity cosmic rays and solar particles
beyond effects of earth’s atmosphere and magnetic field. (Transcript)
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Nasa TF-8A aircraft, equipped with supercritical wing and piloted by
Thomas C. McMuriry, completed 29th flight from Flight Research
Center. Purpose of flight was to check out new instrumentation and
angle-of-attack and airspeed calibrations. Fixed rakes and rotating
survey probes were checked out and angle-of-attack calibrations were
obtained at 13 700-m (45 000-ft) altitude from mach 0.9 to 1.1. (NAsA
proj off)

* Federal Communications Commission made public recommendations by
its staff for domestic communications satellite system. Recommenda-
tions were for “policy of limited open entry permiiting all qualified
applicants to own and operate domestic satellite systems.” Applicants
for related uses of satellite systems would be expected to join forces.
FcC spokesman said proposals for satellite use might ultimately be
grouped inte as many as four independent systems, each requiring its
own satellite. Cost of complete system was estimated at $60 million to
$100 million. Satellites would cost between $11 million and $26 million.
Cost-sharing plan among applicants was recommended. Hearings on
Fce staff report were scheduled to start May 1. (Schmeck, NYT,
3/16/72, 1)

* Communications Satellite Corp. and Cunard Line, Ltd., jointly announced
beginning of two-month test to demonstrate high-quality, reliable com-
munications between Queen Elizabeth 2 at sea and ComSatCorp Labora-
tories in Clarksburg, Md., via Intelsat-IV F-2 over Atlantic. Test was
first transmission of voice and data communications via satellite with
commercial passenger liner at sea. Ship carried 2.4-m (8-ft) parabolic
antenna, antenna control and stabilization system, and digital com-
munications terminal for communications in C-band frequencies (400-
600 mhz). When satellite communications became operationally avail-
able for use with ships at sea, service would be provided in L-band
frequencies (1500-1600 mhz). (ComSatCorp Release 72-16; Com-
SatCorp r10)

¢ National Science Foundation announced selection of 121-hectare (300-
acre) desert site west of Socorro, N. Mex., as site for $76-million very-
large-array (VLA radiotelescope—most sensitive and accurate such
instrument in world. vLA—which would eonsist of 27 dish-shaped
radiotelescopes, each 25 m (82 ft) in diameter and movable along
three 20.9-km (13-mi) Y-shaped tracks—would pick up naturally
produced radio signals from objects within and outside Milky Way
galaxy. NsF had included $3 million in FY 1973 budget request for
initial phases of project. Subject to successful negotiations for land
use and availability of funds, work on facility would begin during
1972. (nNsF Release 72--127)

* House Commititee on Government Operations in 10th report, Aircraft
Collision Avoidance Systems, criticized Federal Aviation Administra-
tion’s failure to develop “vigorous and meaningful program for pre-
venting mid-air collisions.” Committee recommended FaAa research
and development program to provide “unified, coordinated approach
encompassing all elements of air traffic control, including ground-
based air traffic control, airborne collision avoidance, the structure of
the Nation’s airspace.” Committee gave FAA Administrator until June
30 to report development by Faa, NasA, and aviation community of
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program to provide U.S. with “acceptable level of collision avoidance
capability at the earliest possible date.” (Text)

March 15-21: nNasA launched 29 sounding rockets from Wallops Station
in cooperative international program to test weather data systems for
France, Japan, and U.S. Project was sponsored by United Nations
World Meteorological Organization’s Commission for Instruments and
Methods of Observation. Objective was to compare data for better
understanding of upper-air temperature and wind measurements and
to encourage international cooperation in exchanging data obtained
from meteorological rockets. Rockets—which carried radiosonde pay-
loads ejected at apogee and descending on parachutes—included 12
U.S. Loki-Datasondes carrying Nasa payloads, 10 Japanese MT-135s
carrying Japan Meteorological Agency payloads, and 7 U.S. Super
Arcas rockets carrying French National Meteorological Agency pay-
loads. Twenty-four flights were successful, three were failures, and two
were partially successful. Second series of launches was planned for
late 1973 with U.S., U.S.S.R., United Kingdom, Brazil, France, and
India. (WS Release 72-3; WS rao)

March 16: President Nixon praised ability of Americans to “harness the
discoveries of science in the service of man” in message to Congress
on science and technology: “They have found a way of preventing
polio, placed men on the moon, and sent television pictures across the
oceans.” But, “when other countries are rapidly moving upward on
the scientific and technological ladder, challenging us both in intellec-
tual and in economic terms,” U.S. position in aircraft, steel, automo-
bile, and shipbuilding industries “is not as strong as it once was. A
better performance is essential to both the health of our domestic
economy and our leadership position abroad.” U.S. should “combine
the genius of invention with the skills of entrepreneurship, manage-
ment, marketing and finance;” ensure favorable environment for
technological innovation; realize “that mere development of a new
idea does not necessarily mean that it can or should be put into im-
mediate use;” encourage young people to become “dedicated scientists
and engineers;” continue priority assigned to basic research and to
“exploratory experiments which provide the new ideas on which our
edifice of technological accomplishment rests;” and “appreciate .that
the progress we seek requires a new partnership in science and tech-
nology—one which brings together the Federal Government, private
enterprise, State and local governments, and our universities and re-
search centers in a coordinated, cooperative effort to serve the national
interest.”

President had increased FY 1973 Dept. of Defense budget to “ensure
our strategic deterrent capability, continue the modernization of our
Armed Forces, and strengthen the overall technological base that under-
lies future military systems.”

To “apply our scientific resources in meeting civilian needs,” Presi-
dent had developed “overall strategic approach in the allocation of
Federal scientific and technological resources.” He urged Congress to
support new strategy that included reorientation of space program “to
focus on domestic needs—such as communications, weather fore-
casting and natural resource exploration. One important way . . . is by
designing and developing a reusable space shuttle, a step which would
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allow us to seize new opportunities in space with higher reliability at
lower costs.”

President also advocated “providing new sources of energy without
pollution;” developing “fast, safe, pollution-free transportation;” re-
ducing losses from natural disasters; improving programs to curb drug
abuse; increasing biomedical research; providing better health care;
and drawing more directly on “capabilities of our high technology
agencies”—NAsA, Atomic Energy Commission, and National Bureau
of Standards—in applying R&D to domestic problems.

To improve “climate for innovation” President had proposed Na-
tional Science Foundation support of “assessments and studies focused

. . on barriers to technological innovation and on the consequences of
adopting alternative Federal policies which would reduce or eliminate
these barriers.” Additionally he would “submit legislation to encourage
the development of the small, high technology firms” and “provide
additional means for the Small Business Investment Companies
(sBICs) to improve the availability of venture capital to such firms.”

Among “cooperative international efforts” in science and technology
President cited exchange of lunar samples with U.S.S.R. and explora-
tion of “prospects for closer cooperation in satellite meteorology, in
remote sensing of the environment, and in space medicine. Beyond
this, joint working groups have verified the technical feasibility of a
docking mission between a sALYUT Station and an Apollo spacecraft.”
(PD, 3/20/72, 581-90)

e NasA officials testified before Senate Committee on Aeronautical and
Space Sciences during FY 1973 wasa authorization hearings.

Roy P. Jackson, Nasa Associate Administrator for Aeronautics and
Space Technology, presented program request with increased emphasis
on technology for “solving urgent domestic civil air transportation
problems of noise and congestion,” continuing concern for “rapidly
growing foreign competition” to U.S. leadership in world aircraft
markets, greater attention to “countering the erosion of this Nation’s
preeminence in military aeronautics,” phase-over in space shuttle
technology from exploratory activities to development support, con-
tinuing focus on space technology for advanced earth-orbit systems and
outer planet exploration, change in emphasis from development of
large nuclear rocket to continuing the technology base for nuclear
propulsion, with focus on small high-energy system. Budget also in-
cluded continuing reduction of research staff and emphasis on up-
grading existing facilities, with no new facilities requested.

In aeronautics, advanced system studies in FY 1971 and FY 1972
had examined application to new subsonic and sonic aircraft designs
of projected advances in aerodynamics, structures, propulsion, con-
trols, and avionics; identified technology advances offering greatest
economic and competitive position benefits; and defined actions to
“bring the advanced technologies to a state of readiness for industry
utilization by the late 1970s.” Follow-on studies would be conducted in
FY 1973 on “additional noise alleviation possibilities and on terminal
compatibility.” Application of supercritical aerodynamics and con-
figuration treatment, engine noise and emission suppression techniques;
composite structures, and use of active control systems “were shown
to result in a quieter, safer, more economical subsonic/sonic transport
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having greater productivity than the current wide-body jet transports.”
In FY 1973 “aerodynamics effort will concentrate on refinements of
supercritical wing and related configuration treatment for transport
concepts capable of increased flight efficiency.”

David 8. Gabriel, Manager of AEc-NasA Space Nuclear Systems Of-
fice, testified on office’s on-going work after termination of nuclear
engine for rocket vehicle application (NERVA) program June 30, 1972:
“To reach the outer planets in reasonably short trip times during the
1980’s requires more advanced propulsion systems than are currently
available. Among the candidate propulsion systems for these missions
is a small, approximately 15,000-pound-thrust [66 720-newton-thrust]
nuclear rocket engine, more suited to these unmanned outer planet
missions than the large NERVA engine. Other candidates include high-
performance chemical rockets and solar-and-nuclear-electric propul-

sion.
“For the balance of this fiscal year and during the next, we will
compare . . . candidate propulsion systems for a variety of future po-

tential missions of the 1980’s and 1990’s including the outer planet
exploration missions.” (Transcript)

* Dr. John E. Naugle, Nasa Associate Administrator for Space Sciences,
reviewed space science program before Senate Committee on Aero-
nautical and Space Sciences during FY 1973 authorization hearings:
Major accomplishment in astronomy in 1971 had been mapping of
universe at x-ray wavelengths with first x-ray astronomy satellite,
Explorer 42 (Uhuru, launched Dec. 12, 1970). Two dozen scientific
articles had been published on observations by satellite; 116 objects
emitting x-rays had been studied and positions accurately determined.
Analysis of rocket data on one object indicated diameter was less than
20 km (13 mi), yet it emitted much larger amount of x-radiation than
did sun. “The discovery of such X-ray sources is of fundamental im-
portance because matter in ordinary states . . . cannot account for such
intense radiation.”

In 1971 Nasa had launched eight missions in physics and astronomy
program. Most important was Orbiting Solar Observatory Oso 7
(launched Sept. 29, 1971), “which carried into orbit a set of solar
telescopes more powerful than any launched before. One instrument—
a coronagraph—revealed visible evidence of three luminous jets of
intensely hot solar plasma being hurled out into space at a speed of
more than two million miles per hour [some 3 million km per hr].
These luminous jets were 20 times the size of the earth, and represented
the energy of 100 million atomic bombs. A peak temperature of 30
million degrees must have been attained in this event. Again . . . matter
must have been produced on a scale man cannot produce on earth.”

International cooperation continued major role in space science
program; five of eight 1971 missions had had significant international
participation.

During year experiments and prime contractor, TRW Inc., had been
selected for “newest and most significant program in astronomy”—High
Energy Astronomy Observatory, designed to “unlock some of the most
profound and puzzling secrets of modern physics.” Pulsars and-quasars
had given evidence of new concept of energy generation that produced
power at levels unexplainable by modern nuclear physics. (Transcript)
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¢ Tenth anniversary of U.S.8.R.’s first Cosmos satellite, Cosmos I, launched
March 16, 1962.

Cosmos satellites’ wide variety of functions were described in Trud
by Soviet engineer T. Borisov.. Primary objectives of Cosmos program
—which had included almost 500 spacecraft—were “profound and
comprehensive scientific investigations of circumterrestrial space” and
earth, improvement of space vehicles, and application of experiments
“connected with the extensive use of space for national economic and
cultural purposes. Very appreciable results have been achieved in . . .
the historically short span of 10 years.” Cosmos satellites had studied
circumterrestrial plasma and its interconnection with earth’s magnetic
field, previously unknown dynamics of processes in upper atmosphere
and space, and relationship between sun and earth. “Cosmos-261 and
Cosmos-348 explored the plasma ocean. Cosmos-166, which spent a
long time patrolling the sun, made a careful survey of the solar disc.
Cosmos-92 and Cosmos-149 could be described as modern geophysical
laboratories. The asironomers’ automatic laboratory Cosmos-215 had
eight telescopes on board to observe hot stars in visible and ultra-
violet rays. It also had an X-ray telescope and two photometers to
record solar radiation dispersed by the earth’s upper atmosphere.”

Series had also contributed to “the further improvement of space
technology” and led to creation of first orbital station. “It was only
after testing all the complex mechanical, electrical, and radio engineer-
ing systems and installations, and after two Cosmos satellite automatic
dockings that the way was opened to Soyuz . . . and Salyut. The Cosmos
satellites have tested many systems, units and assemblies of lunar and
interplanetary automatic apparatuses. . . . the thermoregulating system
assemblies, the solar batteries, means of communication, and many
scientific instruments for the Luna, Venera, Zond, and Mars ap-
paratuses were created on the basis of or having regard to experience
gained in the operation of similar installations in Cosmos satellites.”
(rBIS-Sov, 3/30/72, L1)

* European Launcher Development Organization (ELbo) Council an-
nounced decision to begin development of Europa III launch vehicle
Oct. 1, subject to approval by European Space Conference meeting in
Brussels in October. (SF, 7/72, 241)

» Sprint antiballistic missile launched by Dept. of Defense from Kwajalein
Atoll and guided by missile site radar on Meck Island successfully in-
tercepted Minuteman warhead over Pacific. Test was 24th in series to
check out Safeguard antiballistic missile components. (upi, NYT,
3/19/72, 15)

March 17: Air Force launched unidentified reconnaissance satellite on
Titan 1IIB-Agena booster from Vandenberg Air Force Base at 9:00
am PST. Orbital parameters: 396-km (246-mi) apogee, 141-km (88-mi)
perigee, 89.8-min period, and 110.9° inclination. Satellite reentered
April 11. (Pres Rpt 73; Sov Aero, 3/27/72, 91; Av Wk, 3/27/72, 17)

* NasA issued requests for proposals to industry for development of orbiter
vehicle and systems integration for space shuttle orbiter’s external
propellant tank, solid-fueled rocket booster, orbiter main engine, and
orbiter air-breathing engine [see March 15]. (Nasa Space Shuttle
Fact Sheet, 5/72)
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* Apollo 16 astronauts John W. Young, Charles M. Duke, Jr., and Thomas

K. Mattingly II announced code names for Apollo 16 lunar module and
command module at Manned Spacecraft Center press conference. LM
would be called “Orion” for constellation—also known as the Hunter—
which would be visible to crew throughout mission. ¢M would be called
“Casper” after cartoon character Casper the Friendly Ghost. In re-
sponse to press comment that crew members were all from the South
and that exploration site terrain had been designated with Southern
names, Duke said only other Southern thing planned would be “a new
first . . . to take along some grits for breakfast.” (Transcript; NYT,
3/18/72, 21)

NAsA TF-8A aircraft, equipped with supercritical wing and piloted by

Thomas C. McMurtry, completed 30th flight from FRc. Purpose of
flight was to check out new insirumentation and angle-of-attack and
airspeed calibrations. Fixed rakes and rotating survey probes were
checked out and angle-of-attack calibrations were obtained at 13 700-m
(45 000-ft) altitude from mach 0.9 to 1.1. (NasA proj off)

Vanguard 1, second U.S. satellite, began 15th year in orbit. When

launched March 17, 1958, satellite’s lifetime was estimated at 5-10
yrs; current estimate was 200 to 2000 yrs. Vanguard 1 was one of
5865 man-made space objects cataloged by North American Air De-
fense Command Space Defense Center. Of these, 2659—including 504
payloads and 2155 pieces of debris—were still orbiting earth. (Miles,
LA Times, 3/13/72; GSFC PAO)

Cameras on board NasA’s Mariner 9 Mars probe (launched May 30,

1971) were turned off to check out malfunction in onboard computer.
(Nasa Release 72-67)

NasA launched Aerobee 150 sounding rocket from Churchill Research

Range, Canada, carrying Johns Hopkins Univ. auroral studies experi-
ment. Rocket and instrumentation performed satisfactorily. (SR list)

NasA Associate Administrator for Organization and Management Richard

C. McCurdy testified on decrease in research and program management
(r&PM) budget in House Commitiee on Science and Astronautics
hearings on FY 1973 nasa authorization: Requested $700.8 million was
decrease of $26.5 million from FY 1972. Ceiling of 26 850 was pro-
posed for Civil Service component of NasA in-house work force, 1500
lower than original 1972 ceiling—bringing total reduction since 1968
peak to 8300 positions, or 25%.

NasA had planned to achieve 1973 ceiling by normal attrition, but
rate of attrition was running 22% lower than required and Center
directors had been instructed to use reduction-in-force procedures as
necessary to reach ceilings.

Deputy Associate Administrator for Organization and Management
Bernard Moritz testified that under FY 1973 authorization bill all
NasA facility projects would be presented for approval and funding
under full disclosure concept.

M/c Robert H. Curtin (usaF, Ret.), Director of Facilities in Office
of Administration, entered prepared statement detailing $77.3-million
FY 1973 request for construction of facilities and explained $8 million
request for facility planning and design within that total, First $3.5
million was for “regular recurrent” requirements and $4.5 million for
“special” requirements. Of the $4.5, $3.75 million was for space shuitle
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facilities, including preliminary engineering reports for larger 1974
and 1975 programs. Second portion was for large aeronautical facility
—8$750 000 for design of full-scale subsonic wind tunnel that would
ultimately cost $150 million to $200 million if approved, with total
design cost of $7 million to $10 million. Requested FY 1973 funds
would complete design on drive section of tunnel.

Deputy Associate Administrator for Aeronautics and Space Technol-
ogy George W. Cherry described FY 1973 disbursements for aeronautics:
Important part dealt with reduction of jet aircraft noise, with $28.5
million requested for research and technology to continue this work.
Roughly one half was for research and technology attacking noise
generation and noise propagation; $12.4 million" was for programs for
near-term relief from jet aircraft noise. Of the $12.4 million, $9 million
was requested for engine-modification development program and $3.4
million for development of operational procedures for noise abatement.

Cherry presented audiovisual demonstration of effectiveness of
engine modifications and operational procedures. (Transcript)

¢ Philadelphia Inquirer quoted Lockheed spokesman as saying last C-5
Galaxy military transport aircraft to be built under Government con-
tract was on assembly line and was expected to be completed in mid-
1973. Lockheed ‘was selling 81 C-5s to Air Force for $4.9 billion.
(P Ing, 3/17/72, 89)

* Assignment by President Nixon of Gen. Horace M. Wade, Chief of Staff,
Supreme Hq. Allied Powers Europe, as Vice Chief of Staff, United
States Air Force, was announced by Secretary of Defense Melvin R.
Laird. (pop Release 195-72)

¢ President Nixon signed S. 3244, bill increasing funds for international
aeronautical exposition from $3 million to $5 million. Bill became
P.1L. 92-251. (CR, 3/21/72, D293)

March 18: wNasa was being embarrassed by management, planning, and
production problems incurred by Fairchild Industries (formerly Fair-
child Hiller Corp.) in implementation of disputed Applications Tech-
nology Satellite F (ATs—F) contract, Business Week reported. Contract
had been awarded originally to General Electric Co. in 1970. Protest
by Fairchild Hiller that its proposal was superior to GE’s had led to
full-scale review of award by General Accounting Office. NASA had re-
awarded contract to Fairchild Hiller. Now, 18 mos after re-award,
NASA had noted that cost of ATS—F had increased from $50 million to
$65 million “and is still climbing.” Satellite’s spring 1973 launch date
was said to be slipping badly and nasaA had moved new manager, John
M. Thole, into program “to see if he can get things back into line.”
(Bus Wk, 3/18/72)

March 19: Shuttle Program Office, managed by Roy E. Godfrey, was
formed at Marshall Space Flight Center. Office would be staffed by
Shuttle Task Team until July 1, when team would be abolished and
some members assigned permanently to office. (Marshall Star, 5/17/72,
1; MsFc pao)

* New York Times science reporter John Nobel Wilford toured Zvezdny
Gorodok (Star City), near Moscow, as first Western correspondent to be
invited to center of U.S.S.R. cosmonaut activities. Guide for wvisit
arranged by Soviet Novosti News Agency was Soyuz Cosmonaut Vlad-
imir A. Shatalov, chief of cosmonaut training. Shatalov said U.S.S.R.
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did not announce space mission dates “because we don’t want to bind
the people who are preparing the flight.” Cosmonaut flight training
areas were closed to most visitors “because we just don’t want journal-
ists to interfere with the working atmosphere of the cosmonauts.” Area
contained medical center with centrifuge that cosmonauts called
“Devil’s merry-go-round.”

From size and number of apartment buildings, Wilford estimated
Star City population at 1500 to 2000. City was “smaller than Houston
space center because it does not also serve as the mission control com-
plex and apparently has no primary responsibility for the management
of spacecraft design and development.” Like NasA Manned Spacecraft
Center at Houston, Star City contained facilities for premission training
of cosmonauts and postmission physical examinations and recreation.
Like U.S. astronauts, Soviet cosmonauts were trained in aircraft “that
make deep dives to simulate weightlessness.” Parachuting tested ability
to handle high-stress situations. First simulator for Salyut orbiting
laboratory was being installed in new building to be completed at
year’s end. Wilford said that “this could mean that no major advance
beyond the present version of Salyut should be expected uniil well after
the simulator is ready.”

Of about 50 cosmonauts in Soviet space program, one third were
civil engineers living in Moscow, Shatalov said; remainder were Soviet
air force pilots who lived in Star City. No women were preparing for
space missions but U.S.S.R. had “many women who specialize in
meteorology and medicine, which are professions necessary on the
orbital stations.”

From descriptions by Shatalov and Cesmonaut-engineer Aleksey S.
Yeliseyev, Wilford had constructed outline of preparations for Soviet
space mission: Cosmonauts were assigned to mission one year in ad-
vance of launch date by commission of medical and engineering experts
and Shatalov. There were two backup crews. After learning spacecraft
mechanics and electronics and practicing in spacecraft simulator at
Star City, crew went to Baykonur Cosmodrome in Kazakhstan three
weeks before launch. There they completed training in actual space-
craft, checked instruments, stocked food, adjusted couches, and recom-
mended minor changes in housekeeping. “Unlike Cape Kennedy,”
Baykonur had no simulators for last-minute practice. For two days
before launch, “after the state commission approves the spaceship’s
readiness,” crew relaxed. On launch morning cosmonauts were exam-
ined physically and biomedical sensors were attached to their bodies
before they donned spacesuits. Traditionally, cosmonauts then gathered
in quarters for few moments of silence broken by shouts of “off we
go!” They signed their names on door before leaving for launch pad.
Between missions, cosmonauts were expected to devote time each month
to “social work”—visits to schools, collective farms, and factories.

Shatalov had suggested that new Soviet manned missions were pos-
sible within months and that U.S.S.R. was studying mission longevity
in preparation for earth-orbiting laboratories. Of next Salyut mission,
Shatalov said: “We are going to make it better . . . . We will prolong
the visits of men, and the number of expeditions will grow. This is the
difference now between our program and yours.” Yeliseyev had said
his countrymen would “probably” be on the moon by 1975.
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At tour’s completion, Shatalov had offered toast: “To cooperation
between our peoples, to working together in space, which is our future
and the future of the world.” (Wilford, NYT, 3/22/72, 30; 3/26/72,
75 Huntsville Times, 4/2/72, 17)

March 20: Engineers at Kennedy Space Center pumped 805 cu m (212 000
gals) of kerosene into 1st stage of Apollo 16’s Saturn V booster in
preparation for scheduled April 16 launch toward moon. Countdown
demonstration test would begin March 22, with crew completing sim-
ulated liftoff at 12:54 pm Est March 29. (upi, NY News, 3/21/72)

* National Science Foundation issued Manpower and Financial Resources
Allocated to Academic Science and Engineering Activities, 1965-71
(NsF 72-302). Universities and colleges employed 273 800 full- and
part-time scientists and engineers in January 1971, 6% per year in-
crease from January 1969. Annual increase rate had been 8% 1965-
1969. Current and capital expenditures for science and engineering
totaled $7.9 billion in 1970, 6% increase per year over 1968. Annual
increase rate had been 15% 1964-1968. In constant dollar terms based
on Gross National Product, 1968-1970 increase averaged only 1% per
year, while 1964-1968 rate of growth averaged 12% per year. Annual

. growth rate of 6% in expenditures for scientific and engineering
activities in current dollars during 1968-1970 was considerably lower
than the 16% “nonscientific” activities in universities and colleges
1968-1970. (ns¥ Highlights, 3/20/72, 1)

March 20-23: New uses of electrical energy developed from Nasa research
were exhibited at Institute of Electrical and Electronics Engineers
convention in New York. Exhibit included patient-assist devices for
human rehabilitation, “life signs” monitoring systems for hospitals
and nursing homes, powered prosthetic hand replacement, portable
light indicator for blind persons, sight-switch-operated wheelchair,
system for recording school attendance, private alarm systems, gas
analysis system for checking room or container atmospheres, system
of easily concealed circuitry for controlling lights and appliances,
bacteria detection equipment, and long-range laser surveying system.
(wasA Release 72-57)

March 20-24: American Astronomical Society Planetary Sciences Div.,
meeting in Hawaii, heard report of oxygen discovery on Mars and
discussed 1971 Mariner Mars mission. Univ. of Texas astronomer
Dr. Ed Barker described finding, by examining Martian light through
272-cm (107-in) telescope at MacDonald Observatory, of average of
one tenth of one percent oxygen in Martian atmosphere. Since earth
atmosphere contained about 10 000 times that amount, Dr. Barker
concluded that “there is not enough oxygen in the Martian atmosphere
to sustain human life, but I can’t rule out a bacterial type of life.”
Mariner Mars mission was expected to return data through November
1972. (H Chron, 4/2/72; jPL Release 611)

March 21: President Nixon sent letter to Dr. Roceo A. Petrone, Apollo
Program Director: “As we approach the final countdown for Apollo
16, I want you and all the men and women of Apollo to know how
much this nation values your splendid efforts. The moon flight program
has captured the imagination of our times as has no other human
endeavor. You and your team have, in fact, written the first chapter
in the history of man’s exploration of space, and all future achieve-
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ments must credit all of 'you for having blazed the path. Countless
people throughout the world will soon be sharing with you the excite-
ment of Apollo 16’s voyage, and I know I speak for all of them in
conveying to you my warmest best wishes for a safe and successful
flight. Good luck!”

Dr. Petrone later sent copy of President’s letter to Apollo team.
(Petrone letter)

» Soviet scientists V. Moroz and L. Ksanfomaliti described in Izvestia
findings on Mars atmosphere from Mars 2 and 3 spacecraft. Difference
in contrast on two wavelengths between continents and seas during
dust storm and change in contrast in same field had permitted evalua-
tion of dust particle size and cloud thickness. Average radius of par-
ticles over lapigya region Dec. 15, 1971, was estimated to be less than
one micrometer and density of particles to be 100 million per sq cm
(645 million per sq in). “If clouds of such density uniformly envelop
the entire planet, its atmosphere must have contained several thousand
million tons of dust.” Estimates suggested that particles have mostly
silicate composition, “which agrees with the infra-red spectra obtained
by Mariner 9. Particles of such a tiny size . . . fall very slowly—for
about a month even in the absence of supporting vertical currents in
the atmosphere. Hence the conclusion that no prolonged storm in the
true sense of the word, i.e. constant winds in the period of investiga-
tion, occurred.” Unlike Venus, where cloud layer and atmosphere were
more pervious and created “hothouse effect,” surface of Mars “gets
cool rather than heated, giving rise to what may be described as an
‘anti-hothouse effect.” When the storm ended, the temperature rose.”

- Water vapor content of atmosphere was low during and after the dust
storm (Tass, FBIS-Sov, 3/22/72, L1)

* Jet Propulsion Laboratory had issued report calling for analysis of
potential hazards of 64-m (210-ft) dish antenna at Goldstone Tracking
Station near Barstow, Calif., Los Angeles Times reported. Beam could
pose eleciromagnetic threat to electronics components in aircraft and
to passengers on board who had cardiac pacemakers. Preliminary
estimates indicated high potential hazard within tubular, 400 000-w
invisible beam out to 16.9-km (10.5-mi) altitude, where its power
diminished to safe levels. (Miles, LA Times, 3/21/72)

* Air Force announced award of $1 353 205 firm-fixed-price contract to
Space Data Corp. for production of meteorological probes and launch
support equipment. (DOD Release 204~72)

March 22: U.S.SR. launched Cosmos 479 from Pleseisk into orbit with
541-km (336.2-mi) apogee, 5l4-km (319.4-mi) perigee, 95.1-min
period, and 74° inclination. (6sFc SSR, 3/31/72; SBD, 3/24/72, 138)

* Apollo 16 countdown demonstration test (cppT) without propellants
began at Kennedy Space Center in preparation for launch toward
moon April 16. (xsc Release 55-72)

* nasa TF-8A aircraft, equipped with supercritical wing and piloted by
Thomas C. McMuriry, completed 31st flight from Flight Research
Center. Primary objective was to evaluate aircraft’s longitudinal sta-
bility with augmentation off at altitudes from 11300 to 13700 m
(37000 to 45 000 ft) and mach 0.8 to 1.0. Survey equipment was re-
moved. Angles of attack up to 17° and normal accelerations as high as
3.7 g were covered. (Nasa proj off)
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e Apollo 15 Astronauts David R. Scott, James B. Irwin, and Alfred M.
Worden and Manned Spacecraft Center Director, Dr. Robert R. Gilruth,
were named by National Aeronautic Assn. to receive 1972 Robert J.
Collier Trophy May 31. (AP, W Star, 3/22/72, A25)

* Charles W. Mathews, NasA Associate Administrator for Applications,
testified on future applications of NAsA research in domestic commu-
nications before Senate Committee on Aeronautical and Space Sciences
during Nasa FY 1973 authorization hearings: “Domestic communi-
cations systems . . . will make available many television-bandwidth
channels, for both public and commercial use, to all the population . . .
including remote and sparsely populated regions. Several . . . channels
could be available for educational and instructional use. There are
likely to be universities of the air which will permit many students . . .
to achieve college degrees while spending only a small . . . time in
academic residence.” Improved systems would “permit an increase in
the number of people who could receive actual pre-school training and
training in early-childhood education and health-care practices.”

Health care could be improved and costs reduced through broad
public access to health-care services and information, while centralized
health-record-keeping could aid hospital personnel, administrators, and
private physicians. Two-way television teleconferences between health
professionals could become possible. In law enforcement, “fingerprints
and other criminal records and data could be almost instantaneously
available anywhere in the country, and television conferencing could
make possible the remote taking of testimony as well as remote iden-
tification procedures.” Postal service would improve “with the advent
of electronic mail handling. Satellite links may be expected to carry a
majority of the long distance letter mail, making inexpensive overnight
delivery possible to all but the most remote locations. New satellite
systems for aviation and maritime traffic management will reduce the
accident rate and increase the efficiency of transoceanic and coastal
transportation of goods and people.

NasA Deep Space Network support of Mariner 9 mission (launched
May 30, 1970) was described by Gerald M. Truszynski, Associate Ad-
ministrator for Tracking and Data Acquisition: “From lift-off on May
30 to insertion into its egg-shaped orbit around Mars on November 13
and continuing during orbital operations around Mars, Mariner 9 has
been monitored and controlled by the deep space network. The naviga-
tional accuracy required to insert Mariner 9 into Martian orbit was
unprecedented in prior flights into deep space. The aiming point . . .
after a flight of about 380 million kilometers (240 million miles) was
an area only 160 kilometers (100 miles) square. This represents an
aiming area some 100,000 times smaller than was attainable for the
Mariner 2 flight to Venus in 1962. Since the network issued the com-
mands for retroengine firing and Mariner 9 was injected into orbit. ..
the spacecraft has been completing two orbits of Mars each earth
day and recording some 30 television pictures of the Martian surface
on each orbit. After each orbit, when the spacecraft can be ‘seen’ by
the Goldstone 64-meter [70.-yard] antenna, Mariner 9 transmits back
the tape recorded pictures upon command from the network.” (Tran-
script)
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* Langley Research Center awarded 31-mo, $4 128 860 contract to Univ.
of Iowa for design, construction, integration, test, and launch support
for Injun-F spacecraft and onboard experiments. Injun-F would be
launched from Western Test Range by Scout booster in 1974 to study
interaction of solar winds with geomagnetosphere at large radial dis-
tances over earth’s north polar cap. Orbit would be highly elliptical
and would traverse an area of space not previously surveyed. Space-
craft would weigh 27 kg (60 lbs) and would carry three principal
experiments: magnetometer to map geomagnetic field over polar caps,
low-energy proton electron differential energy analyzer to provide
data on population density of charged particles, and extremely-low-
frequency and very-low-frequency (ELF-VLF) experiment to determine
nature of electrostatic and electromagnetic fields. Experiments might
lead to understanding of way in which natural radiation belts sur-
rounding earth maintained their supply of charged particles. Principal
investigator would be Dr. James A. Van Allen, discoverer of Van Allen
belts. (NasA Release 72-65)

* Director Bruce T. Lundin of Lewis Research Center announced major
organizational changes to strengthen and streamline Lerc for its
assumption of greater leadership in aeronautics, space communications,
and electrical power field. Changes—which had yet to be formally
approved by Nasa—included creation of new position of Deputy
Director, Management, filled by Henry C. Barnett, and creation of two
new directorates: Space Communications, headed by J. Howard Childs,
and Launch Vehicles, headed by Edmund R. Jonash. Dr. John C. Evvard
was named Chief Scientist to provide “greater organizational visibility”
in basic research. Laser power group and applications group were
established, strengthening of computer management was begun, several
divisions were restructured, and new offices were established. Lundin
said changes would strengthen LeRc coordination and parallel research
organization at Nasa Hq. (Lewis News, 3/24/72, 1; Lundin Off)

* Apollo 10 command module and mock-up of Apollo lunar roving
vehicle were part of exhibition “Research and Development in the
U.S.A.” that opened in Moscow. Exhibit had been in Ibilisi, capital of
Soviet Georgia, earlier, in scheduled tour of six Soviet cities. (Reuters,
NYT, 3/23/72, 6)

* Soviet tests of three-part warhead for giant SS9 intercontinental ballistic
missiles had failed to demonstrate sufficient accuracy to seek out and
destroy three separate U.S. Minuteman missiles in their steel and
concrete silos, Dr. John S. Foster, Director of Defense Research and
Engineering in Dept. of Defense, said in testimony before Senate
Committee on Armed Services. U.S. intelligence had concluded that
U.S.S.R.’s projected ability to destroy large part of U.S. Minuteman
force by mid-1970s might not materialize until 1980s. (Beecher, NYT,
3/22/72, 1)

March 23: House Committee on Science and Astronautics unanimously
approved H.R. 14070, $3.429-billion FY 1973 nNasa authorization
bill, $50 million above NAsA budget request of $3.379 billion. Bill,
reported to House April 11, allocated $2.651 billion for research and
development (R&D), $77.3 million for construction of facilities, and
$700.8 million for research and program management.
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NasA budget request of $163.4 million for aeronautical research
and technology was increased $48.5 million to $211.9 million. In
House report, Committee scored previous cut in funding for aeronautics
and recommended increase to support 1971 Civil Aviation Research
and Development (carp) Policy Study of nasa and Dept. of Trans-
portation by expediting solution of “major problems in aviation today:
noise pollution and safety.” Bill allocated $41 million of the increase
(for $50-million total) toward R&D to retrofit civil aviation fleet with
noise reduction modifications and $7.5-million increase (for $24.7-
million total) for aviation safety. Of safety funds, $3.8 million was for
technology to modify civil aircraft to use Federal Aviation Adminis-
tration’s new microwave landing system by 1978, $700 000 for tur-
bulence research, and $3 million for research on aircraft collision
avoidance.

Bill increased NAsa budget request for technology utilization from
$4. million to $5.5 million. Of increase, $1.2 million was to be spent
in applying NASA technology to problems in urban structures, fire
safety, transportation systems, and energy conversion and $300 000
for applications engineering products and patent licensing.

Committee deleted $4 million from $59.6-million NAsA request for
High Energy Astronomy Observatory (HEAO) and restored $4 million
deleted by Office of Management and Budget for Earth Observation
Satellite (E0S), follow-on development to Earth Resources Technology
Satellite (ERTs). Committee said it was expressing concern that NasA
placed “higher priority upon certain expensive scientific projects . . .
than it does upon space applications project which Congress considers
most important.” Committee considered level of funding for space
applications “inadequate” and urged “a substantial increase in the
budget for fiscal year 1974.” (H Rpt 92-926; Com Off)

® Dr. John S. Foster, Jr., Director of Defense Research and Engineering
in Dept. of Defense, testified before Senate Committee on Aeronautical
and Space Sciences on DOD coordination with NASA on space shuttle
development during hearings on Nasa FY 1973 authorization: “I
firmly believe that the U.S. must retain a strong national commitment
to scientific and technological progress. The NAsA space program is a
vital element of this overall effort.”

In space area, DOD was “becoming increasingly dependent on space
systems, particularly in . . . communications. Other agencies and the
public are becoming increasingly dependent on the use of space for
communications, weather forecasting, and natural resource exploration.
The Department of Defense supports the Nasa space shuttle as an
important part of the President’s program, which will lead to a greater
and more effective use of the space environment in the future.”

Dr. Foster discussed Defense Satellite Communications System
(pscs) for military needs not satisfied economically and reliably by
more traditional communications systems. First pscs, currently opera-
tional, employed “simple, low-power satellites and ground terminals
originally designed for experimental and test programs. To replace
the existing satellites . . . we are deploying new Dscs satellites that
have roughly 10 times the communications capability. . . . We are
also developing improved terminals which will supplement the existing
pscs terminal complex.” (Transcript)
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¢ Collection of sketches and notes on rockets and spacecraft and original
manuscript on astronomy by Dr. Wernher von Braun, NasA Deputy
Associate Administrator for Planning, were placed on permanent
exhibition at Alabama Space and Rocket Center in Huntsville. Display
opening coincided with rocket pioneer’s 60th birthday. (Birmingham
Post-Herald, 3/24/72)

¢ New York Times editorial commented on March 19 visit of its science
writer John N. Wilford to U.S.S.R.’s Star City, home of cosmonauts.
Visit “implied a major change in Soviet policy toward space coopera-
tion. No Western journalist had previously been permitted inside this
key center of Soviet manned space activities.” Wilford’s report had
suggested U.S.S.R. might be willing to explore moon jointly with
U.S. “If so, the idea catches the United States at an embarrassing
point in development of its space program. After the scheduled flights
of Apollos 16 and 17 . . . this country plans to focus most of its future
activity in space on earth-orbiting space stations and development of
a space shuttle.” (NYT, 3/23/72)

March 24: Air Force launched unidentified satellite from Vandenberg
Air Force Base at 12:45 pm Pst by Thor-Burner I1 booster. Orbital
parameters: 884-km (549-m1) apogee, 802-km (498-mi) perigee, 101.7-
min period, and 98.7° inclination. (Pres Rpt 73; SBD, 3/29/72, 156)

* NasA’s Mariner 9 Mars probe—orbiting Mars since Nov. 13, 1971—had
resumed its scientific examination of Mars following engineering
analysis of onboard computer, NAsA announced. Cameras had been
turned off March 17 while trouble-shooting procedures were conducted.
Cause of problem had not been determined, but systems were working
properly and problem had not recurred.

Mariner 9 was 288 million km (179 million mi) from earth and
had returned 7000 pictures of Mars and mapped 85% of Mars since
launch May 30, 1971. Last pictures to be taken by Mariner 9 until
first week in June had been recorded March 22 and 23 and science
instruments would be turned off March 30. From April 2 to June 4
Mariner 9 would pass through Mars shadow once during each orbit
for periods of up to 100 sec, during which spacecraft would operate on
battery power. Limited science operations would resume after June 4,
with spacecraft recording data and taking pictures about once a week
until mission ended in November. Primary objectives of mission had
been completed Feb. 11. (Nasa Release 72-67)

o Future need for public administrators who understood science and
technology was forecast by Dr. James C. Fletcher, NAsA Administrator,
in speech before American Society of Public Administrators in New
York. Sociological and technological components of world problems
raised problems to “new level of complexity.”

Management and public administration teams were examining “suc-
cessful conduct of the Apollo program—the most complicated and
difficult technical task ever undertaken by man.” However, “in Apollo
we were carrying out a highly complex, but basically technical program.
Essentially we were dealing with machines, not people.”

Asked if U.S. should use Apollo program approach to solve envi-
ronmental problems, Apollo 8 Astronaut Frank Borman had told
interviewer: “I don’t think that I would care to live in a country that
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solved its social problems in the same way we solved the Apollo
problems.”

Dr. Fletcher agreed “our Science-Administrator needs for the future
should not be equated with needs for better technical program mana-
gers, although this too will become increasingly important. In devel-
oping and formulating wise and sound policies and programs to tackle
our emerging problems, it will be essential to have individuals within
all governmental levels who are capable of understanding the potentials
of science and technology . . . and who are alert to their ultimate
purposes and consequences. . . . It is in this role that I conceive of the
new Science-Administrator. (Text)

» U.S.SR.’s Cosmos 476 (launched March 1) was believed by U.S. military
and space experts to be a new-generation electronic-intelligence satel-
lite, Associated Press reported. Cosmos 476 payload was estimated at
between 4500 and 5400 kg (10000 and 12 000 1bs), about 10 times
heavier than earlier generation ferrets designed to eavesdrop on other
nations’ radio traffic and to monitor radar. Heavier weight suggested
Cosmos 476 incorporated much more equipment that was probably
more technically sophisticated. (W Star, 3/24/72, A5)

* NASA announced issuance of Monitoring Earth Resources from Aircraoft
and Spacecraft (Nasa SP-275). Illustrated technical report had been
prepared by Univ. of California at Berkeley conservationist Dr. Robert
N. Colwell -and team to describe potential uses for photos of earth
from satellites. Text stressed need for reliable current inventories of
agricultural and vegetational resources. Illustrations compared views
of sections of U.S. photographed from Gemini spacecraft, from air-
craft, and on the ground. (NasA Release 72-70)

* National Science Foundation and National Center for Atmospheric Re-
search planned to launch small rockets carrying silver iodide into
thunderstorms suspected of being potential hail producers to see if
seeding could cut hail formation, Associated Press reported. Rockets
would be launched from aireraft flying through hailstorms to measure
wind patterns and other atmospheric conditions. Researchers hoped
seeding would disrupt hail growth so that moisture would fall as rain
or small ice pellets. Experiment was part of $2.5-million-per-year Joint
Hail Research Experiment conducted by NsF, Ncar, National Oceanic
and Atmospheric Administration, Colorado. Air National Guard, and
seven universities. (W Star, 3/24/72)

¢ Short-haul transportation was “essential to a complete national trans-
portation system,” Aerospace Industries Assn. executive Jean Ross
Howard said in speech before sToL [short takeoff and landing air-
craft] Seminar sponsored by Aviation Committee of St. Louis, Mo.,
Chamber of Commerce and St. Louis Research Council. Although 70%
of U.S. travel market was composed of distances up to 800 km (500
mi), air transportation system as yet was not oriented in this direction.
Survey. had shown that 30% of U.S. air passengers traveled less than
500 km (300 mi). Air congestion delays, caused by lack of airport
capacity, cost airlines $180 million each year and figure would increase
to $1 billion by 1981. Nasa’s $100-million program to develop short-
haul, short takeoff and landing airliner was “welcome recognition
of the urgent requirement for more efficient and convenient short-haul
air service.” (Text)
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March 25: U.S.S.R. launched two Cosmos satellites from Plesetsk. Cosmos
480 entered orbit with 1202-km (746.9-mi) apogee, 1174-km (729.5-
mi) perigee, 109.1-min period, and 82.9° inclination. Cosmos 481
entered orbit with 511-km (317.5-mi) apogee, 269-km (167.2-mi)
perigee, 92.3-min period, and 71° inclination and reentered Sept. 2.
(esrc SSR, 3/31/712; 12/31/72; SBD, 3/28/72, 149)

* NasA launched first in series of five Nike-Javelin IIl sounding rockets
carrying Naval Research Laboratory cesium cloud experiments from
Wallops Station at 5:15 am EsT. Payloads in series would be released
at 97-km (60-mi) altitude, producing yellowish clouds visible for
several hundred kilometers along East Coast. NRL scientists would make
radio propagation, photographic, and geomagnetic observations to
determine role of wind motions, magnetohydrodynamic effects, and
chemical-thermal processes governing atmosphere. Second launch would
be conducted March 27. (WS rao; WS Release 72-4)

March 26: wnasA—AEc Nuclear Rocket Development Station at Jackass

" Flats, Nev., was “first ghost town of the space age,” New York Times
reported. Since announcement (in Administration’s FY 1973 budget
request on Jan. 24) of termination of nuclear engine for rocket vehicle
application (NERVA) project, 259-sq-km (100-sq-mi) area had been
littered with “$200-million worth of deserted engine test stands,
enormous assembly bays with birds nesting in the rafters, empty ad-
ministration buildings, and aluminum and steel chards of pumps, tur-
bines and motors.” Only 200 employees made 290-km (180-mi) round
trip between station and Las Vegas each day. “Eight years ago 56
buses provided commuting service for the station’s 3,000 workers;
today there are only three.” (Lyons, NYT, 3/26/72, 57)

Parade magazine printed letter to Dr. James C. Fletcher, NasA Adminis-
trator, from Chairman Raymond L. Bisplinghoff of Aeronautics and
Space Engineering Board, National Academy of Engineering: “The
board members would like to reaffirm their continuing belief that a
shuttle-like vehicle is the key to a forward moving and economical
space program beyond 1980.” (Parade, 3/26/72)

* National Book Committee included Norman Mailer’s Of a Fire on the
Moon, account of Apollo 11 lunar landing mission, among 102 books
it announced as nominees for National Book Awards. Final choice of
10 winners for $1000-prizes would be announced April 11. (Raymont,
NYT, 3/27/72, 42)

March 27: U.S.S.R. launched 1180-kg (2600-1b) Venus 8 unmanned
probe into earth orbit from Baykonur at 9:15 am local time (11:15
pm EST March 26). At 10:42 am Baykonur time (12:42 am EsT)
243-sec burn placed spacecraft on trajectory to Venus, where space-
craft would study physical characteristics of interplanetary space and
continue research of Venus. Spacecraft would reach Venus in July
after traveling 312 million km (194 million mi). Five hours after
launch Venus 8 was 65 000 km (40 000 mi) from earth and all systems
were operating satisfactorily.

Venus 8 was eighth spacecraft in Venus series. Venus 4 (launched
June 12, 1967), Venus 5 (launched Jan. 5, 1969), Venus 6 {launched
Jan. 10, 1969) had ejected capsules onto surface of Venus. Venus 7
(launched Aug. 17, 1970) had ejected capsule which transmitted
data for few second after reaching surface. Orbit decayed July 22.
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(rB1s-Sov, 3/27/72, L1; SBD, 3/28/72, 147; A&A 1970; cs¥c SSR,
3/31/72, 12/31/72)

*. Apollo 16 astronauts John W. Young, Charles M. Duke, Jr., and Thomas
K. Mattingly II began three-week preflight quarantine at Kennedy
Space .Center to minimize exposure to disease or illness that could
delay launch toward moon, scheduled for April 16. (AP, B Sun,
3/28/72, A6)

* First launch of British Skylark sounding rocket to test techniques for
high-altitude photography of earth resources was made from Woomera,
Australia. Primary objectives were to test stabilization control system
and remote sensing hardware.

Advantages over conventional methods of high-altitude photography
were that single frame was equivalent to 650 frames photographed
from 15000 m (50 000 ft), making assembly of photographic mosaics
easier and more accurate, and that entire area could be photographed
under identical conditions. Project was developed by United Kingdom’s
Dept. of Trade and Industry to assess mineral, agricultural, and other
resources inexpensively. (SF, 8/72, 282-286)

* Nike-Javelin II1 sounding rocket, carrying Naval Research Laboratory
cesium cloud experiment, was launched by Nasa from Wallops Station
at 5:08 am EsST. Launch was second in series of five to collect atmos-
pheric data; first launch had been conducted March 25. (WS Ppao;
WS Release 72-4)

® Sen. William Proxmire (D-Wis.) released statement saying he would ask
Dept. of Justice to investigate alleged overpayment for building
Lockheed C-5 military transport aircraft. cAo study made at his
request had found that Air Force paid some $400 million in excess
progress payments to Lockheed because Lockheed overstated value
of work in progress. (Text) '

* St. Louis Globe-Democrat editorial commented on high level of Soviet
space activity: “It is fine to talk about devoting activities in space to
peaceful purposes for the benefit of all mankind, as the United States
has done. But the talk is hollow when the space scorecard shows the
Soviets at an all-time high in military launches, and the United States
at a low point, with the trend still further downward.” There was
urgent need for U.S. “to develop military space weapons capable of
neutralizing Soviet supremacy.” (St Louis G-D, 3/27/72)

March 27-April 3: Working Group of NAsA and Soviet engineers met at
Manned Spacecraft Center to discuss technical details of docking
mechanisms. Talks continued U.S.-U.S.S.R. study of compatible ren-
dezvous and docking systems for spacecraft. (Nasa Release 72-69;
MSC PAO)

March 28: Space leaders endorsed shuttle in supplement published by
Washington Daily News:

Dr. James C. Fletcher, NaAsaA Administrator, said shuttle would
“produce substantial flight economies, ease strictures on spacecraft
design, lower manufacturing cost, remedy malfunctions in orbit, and
afford a built-in versatility that will alter the nature of space planning
and operations in major ways.” Editorial writer had described shuttle’s
impact on space program as transition from dramatics of a countdown
to an airport routine, Dr. Fletcher said. “The dramatics will be fondly
remembered by many of us, but nostalgia will not obscure the hard
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fact that the routine and economic access to space, of which the shuttle
is the hinge pin, is the practical and commonsense means by which we
shall reap the great harvest of benefits that space holds for mankind.”

Supplement interview quoted Dr. Wernher von Braun, Nasa Deputy
Associate Administrator for Planning, as eagerly looking forward to
shuttle flight. “By the time the first passenger shuttle flies I’ll be 68. I
think flying into space in a shuttle will be just like being a passenger
in an airliner, only smoother.” Dr. von Braun foresaw use of shuttle
for travel to Mars “probably around 1990, or at least before the end
of the 20th Century.” Flight probably would begin with Mars space-
craft being hauled, piece by piece, in space shuttle cargo bays, to be
assembled in orbit. “I think the only way to fly to Mars is with nuclear
power, and because we would never want to ignite a nuclear rock on
earth, we'll have to begin the journey from orbit.” Dr. von Braun saw
shuttle preparing way for manned exploration by ferrying small, un-
manned spacecraft into orbit and launching them toward Mars in
late 1970s and 1980s.

Article by Rep. James W. Symington (D-Mo.), member of House
Committee on Secience and Astronautics, said shutile offered oppor-
tunity “not only to the United States to advance its own aerospace
science and technology, but also to countries which could not finance
a complete shuttle system. The advantages will be mutual and conducive
to needed international scientific cooperation.” Proper use of shuttle
“can help us in our efforts toward the resources management necessary
to make this planet fit to house future generations of man.”

James J. Harford, Executive Secretary of American Institute of
Aeronautics and Astronautics, said in article that guessing shuttle’s
significance was “like trying to predict what the DC-3 would lead to
in air transportation six years before its first flight. The space shuttle
could be that powerful and more.” If shuttle performed the way Nasa
intended it to—*“and NasA’s Apollo track record has to impress even
the cynical”—shuttle would “help to create entire new industries and
. . . hundreds of thousands of new jobs.” (W News, 3/28/72, 27, 29)

¢ New York Times published response by Univ. of Michigan astronomer
James A. Loudon to Jan. 16 letter in which former scientist-astronaut
Dr. Brian T. O’Leary questioned compatibility of space shuttle with
national goals. O’Leary letter had been “strange document from a
man who wrote a whole book to complain that scientists don’t have
access to space.” Shuttle’s most important aspect, “aside from its
economy,” was its ability to carry passengers. “For the first time,
scientists will be able to perform experiments in space without spending
years in irrelevant pilot training first.” Shuttle’s effect would be “to
make space very much more available, with results for a dozen
different branches of science that are now incalculable.” (NYT,
3/28/72) )

e US. and US.SR. began seventh round of Strategic Arms Limitation
Talks in Helsinki, Finland. (Hamilton, NYT, 3/29/72, 3)

March 29: Apollo 16 spacecraft, loaded with propellants, completed
countdown demonstration test at Kennedy Space Center. (Ksc Release
55-72)

* Convention on International Liability for Damage Caused by Space Ob-
jects was signed simultaneously in Washington, Moscow, and London.
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In statement following signing, Secretary of State William P. Rogers
said convention had been formulated to compensate, fairly and promptly,
if space object of one party caused injury or damage to citizen of
another party. “I believe that the convention which we have signed
today will accomplish that purpose. I concur in Admiral Alan Shepard’s
statement in the U.N. General Assembly last year that it is a ‘sound
treaty based on realistic perceptions of mutual interest and mutual
benefit.’ Like its predecessor, this treaty is the result of intensive work
in the United Nations Outer Space Committee and represents both a
practical and an imaginative step in developing just international rules
governing man’s activities in space. Many countries have had an
active part in its formulation during years of intensive negotiations.
The conclusion of the agreement has again demonstrated what note-
worthy results a cooperative approach to international negotiations
can achieve.” (Tass, FBIS-Sov, 3/29/72, Al; Rogers Text)

* Dept. of Justice charged 20 major U.S. aircraft companies and Manu-
facturers Aircraft Assn., Inc., with violating Sherman Antitrust Act
by agreeing to suppress competition in research and development of
aircraft and patentable components. Alleged agreement “hindering
and delaying” development of new inventions dated back to 1928,
Justice Dept. charged. Civil suit filed in U.S. District Court in Man-
hattan, N.Y., asked dissolution of manufacturers’ association and
injunction against aircraft companies entering into future agreements
to restrict research or reduce competition in R&D by patent policies.
Suit said U.S. manufactured nearly $8 billion worth of aircraft in
1967, more than half of which was military, and that four largest
companies accounted for 60% of work, and eight largest for 88%.
Manufacturers Aircraft Assn., Inc., and Boeing Co. later said charges
were “completely unfounded in fact and law.” (Shanahan, NYT,
3/30/72, 1)

¢ Nike-Javelin III sounding rocket, carrying Naval Research Laboratory
cesium cloud experiment, was launched by Nasa from Wallops Station
at 5:07 am EsT. Huge yellowish clouds formed were visible along East
Coast. Lauch was third in series of five to collect atmospheric data;
previous launches had been conducted March 25 and 27. (WS pao;
WS Release 72-4)

* President Nixon sent message to Congress urging Executive reorganiza-
tion: “The product would be four entirely new, goal-oriented depart-
ments concerned with our communities, our earth, our economy, and
our potential as individuals—plus a revitalized fifth department con-
cerned with keeping America in food and fiber.” New Departments
of Community Development, Natural Resources, Economic Affairs,
and Human Resources would replace Departments of Interior, Com-
merce, Labor, Health, Education, and Welfare, Housing and Urban
Development, and Transportation. Dept. of Agriculture would be
“streamlined.” Several independent Federal agencies “would be drawn
into the consolidation process as appropriate.” (PD, 4/3/72, 708-14)

¢ Award of $361 494 contract to EGNG Inc. Bedford (Mass.) Div. for pro-
duction and testing of prototype cold fog dissipation (cFD) system
was announced by Air Force Systems Command. cFD system, designed
by Air Force Air Weather Service for global use, would be deployed
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to U.S.-operated bases in United Kingdom, Germany, Alaska, and
Netherlands. CFp system used liquid-propane spray vaporized from
tanks at preselected sites upwind of runway complex to disperse fog
affecting aircraft at airports. (arsc Release 023.72)

¢ Dr. Donald Blessing Rice, Assistant Director of White House Office of
Management and Budget, was named President of RaAND Corp. (Belair,
NYT, 3/30/72, 17)

March 30: U.S.S.R. launched Meteor 11 meteorological satellite into orbit
with 890-km (553.0-mi) apogee, 867-km (538.7-mi) perigee, 102.5-
min period, and 81.2° inclination. (6sFc SSR, 3/31/72)

Apollo 16 Astronauts John W. Young, Thomas K. Mattingly II, and
Charles M. Duke, Jr., successfully completed countdown demonstration
test at Ksc on board unfueled spacecraft. Final countdown would begin
April )10 in preparation for April 16 launch to moon. (ksc Release
55-72

NasA’s TF-8A aircraft, piloted by Thomas C. McMurtry and equipped
with supercritical wing, completed 33rd and 34th flights from Flight
Research Center. Unaugmented stability and control data were obtained
from mach 0.8 to 0.99 at dynamic pressure of 19 152 newtons per
sq m (400 lbs per sq ft). Wing loads were measured from mach 0.5
to 0.99 at 9576 newtons per sq m (200 Ibs per sq ft). Targets placed
along 35% chord line and at wing tip were photographed to determine
wing deflections. (NasA proj off)

* Soviet scientists at Krym Astrophysical Observatory had discovered un-
identified astronomical objects, Tass announced. Using radiotelescope
with 200-mm (8-in) mirror, scientists had located radio emitters
emitting 31%5-cm signals that “do not belong to the category of pul-
sating stars (pulsars), which emit short impulses only in a meter-long
(three-feet-long) wavelength. For their properties the new astronomical
objects are closer to the class of quasi-stellar radioemitters—quasars
which are 1,500 million light-years from the earth.” (FBIs—Sov,
4/3/72, 14)

Arthur D. Little, Inc., had announced signing of agreement with Raytheon
Co., Grumman Corp., and Textron, Inc., to study feasibility of large-
scale satellite system to harness solar energy for earth use, Wall Street
Journal reported. (WSJ, 3/30/72)

* Aerosonic Corp. President Herbert J. Frank, testifying before Sub-
committee on Priorities and Economy of Joint Economic Committee of
Congress, said Navy had paid $1700 each for altimeters for 300 air-
craft without competitive bidding. Almost identical insiruments had
cost Air Force $565 each after competitive bidding. (Witkin, NYT,
3/30/72, 12)

March 31: U.S.S.R. launched Cosmos 482 into orbit with 9798.km
(6088.2-mi) apogee, 208-km (129.3-mi) perigee, 201.4-min period,
and 52.1° inclination. (¢src SSR, 3/31/72)

¢ U.S. Comptroller General Elmer B. Staats said in letter to NAsA Adminis-
trator, Dr. James C. Fletcher, that General Accounting Office had
determined July 13, 1971, nasA award of $500-million space shuttle
engine contract to North American Rockwell Corp. Rocketdyne Div. had
been fair. “We believe the procurement was conducted in a manner
which was consistent with applicable law and regulations and was fair

°
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to all proposers.” Award had been challenged by competing firm,
United Aircraft Corp. Pratt & Whitney Div. (Text)

* Progress in Nasa development of technology to alleviate aircraft noise
pollution and ensure quieter aircraft operation was described by
Walter A. Pennino, Public Affairs Officer in Office of Aeronautics and
Space Technology (o0asr), at Nasa Hgq. press briefing. Research had
shown aircraft noise could be reduced if pilot flew aircraft “so that
it climbs quickly” to be “as far from a ground observer as possible.”
When wing flaps were retracted as aircraft accelerated, aircraft re-
quired “less thrust to climb. When a safe altitude is reached, the pilot
can reduce the engine thrust from that required for takeoff to the lower
thrust required for climb.” Nasa and Federal Aviation Administration
were encouraging airlines to adopt two-segment approach to reduce
landing noise. Pilot would adjust controls to descent first at 6° glide
slope. About one mile from the runway he would change path to slope.
In final stages there would be no difference in the landing procedure.
Aircraft would approach with engine power somewhat reduced and
would be at higher altitude. Noise reduction would be three to five
effective perceived noise in decibels (epndb) one nautical mile from
the end of the runway and even greater reduction farther out from
the runway. Ames and Langley Research Centers were studying re-
quirements to make two-segment approach safe standard procedure.
In Lewis Research Center Quiet Engine Program, experimental engines
suitable for conventional takeoff and landing aircraft were being built.
Test had shown reduction of noise by using quiet engine with and
without acoustically treated nacelle. Goal chosen for short takeoff
and landing (STOL) aircraft was 95 epndb at 152 m (500 ft). “We
don’t have an engine that can do that job right now, but Nasa is
working on it.” :

Follow-on programs for new family of aircraft were described by
James O. Kramer, Chief of Noise and Pollution Reduction Branch
in 0AsT Aeronautical Propulsion Div. “Preliminary design study con-
tracts will be let in the next month or two to study a low-noise, low-
pollution engine . . . suitable for sToL. In addition, we have been
carrying on design study for an advanced technology transport . . .
appropriate for the 1980-timeframe as a replacement for 707 or for
the DC-8. We are . . . planning to initiate in FY 73 preliminary
design studies of a Quiet Engine . . . appropriate for such an advanced
technology airplane.” (Transcript)

* Analysis of “exceptional” satellite picture of Alaskan topography ob-
tained by image dissector camera system (iDCs) aboard Nimbus 4
(launched April 8, 1970) was described by U.S. Geological Survey
scientist Ernest H. Lathram in Science. Major structural features
had been identified despite relatively low degree of ground resolution
of image, which had been exposed at altitude of 1100 km (680 mi).
Regional lines not yet recognized in surface mapping had been per-
ceived. Synoptic view provided by image showed orthogonal fractures
not heretofore apparent in regional maps of Alaska that might reflect
“conjugate set of fractures within the crust which has exerted significant
control over the geolagical history of the state.” Scientists had con-
cluded increased resolution in other images from space platforms, like
resolution of 60 to 200 m (200 to 650 ft) planned for Earth Resources
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Technology Satellite program TV cameras, “will permit the discern-
ment of finer detail and a greater accuracy in identifying and locating
geologic features.” (Science, 3/31/72, 1423-7)

* nNasA launched Aerobee 150 sounding rocket from Churchill Research
Range, Canada, carrying Univ. of Michigan auroral aeronomy experi-
ment. Rocket and instrumentation performed satisfactorily. (SR list)

¢ Expansion of environmental and resource base beyond earth was urged
by North American Rockwell Corp. scientist Dr. Krafft A. Ehricke in
New York Times article. Great crisis of the time was fact “man’s nature
is attuned to am-infinite, indestructible world” but earth had ceased
to be indestructible, Global development, therefore, “must be based
on an open-world concept and include both the development of extra-
terrestrial resources and the wiser management of our terrestrial
resources.” Extraterrestrial imperative was “indivisibility of Earth
and space.” (NYT, 3/31/72)

¢ Sophisticated TV systems were being used by some of world’s largest
telescopes to record planetary atmospheres, faint galaxies, and quasi-
stellar objects, Science reported. Astronomers had been criticized for
being less receptive to new technologies than other physical scientists.
“At a time when automation of many stages of data-taking is standard
procedure . . . automation of large telescopes is just becoming fashion-
able.” (Metz, Science, 3/31/72, 1448-9)

During March: wasA released Funds for Research, Development, R&D
Plant and Scientific Technical Information, Fiscal Years 1971-1973:
Annual Report to the National Science Foundation. Report, for inclu-
sion in government-wide survey published by NsF for Congress, White
House, Government agencies, and scientific community, showed dis-
tribution of NasA funds based on FY 1973 budget estimates. It reflected
NASA’s total direct obligations incurred in FY 1971 and budget esti-
mates for FY 1972 and FY 1973. In FY 1973 Nasa would fund approxi-
mately 19% of Federal Government’s total research and development
effort and provide 23% of funds for research, alone. When Dept. of
Defense was excluded from computation, NASA was expected to conduct
36% of total civilian r&D effort. Total research in FY 1973 was
expected to show 4% increase over FY 1971.

For first time since FY 1962 research would represent over 50%
of NasA funding for Research and Development. Increase in research
resulted in decreased funding for development, with impending com-
pletion of Apollo and Skylab development; decrease was offset to a
degree by funds applied to begin space shuttle development. Analysis
of funding showed decline in engineering funds of about 7% of total,
with increases in physical and life sciences. Reduction in engineering
reflected anticipated completion of Apollo. High Energy Astronomy
Observatory (HEAO) program effected increase in astronomy, an
Viking program, increase in chemistry and biology. (Text)

e Scope of United Kingdom participation in space was described by A. V.
Cleaver in Spaceflight article. British annual space budget was $70
million, “little more than half of the French or German,” and “about
an eighth of the American” on gross national product (GNP) basis.
“While the effort on space is markedly increasing in France, Germany
and Japan, is decreasing in the USA only from an initially very high
level, and is beginning to be significant even in India and China, for
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the UK there is a decrease in real terms.” UK. had canceled Black
Arrow launch vehicle program and ceased participation in main pro-
grams of European Launcher Development Organization (ELDO).
Geostationary Test Satellite project to replace Black Arrow “has not
yet been firmly initiated—though . . . official intention to do so has
at least been indicated.” U.K. space policy had “moved in recent years
from a modest interest in all aspects of the subject to an almost com-
plete concentration on satellites or spacecraft, to the exclusion of launch
vehicles.” Policy was based on assumptions that satellite was most
technically interesting and commercially profitable aspect of space
activities; that UK. was “not too far behind to catch up in this field,
whereas we are on launchers”; and that there was no need to duplicate
U.S. rocket achievements because U.S. would sell Europe necessary
launch vehicles. (SF, 3/72, 99-102)

* First successful transmission of fingerprint records via satellite, using
Ats 1 (launched Dec. 6, 1966) was reported by Government Pho-
tography. Fingerprints and photos filed by Videofilm system equipment
in Sacramento, Calif., were transmiited as video signals to Videofile
system in Tallahassee, Fla.; converted to video recordings; and re-
trieved by “instant replay” as TV pictures and printed copies in
experiment to demonstrate possible state-to-Federal Government finger-
print transmission under permanent satellite system. Experiment had
been conducted in December 1971 by Project Search (System for
Electronic Analysis and Retrieval of Criminal Histories), funded by
Law Enforcement Assistance Administration and administered by
California Crime Technological Research Foundation. (Govt Photo,
3/12, 24-5)

* Development of small-scale water-reclamation units for home use from
Nasa-developed technology was forecast by Langley Research Center
scientist Richard H. Weinstein in Astronautics & Aeronautics. NASA
had begun in late 1950s to develop regenerative systems for purifying
and recycling water for long-term space missions. “Research programs
have been concentrated on . . . physio-chemical systems. . . . Using
largely existing water-processing concepts, the development has gone
toward making the concepts efficient on a small scale and adapting
them, where necessary, to zero gravity.” NAsA systems were “far cry
from the integrated, simplified systems needed for domestic water
reclamation of the future” but provided “base from which to work.”

(A&4, 3/72, 45-51)
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April 1: Soviet news agency Tass reported Washington, D.C., interview
with Dr. Philip Handler, President of U.S. National Academy of
Sciences. Dr. Handler had praised scientific cooperation between
U.S: and U.S.S.R: “Collaboration with their Soviet colleagues in so
many fields—high energy physics, space research, and medical sciences,
among others—promises markedly to benefit the work of U.S. scien-
tists. . . . We are pleased that new opportunities are being arranged for
joint enterprises . . . in space exploration, cardiovascular and cancer
research, environmental monitoring, while we continue to explore the
unique opportunities for mutual benefit in the broader enterprises
in the international scientific unions.” (FBIS-Sov, 4/1/72, L1)

¢ NasA launched Aerobee 170 sounding rocket from White Sands Missile
Range, N. Mex., carrying American Science and Engineering, Inc.,
x-ray astronomy experiment. Rocket and instrumentation performed
satisfactorily. (SR lhst)

April 2: Interview of Boris N. Petrov, Chairman of Soviet Academy of
Sciences’ Council for International Cooperation in Investigation and
Utilization of Outer Space, on U.S.-U.S.S.R. joint space mission was
published in New York Times. Interview, described as “first full
public discussion of the negotiations from the Soviet point of view,”
had been obtained in Moscow by Times science writer John N. Wilford.
Petrov had emphasized that “tangible progress” had been achieved
and he was “optimistic” about prospects of joint space flight, tech-
nically feasible in “the middle of the nineteen-seventies.” Government
approval would “depend much” on April meetings in Moscow between
NasA and Soviet Academy officials and May meeting in Moscow of
Working Groups on rendezvous and docking. Petrov said compatible
docking system would allow “docking of spaceships of our countries
with the humane aim of rendering help to crews of spaceships and
space stations in distress. These systems would also allow joint
experiments during the flights in space.” Peirov said negotiations
had occurred in “atmosphere of mutual understanding and business-
like discussion” that “gives us the hope that all the difficulties connected
with . . . such a sophisticated scientific and technological undertaking
could be overcome.” (NYT, 4/2/72)

April 3: Cosmos 483 was launched by U.S.SR. from Plesetsk into orbit
with 290-km (180.2-mi) apogee, 203-km (126.1-mi) perigee, 89.5-min
period, and 72.8° inclination. Satellite reentered April 15. (esrc
SSR, 4/20/72; Sov Aero, 5/1/72, 9)

* NAsA launched two Nike-Javelin Il sounding rockets carrying Naval
Research Laboratory cesium cloud experiments from Wallops Station
at 5:04 am and 5:06 am EsT. Huge pinkish-white clouds were formed
and were visible along East Coast. Launches were last in series of five
that began March 25 to study atmosphere in 97-km (60-mi) region.
(WS Release 72-4; WS rao)
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April 3-20: Ames Research Center’s Convair 990 flying laboratory par-
ticipated in Arctic Ice Dynamic Joint Experiment (AIDJEX), inter-
national cooperative research program to obtain quantitative data on
interactions of pack ice and ocean currents. AIDJEX team of scientists
from U.S., Canada, and Japan made studies from test site in Beaufort
Sea north of Point Barrow, Alaska. Convair 990 carried microwave
radiometers, infrared imager, infrared radiometers, and laser geodolite
above site in precise pattern to obtain remotely sensed data for corre-
lation with measurements on ground. Data would help solve problems
related to Arctic ice cover, its influence on global ocean circulation,
and ship passage through ice-covered seas. (ArRc Astrogram, 3/30/72,
1; Arc Release 72-22)

April 4: US.S.R. launched Molniya I-20 comsat and France’s Sret 1
(Satellite de Récherches et d’Environment Technique; Satellite for
Environmental and Technical Research) from Baykonur on one RD-
107B booster.

Molniya I-20 entered orbit with 39911-km (24 799.6-mi) apogee,
442-km (274.7-mi) perigee, 717.7-min period, and 65.5° inclination.
Satellite would ensure “operation of a remote telephone-telegraph
radio-communication system, as well as . . . the transmission of Soviet
central television programs to stations of the Orbita network.”

Sret 1 entered orbit with 39 250-km (24 388.8-mi) apogee, 458-km
(284.6-mi) perigee, 704.6-min period, and 65.6° inclination. The
small, 15-kg (33-1b), autonomous satellite would study characteristics
of solar batteries for space operations and degeneration of solar cells
from cosmic ray exposure in Van Allen Belts. It was first of three
SRET satellites planned for launch in French-Soviet cooperative program.
SRET 2 would be launched in late 1974 or early 1975 and SRET 3 one
year later. (¢sFc SSR, 4/30/72; Sov Aero, 4/10/72, 108; FBis—-Sov,
4/5/72, 1L.1)

* Dr. James C. Fletcher, Nasa Administrator, told press in Washington, D.C.,
he believed U.S. and U.S.S.R. would sign agreement during 1972 for
joint mission in which Apollo spacecraft would dock with Soviet
Salyut orbiting laboratory in 1975. At dinner party for seven newsmen
Dr. Fletcher said: “We certainly don’t believe that the first mission of
American and Soviet astronauts together will be the last.” Mission
would “take a lot of planning and some hardware changes. . . . I also
think the crews will need time to train together for the first flight.”
Crews would be bilingual and familiar with each other’s spacecraft.
Astronauts Thomas P. Stafford, John L. Swigert, Jr., and Donald K.
Slayton were already studying Russian. First joint docking mission
would cost U.S. as much as $300 million, most of it to keep manned
flight facilities intact after conclusion of 1973 Skylab mission. Dr.
Fletcher foresaw series of joint U.S. and U.S.S.R. missions, each
longer and more ambitious. U.S.S.R. was emphasizing space station
while U.S. emphasized shuttle. “I think it only logical that the two
hook up together, especially since the shuttle will have rescue capa-
bility.” U.S.S.R. was expected to continue Lunokhod lunar rover and
lunar sample return programs and “probably marry the two some time
in the next two years. I also think they will attempt a manned lunar
landing, but not until late in the *70s, perhaps 1977.” (O’Toole,
W Post, 4/6/72, A2)
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* Chances of joint U.S. and U.S.S.R. space mission, “probably in 1975,”
were “75-t0-25,” Dr. Christopher C. Kraft, Jr., Manned Spacecraft
Center Director, said in press interview. NasA had spent about $700 000
on technical study for flight. Additional hardware would cost between
$100 million and $200 million. (W Post, 4/5/72, Al6)

* NAsa announced award of 90-day, $9 800000 letter contract to North
American Rockwell Corp. Rocketdyne Div. to begin work on develop-
ment and production of engine for space shuttle orbiter stage. Rocket-
dyne would begin work immediately, while negotiating $450 000 000,
cost-plus-award-fee contract with Nasa for engine. {NAsA Release 72-73)

* Marshall Space Flight Center announced establishment of Sortie Can
Task Team to plan project definition phase for sortie can—low-cost,
space shuttle payload carrier for manned research and applications
studies in earth orbit. Team would be managed by Fred E. Vreuls, with
Hans R. Palaora as chief engineer. (MsFc Release 72-41)

Marshall Space Flight Center announced request for proposals for nine-
month space tug operations and payload support study. Contractor
selected would define flight operations to be conducted by tug after
deployment from space shuttle and define interface between tug and
automated ‘payload or satellite that tug was delivering or returning.
Proposals were due by April 10. (Msrc Release 72-39)

¢ National Academy of Sciences published Human Factors in Long-Duration
Spaceflighs. Report of study made for Nasa by Space Science Board
of NAS and National Research Council analyzed behavioral, psycho-
logical, and ‘medical factors of manned space flights lasting up to two
years. Object was to assess “whether man’s participation is possible
and feasible and to identify major obstacles and unknowns that must
be resolved.” Common problems were life support in space environment,
confinement of crew in spacecraft and isolation from outside world
except for communication with ground, maintenance of health without
access to elaborate medical facilities, provision of crew training facili-
ties, and crew selection with regard to ability to tolerate long-term
isolation psychologically. Unknown factors included possible hazardous
effects of prolonged weightlessness and of high-energy cosmic ray
particles (high Zs) in deep space. Major recommendations were:
research to determine course of physical deconditioning over two
years of weightless and restricted activity; study of effects of radiation
from high-Z particles; research program on effects of confinement to
emphasize cognitive functioning; measurement and test of crew’s
physiological, psychological, and performance status in flight; incor-
poration of life-support and safety requirements, including medical
and dental facilities, into spacecraft engineering and emphasis on
habitability of spacecraft; adoption of systems analysis approach to
mission to provide common frame of reference for interdisciplinary
planning and implementation; and priority study of crew composition
and criteria. (Text)

* Marshall Space Flight Center began crafts apprentice program in which
20 persons would work at MsFc and study at Calhoun Technical College
in Decatur, Ala., during alternate periods. MsF¢c would pay for books
and tuition during college period and would pay wages for work done
at Center. Participants in program would be predominantly veterans,
with many from minority groups. They would be trained to become
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machinists, sheet metal workers, or electrical technicians. (Marshall
Star, 3/29/72, 1; MSFC PAO)

*» President Nixon accepted resignation of John H. Chafee as Secretary of
the Navy, effective at undetermined date. President also submitted to
Congress nomination of r/a Ailen L. Powell to succeed R/A Don A.
Jones as Director of National Ocean Survey in National Oceanic and
Atmospheric Administration in Dept. of Commerce. R/A Jones was
retiring effective April 30. Senate confirmed nomination of Powell
May 3. (PD, 4/10/72, 722, 725, 737; CR, 5/3/72, D484)

April 4-6: Moscow meeting of NAsA and Soviet Academy of Sciences
delegations confirmed desirability of joint U.S.-U.S.S.R. rendezvous
and docking test mission and established understanding on manage-
ment and operation of mission to be conducted in 1975, subject to
government approval. Dr. George M. Low, NasA Deputy Administrator,
led U.S. delegation. Soviet delegation was headed by Vladimir A.
Kotelnikov, Acting President of Soviet Academy. Parties agreed to
use of U.S. Apollo spacecraft and Soviet Soyuz spacecraft with systems
developed by both sides, to specific documents for development of
joint documentation, and to principles for preparatory and operational
phases of mission. (Summary of results; Nasa Release 5/24/72)

April 5: Senate Committee on Aeronautical and Space Sciences con-
tinued hearings on Nasa FY 1972 authorization. Roy P. Jackson,
NAsA Associate Administrator for Advanced Research and Technology,
testified that LeRc quiet engine program was proceeding on schedule:
“Tests of full-scale fans for the engine have revealed much new infor-
mation on the interrelationships among noise, aerodynamic perform-
ance, and structural integrity. The complete experimental engine will
be operated in about 6 months. Results . . . indicate that we may expect
to better the original noise abatement goals. Program results are
given to industry on a continuing basis. . . . We can expect some of
our improvements to be adopted by industry in new engine designs
before completion of our program.”

NAsa-AEC Space Nuclear Systems Office Manager Milton Klein testi-
fied: “Reactor power sources will be required to provide power in
amounts greater than a few kilowatts for many of the missions of the
future. For unmanned military satellites, radiation hardening—man-
datory for certain military missions—and low recurring costs for
multiple missions are important advantages of small reactor systems.
For unmanned NAsA earth orbit missions, reactors become cost effective
above a few kilowatts, a power range needed for such applications
missions as communications satellites. In manned missions . . . over-
riding advantage of reactor systems is their ability to accommodate
unforeseen large increases in power demand.” Advanced reactor sys-
tems were needed for electric propulsion systems capable of high
energy missions to far planets.

Associate Administrator for Tracking and Data Acquisition Gerald
M. Truszynski reported that satellite network included 10 electronic
ground stations operated by NasA, supplemented by optical tracking
network operated by Smithsonian Astrophysical Observatory. Elec-
tronic stations provided worldwide system that tracked each satellite,
determined status of onboard systems, commanded satellite functions,
and acquired data. Optical stations, which included laser capabilities
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at selected sites, provided specialized services in precision orbital
tracking. (Transcript)

* Ats 1 applications technology satellite (launched by NasA Dec. 6, 1966)
had again helped save lives of two Alaskans, Nasa reported. Satellite
had been used in 1971 to summon medical aid for two stricken resi-
dents of remote sections of state. Recently, satellite had been used to
alert Public Health physicians to plights of 11-yr-old girl with appen-
dicitis and man severely injured in snowmobile accident. (NAsa
Release 72-74)

¢ Finding by California Institute of Technology astronomers of waves
1000 km (600 mi) from crest to crest undulating outward from center
of sunspots at speeds to 40 000 km per hr (25 000 mph) was reported
at meeting of American Astronomical Society in College Park, Md.
Astronomers believed waves—named Stein waves after Alan Stein,
Cal Tech student who discovered them by accident in motion pictures
taken through telescope—were sound waves caused by thunder on sun.
(AP, B Sun, 4/6/72, A3)

April 6: U.S.S.R. launched Cosmos 484 from Plesetsk into orbit with
236-km (146.6-mi) apogee, 177-km (110-mi) perigee, 88.6-min period,
and 81.5° inclination. Satellite reentered April 18. (¢Fsc SSR, 4/20/72;
Sov Aero, 5/1/72, 9)

Establishment of Urban Systems Project Office was announced by Manned
Spacecraft Center. Office would apply space technology and techniques
to urban problems and systems in effort by Nasa, Dept. of Housing
and Urban Development, and Atomic Energy Commission to develop
new methods of servicing urban areas. Modular-sized integrated utility
system (MIUS) would investigate and demonstrate feasibility of serv-
icing limited-size communities with complete line of utilities generated
by single processing plant. (Msc Release 72-75)

¢ U.S. planned to commemorate 200th anniversary of Nation’s birth by
attempting to land unmanned spacecraft on planet Mars July 4, 1976,
according to NAsA spokesman quoted in Washington Post. Attempt
would be made by Viking spacecraft scheduled to enter Mars orbit
about July 1, 1976. (W Posz, 4/6/72, A2)

NasA and National Science Teachers Assn. announced selection of 25
finalists in Skylab Student Project to propose flight experiments and
demonstrations for performance aboard Skylab in 1973. Finalists’
proposals had been selected from 3409 entries from students throughout
U.S. and overseas. Selection of limited number of these propoesals for
actual inclusion on Skylab would be completed by June 1. (nNasa
Release 72-71)

Sen. William Proxmire (D-Wis.) conveyed to Senate report by General
Accounting Office on C-5A aircraft program that showed Air Force was
continuing to accept delivery of defective C~-5A aircraft. From February
through September 1971 Air Force had accepted 15 C-5As with aver-
age of 251 deficiencies per aircraft. Most serious defects were in
wings, landing gear, and radar. (CR, 4/6/72, 85510-7)

April 6-7: Outstanding Handicapped Federal Employee of the Year
Award—given annually by Civil Service Commission—was presented
in Washington, D.C., to Shirley Price, armless 1.2-m-tall (4-fttall)
administrative aid at Manned Spacecraft Center. Miss Price had gradu-
ated from Texas Southern Univ. with honors and had attended graduate

131



April 6-7 ASTRONAUTICS AND AERONAUTICS, 1972

school at Univ. of Wisconsin. At msc she controlled 10 000-event data
library, used and interpreted UNivac 1108 computer runs, filed, an-
swered telephones, and typed 45 to 50 words per minute. Her hobbies
included drawing, embroidering, crocheting, and knitting, all of
which she did with her toes. Mayor Walter E. Washington presented
keys to city of Washington, D.C., to Miss Price on April 7. (W Star,
4/8/72; NASA. Activities, 5/15/72, 95-6)

April 7: U.S.S.R. launched Intercosmos 6 from Baykonur Cosmodrome
into orbit with 334-km (207.5-mi) apogee, 197-km (122.4-mi) perigee,
90-min period, 51.8° inclination. Purpose of mission was to stu(fy “par-
ticles of primary radiation with an energy range of 102 to 10*® electron
volts; the chemical composition and energy spectrum of space beams
in the high energy sphere; [and] meteoric particles in inner space.”
Instruments—including 1070-kg (2359-1b) photo-emulsionary block
and ionization calorimeter—had been designed by U.S.S.R., Hungary,
Mongolia, Poland, Romania, and Czechoslovakia. Satellite reentered
April 11. (esrc SSR, 4/30/72; SBD, 4/25/72, 301; Tass, ¥BIS-Sov,
477/72, L1)

* Nasa’s Mariner 9 completed 146th day in Mars orbit. Since launch May
30, 1971, Mariner 9 had responded to 37 764 commands and had taken
6876 pictures. Spacecraft was undergoing solar occultation (passing
into shadow of Mars) and would resume acquisition of data in early
June when occultation ceased. Spacecraft resources were being budg-
eted to keep Mariner 9 active through superior conjunction of Mars
and sun in September when spacecraft signals would be deflected by
solar gravity. Analysis of deflection could provide accurate check on
theory of relativity. (Nasa proj off)

® Manned Spacecraft Center announced redesignation of Medical Research
and Operations Directorate as Life Sciences Directorate. Reorganized
directorate would consolidate all biomedical research into Biomedical
Research Div.; all medical, operational, and environmental health
activities into Health Services Div.; and all equipment development,
testing, and integration into Bioengineering Systems Div. Acting
Director Richard S. Johnston of MR&OD would be Director of Life
Sciences, Dr. Lawrence F. Detlein Deputy Director, and Dr. Willard R.
Hawkins Deputy Director of Medical Operations. (Msc Release 72-76)

* Manned Spacecraft Center announced it was negotiating parallel contracts
for space-walk studies with LTV Aerospace Corp. and Hamilton Standard
Div. of United Aircraft Corp. Contracts were to investigate emergency,
contingency, and normal extravehicular and intravehicular activities
by astronauts and protective equipmeni required. Firm-fixed-fee con-
“tracts would amount to $126 000 for LTv and $98 511 for Hamilton
Standard. (Msc Release 73-78)

¢ NAsA launched Nike-Apache sounding rocket from Thumba, India,
carrying Indian langmuir probe experiment. Rocket and instrumenta-
tion performed satisfactorily. (SR list)

April 8:  Atomic Energy Commission named its Los Alamos, N. Mex,
Meson Physics Facility for Sen. Clinton P. Anderson (D-N. Mex.),
member of Joint Committee on Atomic Energy, and celebrated “Clinton
P. Anderson Day” with ceremonies in Los Alamos. History of space
and nuclear rocket programs was recounted by AEc Commissioner
James T. Ramey in welcoming speech: “Senator Anderson with some
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help from the Chairman of the AEC almost had the Joint Committee
and AEC responsible for the emerging space program after Sputnik.”
Joint Committee “held one of the first series of hearings on the devel-
opment of rocket technology for outer space. These hearings repre-
sented one of the times . . . that Senator Anderson . . . and Admiral
[Lewis L.] Strauss of the AEC were in entire public agreement on a
project. Senator Anderson was thinking of putting space under the
Joint Committee and Admiral Strauss was interested in the space
development program being under aEc. Their mutual interest was
short-lived, however, since the then Senate Majority Leader Lyndon
[B.] Johnson apparently had different ideas on this subjeet!” (AEcC
Release P-95; Text)

April 9:  Americans were wondering why U.S. spent “$40 billion” to land
on moon rather than on programs for social action, Jeffrey St. John
commented in Los Angeles Times article. “The fact remains, however,
that long before the landing of Apollo 11 public funds for social
problems on earth had risen far beyond the annual space budgets. In
1972, the federal government has earmarked $100 billion for social
action programs, as opposed to $3.2 billion for space. The ratio of
expenditures for space and social action programs during the 15 years
of the space effort has been roughly 11 to 1 in favor of social action.”
Lunar landing had been “iriumph of 400,000 scientists, engineers, and
technologists and the sophisticated expertise of 20,000 private com-
panies, large and small.” Apollo had been “clear-cut example of a
suceessful government venture” but on earth Government had “made
a mess of the social landscape.” Compounding irrationality was refusal
of liberals to understand why “space program succeeded, largely as a
private endeavor coordinated by government, and why social problems
grow worse under government’s guidance.”

To accomplish lunar mission, space program participants had needed
two crucial elements: “intellectual freedom™ to analyze a problem
correctly and “strict observance of natural laws.” In social problem-
solving, intellectual freedom was abandoned for political expediency
that played one pressure group against another and “there is a con-
tinual violation ef certain immutable natural laws. Namely, the refusal
of the social planners to believe the slums and poverty can be the
products of an absence of individual initiative and enterprise.” (L4
Times, 4/9/72)

® The Kremlin & The Cosmos by Nicholas Daniloff was reviewed in New
Haven Register. Book by UPI correspondent who worked in Moscow
from 1961 through 1966 detailed Soviet space achievements and
forecast U.S~U.S.S.R. cooperation in space through which “new side
to the many facets of Soviet-American understanding will develop.”
Author had drawn information from public and private sources
including “defectors to the West.” Chapter was devoted to “intriguing
subject of the Soviet press’ handling of Russian ventures into space.”
(Desruisseaux, N Hav Reg, 4/9/72)

* Congressional restraints on sale of military aircraft and equipment to
developing nations were “not working,” and had cost U.S. aerospace
industry “more than $800 million and 70,000 to 90,000 jobs in the last
two years,” Copley News Service reported. Denied credit purchases
of jets and other modern aeronautical equipment, nations once de-
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pendent on U.S. had turned to United Kingdom, France, Italy, Scandi-
pavian countries, and Japan. U.S.S.R.- was “trying to push its way into

the market, particularly in Latin America.” (San Diego Union,
4/9/72, 20)

April 10: Six-day countdown for Apollo 16 began at 8:30 am EST at

Kennedy Space Center. Spacecraft was scheduled for launch at 12:45
pm EST April 16. (AP, NYT, 4/11/72, 15)

Legal Subcommittee of United Nations Committee on the Peaceful Uses

of Outer Space began four-week session in Geneva to study Soviet
draft treaty for cooperation in exploration and use of moon. Draft
treaty had been submitted to UN. in June 1971. At opening session
U.S. representative Herbert K. Reis proposed that nations planning
manned or unmanned lunar missions be required to notify U.N. in
advance and that Soviet draft treaty be amended to permit use of

military personnel or facilities on moon for peaceful purposes. (NYT,
4/11/72, 10)

Convention on the Prohibition of the Development, Production and

Stockpiling of Bacteriological (Biological) and Toxin Weapons and on
Their Destruction was signed simultaneously in Washington, London,
and Moscow. In Washington, D.C., ceremony President Nixon said
Convention meant “that all the scientists of the world, certainly a
universal community, whatever their language, whatever their race,
whatever their background, instead of working to develop biological
weapons which one nation might use against another nation, now may
devote their entire energy toward working against the enemy of all
mankind—disease.” (PD, 4/17/72, 744-5)

Tenth anniversary of Navy Astronautics Group at Point Mugu, Calif.

Group operated Navy Navigation Satellite System, by which Navy
ships at sea pinpointed their positions. Group had five navigation
satellites in orbit. (PMr Missile, 4/21/72, 1)

National Science Foundation released National Patterns of R&D Re-

sources: Funds eand Manpower in the United States 1953-1972 (NSF
72-300). Research and development expenditures were expected to
reach $28.0 billion in 1972, up from $26.8 billion in 1971, increase
of 4.3%; 1970 to 1971 increase had been 2.1%. rR&D was expected
to account for 2.5% of estimated 1972 U.S. gross national product
(enP), down from 2.6% in 1971. In 1964, r&D and ¢NP ratio reached
3.0%. Approximately 54% of national r&D effort was supported by
Federal funds, primarily from Dept. of Defense and ~asa. Industrial
sector was second largest source. Companies were expected to provide
two fifths of total U.S. r&p funds in 1972, up steadily from 31% in
1964.

Estimated 519 000 scientists and engineers in U.S.—more than one
third—were employed in r&p during 1971, 5% fewer than in 1970.
Nearly 70% of these professionals worked for industrial firms. Basic
research expenditures for 1972 were projected at $4.1 billion, with
applied research at $6.4 billion. In 1971, $4.0 billion and $6.1 billion
had been spent on these activities. Universities and colleges were
expected to perform more than 55% of national basic research effort
during 1972, up slightly from 1971. (Text)

* “Space in the Age of Aquarius,” hour-long special on space program, was

shown on nationwide Columbia Broadcasting System TV. Program,

134



ASTRONAUTICS AND AERONAUTICS, 1972 April 10

produced and emceed by actor Hugh O’Brian, included interviews
with NAsA scientists on benefits of space exploration. Comedian Jona-
than Winters played part of numerous skeptics opposed to space pro-
gram and new technology.

In Baltimore Sun Judy Bachrach later commented that “gist of
program could be found in Mr. O’Brian’s very last rhetorical question,
‘Do we go or do we stop?’ We go on, we go on.”” By end of program
“you could have just about died of shame for ever having dared to
think anything perverse about our space program. NasA couldn’t have
got better propaganda if it had produced the show itself.” (vei, C Trib,
4/10/72; B Sun, 4/14/72)

April 10-11: NasAa Aerospace Safety Advisory Panel reviewed all aspects
of Skylab program during meeting at Marshall Space Flight Center.
Skylab program managers and key personnel briefed panel. Panel
would later advise NASA Administrator on any hazards in program’s
operation or facilities. (MsFC Release 72-40; MSFc PAO)

April 11: US.S.R. launched Cosmos 485 from Plesetsk into orbit with
462-km (287.1-mi) apogee, 267-km (165.9-mi) perigee, 91.8-min
period, and 70.9° inclination. Satellite reentered Aug. 30. (GSFc
SSR, 4/30/72; 8/31/72; Sov Aero, 5/17/72, 120)

* Apollo 16 astronauts John W. Young, Thomas K. Mattingly II, and
Charles M. Duke, Jr., passed final physical examination at Kennedy
Space Center. Dr. Charles A. Berry, Nasa Director of Life Sciences,
said results showed astronauts “in good shape and ready to fly.”
(AP, W Siar, 4/11/72, A3)

* House Committee on Science and Astronautics favorably reported, with-
out amendment, H.R. 14070, $3.429-billion FY 1973 Nasa authorization
bill {see March 23]. (H Rpt 92-976)

* Dr. James C. Fleicher, Nasa Administrator, discussed relevancy of space
program to communications field and scored antitechnologists as “mis-
guided,” in speech before National Assn. of Broadcasters engineers’
luncheon in Chicago: “Our success in gathering information from space
is forcing a revamping of surface communications as they relate to
data transmission, and a substantial upgrading of the capacity of the
system’s components. The echoes of our revolutions will be heard in
many sectors. . . . They will be as beneficial as they will be far-
reaching.”

Disputing anti-technologists, Dr. Fletcher said that “they argue that,
if the space program is done away with, the problems that are rooted
in technological advance will disappear as well . . . and . . . funds
now allocated to space can be applied to poverty, aid to the inner city
and to other national needs.” This was nonsense. “In so arguing, the
base for planned error has been laid. A fundamentally irrational posi-
tion has been taken. Critics of this stripe are unable or unwilling
to recognize that technology is a tool—and nothing more.” As space
program progressed, Dr. Fletcher said, “lI am confident that . . . we
will be able to confront the anti-technologist with a sequence of results
from our space work . . . that have a direct impact on the solving of
some of the social problems that concern him-—and the rest of us.

“While this erosion of the position of the anti-technologist is in
Pprocess, it is important that we take every precaution that his campaign
does not impede the formation of the wise policies of federal support.
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Our immediate future depends on it, our long range future will be
determined by it.” (NASA Activities, 5/15/71, 92-4)

U.S. National Academy of Sciences and Soviet Academy of Sciences
signed agreement providing for exchange of 216 man-months of visits
by scientists between U.S. and U.S.S.R., or 180 man-months in each
direction, over two-year period retroactive to Jan. 1, 1972. Agreement
renewed and expanded interacademy exchange program that began
in 1959, (NAS-NRC-NAE News Rpt, 4/72, 1; nNas Off of Foreign Sec)

Airborne laser system developed by Nasa’s Wallops Station and Langley
Research Center was being used to measure presence of drifting
plankton in offshore areas of Chesapeake Bay, Md., and Chincoteague
Bay, Va. System, mounted on helicopter, used orange light flash from
laser to induce fluorescence in plankton. Fluorescence then was meas-
ured and recorded through telescope on helicopter. Test results had
confirmed feasibility of using laser system on low-flying aircraft or
surface vessel for observation of chlorophyll-bearing marine micro-
organisms. (Wallops Release 72-6)

Tracked air cushion research vehicle (TACRV) constructed for Dept. of
Transportation by Grumman Aerospace Corp. was officially displayed
for first time at Grumman facility in Bethpage, N.Y. Vehicle 15.5 m
(51 ft} long could achieve speeds to 480 km per hr (300 mph). (poT
Release 34-73)

* Nasa and Federal Aviation Administration announced they would jointly
sponsor major aeronautics exhibit at world’s first international trans-
portation exhibition, TRANSPO 72, to be held at Dulles International
Airport in Chantilly, Va., May 27 to June 4. Exhibit would illustrate
how two agencies were working with aviation community to over-
come problems of congestion, noise, pollution, and inadequate airport
facilities. (FAA Release 72-57)

Leesburg, Fla., high school students Dale Delpit and Mike Holloway
emerged after 6 days and 16 hrs in capsule built by their science
class to simulate spacecraft. They had walked and slept on waterbed
to simulate weightlessness and had eaten pre-prepared foods. Both
boys, aged 14, emerged with wobbly knees and with charcoal on faces
to look like astronauts’ beards. (W Star, 6/12/72, 20)

April 12: Dr. James C. Fletcher, NasA Administrator, and other Nasa
officials testified before Senate Committee on Appropriations’ Subcom-
mittee on HUD-Space-Science-Veterans Appropriations during hearings
on Nasa FY 1973 appropriation. Dr. Fletcher and Dr. George M. Low,
Deputy Administrator, demonstrated model of space shuttle and ex-
plained configuration and costs. Dr. Fletcher said that in halving cost
of original plans main sacrifice was that “we are not reusing all the
parts. We use this expendable gas tank to supply the orbiter. . . .
That, however, had an enormous effect on the size. We were able
to bring the size of the orbiter down so that we were able to use solid
fuel rockets.” Dr. Low added, “We sacrificed nothing in terms of
what kinds of satellites, what kinds of payloads we can put into orbit.”

Estimates of larger costs by shuttle opponents had been derived by
adding in cost of “all the satellites it will carry, the weather satellites,
the communications satellites, and all of those things that would be
carried anyway, whether there is a Shuttle or not,” Dr. Low said.
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“And this could be likened to charging to the cost of a freight train
the cost also of all of the freight that it is going to carry.”

In reply to question on cooperation with U.S:S.R., Dr. Low cited
decision to build docking and rendezvous systems compatible between
U.S. and U.S.S.R. manned spacecraft. Shuttle “will have a system
on it so it can attach to another satellite and we will make that system
so it is the same as the Russians will use on their satellites, so that
if we need to rescue each other . . . or if we want to conduct joint
experiments in space, we can do that.”

Queried on comparison of U.S. and U.S.8.R. space programs, Dr.
Fletcher said, “It is quite apparent that over the last 3 or 4 years, the
Soviet space effort has grown in dollar volume and in number of
launches per year, during the period that ours has declined. So that

. . they are spending quite a bit more in space than we are. It is
estimated that perhaps 2 percent of their gross national product is spent
for space, whereas a half of a percent of our GNP is spent on space. . . .
Our number of launches per year has steadily declined from a peak of
something [like] almost 80 in 1966, down to . . . the order of 30 or
35 in 1970 and 1971; whereas, the number of their launches has
steadily climbed . . . and is now higher than even our peak. In 1971,
they launched over 80 spacecraft, whereas our launches were down
to less than half that.” (Transcript)

» Physicist Dr. Ralph E. Lapp testified on space shuttle economics before
Senate Committee on Aeronautical and Space Sciences during FY 1973
NAsA authorization hearings. Following testimony by Dr. Oskar Morgen-
stern, Chairman of Board of Mathematica, Inc., and Dr. Klaus P.
Heiss of Mathematica, on corporation’s study of space shuttle economics
[see Jan. 31], Dr. Lapp criticized calculations and said entire issue
of launch vehicle choices for future should be restudied. He said
shuttle payloads would average “10 times more expensive than their
weight in solid gold.” Cost would be $5100 per 0.5 kg (1 1b) for
launches 1979-1990. Cost projection prepared for Nasa had indicated
$7-billion saving for shuttle launches in program that would cost $42
billion using current methods, Dr. Lapp said. He added that no such
$42-billion program had been authorized for the 1980s. U.S. tax-
payers could save $19 billion by not building space shuttle and by
using existing rockets for space program. (Transcript)

¢ NAsA Space Shuttle Technology Conference was held in San Antonio,
Tex., in conjunction with 13th Structures, Structural Dynamics and
Materials Conference of American Institute of Aeronautics and Astro-
nautics, American Society of Mechanical Engineers, and Society of
Automotive Engineers. Topics discussed included aeroelasticity and
loads, structure and liquid interactions; vehicle dynamics test and
analysis, thermal protection systems, and structural design. Apollo 8
Astronaut James A. Lovell, Jr., was member of panel for high school
students that discussed benefits to be derived in space shuitle use.
(a1aA Release)

* US.-U.SS.R. talks on space cooperation were progressing successfully
and internationally manned space laboratories might be launched in
“nearest future years,” Soviet space expert Leonid I. Sedov said in
article published in Soviet defense ministry newspaper Krasnaya
Zvezda (Red Star). (AP, W Post, 4/13/72, A1l)
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U.S.S.R. celebrated Cosmonauts Day with annual memorial meeting on

11th anniversary of Vostok I, first manned space flight, piloted by
Cosmonaut Yuri A. Gagarin. Soviet Academy of Sciences president
Mstislav V. Keldysh summarized Soviet space achievements and de-
scribed Soviet space programs. (Tass, FBIs-Sov, 4/18/72, L1)

India’s Minister of State for Home Affairs K. C. Pant, told Indian

Parliament, Lok Sabha, that India had developed large number of
high-precision and sophisticated components and assemblies needed
for control and guidance system of satellite launch vehicle and had
flight-tested some components. Sriharikota launch site had become
operational, but use of facilities at Thumba Equatorial Rocket Launch-
ing Station (TERLS) would continue. (FBis-India, 4/14/72, P2;
State Dept pI0)

Kennedy Space Center announced award of grants to Florida Technical

Univ (FTU) in Orlando and Florida Institute of Technology (¥IT)
in Melbourne for ecological studies of spaceport area, much of which
was a wildlife refuge. Grants, each totaling $90 000, were for one
year. FIT would study living processes in ecosystem which could be
used as indicators of significant changes in environment. FTU would
divide land areas and associated waters at Ksc into geographical zones
that would be intensively sampled for life forms for comparative aca-
demic studies. (ksc Release 80-72)

National Science Foundation announced issuance of Solar Energy in

Developing Countries: Perspectives and Prospects. Report of Nas
Board on Science and Technology for International Development said
solar energy had “capability to meet energy needs substantially beyond
the applications now being made.” But best course was to study
general energy needs of developing nations and methods of satisfying
these needs without placing excessive hope in promising but unproved
applications of sun’s energy. Report recommended establishment of
regional centers in developing nations to evaluate supplies and uses
of all kinds of energy and to begin research and development efforts
on applications suitable to local conditions. (NAs Release)

April 13: Soviet and NAss scientists exchanged lunar soil samples in

ceremony at Soviet Academy of Sciences in Moscow. NASA represen-
tatives Dr. Paul W. Gast, Chief of Manned Spacecraft Center Planetary
and Earth Sciences Div., and Dr. Michael B. Duke, Lunar Sample
Curator at Msc, presented Soviet scientists with 1 g (0.04 oz) of soil
brought to earth by Apollo 15 astronauts. Exchange brought total
weight of Apollo 15 lunar material given to Soviet scientists to 3 g.
Soviet scientists gave NAsA representatives 2 g (0.07 oz) of soil
brought to earth by Luna 20, several photos of Luna 20 landing
site, and pictures of separate rock fragments. (Nasas Release 72-77;
FBIS-Sov, 4/13/72, 1.4; NASA OMSF)

* NASA announced selection of RcA Aerospace Systems Div. for negotiation

on $175 000 fixed-price contract to produce long-range laser traversing
system. Nicknamed “Smokey,” system had been developed at Goddard
Space Flight Center for U.S. Forest Service. Two back-packable, 18-kg
(40-1b) units contained vertical-firing laser and telescope receiver that
viewed laser pulse above all obstructions, permitting surveyors to lay
out property lines over terrain obstacles faster and cheaper than by
previous methods. (Nasa Release 72-79)
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¢ Delaware Valley Council presented its 1972 Aviation Award to NAsA
in ceremony in Philadelphia. Award, for outstanding achievements in
aviation and aerospace, was accepted by Richard C. McCurdy, nasA
Associate Administrator for Organization and Management. (P Bull,
4/14/72, 8)

¢ Transmitting to Congress fourth annual report of National Science
Foundation [see Feb. 10] President Nixon said: “I have great hope
that we .can realize the full potential of American technology for
serving our national purposes. The commitment of this Administration
to continue progress toward that goal is clearly reflected in the array
of programs which 1 have detailed in my latest Budget Message.”
(SPD, 4/11/72, 750)

April 14: TU.S.S.R. launched two satellites.

Prognoz 1 (Forecast), launched from Baykonur Cosmodrome, en-
tered orbit with 199 667-km (124 067.3-mi) apogee, 1005-km (624.5-
mi) perigee, 5782.1-min period, and 65.0° inclination. Primary ob-
jective was “to study processes of solar activity, their influence upon
inter-planetary medium and the earth’s magnetosphere.” Prognoz 1
weighed 845 kg (1863 lbs) and carried instruments to study cor-
puscular, gamma ray, and x-ray solar radiation; solar plasma flows
and their interaction with magnetosphere; and magnetic fields in near-
earth space.

Cosmos 486, launched from Plesetsk, entered orbit with 253-km
(157.2-mi) apogee, 218-km (135.5-mi) perigee, 89.1-min period, and
81.3° inclination. Satellite reentered April 27. (esFc SSR, 4/30/72;
Tass, ¥B1S-Sov, 4/17/72,L1; Sov Aero,5/1/72,9; SBD, 4/17/72, 120)

* Selection of Kennedy Space Center in Florida and Vandenberg Air
Force Base in California as launch and landing sites for space shuttle
was announced by Dr. James C. Fletcher, NaAsA Administrator, in
Washington, D.C. Ksc site would be used for research and development
launches, to begin in 1978, and for all operational flights into easterly
orbits. NasA would provide facilities for shuttle users at ksc by modi-
fication of existing facilities. Vandenberg AFB site would be phased in
toward end of decade for shuttle flights requiring high-inclination
orbits. Dept. of Defense would provide basic shuttle facilities. NAsA
Site Review Board studies had shown Kennedy-Vandenberg com-
bination had cost, operational, and safety advantages over all other
U.S. sites. Cost of establishing facilities at Ks¢ was estimated at $150
million; at Vandenberg, $500 million,

Decision to use Ksc was “most gratifying to NasA’s launch organi-
zation” and ensured “continued utilization of this base and the sup-
porting Eastern Test Range,” Dr. Kurt H. Debus, xsc Director, said
in statement read at Ksc press briefing following announcement of
shuttle site selection.

Dr. George M. Low, Nasa Deputy Administrator, explained at ksc
briefing why site construction at Vandenberg a¥B would cost more
than at ksc: “At Kennedy we can make full use of the Saturn V launch
complex—Complex 39. The Shuttle will be brought back in there after
flight, . . . refurbished there, . . . mated with its booster . . . in the
VvAB [Vehicle Assembly Building], taken on the trawler transporter
to the existing launch pad and launched.” xsc modifications would be
minor but at Vandenberg “launch facilities . . . are not yet as well
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suited to the shuttle.” Larger modifications would be required, “and this
is where the cost is.”

Selection between ksc and Vandenberg for a particular launch
would depend on required launch azimuth, Dr. Low said. “If we
launched something toward the east . . . then it makes sense to launch
it from the east coast, whether it is for the Department of Defense
or for NAsA or for civilian users. When you launch into a polar orbit,
or a high-inclination orbit, then it makes more sense to launch from
the west coast so you don’t overfly land.”

In response to question, Dr. Low said Nasa did not plan to mate
Air Force-supplied booster with shuttle. “Nasa will develop, or have
developed under NAsA contract by industry, the full shuitle including
the orbiter, its large tanks, and the solid rocket motor.” ~Nasa did
have “clear understanding” with pop that it would use shuttle when it
became available and if it met requirements. (Nasa Release 72-81;
Transeript)

¢ Final Senate Committee on Aeronautical and Space Sciences hearing on
Nasa FY 1973 authorization bill heard testimony on space shuttle
by Dr. Brian O’Brien, physicist and Chairman of Nasa Space Pro-
gram Advisory Council and of National Academy of Sciences’ Ad-
visory Committee to Air Force Systems Command. Committee also
heard shuttle testimony from Dr. Courtland D. Perkins, Chairman of
Princeton Univ. of Dept. of Aerospace and Mechanical Sciences and
Chairman of NAsA Space Systems Committee.

Dr. O’Brien said he believed shuttle would provide “‘space trans-
portation system which can be available on short notice to meet unfore-
seen conditions which may result from world events, and . . . great
flexibility in our space operations, whether civil or military.” It “should
make possible a drastic reduction in cost of launches and in cost
of payloads destined for earth orbit; while providing the opportunity
for refurbishing or repairing satellites in orbit, or returning them to
earth. In short, it should prove an invaluable tool in keeping us at the
forefront in our operations in space.”

Dr. Perkins said nothing NasA could do “could have a more profound
effect on the total space program in the years ahead.” Shuitle would
provide launch capability for nearly all programs, manned and un-
manned, permitting elimination of large stable of rocket boosters and
large complex of launch sites. Program provided strong signal to young
scientists and engineers that U.S. wasn’t “about to throw away our
carefully developed competence in space” and it was one of only few
new national programs continuing “growth and stretch” in high tech-
nology. (Transcript)

¢ John N. Wilford contrasted U.S. and U.S.S.R. space programs in New
York Times article: “As American astronauts prepare for another
Apollo voyage to the moon . . . their counterparts in the Soviet Union
are training for long-duration flights in earth-orbiting laboratories,
leaving their own lunar exploration to automatic probes. As the Amer-
ican Pioneer 10 heads for Jupiter, a Soviet spacecraft, Venus 8 is
traveling toward a planned softlanding on Venus. As American engi-
neers design a reusable shuitle for ferrying men and satellites into
space, the Russians apparently are still trying to develop a giant rocket
to give them lifting power as great or greater than the Saturn V. As
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American launchings run about 30 a year and the space budget is under
public attack, the Russians are launching nearly three times as many
spacecraft and, if anything, are expanding their space program.” Con-
trasts had been highlighted in interviews with space officials during
Wilford’s month-long visit to U.S.S.R. during March. According to Dr.
Boris N. Petrov, director of Soviet Academy of Sciences Intercosmos
Branch, “the priorities of the Soviet space program will remain the
systematic research of near-earth space with the help of automatic
stations, manned spaceships and orbital stations. For the moon and
the nearest planets, the priority will continue to be research with the
help of automated means.” (NYT, 4/14/72, 10)

s Appointment of Dr. Noel W. Hinners as Deputy Director and Chief
Scientist, Apollo Lunar Exploration, in Office of Manned Space Flight
was announced by Manned Spacecraft Center. Dr. Hinners had headed
lunar exploration department of Bellcomm, Inc. (Msc Release 72-82)

o Use of energy in cosmic plasma to launch spacecraft inexpensively was
discussed in Science by Dr. Hannes O. Alfven, Univ. of California at
San Diego physicist. Energy for space propulsion was being used in
“extremely inefficient” way because of low exhaust velocity of rocket
gases. Total start weight of spacecraft “must be two or three orders of
magnitude larger than the payload.” By plasma ejection, “one can
easily reach exhaust velocities of several tens of kilometers per second”
so that “the ejected mass may be of the same order of magnitude as
the payload and the efficiency very high.” Energy for launch could be
supplied from solar wind, tapping voltage of 1000 v if transfer resist.
ance between ends of conductors and solar wind could be “made
small.” Or energy could be supplied by transfer from ground through
plasma channel in atmosphere. “When Apollo 12 was launched, there
were low clouds but no thunderstorm. When the spacecraft had dis-
appeared in the clouds, lightning was observed . . . where the space-
craft had last been seen. This effect was interpreted as due to the
exhaust gases which facilitated a discharge of electrostatic charges
in the clouds down to the ground. One cannot avoid thinking that it
would be preferable to transfer power up to the spacecraft in this way.”
If spacecraft at launch was “accelerated by two plasma guns at a large
distance from each other, and electric arcs are produced between
each . . . and the corresponding electrodes on the ground, it is possible
that these arcs can be maintained during the launch through the at-
mosphere.” (Science, 4/14/72, 167-8)

¢ Federal Aviation Administration announced publication of 1972 edition
of National Aviation System (NAS) Ten Year Plan and Policy Sum-
mary. Summary detailed FaA’s long-range program for development
of balanced airport-airways system to meet projected demand for air
transportation through 1982. Plan objectives included: completion of
semiautomation of en route air-traffic control facilities; provision of
basic automation equipment for radar-equipped terminal facilities and
automatic metering and spacing of approaches in medium- and high-
density terminal areas; increase in instrument-landing-system (ILS)-
equipped runways and installation of improved ILs at high-density
airports; introduction of microwave ILS; investigation of use of satel-
lite technology for air-traffic control communications, navigation, and
surveillance and implementation of satellite communications in oceanic
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areas; expansion of designated area navigation routes to shorten en
route and ‘terminal flight paths; and plans for landing facilities and
systems for vertical or short takeoff and landing (v/sTOL) aircraft.
(¥aA Release 72-63)

April 15:  Apollo 16 preflight briefing was held at Kennedy Space Center.
Apollo Spacecraft Program Manager James A. McDiviit said Apollo 16
countdown ‘was “probably the smoothest” to date. McDivitt announced
that Apollo 16 would be last flight with which he would be associated:
“I really don’t have any plans for the future because I’ve really been
concentrating on Apollo 16, and while I made the decision that it
would probably be a good time for me to leave the program, I have
not had time to really sit down . . . [and] think through what my future
would be.” Primary reason for leaving program after Apollo 16,
rather than after Apollo 17, was so that if change meant move to new
location McDiviit’s children could enier new schools at beginning of
new school year. McDivitt was Air Force brigadier general and had
been commander of Apollo 9 mission {March 3-13, 1969) and com-
mand pilot of Gemini 4 (June 3-7, 1965) during seven years as NASA
astronaut. (Transcript)

* Washington Evening Star editorial commented on Apollo 16: While
space program had been “worth the money,” it was “just a well that
this is the next to last manned mission; the most promise henceforth
will be in earth-orbital projects. The Soviets appear to be investing
znu;:h more heavily in those than the United States.” (W Star, 4/15/72,

4

April 15-16: Wallops Station held open house as part of joint program of
Federal activities. Displays included moon rock and Apollo spacesuit.
Television set was available for visitors to watch Apollo 16 launch on
April 16. (Wallops Release 72-5)

April 16-27: wasa’s Apollo 16 (AS-511) carried three-man crew on fifth
successful lunar landing mission. Lunar module (LM-11) Orion
landed in moon’s Descartes region and two astronauts conducted ex-
periments, rode lunar roving vehicle (Lrv), and explored lunar sur-
face. After 71 hrs 14 min on lunar surface Orion rejoined orbiting
command and service module (CSM-113) Casper and astronauts
transferred for safe return to earth with lunar samples.

April 16-18: Spacecraft—carrying Astronauts John W. Young
(commander), Thomas K. Mattingly II (command module pilot), and
Charles M. Duke, Jr. (lunar module pilot)—was launched from Ken-
nedy Space Center Launch Complex 39, Pad A, on time at 12:54 pm
EST April 16 by Saturn V booster. Launch was waiched by group of
invited guests—including Vice President Spiro T. Agnew, Soviet poet
Yevgeny Yevtushenko, King Hussein of Jordan, and President Jose
Figueres Ferrer of Costa Rica—and estimated half million other
viewers near Ksc and 38 million TV viewers.

Spacecraft and S-IVB combination entered parking orbit with 175.9-
km (109.3-mi) apogee and 166.7-km (103.6-mi) perigee. Insertion into
trajectory toward moon was achieved at 2:34 GET in spite of minor
anomalies—leak in instrument unit (1U) temperature control system’s
gaseous nitrogen bottle pressure and malfunction of S-IVB auxiliary
propulsion system (APs) helium regulators, which caused continuous
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to be 1.8° north latitude and 23.3° west longitude. Impact was detected
by seismometers at Apollo 12, 14, and 15 sites.

Unexplained light-colored partlcles streaming from LM close-out
panel during docking were reported by crew at 7:18 ¢ET. Young and
Duke entered LM, powered up, and found all systems normal. Grass-
like particles, shown on CM TV, were later identified as shredded
thermal paint, but degraded thermal protection was not expected to
affect LM operations. First midcourse correction (MCC-1) was can-
celed because spacecraft trajectory was near nominal.

Electrophoresis demonstration began on schedule at 25:05 GET and
appeared to be successful, from crew’s description of reaction of
charged particles in liquid. Ultraviolet (vv) photographs of earth
from 107 300 km (66 700 mi) and 216 600 km (134600 mi) were
taken as planned. Duke reported “spectacular” view of half earth from
201 000-km (125 000-mi) altitude when he could see sun shining on
only half of planet. During MCC-2, made at 30:39 GET, services pro-
pulsion system (sPs) tank pressure anomaly that had occurred earlier
in mission was tracked and minor leak in transducer reference cavity
was located.” Procedures were sent to crew to account for transducer
reading. Visual light flash experiment was started about two hours
late, at 49:10 GET, because of problem in aligning spacecraft. Duke
counted 70 white, instantaneous light flashes that left no after-glow.
UV photography of earth at 327800 km (203 700 mi) was completed
as planned.

Young and Duke entered LM at 53:50 GET for two-hour checkout
of LM systems. All system checks were nominal. Scientific instrument
module (stM) door jettisoned at 69:59 GET.

April 19-24: Apollo 16 entered lunar orbit with 314-km (195.9-
mi) apolune and 107.7-km (66.9-mi) perilune after lunar orbit inser-
tion (LoI) burn at 74:28 GET (3:22 pm EsT April 19). Young, who
had orbited moon in Apollo 10 (May 18-26, 1969), said moon was
“just as fantastic as it ever was.” He described black mounds like vol-
canic craters with white central peaks and said central peak of Tsiol-
kovsky Crater looked like “a white marshmallow in a sea of hot
chocolate.” Astronauts also described whitish fracture patterns that
looked like chalk scribbling and surface markings like chicken tracks.
Mattingly said Humboldt Crater had “every contrast in color on the
moon.” Material overflowing from Descartes crater looked like cinder
fields and submerged craters looked like coral atolls of South Pacific.
Young and Duke reentered LM, powered up LM systems, and noted
pressure rise in reaction control system (RcS) helium pressure regu-
lator. About 25 kg (54 lbs) of fuel and oxidizer were transferred to
LM APS tank in atiempt to prevent rupture of burst disc, but disc
ruptured at 95:03 GET, decreasing helium source pressure.

csM—LM undocking and separation maneuver was conducted on
schedule at 96:14 GET. When Young and Duke came from behind
moon in LM, Duke told Mission Control his helmet was full of orance
juice. Duke’s microphone apparent]y had become entangled with tube
through which he drank juice stored in his spacesuit. “Every time I
turn my head 1 get orange juice. It’s delicious . . . but it’s better in
your mouth than floating around the cockpit. T've already had an
orange shampoo.”

144






April 16-27 ASTRONAUTICS AND AERONAUTICS, 1972

When Mattingly came from behind moon in csm he reported he
had not conducted circularization burn because of malfunction in sps
yaw gimbal servo loop. While flight controllers evaluated problem,
1M-powered descent-initiate maneuver was delayed, and LM and csm
maneuvered into station-keeping mode prepared to dock or continue
landing procedures. Analysis of problem identified malfunction in
secondary circuit that would not preclude lunar landing. Second sepa-
ration maneuver by csM with rcs burn was performed and LM began
descent to moon on 16th revolution.

LM Orion touched down in moon’s Descartes region 230 m (755 ft)
northwest of planned target point at 104:30 ¢ET {9:23 pm EST April
20). “Wow, down. Old Orion is finally here, Houston. Fantastic,”
Duke exclaimed. “All we’ve got to do is jump out the hatch and we’ve
got plenty of rocks.” Duke and Young said site was rolling country
surrounded by mountains and covered with big boulders. Sunlight was
so bright it washed out moon’s colors and made lunar surface appear
white. Since LM had stayed in lunar orbit six hours longer than planned
it was powered down to conserve electrical power and first exiravehic-
ular activity (EVA-1) was rescheduled to follow sleep period.

EVA-1 began at 119:05 cer (11:59 am EST April 21). Young
climbed down ladder and stepped onto lunar surface. “Okay, Cayley
Plains,” he said, “Apollo 16 is gonna change your image.” Duke
followed and astronauts began deploying experiments. Because of
problems with LM antenna astronauts’ first steps on moon—for first
time—were not beamed back to earth. Once Young and Duke set up
portable antenna, TV signal and communication with ground control-
lers were received clearly on earth. TV pictures showed bleak, pale
surface resembling Apollo 15 site, with flat-topped Smoky Mountain
to north and Stone Mountain to south. Astronauts said site was rockier,
more hilly, and more cratered than previous landing sites. Soil was
firm, with rocks scattered over 30% of the surface and small craters
covering 70%. During deployment of Apollo lunar surface experiments
package (ALSEP) Young tripped over heat flow experiment (HFE)
cable, pulling it from connector after Duke had drilled first bore hole.
Mission Control later developed way to repair $1.2-million experiment,
but procedure was not used because it would have been too complex
and too time consuming and included some risk to other ALSEP com-
ponents. U.S. flag and remaining ALSEP components were deployed
successfully and functioned nominally.

Crew deployed LRV and found ampere readings for battery No. 2
off-scale low and rear steering inoperable. About 40 min later, after
loading, all meters and rear steering operated properly and LRV
performed nominally throughout remainder of Eva.

Young and Duke explored Flag, Spook, Plum, and Buster Craters
and collected 20 kg (44 1bs) of samples, including number of white
rocks. One crystalline rock coated with bluish glass appeared to have
same texture as anorthosite “Genesis rock™ collected on Apollo 15
mission; another was pure white. Some were flecked with green and
black glass, some were black and gray, and one weighed about 614 kg
(14 1bs). EVA-1 terminated at 126:16 GET after 7 hrs 11 min 11 sec.

After resting inside LM and reviewing plans for second Eva, astro-
nauts left LM at 142:51 ¢ET (11:33 am EST April 22). They explored
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with LRV camera and was extended 20 min. During crew’s return to
LM, 5-cm (2-in) portion of Young’s portable life support system
(PLSS) antenna broke off, causing 15- to 18-db drop in signal strength.
EVA-2 ended at 150:14 cET after 7 hrs 23 min 26 sec.

Third EvA began 30 min early at 165:45 cET (10:27 am EST April
23) to allow additional time near North Ray Crater and two other
stations. Astronauts chipped off samples from enormous basalt rock the
size of a house. All planned activities were accomplished, but astro-
nauts had trouble configuring cosmic ray detector for stowage and
return to earth. LrRv covered 914 km (6 mi) and reached 17 km per
hr (11 mph) going down 15° slope. TV coverage was excellent
throughout Eva. Total EVA-3 time was 5 hrs 40 min 14 sec—bringing
total EvA time to 20 hrs 14 min 54 sec and total distance traversed to
27.1 km (16.8 mi).

While LM was on moon, Mattingly, orbiting moon in Casper, com-
pleted lunar and astronomic photography and prepared for rendezvous.
He radioed information to geologists at Mission Control to help them
plan EVA-3 exploration of Stone Mountain and determine best way
to approach North Ray Crater. He located radioactive hot spot on
eastern edge of Ocean of Storms south of Apollo 14 landing site and
gamma spectrometer identified thorium, potassium, and wuranium.
Mattingly also discovered, on far side of moon, volcanic lava flows
that resembled maria flows and spilled out over northeast rim of crater
high in mountains near lunar equator. Two areas resembled volcanic
flows around Flagstaff, Ariz., where crew had trained. Many large
basins on moon’s far side appeared to be covered with same kind of
material that covered area around Apollo 16 site.

Young and Duke depressurized LM, discarded excess equipment,
repressurized LM, and lifted off lunar surface with 96.6 kg (213 lbs)
of lunar samples at 175:44 GET (8:26 pm EST April 24). Liftoff was
photographed in color by camera on LRV left on moon and was seen
by millions of TV viewers. Spacecraft docked successfully and LM
crew transferred samples, film, and equipment to csm. For first time
docking was not seen on TV, because LM steerable antenna was inop-
erable. LM jettison was delayed one day so that astronauts could rest.
After LM jettison at 195:12 GET, LM lost altitude and began tumbling,
apparently because circuit breaker in attitude-and-translation-controller
assembly’s primary guidance and navigation system had accidentally
been left open. LM ascent stage remained in lunar orbit and was
expected to impact lunar surface in about one year. Boom that carried
instrument to measure atmosphere of moon was jettisoned because it
would not retract and might have broken off. Orbit-shaping maneuvers
were canceled to avoid firing of sps because of degraded backup sps
thrust vector control.

Scientific Subsatellite was launched at 196:14 GeT (4:56 EST April
24) into lunar orbit with 123.3-km (76.6-mi) apolune and 97.9-km
(60.8-mi) perilune. Hexagonal, 40-kg (90-1b) satellite 77 cm long and
36 cm in diameter (30 x 14 in) carried three experiments. Subsatellite
extended three 114-m (5-ft) booms, two with magnetometer sensors
to measure interplanetary and earth magnetic fields near moon and
third for stabilization. Spacecraft also carried particle shadows and
boundary layer experiment to collect data on plasmas and solar flares
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and S-band transponder to detect variations in lunar gravity caused
by mascons. Expected lifetime was 6 to 9 mos—shorter than 12 mos
planned because shaping burn to optimize orbit had not been per-
formed-—but Subsasellite crashed into moon May 29.

Transearth injection maneuver at 200:33 GET put CSM on trajectory
for earth after 114 hrs 5 min (65 revolutions) in lunar orbit.

April 25-27: Good-quality TV pictures of receding moon from
inside €M and of lunar surface from LRV on moon were transmitted
between 227 and 229 GET. At 243:35 GET (3:43 pm EST April 25)
Mattingly left csm for inflight EVA to retrieve panoramic and mapping
camera film cassettes from siM on sM. Mattingly made two trips,
during which he observed condition of instruments, reported that
insulation paint near rocket nozzle was blistered, and deployed and
exposed microbial ecological evaluation device (MEED) experiment
for 10 min. He reentered csm after 1 hr 24 min. Scheduled TV press
conference began at 268:13 GET and ended at 268:31 GET. Astronauis
briefly described moon’s far side, including crater Guyot, which seemed
to be so full of material that it overflowed ‘and spilled down side of
the crater.

cM separated from sM at 290:08 GET, 15 min before entry interface
at 121 900-m (400 000-ft) altitude. Drogue and main parachutes
deployed normally and c¢M splashed down and flipped upside-down in
mid-Pacific about 5 km (3 mi) from recovery ship U.S.8. Ticonderoga
at 2:44 pm EsT April 27, after 11-day 2-br (265-hr 51-min) mission.

After flipping spacecraft upright by inflating air bags, astronauts,
wearing fresh flight suits, left cM and were carried by helicopter to
biomed area on recovery ship for postflight examinations. After being
declared in excellent condition, astronauts were flown on following
day to Hickam Air Force Base, Hawaii, and to Ellington a¥B, Tex.
Young had lost 3v5 kg (714 lbs); Mattingly, 3 kg (61% Ibs); and
Duke, 215 kg (5v% lbs), but all were “euphoric, hungry and thirsty,
and walking well.” cM was retrieved and placed in dolly on board
recovery ship. Lunar samples, data, and equipment were flown to
Ellington A¥B and cM was off-loaded at San Diego.

Mission achieved primary Apollo 16 objectives: to make selenologi-
cal survey and sampling of materials in preselected area of Descartes
region; emplace and activate surface experiments; evaluate capability
of Apollo equipment to provide extended lunar surface stay time,
increased EVA operations, and surface mobility; and conduct inflight
experiments and photographic tasks from lunar orbit. Launch vehicle
and spacecraft systems performance were near nominal except for
lack of rate feedback in thrust vector control and yaw oscillations that
delayed lunar landing, caused revision of lunar surface activities, and
necessitated end of mission one day earlier than planned. All anomalies
were quickly analyzed and resolved or compensated for by work-
around procedures developed to permit mission to continue. Flight
crew performance was excellent. Minor errors made by crew were
attributed to fatigue and did not preclude mission success. Mission
was officially judged a success.

Accomplishments included largest payload (34518 kg; 76 100 lbs)
placed in lunar orbit, first cosmic ray detector deployed on lunar
surface, first use of far-uv camera on lunar surface, longest lunar
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surface stay time (71 hrs 14 min), longest lunar surface Eva (20 hrs
15 min), and largest amount of lunar samples brought to earth (96.6
kg; 213 lbs). In addition, astronauts returned 3793.5 m (12446 ft)
of exposed film used on lunar surface and in lunar orbit.

Apollo 16 was 13th Apollo mission to date, 10th manned Apollo
mission, and 5th successful manned lunar landing mission. Apollo 15
had been conducted July 26-Aug. 7, 1971. Apollo program was di-
rected by Nasa Office of Manned Space Flight. Manned Spacecraft
Center was responsible for Apollo spacecraft development, Marshall
Space Flight Center for Saturn V launch vehicle, and Kennedy Space
Center for launch operations. Tracking and data acquisition was
managed by Goddard Space Flight Center under overall direction of
Office of Tracking and Data Acquisition. (NASA proj off; Nasa Release
72-64K; NYT, 4/16-30/72; W Post, 4/16-28/72; W Star, 4/16~
28/72; B Sun, 4/18/72, A1; AP, New Haven Register, 4/21/72)

April 16: Soviet poet Yevgeny Yevtushenko—first Soviet dignitary to
accept invitation to watch Apollo launch—described his reaction to
launch to press at Kennedy Space Center. “It was beautiful, it was
poetry. It was a great impression.” Yevtushenko said he had been even
more impressed on his midnight visit to the floodlit launch pad with
astronaut David R. Scott, “It’s really a beautiful show, this white
tender body of a rocket, supported by the clumsy but sometimes tender
hands of the red gantry tower. I absolutely had the feeling of one big
brother embracing his sister before a long way, a long road. It was
wonderful. Silence, not people. No press. Nothing. The sky, the ground,
the rocket. It was so beautiful.” (Witkin, NYT, 4/17/72, 24)

¢ Astronaut John W. Young had not had “command pilot syndrome”—
fastest peak heart rate of crew at launching—when Apollo 16 was
launched, Dr. Charles A. Berry, nasa Director of Life Sciences, said
in interview. “The commander has the greatest responsibility and . . .
usually has the fastest rate.” During Apollo 16 launch lunar module
pilot Charles M. Duke, Jr., had fastest peak rate, 130 beats per min.
Command module pilot Thomas K. Mattingly II registered 115 beats
per min, and Young—who was making fourth space flight and second
trip to moon—registered 108 beats per min. Record had been set by
Astronaut Charles Conrad, Jr., whose rate had reached 166 beats per
min just before launch of Gemini 11 Sept. 12, 1966. (Altman, NYT,
4/17/72, 24)

* Tass announced Apollo 16 launch 22 min after U.S. news agencies re-
ported blastoff and issued brief report when spacecraft entered orbit.
UPI said coverage was quick by Soviet standards and was part of
“gradual expanding coverage the Russians have been giving to U.S.
space shots which were all but ignored ten years ago.” (W Star,
4/17/72, A6)

* Jan. 25 fuel leak in Apollo 16 spacecraft had added extra $200 000 to
cost of mission, Washington Post reported. Most of money went to
pay overtime to technicians who had worked two weekends bringing
vehicle with csM/LM from launch pad to Vehicle Assembly Building
(vAB), where command module had been partly disassembled, and
returning spacecraft to pad after repair work on launch vehicle and
command module had been completed. (W Post, 4/16/72, A3)
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* NASA had invited 63 ambassadors to Apollo 16 launch but had canceled
flight scheduled to carry them to Cape Kennedy because only 10 had
accepted, Washington Post reported. (W Post, 4/16/72)

¢ U.S. was “running out of blank spaces on the map” and needed last
frontier of space “to keep the human spirit up,” Dr. Wernher von
Braun, nasa Deputy Associate Administrator for Planning, said in
interview published by National Enquirer. “Huge tasks” set for com-
puter industry by Apollo program had boosted that industry from $1-
billion-per-year earnings in 1969 to $8 billion in 1972. “The aerospace
industry itself is a $27 billion business. These and associated indus-
tries which the space program stimulates . . . produce the base for
the taxes to support all programs. Let the tax base erode and you will
very soon see that we won’t be able to afford the social programs.”
(Adler, National Enquirer, 4/16/72)

* New York Times editorial commented on space cooperation: “These
past few years astronomy has probably advanced further than in any
previous century since the invention of the telescope. Fantastic progress
has been made through American and Soviet exploration of the moon,
Mars and Venus.” Need was “to build on this new base of knowledge
with a program of further manned and unmanned space exploration
conducted under a system of international cooperation which combines
the resources, manpower and knowledge of many nations. No genera-
tion has ever faced a nobler challenge than space now poses before
all humanity,” (NYT, 4/16/72, 5:12)

April 17: Newspaper editorials commented on Apollo 16 mission as
astronauts headed toward moon from April 16 launch.

Philadelphia Evening Bulletin: “The Apollo missions are still high
adventure. And if the firing sequence is now familiar, there was still
suspense yesterday as the huge Saturn V rocket engines lifted another
brave crew of American astronauts . . . . But as the thunder faded
away . . . there was the same old question every recent space probe
has inspired: What is to be the future of U.S. space research when the
Apollo missions are completed?” (P Bull, 4/17/72)

New York Times: “The Apollo effort began in 1961 in an aura of
cold war Soviet-American rivalry. But yesterday the Moscow television
news gave the Apollo 16 launch equal time with events in Vietnam.
Soviet-American space cooperation—perhaps a prelude to truly inter-
national team-work—could help greatly in easing world tensions. It
would be an unexpected but welcome by-product of the Apollo pro-
gram.” (NYT, 4/17/72, 33)

® St. Louis Post-Dispatch editorial commented on Soviet announcement of
plans for  Soviet-American space mission: “If successful, the way
would be opened for further joint exploratory missions, and for emer-
gency rescues. Hopefully, the experiment would provide a stimulus for
further combining . . . space efforts. This would provide a valuable
interchange of scientific data and a saving in money. The goal should
be co-operation in spacefaring by all the nations of the earth.” (St
Louis P-D, 4/17/72)

April 17-19: Senate Committee on Armed Services’ Ad Hoc Subcommittee
on Tactical Air Power held hearings on F-14 naval aircraft program.
Grumman Corp. Chairman E. Clinton Towl in April 17 testimony said
Grumman Aerospace Corp. was “financially unable” to build 48 more
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F-14 jet fighter aircraft to complete Navy’s order for 134 unless Gov-
ernment restructured contract. Grumman would require at least $2.2
million more per aircraft to compensate for expected losses, plus addi-
tional amount to provide profit. Navy was seeking $734 million in
FY 1973 for 48 F-14s at current unit cost of $16.8 million. Adm.
Elmo R. Zumwalt, Chief of Naval Operations, testified April 19 that
Government should “stick to the contract.” F-14 was “real winner,
one the country really needs,” but aircraft could be produced profit-
ably under current contract terms. (CR, 4/17/72, 4/19/72; Madden,
NYT, 4/18/72, 1; Vasquez, NYT, 4/20/72, 5)

April 18: Science briefing on magnetic enigmas of moon was held at
Manned Spacecraft Center. Finding that rock samples of different
kinds collected at all four Apollo landing sites were imprinted with
magnetic field from 3 billion to 4 billion yrs ago was reported by Dr.
David W. Strangway, Chief of Msc Geophysics Div. Laboratory tests
had shown 400 to 500 gammas of local magnetic field would have been
needed to leave magnetism observed in lunar rocks—4¢ to oo as
strong as magnetism on earth’s surface. Earth’s magnetism was be-
lieved to be caused by earth’s rapid spin and molten core but moon
spun only once a month and had been assumed to be solid throughout.
Analysis had determined that lunar rocks cooled from molten state
between 3.6 billion and 4 billion yrs ago and it was “almost certain”
that rocks had acquired their magnetism at that time.

Dr. Paul J. Coleman of Univ. of California at Los Angeles reported
that findings obtained with Subsatellite launched from Apollo 15 Aug.
4, 1971, had shown marked variations in lunar magnetism on moon’s
far side, with sharp, even peak near crater Van de Graaf close to center
of moon’s far side.

Dr. Palmer Dyal, Ames Research Center physicist, said Apollo 16
efforts to find explanation for observed lunar magnetism would include
survey of Palmetto Crater north of landing site to assess possibility
that impacts of large meteorites could leave residue of local magnetism.
Equipment included magnetometers left on moon by previous missions
and lunar subsatellite to be ejected from Apollo 16 command module.
(Transcript)

» Apollo 16 astronauts’ electrocardiograms would be transmitted from space
to heart specialists at Stanford Univ. and Univ. of Wisconsin if astro-
nauts experienced irregular heartbeats and potassium loss during
mission, Dr. Charles A. Berry, Nasa Chief of Life Sciences, said in
interview. Dr. Berry said he would stop extravehicular activity if
Apollo 16 astronauts developed symptoms experienced by Apollo 15
crew. (Altman, NYT, 4/19/72, 1)

* New York Times, in editorial on Apollo 16’s technical problems, praised
entire Apollo effort: “Whatever the outcome of the present Apollo
expedition . . . enough has already been accomplished by these vehicles
to assure them an imperishable place in the history of technology and
science. Each Apollo rocket . . . has been the most complex and com-
plicated machine ever made by man. Each has been composed of
millions of parts, all or almost all of which have had to work per-
fectly for the voyage to succeed.” Apollo was “most impressive example
of what American engineering can do at its best, and an implicit
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rebuke to the more routine areas of technology where far lower
standards are too frequently the rule.” (NYT, 4/18/72)

* Langley Research Center was making major effort to formulate advanced

supersonic technology program “to help get the United States back
into the competition,” Larc Director Edgar M. Cortright said in speech
before National Space Club in Washington, D.C. Center was “one of the
last remaining strongholds of hypersonic research” in U.S., with broad-
based program that represented “national trends in aerospace research
and development.” LarRc goals were to help solve critical transportation
problems, retain U.S. leadership in civil aviation, improve U.S. military
aircraft, develop space shuttle technology, successfully complete Viking
project, assist other agencies on civil sector problems in expanding
program of space applications, and maintain strong foundation of re-
search in basic disciplines of aerospace sciences. Lakc advanced
supersonic technology program envisioned U.S. supersonic transport
for 1980s that was one third faster than Concorde, carried three
times more passengers and twice Concorde payload, had 50% longer
range, and was quieter and 30% cheaper to operate. In hypersonic
field, Cortright envisioned aircraft that could fly to Australia in 214
hrs carrying 300 passengers. (Text)

Kennedy Space Center announced award of nine-month $140 090 contract
to Martin Marietta Corp. to study operational processing of space
shuttle payload carriers at Xsc space shuttle launch site. Study would
develop objectives, technical information, and recommendations for
flexible, cost-effective procedures for shuttle processing. {ksc Release
86-72)

Washington Evening Star article cited results of “intolerable pressure”
on astronauts’ domestic life. Of 73 original astronauts, 2 had remained
bachelors and 6 had received divorces. Astronauts were away from
families on average three out of four weeks. As mission time approached
they were away continuously. Danger in training and “almost constant
cross-country flying” added to pressures; 8 married astronauts had
died in accidents. (Recer, W Star, 4/18/72, Cl)

Belgian artist Paul Van Hoeydonck had sculpted small statue “Fallen
Astronaut” that was left on moon by Apollo 15 astronauts during
July 26-Aug. 7, 1971, mission, New York Times reported. Name of
artist had not previously been disclosed, but Smithsonian Institution
recently had asked Van Hoeydonck for replica. (NYT, 4/18/72, 51;
Smithsonian NaAsM)

Christian Science Monitor editorial commented on National Academy of
Sciences—National Research Council Space Science Board’s report,
Human Factors in Long-Duration Spaceflight [see April 4]: “What
intrigues us most is that the board insists on the need for mental self-
knowledge and control. To successfully undertake long space missions,
men must make togetherness work in confined quarters.” Board had
noted significantly that “men must learn to recognize when their
thinking is manipulated by the fantasies of a brain challenged by
feelings of isolation and boredom.” Requirements sounded like “basis
for more harmonious living on Space Ship Earth. Perhaps this is
space flight’s larger challenge: to expand our range even a little way
into the cosmos requires us to transcend human shortcomings through
deeper self-knowledge.” (CSM, 4/18/72)
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April 19: Air Force launched unidentified reconnaissance satellite from

Vandenberg Air Force Base by Thorad-Agena booster. Satellite en-
tered orbit with 247-km (153-mi) apogee, 155-km (96-mi) perigee,
88.4-min period, and 81.4° inclination and reentered May 12. (Pres
Rpt 73; SBD, 4/28/72, 325)

Chicago Tribune editorial commented on Apollo 16: “Obviously so high

a number as 16 accounts for our headline Monday: ‘Blastoff Fails To
Excite City.” Human nature is so constructed that novelty stimulates
interest, but interest diminishes quickly with repetition.” But “how-
ever commonplace the recently incredible has become . . . some part
of every American is with our latest flying astronauts. We all identify
with them as they attempt the successful accomplishment of their
exacting undertaking.” (C Trib, 4/19/72)

NasA and Air Force had initiated program and developed contract with

Lockheed-Georgia Co. to design and install composite-reinforced center
wing boxes in two usar C-130E aircraft, Nass announced. Objective of
program was to evaluate concept of selective composite reinforcement
of primary aircraft structures. Concept would increase strength and
stiffness of metal structures by bonding composite materials to metal.
(wasa Release 72-84)

Filter cassette—filter-paper holder developed by Lewis Research Center

and Cleveland (Ohio) Air Pollution Control Div. and used in high-
volume air samplers—was being used to simplify and improve collec-
tion of air samples over Cleveland area. Cassette had been developed
to avoid contamination of filter papers used to collect trace materials.
They were being used in 16 Cleveland air samplers as parallel network

to city monitoring stations and in 7 LerRc samplers in Cleveland sub-
urbs. (NAsA Release 72-82)

Role of satellite in weather forecasting was described by Howard W.

Pollock, Deputy Administrator of National Oceanic and Atmospheric
Administration, in speech before Ninth Space Congress at Cocoa Beach,
Fla. Invention of earth satellites “might well be called the greatest
single technological advance in meteorology since the invention of
the balloon.” Geostationary and orbiting satellites had provided Na-
tional Weather Service with “fantastic tools, immense amounts of
information, and far greater capabilities than it has ever had before.”
With orbiting satellites “we now have the potential for vertical tempera-
ture profiles at a theoretically infinite number of points around the
world.” With satellite data “we foresee the day when we will . . .
determine . . . the initial state of the world atmosphere in all essential
details.”

NoaA was studying disaster warning satellite able to reach every
home in every part of U.S. Every home could have a small inexpensive
receiver. When natural disaster was forecast, satellite would be in-
structed to turn on receivers in area to be affected and broadcast
appropriate warning with instructions about actions people should
take. Fundamental technology for disaster warning satellite in coming
decade was “largely available now” and planning was under way. (Text)

April 19-21: Youth Science Congress at Lewis Research Center was

sponsored by NAsA and National Science Teachers Assn. to stimulate
interest in science at high school level. Panel of Lerc scientists and
engineers and science teachers from Cleveland, Ohio, schools evaluated
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papers of 20 students selected from 69 who applied. (Lerc Release
72-26; LeRC PAO)

April 20: nNasa TF-8A aircraft, piloted by Thomas C. McMurtry and

equipped with supercritical wing, completed three performance evalua-
tion flights from Flight Research Center. Aircraft flew at speeds ranging
from mach 0.60 to 1.10 at 10 700-m (35 000-ft) altitude on one flight.
On another it tested performance from mach 0.70 to 0.99 at 7300-m
(24 000-ft) altitude and from mach 0.90 to 0.99 at 11000 m (36 000
ft). On third flight, aircraft flew at mach 0.96 and 0.98 at both 7600 m
(25000 ft) and 10700 m (35000 ft) and mach 0.95 to 1.18 at
13 700 m (45 000 ft).

Aircraft, with experimental wing designed to decrease buffeting at
high subsonic speeds, would continue test flights through May 19 and
would have new side fairings installed beginning May 22. (mwasa
proj off)

House approved H.R. 14070, $3,429-billion FY 1973 nasA authorization

bill [see March 231 by vote of 277 to 60 after defeating amendment
by Rep. Les Aspin (D-Wis.) to defer shuttle development until com-
pletion of study by National Academy of Sciences. House also defeated
amendment by Rep. Charles D. Rangel (D-N.Y.) to delete $3 million
for support of NasA tracking station in South Africa. (CR, 4/20/72,
H3353-89)

NAsA’s Pioneer 10 Jupiter probe, launched March 2, was continuing

toward encounter with Jupiter planned for 9:35 pm EsT Dec. 3, 1973.
Spacecraft was 36.6 million km (22.7 million mi) from earth and
691.4 million km (429.6 million mi) from Jupiter and was traveling
at 10 km per sec (6 mps) relative to earth. Meteoroid detector had
recorded 22 hits and asteroid/meteoroid detector had observed 14
objects. Data from other eight instruments were being furnished to
investigators. Infrared radiometer would be turned on for checkout
April 21 and then turned off until encounter with Jupiter. (Nasa
proj off)

Goddard Space Flight Center was awarding $100 000 contract to RAND

Corp. to plan and coordinate study for Broadcasting Satellite System.
RAND would provide improved analytical tools for technical guidance

and support of broadcasting satellite services development. (GSFC PAO;
SBD, 4/20/72, 273)

Dept. of Transportation award of $1.3-million grant to Atomic Energy

Commission’s Lawrence Livermore Laboratory to assess effects of pro-
posed 1985-1990 high-altitude aircraft on environment was announced
by Secretary of Transportation John A. Volpe. Project was part of
pot’s Climatic Impact Assessment Program (ciaP). Laboratory would
construct sophisticated computer models to predict effect of subsonic
and supersonic aircraft on temperature, cloud formation, and strato-
spheric shielding of potentially hazardous ultraviolet radiation from
sun. (por Release 38-72)

April 21: Cosmos 487 was launched by U.S.S.R. from Plesetsk into orbit

with 504-km (313.2-mi) apogee, 267-km (165.9-mi) perigee, 92.2-min
period, and 70.9° inclination. Satellite reentered Sept. 24. (csFc SSR,
4/30/72; 9/30/72; SBD, 4/25/72, 301)

* Plaque placed in auditorium of National Academy of Sciences bore

inscription: “The National Academy of Sciences Auditorium is dedi-
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cated to all individuals who through the Academy have devoted their
talents and knowledge to the service of the Nation and mankind. It
perpetuates the memory of Hugh L. Dryden whose friends, by estab-
lishing the Dryden Memorial Fund, helped to make this auditorium
possible.” Dr. Dryden was Nasa Deputy Administrator 1958-1965,
former Director of National Advisory Committee for Aeronautics
(nacA), and former Associate Director of National Bureau of Stand-
ards. (nas Pres Off; nasa Hist Off)

* Washington Daily News editorial urged space shuttle funding by Con-
gress: Shuttle was “gamble worth taking—not just because it will
provide 50,000 new jobs in the depressed aerospace industry, but because
it offers a window on the universe at a relatively modest cost.” To
retreat from space “after so many billions have been spent and so
many men have risked their lives” would be “small credit to a nation
that prides itself on perseverance, a pioneering spirit and common
sense.” (W News, 4/21/72)

* Continuation of space program was urged by Edwin McDowell in Wall
Street Journal editorial: “For our periodic thrusts aimed at solving
the age-old mysteries of the cosmos are not just an expensive plaything
.of the Silent Majority, but a quest whose revelations probably will
benefit all mankind.” Perhaps “temporary moratorium the adminis-
tration has placed on space flights is advisable, even though each
moon mission is far more productive and scientifically rewarding
than each of its predecessors. But abandonment of America’s space
venture . . . would be disastrous.” (WSJ], 4/21/72, 8)

» NasA launched Aerobee 150 sounding rocket from White Sands Missile
Range, N. Mex., carrying National Center for Atmospheric Research
aeronomy experiment. Rocket performed satisfactorily. Scientific ob-
jectives were not satisfied. (SR list)

April 22: Richard Witkin commented on clarity of A4pollo 16 TV pic-
tures in New York Times article: “The space agency has a $46,008
contract with a three-month-old California company to process sig-
nals from the moon and improve the quality of Apollo television
reception. The verdict so far from Apollo 16 scientists, the primary
beneficiaries, is that the money is being well spent. And there appears
to be no quarrel from the viewing public.” What company, Image
Transforms, Inc., had been doing to signals from Apollo 16 was being
kept confidential—even from NAsA—to protect seven existing and two
pending patents. Signals were sent from Apollo 16 to Houston and
were immediately sent to Image Transform’s North Hollywood, Calif.,
plant and back before being displayed on Nasa screens and being
sent to networks. Extra delay was only one fifth second. Nasa had
arranged image processing se geologists could give astronauts better
input on which rocks to collect on moon. Better reception for home
TV viewers was side benefit. Process had been developed by Canadian
John Lowry, coowner of company. (NYT, 4/22/72, 16; LA Times,
4/23/72)

® Change in 4pollo 16 schedule necessitated by command ‘module problem
had at least tripled cost of beaming TV coverage of mission to Europe,
Washington Post reported. European Broadcasting Union had planned
to record coverage in New York and beam pictures to viewers via
satellite. When cM problem developed, TV officials had decided situa-
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tion warranted immediate “live” coverage. Later network decided to
beam moonwalks live, as well. (W Post, 4/22/72, A10)

¢ Newspaper editorials commented on Apollo 16 mission as astronauts
conducted second extravehicular activity (EvA) on lunar surface.

New York Times commented on April 20 decision to continue
Apollo 16 mission despite technical problems: “Thursday’s dilemma
and its solution were particularly useful in reminding all concerned
that there are two kinds of errors that can be made in situations of
this type.” There was possibility of mission directors “deciding to
continue the journey in the face of a danger that brings disaster.
Against that is the alternate risk of being overly cautious and aborting
a mission unnecessarily, at huge financial and scientific loss.” It was
“delicate dilemma” and “tribute to the Project Apollo leadership
and organization that to date these voyages have foundered on neither
rock.” (NYT, 4/22/72, 30) ‘

Cleveland Plain Dealer: “Science has been well served. Mankind
has made its giant steps. The pure, fresh enthusiasm of Astronaut
Charles M. Duke, Jr., with his ‘Yahoo!” and his ‘Fantastic!’ is infec-
tious, but it cannot waken again the public’s wonder over the first
moonwalk.” Everyone wished Apollo 16 well but “they have seen
this show before. What refinements have been added in this latest
version are obscurely technical. The Apollo program is aging, and
the American public . . . is quite willing to see it come to a close.”
(CLPD, 4/22/72)

¢ Montana State Low Income Organization, activist group, had sent box
of rocks to President Nixon to protest Apollo 16 mission, UPI reported.
Group had said purpose of mission appeared to be merely collection
of rocks; Montana rocks were free and represented areas in state where
social problems needed Government attention. (NYT, 4/23/72, 60)

* Among strongest arguments for funding space shuttle was its great
military usefulness, D. J. R. Bruckner said in Washington Post
column. Argument might persuade Congress, “but do they really need
another weapon?” Shuttle’s greatest use would be “as a tool supporting
research, including the construction and maintenance . . . of a research
station on the moon’s surface.” But that was insufficient reason for
Congress. “If they cannot convince themselves that it will help
destroy something, they won’t put up the money for it.” Apollo pro-
gram had destroyed nothing. “It only added a cubit to the stature of
every American in the eyes of mankind, . . . benefited the under-
standing, the imagination and the spirit of humanity . . . [and]
opened up enormously fruitful areas of knowledge about how the
Xorld we live in was formed and how it works.” (W Post, 4/22/72,

14)

* Belgium released annual Postage Day stamp, depicting Apollo 15 As-
tronaut David R. Scott postmarking U.S. lunar rover stamp on moon
Aug. 2, 1971. (AP, P Bull, 4/23/12)

April 23-29: Anglo-French Concorde supersonic airliner and Soviet Tu-
144 supersonic transport were displayed at Hannover Air Show in West
Germany. Reportedly they would not appear at U.S. TrRanspo °72

exposition scheduled to be held at Dulles Airport in Virginia in May.
(W Star, 4/30/72, C12)
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April 24: Second set of reports by Nasa and Soviet Academy of Sciences
Working Groups which met in Moscow Nov. 29 to Dec. 6, 1971, had
been approved by Nasa and Soviet Academy, NAsA announced. Meet-
ings, to define technical requirements for rendezvous and docking
of U.S. and U.S.S.R. spacecraft, had not resulted in definite decision
to commit either U.S. or U.S.SR to joint manned space mission.
Reports indicated Working Group 1 had completed general docu-
mentation on life support systems, coordinate systems, and constraints
on spacecraft configuration and had agreed on objectives and pre-
liminary documentation for possible test mission, exchanges on test
windows, program elements, and required communications channels.
Working Group 2 had listed guidance and control systems and onboard
spacecraft equipment to be compatible and had nearly completed
documentation on lights, docking targets and contact conditions, con-
trol systems, and radio tracking. Working Group 3 had agreed on basic
values for compatible docking system, including diameter of tunnel,
and to create scale model of docking system that would verify param-
eters and ensure compatibility in early development stage. (NAsA
Release 72-88) '

* Possible discovery of historical point of origin of life from study of
rocks believed to be 3.4 billion yrs old was announced by Ames
Research Center scientist Dr. Keith A. Kvenvolden. Dr. Kvenvolden
had conducted research with Dr. J. William Schopf and Dorothy
Oehler of Univ. of California at Los Angeles on rocks Dr. Kvenvolden
brought back in 1968 from Onverwacht Strata in Barberton Mountain
Land near South Africa’s border with Swaziland. Rocks showed fossil
evidence of beginnings of photosynthesis—TIife process of plants. An-
cient carbon found in rocks which could predate photosynthesis was
similar to organic carbon in meteorites believed to have come from
asteroid belt. Immediately above was layer of identical pre-Cambrian
rock with evidence of carbon produced by early photosynthetic
organisms. Lack of photosynthesis in lowest layers of rock fitted theory
of chemical evolution of origin of life. (vri, W News, 4/25/72, 10;
Time, 6/19/72)

* NAsA launched Aerobee 170 sounding rocket from White Sands Missile
Range, N. Mex., carrying Lockheed Missiles & Space Co. solar physics
experiment. Docket and instrumentation performed satisfactorily.
(SR list)

® New York Times editorial commented on Apollo 16 mission now in
progress: “It will take many months and even years before the full
harvest of Apollo 16’s scientific contribution is in. But even now there
is much material for scientists to analyze. It is information made
available by the superb television pictures received here on earth,
by the verbal descriptions of the astronauts and by the data radioed
back to this planet from the various automatic sensors . . . on the
lunar surface.” Preliminary conclusion was “that in some important
ways the moon is now even more mysterious, even harder to under-
stand, than it was before Apollo 16 took off. The additional knowledge
of lunar conditions available from last weekend’s exploration indicates
that the reality of the moon’s origin and history is even more complex

than previous theories had assumed.” (NYT, 4/24/72, 34)
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project, membership would receive unclassified résumé explaining
proposed study. 1f 10 or more members from at least 2 scientific
institutions considered project inappropriate, they could present case
to NAS’s governing body. Resolution on foreign policy asked President
Nixon and Congress to develop and apply science and technology in
industry, agriculture, and health for furtherance of human welfare
and called for de-emphasis on reliance on military force, direct or
indirect.

Nas James Craig Watson Medal of Science was presented to Dr.
André Deprit, NRC postdoctoral resident research associate at Nasa
Goddard Space Flight Center. Citation was for “adaptation of modern
computing machinery to algebraic rather than arithmetical operations.”
Award consisted of gold medal and $2000 honorarium. (Program;
Schmeck, NYT, 4/27/72, 27; W Star, 4/23/72, D3)

April 25: Senate Committee on Aeronautical and Space Sciences approved
H.R. 14070, $3.420-billion FY 1973 wnasa authorization bill after
inserting amendment that decreased by $9 million authorization of
$3.429 billion passed by House April 20. As approved by Senate
Committee, authorization was $41 million above original NAsA budget
request of $3.379 billion and $12.5 million above amended budget
request of $3.420 billion. Bill, reported to Senate May 3, allocated
$2.613 billion for research and development (R&D), $77.3 million for
construction of facilities, and $729.5 million for research and pro-
gram management.

House recommendation of $211.9 million for aeronautical research
and technology was reduced to NasA request level of $163.4 million.
In Senate report, Committee praised increase in aeronautical R&D moti-
vated by 1971 Civil Aviation Research and Development (cARD)
Policy Study of nasa and Dept. of Transportation, but said it doubted
additional funding of $48.5 million approved by House could profitably
be spent during FY 1973.

Committee disapproved cancellation of development of 333 600-
newton (75 000-1b) -thrust rocket engine in Nuclear Engine for Rocket
Vehicle Application (NERVA) program and recommended new authori-
zation of $8.5 million as requested by Nasa, plus allocation of $16.5
million in unused FY 1972 funds, for engine’s development in FY 1973.
Senate bill restored $4 million deleted by House from funds for High
Energy Astronomy Observatory (HEAO) and allocated total of $156.6
million—nNasA-requested level—for Physics and Astronomy program.
Bill added $12.5 million to NasA request of $194.7 million fer space
applications and stipulated $5 million out of total of $207.2 million
be used for small applications technology satellite project. But it
disapproved $4 million House had added for Earth Observatory
Satellite project. Committee recommended that NAsA present space
shuttle as separate program item on FY 1973 budget request, restruc-
ture manned space flight budget for “better visibility of total effort,”
and formulate vigorous program to study development of terrestrial
uses of solar energy. (S Rpt 92-779; Com Off)

e Newspaper editorials continued comment on Apollo 16 mission, as
astronauts headed back to earth from lunar surface.

Christian. Science Monitor commented on efficiency with which
emergencies had been handled: “We very much appreciate the fine
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job the Apollo 16 crew has done. Nevertheless, for us, the star of the
mission has been the impersonal intelligence expressed throughout
the Apollo program. This is what underlies Apollo 16’s success and
has added another important reference point to our growing knowledge
of the moon.” (CSM, 4/25/72)

Chicago Daily News: “This expedition, the fifth and next to last
of the moon landings, revealed growing confidence and ability to im-
provise, and an increasing breadth of engineering genius that will
carry over into many Earthbound projects. The advance in ‘pure
science’—mainly in knowledge as to how the universe is put together—
is impossible to estimate. Somewhere down the line, whatever is
learned on the moon trips should add to man’s ability to cope with
his environment. Once more, gratitude is due to the courageous astro-
nauts . . . who carried out their assignment so superbly.” (C Daily
News, 4/25/72)

West German pilot Hans-Werner Grosse set new world record in long-

distance straight-line glider flying with 12-hr, 1450-km (900-mi)
flight from Luebeck Airport, West Germany, to Biarritz on Spanish
border. Flight, in ASW-12 all-plastic glider, was 273.5 km (170 mi)
longer than previous record set by U.S. pilot Wallace Scott. Grosse
cruised at altitudes to 2300 m (7500 ft) pushed by 56-km-per-hr (35-
mph) winds. (Stueck, NYT, 5/28/72, 42)

House passed by vote of 329 to 16 H.R. 14108, $673.8-million National

Science Foundation FY 1973 authorization. Bill included additional
$7 million in foreign currencies for expenses incurred outside U.S.

(CR, 4/25/72, H3494-3508)

Secretary of Transportation John A. Volpe announced award of two

Federal Aviation Administration contracts for development of plans
for quiet, short-haul air transportation system. Battelle Memorial
Institute was awarded $243 600 for structured program planning based
on wide range of viewpoints within public and private sectors. Urban
Systems Research and Engineering, Inc., was awarded $202400 to
analyze strategies for development of vertical or short takeoff and
landing (v/STOL) aircraft system in terms of decision making under
uncertain conditions. (Faa Release 72-71)

Federal Aviation Administration released aviation forecasts for FY 1972

through FY 1983: U.S. passenger emplanements would increase from
170 million in FY 1971 to 174.9 million in FY 1972 and 189.7 million
in FY 1973—gain of about 3% in FY 1972 and almost 9% in FY 1973.
By end of 1983, emplanements were expected to reach 475.5 million—
almost three times FY 1971 level. Revenue passenger-miles recorded
by U.S. airlines were expected to grow at annual rate of about 10.5%,
to reach 445 billion in FY 1983, more than three times total of 132.4
billion in FY 1971. Total hours flown by general-aviation aircraft
was expected to increase almost 4% in FY 1972 and 5% in FY 1973,
to 28.8 million. By 1983, total hours were expected to reach 46.2
million. General-aviation fleet was expected to grow from 131407
aircraft in January 1971 to 212000 in January 1983. (FaA Release
72-67)

* National Science Foundation reported rise in share of Federal research

and development (R&D) expenditures on functions other than space
and defense. During 1963-1973, 10 other budget functions shifted
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upward in R&D program emphasis. Until 1966 space research and
national defense spent 90% of Federal rR&D total. Joint share of these
two functions was expected to be 77% in FY 1973, Share of other 10
functions had risen 5% between 1970 and 1973 alone. (nsr High-
lights, 4/25/72, 1)

* Importance of high technology to U.S. future was discussed by Dr. Karl
G. Harr, Jr., President of Aerospace Industries Assn. of America,
Inc., in speech before Aero Club of Washington, D.C.: “If we as a
nation are to continue to base our national security on modern
forces-in-being, relying on qualitatively superior weaponry, then we
must adequately fund both research & development and procurement.”
In space exploration “our national willingness or unwillingness to
proceed with this effort so rich in demonstrated benefits of all kinds,
will foretell our spiritual strength to face the future.” (Text)

* Environmental Action, group of 31 scientists and professionals, issued
statement in Washington, D.C., urging Congress to deny Administra-
tion’s request for $500 million to build demonstration model of nuclear
breeder reactor to generate electricity. Group, which included Nobel
Prize winners Dr. Harold C. Urey (physicist) and Dr. Linus C. Pauling
(chemist), questioned safety of nuclear reactors and favored con-
centration of coal to generate power. (Cowan, NYT, 4/26/72, 7)

April 26: Air Force SR-71 reconnaissance jet aircraft set record for
sustained speed at high altitudes in 10V5-hr flight from Beale Air
Force Base, Calif. Aircraft, piloted by 1/c Thomas B. Estes (Usar)},
flew 24100 km (15 000 mi) at speeds over mach 3 and altitudes above
24400 m (80000 ft). Flight plan included two round trips across
northern and central U.S. and complete circle of western states,
equivalent to nonstop flight from San Francisco to Paris and return.
(Haughland, AP, W Post, 7/17/72, A3)

¢ Lockheed L1011 TriStar wide-body jet transport flew first passengers
on Eastern Airlines fligcht between Miami and New York, via Atlanta,
Ga. (Witkin, NYT, 4/27/72, 85)

* Apollo 16 astronauts were “klutzes on the moon,” unable to repair damage
done to their equipment through “clumsiness,” controversial columnist
Nicholas von Hoffman said criticizing Apollo program in Washington
Post. “As more and more people come down with raging cases of dull
skull from watching this repetitious ennui they become converts to
the no longer very heretical proposition that this money might be
better spent on schools or sewers. An alluring but flawed idea. The
dough would be shifted into bomb procurement.” (W Post, 4/26/72,
Bl)

* San Jose [Calif.] Mercury editorial, commenting that Apollo 16 astro-
nauts were safely on their way home “after a hugely successful
exploration of the highlands of the moon,” said: “Space exploration
should continue to command a relatively high place in the nation’s
list of priorities; five trips to the moon have only served to whet the
appetite for more and better knowledge of the earth’s nearest neighbor.”
(San Jose Mercury, 4/26/72)

April 27: President Nixon telephoned Apollo 16 astronauts aboard U.S.S.
Ticonderoga following splashdown, to offer congratulations on suc-
cessful completion of mission. He invited astronauts to be special
guests at state dinner for Mexican President Luis Echeverria Alvarez
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in June and said he would nominate L/Cdr Thomas K. Mattingly II
(usn) for rank of commander and L/c Charles M. Duke, Jr. (UsaF),
for rank of colonel. President then issued statement from Key Biscayne,
Fla.: “The journey of Apollo 16 has ended, but the contributions of
this mission to scientific progress have only begun. Rarely if ever
has so much new information been made available to science in such
a brief period. As the work of evaluation and analysis goes forward,
the impact of Apollo 16 will be felt for many years to come.

“On behalf of all Americans, I am pleased to welcome Astronauts
Young, Duke, and Mattingly back to earth and to salute them for a job
well done. Their skill, their courage, and their enthusiasm have written
another proud chapter in the stirring story of mankind’s struggle to
unlock the mysteries of the unknown,” White House press officer later
said President had asked possibility of promoting Capt. John W.
Young to admiral. He was told Capt. Young had received two recent
promotions and Navy would not permit third at this time. (PD,
5/1/72, 196; NYT, 4/28/72, 22)

NasA’s TF-8A aircraft, equipped with supercritical wing, completed two

flights from Flight Research Center. Objective was to check repeat-
ability with two different pilots—Thomas C. McMurtry and Gary
Krier. Wake surveys and pressure distributions were run at constant
dynamic pressure of 9600 newtons per sq m (200 psf) and mach
0.90, 0.95, 0.97, and 0.99. (NAsA proj off)

Low-altitude qualification test of Viking parachute—decelerator system

to slow Viking spacecraft for softlanding on Mars 1976—was conducted
by Nasa at Dept. of Defense Joint Parachute Test Facility in El Centro,
Calif. Parachute, 16-m (53-ft) in diameter and deployed by mortar,
was dropped from B-57 aircraft. It opened on schedule, but dropped
payload. Test was first of two low.altitude tests planned for 1972
and followed series of six development tests. High-altitude tests with
balloon-launched parachute would be conducted during summer. In-
vestigation was under way to determine cause of failure. (FRc Release
6-72; W News, 4/28/72, 45)

Marshall Space Flight Center announced selection of Ball Brothers

Research Corp. for negotiation of contract to develop heavy nuclei
experiment for High Energy Astronomy Observatory (HEA0-A), sched-
uled for launch in 1975. Experiment would measure charge-to-mass

ratio, abundance, and energy of cosmic ray particles. (MsFc Release
72-53)

Secretary of Defense Melvin R. Laird announced appointment of L/c

Samuel C. Phillips (usa¥) as Director of National Security Agency,
effective Aug. 1. Gen. Phillips, assigned to Nasa in 1964, had been
Apollo Program Director at nasa Hq. until Sept. 1, 1969, when he
became Commander of Air Force Space and Missile Systems Organiza-
tion. He would replace Adm. Noel A. M. Gayler (usN), who would
become U.S. commander in chief in Pacific area. (W Star, 4/27/72,
A2)

April 28: Soviet President Nikolay V. Podgorny sent message congratu-

lating President Nixon on successful completion of Apollo 16 mission
and safe return of astronauts. He asked President to convey “best
of wishes to the members of the spaceship crew, courageous cosmonauts
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John Young, Charles Duke and Thomas Mattingly.” (FBIS-Sov,
4/28/12, G2)

* Dr. Charles A. Berry, Nasa Director of Life Sciences, told press at
Manned Spacecraft Center briefing Apollo 16 astronauts had returned
from mission in excellent condition. “They could walk well. And
there wasn’t any obvious effect . . . on the ability to stand up well
without having blood pressure drop. And . . . there was no motion
sickness” even though astronauts had spent about 30 min in spacecraft
in fairly rough sea after splashdown. All three astronauts had minor
irritation around sensor attachments on the skin. All three had normal
white blood cell counts rather than increased counts usually seen on
previous missions. Their response to postflight tests showed they were
in “better shape” than Apollo 15 crew had been. Cardiac silhouette
size appeared to have decreased; only astronaut to have cardiac ar-
rythmic contractions was Charles M. Duke, Jr., who had three. Data on
potassium levels was not yet available. Astronauts would be on rigid
diet and undergo extensive tests for three days so doctors could com-
pare postflight medical measurements with those taken during three-
day preflight controlled diet period. (Transcript)

* U.S. press commented on safe April 27 return of Apollo 16 astronauts.

New York Times: Mission had “reminded us once again that man’s
study of the moon is but in its infancy, and that the great bulk of the
moon’s territory is still completely unexplored.” Yet, “only one more
manned lunar mission is now scheduled.” As Apollo program ended,
“its enormous successes underline the opportunities on the moon and
compel all men to lift their eyes to the heavens if they would under-
stand whence and how our species, our world and our solar system
came into being.” (NYT, 4/28/72)

Atlanta Journal Constitution: “These three strong young men are
heros in the truest sense of the term. They have pitted their courage,
their physical strength and their minds against a multiplicity of awe-
some forces which singularly or collectively could totally obliterate
them. And they did it for the noblest of reasons—the pursuit of
knowledge. If mankind has any claim to greatness, surely it is men
like this that give it credence.” Editorial also approved space funding:
“It is appropriate to note, just when the next-to-last planned Apollo
spacecraft is safely home from the moon, that a few days ago the
U.S. House voted approval of a $3.4 billion space agency budget bill.
Part of the money will go for the development of a space shuttle, the
next logical step in the great adventure of exploring space. The tech-
nological advances that are part of the space program have already
proven themselves of value here on earth. It’s likely that this kind
of extra technical dividend will continue to lead to break-through
areas not even related to space.” (Atanta JC, 4/28/72)

San Francisco Examiner: “. . . Apollo 16 may well turn out to be
the most rewarding of all our moon expeditions. All Americans can
take pride in a feat so remarkably compounded of scientific precision
and human courage.” (SF Exam, 4/28/72)

Chicago Daily News: “With experience, the crews and the thousands
of technical experts supporting them from the Earth have learned to
correct the minor flaws and juggle the entire intricate timetable when
necessary. It seems a pity that much of the experience so dearly gained
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is soon to be put on the shelf. . . . But the lessons of Apollo can be
applied at least in part to the portions of the space program that will
remain. . . . And if the pioneering aspects of the space program are
about over, its benefits will continue—most spectacularly in the
weather and communication satellites, but extending also into more
mundane improvements in daily living.” (C Daily News, 4/28/72)

* Proposed general reorganization of Flight Research Center was approved
by Dr. James C. Fletcher, NAsA Administrator. Under new organiza-
tion FRC would be divided into four directorates and subdivided into
divisions and branches. (FrRc X—Press, 5/12/72, 2)

¢ Existence of 10th planet in solar system, three times as large as Saturn
and twice as far as Neptune from sun, was suggested by scientists from
Univ. of California’s Lawrence Livermore Laboratory. Mathematician
Joseph L. Brady told press team had used computer to process mathe-
matical observations on deviations in orbit of Halley’s Comet. Presence
of 10th planet, far beyond Pluto, had been predicted from mathemati-
cal computations. (upr, W Post, 4/29/72, A3; Publications of the
Astronautical Society of the Pacific, 5/72)

April 29: Apollo 16 astronauts John W. Young, Charles M. Duke, Jr.,
and Thomas K. Mattingly II were greeted by crowd of 2500 persons
at Hickam Air Force Base, Hawaii, and presented copper plaques
bearing etching of Hawaii’s state capitol. Young said mission’s success
“shows the real teamwork that’s going to keep this country great. We

really enjoyed the trip . . . but we sure are glad to be back.” (AP,
W Star, 4/30/72, A3)
* Washington Post editorial commented on Apollo 16: “. . . what has

struck us about the moon flights is that so little has gone wrong and
how much of what has gone wrong has been correctable. It is a sad
commentary about the quality of life on earth when it takes days to
fix a television set or a refrigerator while it takes only hours to
analyze and overcome an electronic flaw in a craft that is circling
the moon.” (W Post, 4/29/72, Al18)

April 30: Apollo 16 discoveries were described in New York Times
article. Mission had been “longest, most ambitious and, in many
respects, most productive” in Apollo series. Discoveries included fact
that Descartes region of lunar highlands contained almost no speci-
mens of unaltered volcanic rock despite region’s age, “older than the
seas and the more prominent craters.” Region had been found to
contain breccia rock that had been “fragmented, jumbled, and cemented
together again.” High magnetism observed at sites visited by Apollo 16
astronauts might provide clue to moon’s early history, since analysis
of lava rocks on earth had indicated earth’s magnetic field flipped over
at intervals of thousands or millions of years, with shift requiring
centuries. Reverse polarity discovered in rocks near Apollo 16 landing
site might mean moon had done magnetic flip at some time in its
early history. Among experiments whose outcome was still uncertain
was atiempt to photograph and analyze ultraviolet light from hydrogen
clouds thought by some scientists to exist and to be “missing mass”
that would explain gravity assumed to be keeping clusters of galaxies
from flying apart. (Sullivan, NYT, 4/30/72, 3)

® Marshall Space Flight Center announced it had designed and built
compact shower assembly for use on Skylab earth-orbital missions
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beginning in 1973. Astronants would step inside ring on floor and
raise fireproof beta cloth curtain on hoop and attach it to ceiling.
Flexible hose with push-button shower mnozzle could spray 2.8 liters
(3 quarts) of water from personal hygiene tank during each bath.
Used water would be vacuumed from shower enclosure into disposable
bag and deposited in waste tank. (MsFC Release 72-38)

¢ Full-scale model of Boeing supersonic transport costing $10 million
would be stored at Boeing facility near Seattle, Wash., another year
for further “technical evaluation,” Washington Evening Star reported.
Federal Aviation Administration had said technical benefits to be
gained by retaining mockup would outweigh proceeds from its sale.
(W Star, 4/30/72, C12)

» Apollo 16 astronauts John W. Young, Charles M. Duke, Jr., and Thomas
K. Mattingly II underwent detailed medical examination and began
technical debriefing at Manned Spacecraft Center. Dr. Willard Hawkins
of Msc said astronauts looked good, were “in good physical shape,”
and had normal responses. (AP, B Sun, 5/1/72, A3)

During April: Soviet Space Program, 1971 was released by Senate Com-
mittee on Aeronautical and Space Sciences as supplement to Senate
Document 92-51 [see Jan. 6 and 22]. Report—prepared by Library
of Congress under direction of Dr. Charles S. Sheldon II, Chief of
Science Policy Research Div.—said 1971 had been peak year in Soviet
space activity, with 83 successful launches against 31 for U.S. Soviet
successes had included “remarkable performance of the roving lunar
vehicle, Lunokhod 1, the versatile manned space station Salyut in
which ‘a manned world duration record was set, the arrival in Mars
orbit of two very heavy payloads, Mars 2 and 3, and the placing in
lunar orbit of the heavy automated laboratory Luna 19.” On negative
side had been inability to develop large G booster, death of Soyuz
cosmonauts, crash of Luna 18 on moon, failure of first Mars probe, and
failure of Mars 2 and 3 landers to carry out planned experiments.
U.8.S.R. in 1971 had flown manned-precursor spacecraft “with greater
maneuverability than’ the present ones, quite possibly testing the ad-
vanced propulsion needed for manned lunar flight.” Soviet spokesmen
had reiterated commitment to manned space stations, applications sate]-
lites, and unmanned planetary exploration throughout solar system.
Manned lunar and planetary flights “continued to get mention as a later
goal.” U,S.S.R. was expected to launch another Salyut to be visited by
Soyuz 12 and 13 for long stay. Thus far U.S.S.R. had given space
program “continued verbal support” and had demonstrated “commit-
ment of hardware which has been rising for the 15 years flights have
been undertaken.” (Committee Print)

* Space shuttle was “investment in the future,” Rep. Olin E. Teague
(D-Tex.), Chairman of House Committee on Science and Astronautics’
Subcommittee on Manned Space Flight, said in Aerospace article.
Controversy over manned versus unmanned space flight had been
“negated” by advancing technology that provided “entirely new ap-
proach to space operations.” Shuttle combined “advantages of man
in the cycle with a degree of economy hitherto unobtainable.” Funda-
mental reason for shuttle program was “to make ‘available a means of
routine access to space, to remove the constraints imposed by an earlier
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level of technology, to progress from space adolescence to full maturity.”
(Aerospace, 4/72, 3-9)

* Relation of U.S. space program to national interest was discussed in
Foreign Affairs article by Dr. Robert Jastrow, Director of NAsA’s
Goddard Institute for Space Studies, and Dr. Homer E. Newell, Nasa
Associate Administrator: “To some, space is, or should be, pure
science; to others, it is prestige and the American image; to still
others, space means national security.” Some space program students
had said “its impact will be felt in other respects than the cost-
accounting of economic productivity versus technological investment.
There has been much discussion of the influence of space exploration
on the mind and spirit of man, as an extension of the revolution in
thought that was initiated by Copernicus and continued by Newton and
Darwin. A study of the history and pre-history of man suggests that
the human drive is expressed through just such tentative movements
out of the world of tried experience into a new world of untested
promise.

“Sputnik and the moon landing signaled the opening of a new
frontier across which man can now travel into the endless reaches of
outer space. The new frontier of space will not be closed quickly,
for astronomical knowledge shows that billions of stars, some un-
doubtedly accompanied by earthlike planets, surround us in the galaxy.
Space exploration has brought home to more people than ever before
the reality of this vast complex of stars and planets. ‘Out there’ is
really there, a place that one can get to. Never again can we make
the mistake of identifying our speck of planetary matter as the uni-
verse.” (Foreign Affairs, 4/72, 532-44)

* British press correspondent Arthur Smith presented British view of U.S.
and U.8.S.R. space programs since Apollo 11 (July 16-24, 1969) in
Bulletin of the Atomic Scientists: “Two major events in space marked
1971—both of them signs that America’s formidable lead in space
exploration is being whittled away by the incredibly dynamic program”
of U.S.S.R.: launch of Soyuz 11, which put U.S.S.R. ahead of U.S. in
total launches for first time since 1958, and U.S.S.R.’s landing of
Mars 3 capsule on Mars—*“relatively unproductive from the scientific
point of view,” but impressive. “These two events demonstrate that
the Soviet space program is now making great strides after many years
of relatively minor achievement in both manned and unmanned explora-
tion and application. The characteristic pattern was a Soviet achieve-
ment announced to a surprised world, followed some months later
by a more sophisticated and more useful U.S. version of the same
mission, yielding far more scientific data, but little prestige.”

U.S.SR. program was characterized by excessive secrecy because,
according to Soviet officials, rockets used in space program were
similar to those used in military program. Smith said genuine reason
for secrecy “is the desire to guard against a failure in the full blaze
of world publicity.” U.S.S.R. “guards against ever having to admit
failure by announcing launches only post facto. If there is a launch
pad failure there is no announcement at all. If orbit is reached by
the spacecraft, but it does not function as planned, no mention is
made of this in the curt bulletin.” If lunar or planetary probe failed
to enter planned trajectory, mission objective “is not mentioned, and
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the spacecraft is merely allocated a number in the catch-all Cosmos
series. . . . It is impossible to be absolutely certain how many of these
escape stage failures there have been, but there may have been as
many as 10 or 15 aimed at Venus and Mars alone.”

Soviet program had “little . . . of the technical virtuosity of the
American approach,” but had more impetus and would “obviously
continue on a growing scale. Apart from the progress in individual proj-
ects, the ever increasing number of Soviet launches demonstrates that
the Russian equivalent of NAsA is financially more secure. And the speed
with which the Soviet space establishment can respond to a failure is
also a pointer to the massive scale of the back-up precautions which
are taken.” Soviet program, by its nature, was ensured greater financial
security. “By their very success in being able to reach an unparalleled
level of technology in their spacecraft, the American engineers have
been working against their own best interests.” (Bull Atom Sci, 4/72,
18-24)

* Nasa published Apollo 15 Preliminary Science Report (nasa SP-289)
containing mission description, summary of scientific results, photo-
graphic summary, crew observations, findings from geologic inves-
tigation of landing site, findings from lunar sample examination, and
results of specific experiments on July 26~Aug. 7, 1971, mission. (Text)

* Finance magazine devoted entire issue to “Corporate Continuity in Space:
The Case for Nasa’s Future.” Preface noted that in 1960s, NasA had
“achieved its mandate to the moon and back with time to spare. For
the Seventies and beyond, its new goals are a balanced mix of manned
aeronautical work in near-earth orbit and unmanned research flights
into deep space. While NAsA administrator James C. Fletcher works
with Congress to implement more stable funding concepts, the agency
and its industrial contractors continue to provide security and scientific
benefits for an earth-bound society while pushing forward the frontiers
of aerospace technology.” (Finance, 4/72)

* Lunar Nomenclature Committee of International Astronomical Union,
meeting in Paris, decided to name lunar crater after internationally
known astrophysicist Dr. Charles G. Abbot to honor Abbot’s 100th
birthday May 31. Abbot became 13th exception to rule that lunar sites
must be named only for persons deceased. Other 12 exceptions were
astronauts and cosmonauts. Soviet members of Committee had pro-
posed Abbot’s name in 1967 under mistaken impression he had died.
(Casey, W Post, 5/11/72, C1)
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May 1: Ames Research Center C-8A Buffalo augmentor-wing research
aircraft completed first flight from Boeing Co. Seattle, Wash., plant.
Aircraft, piloted by Boeing test pilot Thomas E. Edmonds and equipped
with wing planned for use on short takeoff and landing aircraft, reached
1980-m (6500-it) altitude during 51-min flight. Primary objectives—
to functional checkout and evaluate systems operation, aircraft’s
structural integrity, and flight characteristics—were achieved. Aircraft
would be used in cooperative project between wasa and Canadian
Dept. of Industry, Trade and Commerce. (arc Astrogram, 5/11/72,
1; AF Mag, 8/72, 46)

* Marshall Space Flight Center announced completion of largest solar-cell-
array system for electric power ever devised for spacecraft. Two arrays,
with almost 236 sq m (2540 sq ft) of surface area, would use sunlight
to power electrical systems of Orbital Workshop, Apollo Telescope
Mount (ATM), and other major components of Skylab cluster scheduled
for launch in 1973. Each array could provide 10500 w of power—
more than twice average level needed for three-bedroom house—at
328 K (130°F) during 58- to 69-min portion of each 94-min orbit.
(MsFc Release 72-54)

¢ Nasa released photos of Apollo 16 astronauts on lunar surface during
April 16-27 mission. One was of Astronaut John W. Young holding
hammer as he searched for samples along edge of crater, with lunar
roving vehicle (LRv) visible in background. Another showed Charles
M. Duke, Jr., carrying sample scooper near huge crater. (NYT,
5/2/72, 1, 28)

* Dismantling of Saturn Launch Complexes 34 and 37, sites of Saturn I and
IB launches at start of Apollo program, was begun at Kennedy Space
Center by Southern Contractors Service. Firm had bid $15051 for
structures built at cost of $147 990 581. Dismaniling would be com-
pleted within seven months. NAsA spokesman had said total of
$53 856 403 had been saved in equipment and structures from com-
plexes, “one of the highest returns ever” for such a program. Nasa
Centers would receive salvaged equipment for active programs. Equip-
ment valued at $5 891 866 would be given to Atomic Energy Com-
mission; Depts. of Commerce, Interior, and Agriculture; Dept. of
Health, Education, and Welfare; and universities with Government
research grants.

Launch control rooms in Launch Complex 34 and 37 blockhouses
would be retained in launch configuratior: for historical and public
information purposes. Historical marker outside would inform visitors
of past events. Seven Saturn I and IB vehicles had been launched
from Complex 34 culminating in Apollo 7, first manned command and
service module launch, Oct. 11, 1968. Complex also had been scene
of tragic Jan. 27, 1967, fire that took lives of three astronauts. Eight
Saturn I and IB vehicles had been launched from Pad 37B, terminating
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with Apollo 5, first Apollo lunar module launch, Jan. 22, 1968.
(M Her, 4/29/72; ksc Release 88-72; xsc Hist Off; ksc memo to
nasa Hist Off)

¢ Appoiniment of Owen G. Morris as Manager, Apollo Spacecraft Program,
was announced by Dr. Christopher C. Kraft, Jr., Manned Spacecraft
Center Director. Morris, former manager for lunar module in program
office, succeeded B/¢ James A. McDivitt (UsaF), who became Special
Assistant to the Center Director for Organizational Affairs. Appoint-
ments were effective immediately. (Msc Release 72-85)

* NasA announced publication of The Experiments of Biosatellite II (NAsA
SP-204), edited by Joseph F. Sanders. Book described first successfully
completed Biosatellite mission, which carried plants, frog eggs, amoeba,
and seeds on earth orbital mission Sept. 7-9, 1967, to determine effect
of space flight on hvmg organisms. (NASA WR 5/ 1/ 72, 5; A&A 1967)

May 1-4: Fourth meeting of Joint U.S-U.S. SR. Editorial Board for
preparation and publication of space biology and medicine review
convened in Washington, D.C. Cochairmen were Dr. Melvin Calvin of
Univ. of California at Berkeley and Prof. Oleg G. Gazenko, Director
of Soviet Ministry of Health. Under Oct. 8, 1965, Memorandum of
Understanding between Nasa and US.S.R. Academy of Sciences,
Board reviewed research from the two couniries for publication. (NAsA
Release 72-89)

May 2: Apollo 16 rock and photography briefing was held at Manned
Spacecrafi Center. Dr. Paul W. Gast, Chief of Msc Planetary and
Earth Sciences Div., said first few weeks of preliminary examination
of Apollo 16 samples would be occupied with opening bags and
weighing, dusting, photographing, and examining rocks. Catalog,
including photos, of all samples should be completed by end of May.
Rocks examined to date appeared to be breccias. One rock-—collected
during third extravehicular activity and described on moon by As-
tronaut Charles M. Duke, Jr., as “an honest to goodness igneous
rock”—was different in texture and appearance from other typical
breccias, but had not yet been precisely classified. “Zap pits” on the
surface indicated rock had been lying on one side. It was flattish with
very fine, silverish crystals in finer grain matrix with no vesicules. Dr.
Gast said rock could be rapidly crystallized igneous rock, very-
high-grade metamorphic rock, or metamorphic rock that had been at
temperatures of 1000°C (1300 K) long enough to be completely re-
crystallized.

Dr. William R. Muehlberger of Univ. of Texas and U.S. Geological
Survey expressed surprise at “the tremendous number of clasts [rock
fragments]” within rocks. Clasts represented “crustal material hauled
in from somewhere and that’s a tremendous plus beyond what we had
originally conceived of as geiting. . . . So whether it’s volcanic in
origin and therefore . . . this is crust from straight under somewhere
or whether it’s impact origin and therefore crustal material thrown
in from some distance doesn’t matter.” By selecting Descartes as
landing site, NasA had obtained exira sampling, “maybe even a better
sampling,” than in other highlands missions. “And we may even have
sampled another quadrant of the Moon that we wouldn’t have gotten
in any other way. ... we may have a good deal more than the 15
percent or so of the highlands represented in these rocks and we may
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have a much older segment of the time scale represented.” (Transcript)
® NasA Associate Administrator for Applications Charles W. Mathews
briefed House Committee on Science and Astronautics’ Subcommittee
on Space Science and Applications on Applications Technology Satel-
lites F and G and Synchronous Meteorological Satellite. Projects had
been reported to be experiencing technical and cost problems. Nasa
review had found in ATS project “considerable progress has been made
in . . . completion of . . . thermal structural model. Other elements,
such as the integrated communications transponder, were not keeping
pace . . . significant imbalance had developed in the total project. It
has been necessary then to reschedule and reestablish the proper
phasing between project elements.” Manpower and expenditure rates
had been reduced, management changes had been made, and reporting
arrangements had been strengthened. Reduced project content would
provide for protoflight ATs—F and required integration and testing.

“These actions are expected to be completed this summer. Our
appraisal . . . is that the ATs—F launch will occur in the early spring
of 1974 with ATs—G to follow in a year to eighteen months.” Costs
were expected to remain within FY 1973 estimate of $180 million to
$215 million exclusive of $48.4-million vehicle costs.

Review of sms had confirmed need for correction in funding and
scheduling because of introduction of advanced design features mot
adequately assessed in program definition. “Primary emphasis is now
being placed on completing engineering model verification tests during
. . . this year to insure an orderly initiation of the production phase
in early FY 1973.” Nasa had established and was monitoring milestone
schedules, had strengthened contractor’s project management organi-
zation—including change in project manager and transfer of key
NASA personnel to organization—and had improved flow of information
between NAsA and contractor to improve project visibility. Parts pro-
curement was proceeding satisfactorily after “special remedial attention.”
sms development schedule would be 33 mos, placing launch of sMs-a
in early fall of 1973. Second spacecraft, sMs-B, was scheduled to be
launched five months later. sMs—B total runout cost was estimated at
maximum $50 million exclusive of $8.4-million vehicle cost, reflecting
FY 1973 reprogramming requirement of $4.5 million. “I believe that
this project is now proceeding on a sound basis and will prove to
be a very significant addition to N0AA’s [National QOceanic and Atmos-
pheric Administration’s] weather satellite system.” (Testimony)

* Discovery that calcium chloride concentration in brackish waters of ponds
in Victorialand region of Antarctica—most Mars-like area on earth—
prevented growth of microorganisms was announced by nNasA. Jet
Propulsion Laboratory scientists Dr. Roy E. Cameron and Frank A.
Morelli had concluded that any water found on Mars might be as salty
and sterile. They had successtully grown microorganisms in Antarctic
soil samples, but no form survived when kept in pond water. “In
this environment,” Dr. Cameron said, “the capacity of life to adapt and
survive is pushed to its limit and beyond. The concentration of living
things around water sources in the dry valleys and their thinning out
and final disappearance on the cold, dry slopes may provide the
model for the distribution of life we may . . . someday find on Mars.”
(vasa Release 72-90)
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* Manned Spacecraft Center announced Deputy Director of Flight Opera-
tions Howard W. Tindall, Jr., had been named Director of Flight
Operations effective April 30. He succeeded Sigurd A. Sjoberg, who
had been acting Director of Flight Operations and Deputy Msc
Director. (Msc Release 72-88)

* NASA announced award of two cost-plus-fixed-fee contracts for six-month
studies of advanced propulsion systems for short takeoff and landing
aircraft. General Motors Corp. Diesel-Allison Div. would receive
$574.000 and General Electric Co. Aircraft Engine Group, $567 000
to evaluate and submit designs on different propulsion systems—
including augmentor wing, internally blown flap, and externally blown
flap. (vasa Release 72-92)

* Senate received President Nixon’s nominations of Apollo 16 Astronaut
Charles M. Duke, Jr., for promotion from lieutenant colonel to full
colonel in Air Force and of Apollo 16 Astronaut Thomas K. Mattingly
II for promotion from lieutenant commander in Navy to permanent
grade of commander. Senate confirmed both nominations May 16. (CR,
5/2/72, 8S7135; 5/16/72, S$7969)

May 3: Apollo 16 Astronauts John W. Young, Thomas K. Mattingly II,
and Charles M. Duke, Jr., held press conference at Manned Spacecraft
Center and showed films and still photos taken during April 16-27
mission. Crew’s physical condition was already back to normal. Mat-
tingly’s exercise-response tests had been normal one day after landing,
and Young’s and Duke’s had been normal two days after landing.
Tests to determine potassium levels were still under way.

Young said engine problem that had delayed lunar landing six hours
had made A4pollo 16 “a cliff-hanger of a mission from where we were
sitting in the cockpit; but the ground came through . . . with a couple
of clutch hits and put us right back in the ball game. I know there was
a lot of work being done on the ground and, speaking for the flight
crew, we certainly appreciate it.” Young also praised lunar roving
vehicle which carried him and Duke over lunar surface. “The suspen-
sion system on the Rover is absolutely remarkable. We never had the
feeling of spinning out or anything, but sometimes we went in some
deep holes and sometimes the vehicle bounced up in the air and came
down on a rock . . . [but] it didn’t seem to affect the performance of
the machine.”

Duke said lunar surface was so clear that “features look almost
like you’re right next door to them,” like a clear day in western U.S.
desert. “Some mountains you think are right next to you and [they]
end up 20 miles [32 km] away. You have the same feeling on the lunar
surface. Looking out the window from the lunar module . . . South Ray
Crater . . . looks like it’s just right next to you, but it was 6 kilometers
[8%% miles] away.” (Transcript)

* Senate Committee on Aeronautical and Space Sciences reported to Senate
H.R. 14070, $3.420-billion FY 1973 nasa authorization bill [see April
25]. (S Rpt 92-779)

* President Nixon sent message to Congress transmitting World Weather
Program, Plan for Fiscal Year 1973, report of U.S. participation in
program. He said: “Through new satellites, telecommunications, and
computer technology, global information for early predictions and
hazardous weather warnings is being acquired, processed, and then
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distributed in increased volume and detail.” Program was “essential
to a total environmental monitoring system for our planet” and could
“serve as a model . . . for other environmental systems.” Other environ-
mental data could be “collected and exchanged through a vehicle like
the World Weather Program.” (PD, 5/8/72, 819)

* Two-month program to demonstrate feasibility of transmitting TV and
voice communications direct via satellite to six Alaskan communities
began at Juneau, Alaska. ComSatCorp would install small transportable
ground station at six locations—Juneau (May 3-5), Kodiak (May
16-18), Bethel (May 29-31), Nome (June 7-9), Barrow (June
20-22), and Ft. Yukon (July 3-7). TV programming by Alaskan
Fducational Broadcasting Commission would be transmitted from
ComSatCorp’s Bartlett ground station in Talkeetna, Alaska, via Intelsat-
IV F—4 over Pacific, to transportable station. (ComSatCorp info sheet,
5/1/72; ComSatCorp PI10)

* Lockheed Aircraft Corp. Chairman Daniel J. Haughton told annual
meeting of shareholders in Van Nuys, Calif., that he expected higher
net earnings on lower sales volume in 1972. He predicted that Lock-
heed would receive substantial orders for L~1011 TriStar transport in
coming years. (Pearlstine, WS/, 5/2/72, 17; Lockheed pIO)

Moy 3-11: Scientific and Technical Subcommiitee of United Nations
Committee on the Peaceful Uses of Outer Space met to plan program
for parent Committee. Italian space expert Franco Fiorio asked 28
members present if scientists from smaller countries would be allowed
to stand in line and buy tickets to board Soviet or U.S. manned space
laboratory. Dr. Fernando Mendonca of Brazil said advances in space
technology were providing data that could help speed economic devel-
opment in poorer countries but UN. itself had neither technical
manpower nor finances to assist these countries in using data. During
debate over remote sensing by satellite, Sweden tried to open discussion
of what U.N. could do to protect economic interests of small nonspace
power from possible commercial exploitation by countries collecting
data from satellites. Only Argentina supported Swedish view; majority,
including U.S. and U.S.S.R., said such discussions were premature.
Arnold W. Frutkin, NasA Assistant Administrator for International
Affairs, renewed U.S. pledge that data from satellites would be shared
with other couniries without discrimination. All members of Sub-
committee were invited by NAsA to inspect data processing center at
Goddard Space Flight Center but only six countries accepted. (Teltsch,
NYT, 5/14/72, 15)

May 4: Arcas ozone sounding rocket launched by nNasa from Wallops
Station carried Goddard Space Flight Center payload to 60-km
(37.3-mi) altitude to measure performance of new parachute deploy-
ment technique and measure payload pendulation below parachute.
Technique provided greater parachute opening shock and was expected
to reduce parachute fouling experienced with older techniques. Para-
chute and payload performed nominally and experimental objectives
were met. (NasA proj off)

* Appointment of Clifford E. Charlesworth, Deputy Manager of Manned
Spacecraft Center Skylab Program Office, as Manager of newly created
Earth Resources Program Office was announced by Msc. (Msc Re-
lease 72-94)
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May 5: U.S.S.R. launched Cosmos 488 from Plesetsk into orbit with
317-km (197-mi) apogee, 185-km (115-mi) perigee, 89.5-min period,
and 65.2° inclination. Satellite reentered May 18. (¢sFc SSR, 5/31/72;
SBD, 5/9/72, 48)

* United Nations Legal Subcommittee on the Peaceful Uses of Outer Space
ended four-week session in Geneva with agreement on some articles
in Soviet draft treaty to ensure free access to moon. Subcommittee had
agreed to uphold right to explore and use moon and right of lunar
explorers to use facilities placed on moon by another country in
distress situations. U.S.S.R. had refused to accept U.S. proposals
that treaty apply to other celestial bodies and that every country give
60-day notice before launching space mission. U.S. and U.S.S.R. had
expressed reservations on draft convention introduced by France and
Canada that would compel publication of launch information. (NYT,
5/6/72, 3:9)

® Plans for Upper Atmosphere Observatory for U.S. and Canadian scien-
tists were described in Science by Massachusetts Institute of Technology
scientist J. V. Evans. Ground-based observatory would be close to U.S.-
Canadian border, near magnetic 60° latitude. It would provide first
opportunity to measure all parameters important in upper atmosphere—
altitude to 1000 km (620 mi) over north-south expanse of 1000 km.
Users could observe two distinct parts of upper atmosphere and transi-
tion between them, one part coupled to earth by magnetic field and
second part loosely held and subject to particle bombardment from
outside earth. Observatory’s applications would include long-distance
radio communications, long-range weather prediction, and interna-
tional cooperation in research and education. Facility, costing $14
million, would complement Global Atmospheric Research Program
(GARP). (Science, 5/19/72, 463~72)

s Radar-guided usar Sprint missile launched from Kwajalein Atoll inter-
cepted multiple-warkead missile launched from Vandenberg Air Force
Base over Pacific in second successful test of antiballistic missile against
multiple targets. (vei, NYT, 5/9/72, 33)

* Award of $112 000 contract to McDonnell Douglas Corp. for visual system
definition study leading to development of space shuttle mission simu-
lator was announced by Manned Spacecraft Center. (Msc Release
72-92)

May 6: USSR. launched Cosmos 489 from Plesetsk into orbit with
1004-km (623.9-mi.) apogee, 967-km (600.9-mi) perigee, 104.7-min
period, and 74° inclination. (e¢src SSR, 5/31/72; SBD, 5/9/72, 48)

Meay 7: Tank cart defueling recovered Apollo 16 command module for
storage at San Diego Naval Air Station exploded because of over-
pressurization. Forty-six persons were hospitalized. All were suspected
of having inhaled toxic fumes, but examination revealed no symptoms
of inhalation. One suffered broken kneecap and two broken toes. Six
were treated for lacerations and bruises. (upi, W Post, 5/8/72, A2;
AP, B Sun, 5/8/72, A1; Msc PA0O)

* NasA had definite plans for international rendezvous and docking mission
to link three Soviet cosmonauts with three U.S. astronauts in 1975,
Washington Post reported. Tentative date was June 14, four days after
U.S.S.R. orbited Salyut station and three days after cosmonauts docked
Soyuz spacecraft at one end of Salyut 15 m (50 ft) long. Apollo
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spacecraft would dock with orbiting Salyut on 15th Apollo orbit of
earth, day following Apollo launch. For 56 hrs astronauts and cosmo-
nauts would work and live together under guidance of mission control
centers in Houston and in Baykonur. There were “no longer any
technical doubts that the feat of flying an American and a Russian
spacecraft together can be accomplished.” Dr. Christopher C. Kraift,
Jr., Director of Manned Spacecraft Center, had said, “We haven’t seen
anything in a technical sense that says we should stop.” (O’Toole,
W Post, 5/7/72, B2)

* Soviet scientists were studying “collective effect” accelerators with high-
current electrons to achieve very high energies needed to split atoms at
lower cost and effort than by larger traditional accelerators. Traditional
circular accelerators raised energy of electrons 50 mev per m. Collective-
effect principle increased energy gain to 1000 mev per m. Very-high-
current electron accelerators had been developed in U.S. and U.S.S.R.
to generate beams of relativistic electrons with speeds close to velocity
of light. (Shabad, NYT, 5/7/72, 64)

May 8: Dr. James C. Fletcher, NasA Administrator, discussed space pros-
pects in interview published in U.S. News & World Report: Chances
of joint U.S. and U.S.S.R. mission were “quite good.” It hadn’t been
decided “exactly how it would work, but there might be two or three
astronauts and the same number of cosmonauts.” U.S.S.R. probably
would be “very active” in manned space flight until U.S. space shuttle
was flying in 1978. “So it may appear that we have lost our leadership
during that period.” U.S.S.R. would “try to be first in something—
probably with manned and unmanned missions” during 1974 to 1978.
“If and when they land men on the moon—even if they land on the
same side . . . where we landed—that would attract a lot of public
attention. . . . If they were to land on the far side of the moon, that
would be even more spectacular.” It would also be spectacular, Dr.
Fletcher said, if U.S.S.R. announced it was “putting up a space station
as the first step in a program to get to Mars.”

Gap in U.S. space program had been caused by “series of things”
including cancellation of two Apollos. “We probably should have
worked it so that the shuttle would be operating earlier, but we spent
a lot of time studying the shuttle—and that was good. . . .” Only
possible fill-in was to “fly more Apollo components, and we are looking
at that possibility. We have leftover Saturn rockets and leftover com-
mand-and-service modules, and we’re looking to see if they can be
used between 1974 and 1978.” It would take another Spuinik to
accelerate U.S. space program to peak force, “but I don’t see that it’s
necessary. . . . 1 honestly think that we could do a reasonably good
job on the budget that we’ve programmed for the *70s. I think the
main problem with the five-year gap is going to be loss of national
prestige during the period.” Space program critics and decreasing
space budget “may have a negative impact on people wanting to stay
with the space program.” If there were no gap-filling missions, “we
may have to phase part of the astronaut eroup into some other kinds
of work while we wait for the shuttle.” When shuitle was operational
it would “enable us to make space flight a routine event. Maybe we’ll
have an every Monday-morning flight out to space. This will change
the nature of what we do in space completely. When we can get into
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space cheaply, easily, quickly and routinely, this will open up space
for new ventures at present not predictable.” (US News, 5/8/72)

* Decision to plan large multipurpose optical telescope to be launched and
serviced by space shuttle in 1980s was announced by Nasa. Large
Space Telescope (LsT) to study energy processes in galactic nuclei,
early stages of stellar and solar system formation, supernova remnants
and white dwarfs, and other phenomena relevant to origin of universe
would also provide long-term monitoring of atmospheric phenomena on
Venus, Mars, Jupiter, and Saturn. Telescope, able to observe galaxies
100 times fainter than those seen by most powerful ground-based optic
telescope, would weigh between 9000 and 11000 kg (20000 and
25000 1bs) and have length of 12 to 16 m (40 to 52 ft) and diameter
of 3.6 to 4 m (12 to 13 ft). It would include diffraction-limited mirror
with 3-m (10-ft) diameter. LST project management had been assigned
to Marshall Space Flight Center. (NasA Release 72-98)

* NASA announced formation of JT3D/JT8D Refan Program Office in Office
of Aeronautics and Space Technology. New Office—to be managed and
directed by James J. Kramer, Chief of Noise Pollution Reduction
Branch in Aeronautical Propulsion Div.—would direct program to
develop and demonstrate modifications to JT3D and JT8D engines
produced by United Aircraft Corp.’s Pratt & Whitney Div. Larger
diameter, quieter, single-stage fans, together with suitable acoustic
nacelles, would seek maximum practicable quieting at takeoff and
landing approach. Refan program was part of joint effort by Nasa,
Dept. of Transportation, and Federal Aviation Administration to define
retrofit changes that would produce significant aircraft noise reduction.
(nasA Release 72-96)

¢ Scientists at Soviet Academy of Sciences’ Ioffe Physical-Technical Insti-
tute had reported detecting seven cosmic ray events involving particles
identified as antiprotons, New York Times reported. Experiment—
in which balloon-borne detecting devices had drifted at 32-km (20-mi)
altitude for 20 hrs before being recovered—appeared to strengthen
hypothesis that universe was composed symmetrically of ordinary matter
and antimatter. According to Izvestia description, scientists had de-
vised cosmic ray counter sensitive only to positively charged protons
and negatively charged antiprotons. (Shabad, NYT, 5/9/72, 33)

* Aviation Week & Space Technology editorial adapted from paper by
Dr. Homer E. Newell, NAsA Associate Administrator, presented views
on future trends in space: Decade of 1970s would see emphasis on
“beneficial returns from our investments in the first decade of the
space age. It will also be a decade in which we will consciously seek
to avoid the large funding peaks that characterized the Apollo era.”
Number of achievements possible’ within limited budgeting would
be limited. “In the science arena, and in particular in the exploration
of the solar system, this will mean some effort on extending our explora-
tion of earth.like planets. And that will be about it, unless some
circumstances again change our emphasis on space science.” In 1980s
NAsA would “be getting to those very special, very important missions
to the smaller bodies of the solar system . . . which will give us prob-
ably our best look at the very earliest days of the solar system. Then, in
addition, we should during the 1970s look to the best husbanding and
application of our space sciences resources to see if we can’t get in
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one or two early missions of this type.” At any progress rate, “the
nation, and indeed the world, is not going to run out of important and
exciting and inspiring things to do in exploring and seeking to under-
stand this wonderful universe.” (4v Wk, 5/8/72, 7)

* Swiss federal aircraft factory in Emmen had developed hot-water rocket
for assisted aircraft takeoffs, Aviation Week & Space Technology
reported. Pohwaro (pulsated, overheated, water rocket) had been tested
on Swiss air force Dassault-Breguet Mirage 3 and Pilatus Porter
aircraft. (Av Wk, 5/8/72, 9)

May 8-10: U.S.-U.S.S.R. Joint Working Group on the Natural Environ-
ment met at NAsA Hq. to carry out recommendations of Joint Working
Group which met in Moscow Aug. 2-6, 1971. The 1971 meeting had
recommended experiments in remote sensing of environment at analo-
gous and complementary sites in U.S. and U.S.S.R., with each country
carrying out research at its own sites, and joint efforts in remote
sensing of ocean to relate satellite measurements to sea-surface meas-
urements. Cochairmen of Group were Leonard Jaffe, Nasa Deputy
Associate Administrator in Office of Applications, and Yu. K. Khodarev,
Deputy Director of Soviet Institute of Outer Space Research. (NAsa
Release 72-97)

May 8-12: First U.S.~U.S.S.R. meeting on lunar cartography was held
in Washington, D.C., to implement recommendations of Joint Working
Group on Exploration of Near-Earth Space, the Moon and the Planets.
Group at Aug. 2-6, 1971, meeting in Moscow had recommended
exchange of lunar maps and meetings of U.S. and Soviet experts to
discuss lunar map preparation using common lunar coordinate system.
(NAsA Release 72-93; NASA PAO)

» NAsA officials met with 25 national winners in Skylab student project
competition at Marshall Space Flight Center to discuss design of
students’ space experiments and demonstratiens. During visit students
toured MsFc laboratories and Alabama Space and Rocket Center.
(NasA Release 72-94; MSFc PAO)

May 9: Sen. Walter F. Mondale (D-Minn,) said in Washington, D.C,,
that arguments for space shuitle development had become “classic
case of bureaucratic deception and waste.” He would offer amendment
to cut off all shuttle funds. (NYT, 5/11/72)

* U.S.S.R. announced appointment of Gen. Vladimir . Tolubko, rocket

specialist serving near Chinese border, as commander of Soviet
strategic missile forces. (Shabad, NYT, 5/10/72)

May 10: nasa and European Space Research Organization (ESRO) were
jointly soliciting proposals from scientists for planning experiments
that could be carried on Explorer-class spacecraft in late 1970s. Scien-
tists whose proposals were chosen would work in teams to aid in
planning mission and help Nasa and Esro decide whether to conduct
missions. Current plans called for one Explorer spacecraft to fly in
circular, solar orbit with 2-million-km (1.2-million-mi) radius while
dual ‘mother-daughter spacecraft flew close together in elliptical earth
orbit. Three spacecraft would be launched by Thor-Delta booster from
Kennedy Space Center between 1976 and 1978. Mother-daughter space-
craft would make repeated passes through earth’s magnetic field to
measure fine-scale space and time variations while interplanetary
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spacecraft recorded simultaneous variations of incoming solar wind.
(vasA Release 72-100)

* Apollo 12 commander Charles Conrad, Jr., parachuted safely from wasa
T-38 jet aircraft just before it crashed near Bergstrom Air Force
Base, Tex. Cause of crash was being investigated. Conrad was on
routine flight from Dobbins A¥B, Ga., to Ellington are, Tex. (UPI,
W News, 5/11/72, 20)

* Dr. William W. Duke, twin brother of 4pollo 16 Astronaut Charles M.
Duke, Jr., replied in letter published by Washington Post to April 26
article by Post columnist Nicholas von Hoffman that criticized astro-
nauts and Apollo 16 mission. “My brother stated publicly that he would
go to the moon anonymously. He sought no personal gain. No one will
recall the names of these space explorers, but each time one mission
is completed, the next is easier. I am sure the second, third, or one
hundredth man to sail around the world found it easier than the one
preceding. Who is to judge what is to be gained now or one hundred
years hence in and from space?” (W Post, 5/10/72, Al5)

May 10-17: U.S.-U.S.S.R. Working Group II met in Moscow to discuss
compatible rendezvous and docking of spacecraft in space. (NAsA
Off Int Aff)

May 10-24: Committee on Space Research (cospar) held 15th meeting
in Madrid. First firm indication of water ice on Mars from photos
returned by Mariner 9 (launched by nasa May 30, 1971) was an-
nounced by Jet Propulsion Laboratory scientist Dr. James A. Cutts.
He and team had noted that residual south polar cap 320 km (200 mi)
wide was unchanged throughout southern summer but was hidden by
thin carbon dioxide frost that covered region 3200 km (2000 mi) in
diameter during winter. In spring, it appeared that dry ice again
evaporated and cap shrank to 320-km zone of water ice,

Working sessions on terrestrial planets and outer planets were held
by NasA and Soviet scientists to discuss programs for exploration of
Venus, Mars, Saturn, and Jupiter. Discussions fulfilled recommenda-
tion of August 1971 Nasa-US.S.R. Working Group that planetary
exploration be discussed jointly at international colloquia.

Space Science Board of National Academy of Sciences and National
Research Council submitted United States Space Science Program:
Report to COSPAR. Report, covering 1971, summarized analyses and
observations from experiments on board spacecraft, sounding rockets,
balloons, and aircraft. (Miles, LA Times, 5/11/72; Text; nasa Int Aff;
NASA Release 72-106; W Post, 5/23/72, A10)

May 11: Senate passed H.R. 14070, $3.444-billion Nasa FY 1973 authoriza-
tion bill, after adopting amendment by Sen. Howard W. Cannon
(D-Nev.) that increased allocation for aeronautical research and devel-
opment by $24 million. Increase included $21 million for program to
design and demonstrate certifiable modifications to retrofit existing civil
aircraft for quieter performance and $3 million for aircraft collision
avoidance. Senate rejected, by vote of 61 to 21, amendment by Sen.
Walter F. Mondale (D-Minn.) to delete $228 million requesied for
space shuttle development. (CR, 5/11/72, S7698-7763)

* Nasa-developed battery technology had been used by McCulloch Elec-
tronics Corp. to design high-energy-output batteries for sure, fast
starts for power tools and sports equipment. Medical and photographic
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applications were also being developed. New batteries could be re-
charged 90 to 100 times faster than existing batteries--15 to 20 min
instead of 14 to 16 hrs. (NasA Release 72-95)

* Sen. William Proxmire (D-Wis.) sent letter to Nasa Hq. requesting Nasa
comments on General Accounting Office report that recommended
Manned Spacecraft Center contracting officer “devote more attention”
to performance of NAsA contractor Service Technology Corp. Firm,
subsidiary of Ling-Temco-Vought, Inc., had received average annual
income of $12 million from extensions to $16-million contract signed
with Nasa in 1967. sTc work included building and ground main-
tenance, engineering design and construction of hardware, technical
writing and editing, and publications distribution service. ¢Aa0 had
found stc practices “doubtful.” (H Post, 5/14/72)

* Dr. Aleksander P. Vinogradov, Vice President of Soviet Academy of
Sciences, presented report on Luna 20 samples to Academy. He had
earlier, on May 4, published data on soil sample in Pravda. Luna 20
had landed near moon’s Apollonius Crater in mountainous area between
Sea of Crises and Sea of Fertility and returned to earth with lunar
samples. Luna 20 soil was light grey, porous consertal (of texture
in which irregular crystals interlocked) material containing fewer
glassy, fused particles than Luna 16 samples from Sea of Fertility.
Average particle size was 70-80 millimicrometers with largest particle
in excess of one millimeter. Albedo value was higher than for samples
returned by Luna 16, Apollo 11, or Apollo 12.

Basic mass of particles were anorthositic rock containing large
amount of feldspar, metallic iron, and olivine. “The lunar samples’
surprise proved to be the presence of pulverized metallic iron, which
. . . does not oxidize, as distinct from terrestrial iron. This discovery
may be of great practical significance. We have shown experimentally
that under certain conditions it is possible to obtain such iron in the
laboratory from basalts. If we succeeded in developing cheap tech-
nology for the industrial production of inoxidizable iron, this would
give technology a magnificient construction material.” Understanding
nature of formation of anorthosites would be of even greater signifi-
cance. “Perhaps it will even elucidate the most ancient history of our
planet. A popular hypothesis once existed among geologists that the
earth’s crust originally consisted of anorthosite rocks. Now it has
unexpectedly received strong ‘corroboration’ from the moon.

“After study of the lunar rock the nocturnal luminary appears before
us as a ‘twofaced Janus.’ On the moon’s visible side vast territories
are occupied by basaltic seas, while the entire far side is practically
a solid continent, apparently formed from anorthositic rocks. Such a
sharp difference is one of the moon’s most exciting secrets.” (Izvestiya,
FBIS-Sov, 5/17/72, L1; Sov Rpt, 5/19/72, 1)

* Astronaut Stuart A. Roosa was named chairman of Manned Spacecraft
Center board to investigate cause of May 10 T-38 aircraft accident in
which Astronaut Charles Conrad, Jr., parachuted to safety at Berg-
strom Air Force Base, Tex. (Msc Release 72-100)

May 12: Dr. Thornton Page of Naval Research Laboratory (NRL) showed
photos and described results of Apollo 16 far-ultraviolet camera
and spectrograph experiments at Manned Spacecraft Center press
conference. Photos had revealed presence of three atmospheric rings
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around earth, rather than two as previously believed. Newly discovered
ring was probably composed of oxygen or emissions from molecular
nitrogen. Photo also showed shape of geocorona. “The geocorona is
well known, and . . . measurements had been made from below. But
. . . this is the first time, except for the work on 060—v results, where
the geocorona has been viewed from outside. From these photographs,
we'll be able . . . to give the amount of Lyman-Alpha light emitted
by each cubic mile at each distance away from the earth on all sides. ..
and get a three dimensional model of the geocorona.” (Transcript)

Four companies submitted technical proposals to Manned Spacecraft

Center for NasA space shuttle contract: Grumman Aerospace Corp.,
Lockheed Missiles & Space Co., North American Rockwell Corp. Space
Div., and McDonnell Douglas Astronautics Co. (Nasa Release 72-103;
Marshall Star, 5/17/72, 1)

Extension of McDonnell Douglas Corp. contract for design study of space

shuttle orbiter auxiliary propulsion systems to include study of earth-
storable propellants was announced by Manned Spacecraft Center.
Extension increased contract value to $576 000 and carried it through
Oct. 15, 1972. (msc Release 72-101)

Apollo 16 Astronauts John W. Young, Thomas K. Mattingly II, and

Charles M. Duke, Jr., completed 13 days of postflight debriefing at
Manned Spacecraft Center and prepared to spend first weekend in
seven weeks with their families. (Reuters, NYT, 5/13/72, 33)

NAsA launched Aerobee 170 sounding rocket from White Sands Missile

Range, N. Mex., carrying Naval Research Laboratory astronomy
experiment. Rocket and instrumentation performed satisfactorily. (SR
list)

Impact of computers on society was discussed in Science by Massa-

chusetts Institute of Technology computer scientist Joseph Weizenbaum.
Computer had “very considerably less societal impact than the mass
media would lead us to believe.” Space travel could not have been
undertaken without computers; computer and computer education
industries had “grown to enormous proportions.” But “much of the
industry is self-serving . . . like an island economy in which the
natives make a living by taking in each other’s laundry.” Part that
was not self-serving was supported largely by Government agencies
and other gigantic enterprises that knew “short-range utility of com-
puter systems but have no idea of their ultimate social cost.” Airline
reservation systems and computerized hospitals “serve omnly a tiny,
largely the most affluent, fraction of society. Such things cannot be
said to have an impact on society generally.” (Science, 5/12/72,
609-14)

May 12-19: U.S~U.S.S.R. Joint Working Group on Space Biology and

Medicine met for second time at Manned Spacecraft Center. Meeting
discussed data from Soviet Soyuz 11-Salyut I mission (June 6-30,
1971), preliminary data from Apollo 16 (April 16-27, 1972), pre-
and postflight examination procedures, and methods of predicting in-
flight status of crew members. Previous meeting was held in Moscow
Oct. 9-13, 1971. (nasa Release 72-101; W Post, 5/14/72, A28)

May 13: Meteorite crashed into moon near Apollo 14 Fra Mauro landing

site with force estimated to be equivalent to 8900 kilonewtons (1000
tons of TNT)—100 times larger than impact of Saturn V S-IVB stage,
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larger than any previous seismic event recorded on moon, and large
enough to record reflections from lunar core if it existed. Dr. Gary V.
Latham, principal investigator for Apollo passive seismic experiments,
said meteorite must have been about 3 m (10 ft) in diameter and
probably created new crater as large as a football field. Signal recorded
by four Apollo seismometers on moon was so strong that Apollo 14
seismometers were knocked completely off-scale for 16 min. Total
signal lasted more than three hours and signals that might correspond
to rain of debris thrown out by impact were recorded for about
one minute. (Msc Release 72-105)

* Supernova, or exploding star, 97 billion billion km (60 billion billion mi)
from earth was discovered by Hale Observatories astronomer Charles
Kowal. Kowal, who confirmed discovery on May 15, said supernova,
brightest discovered in 35 yrs, could become “one of the most studied
objects in astronomy.” Marshall Space Flight Center astronomers Dr.
Thomas Wdowiak and Joseph Michlovic used 1.5-m (5.6-ft) telescope
at Univ. of Arizona’s Catalina Mountain Observatory to observe super-
nova in infrared, optical, and near-ultraviolet wavelengths immediately
following first sighting and distributed findings. MSFC astronomer
Dr. Thomas Parnell and Dr. G. J. Fishman of Brown Engineering Co.
launched balloon over Lubbock, Tex., to make gamma ray observations
of supernova for six hours. (AP, NYT, 5/26/72, 9; msFc Release
72-83; Marshall Star, 6/28/72, 1)

* AP quoted scientists as saying new mirror being installed in Boyden
Observatory at Mazelspoort, South Africa, would provide most powerful
telescope in Southern Hemisphere. Scientists planned to use telescope
to flash laser beam to moon. (W Post, 5/14/72, D5)

* Delegation from Federation of American Scientists (FAs), nongovern-
ment organization, left for People’s Republic of China to explore means
of improving contacts between Chinese and American scientists. (Sci-
ence, 5/19/72, 783)

May 14: Physicist Dr. Ralph E. Lapp said in Washington Post article
that Nasa followed “cart-before-the-horse” or “rocket-before-payload
policy” in figuring shuttle costs. Question to be debated was not shuttle
transportation “but the basic purpose and worth of payloads.” Nasa
was “sorely perplexed as a federal agency whose basic mission was
accomplished when men landed on the moon.” Skylab mission in 1973,
“when a temporary, makeshift station is placed in orbit,” would end
NAsA manned space flight “unless the shuttle project goes ahead. In a
sense, it’'s a shuttle to nowhere unless a permanent space station is
also approved. This project, last costed at $10 billion, was once the
basic rationale of the shuttle, but its price tag seared off congressmen.
Now Nasa downplays the space station, but the Jan. 31, 1972, Mathe-
matica study includes 62 shuitle trips to space stations in one scenario.”
(W Post, 5/14/72, B3)

* Role of Vandenberg Air Force Base in space shuttle program was doubtful,
Frank Macomber said in San Diege Union. California politicians
were claiming “partial victory” in NasaA’s selection of West Coast site
for second shuttle launch and landing site. But “clear-cut win went
to Florida’s Cape Kennedy.” Dr. James C. Fletcher, NAsA Administrator,
had “made it clear it will be another eight years before space shuitle
launch base work would begin at Vandenberg.” In eight years “entire
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U.S. space picture will have changed. There will be a whole new set of
American leaders, and a Congress which today would approve a space
shuttle program for the West Coast might be so changed by 1980 that
it ;vould be voted down.” (Copley News Service, SD Union, 5/14/72,
23

U.S. was moving towards conversion to metric system despite opposition
from some industries concerned about resultant confusion and cost,
New York Times reported. American chemical and pharmaceutical
industries were now largely on metric system, as were NASA and
“important parts” of weapon and aircraft industries. General Electric
Co., whose products for foreign consumption were already made to
metric dimensions, had come out for conversion. In “carefully timed
manner,” each industry was following pace suited to its needs. (Sulli-

van, NYT, 5/14/72, 4:6)

May 15: nasa Flight Research Center was testing new curved, steep,

instrument landing approach for short takeoff and landing (sroL)
aircraft to reduce noise discomfort and airport congestion. Approach
could begin at various locations close to airport and would provide
better aircraft separation, more landings per given time, less en route
time, and lower airline operating costs by shortening terminal-to-
terminal times. Approaches began at altitudes between 1200 -and
1500 m (4000 and 5000 ft) and were flown to approximately 15 m
(50 ft) above ground. (¥rc Release 7-72)

National Oceanic and Atmospheric Administration (N0oAA) had indefi-

nitely postponed launch of 1Tos—¢ meteorological satellite, originally
scheduled for last February, because of NasA’s delay in updating
Thor-Delta launch vehicle with onboard computer for inertial guidance,
Aviation Week & Space Technology reported. Spacecraft would be
retrofitted with improved insirumentation and launched after 1T0S-D,
scheduled for launch in fall with improved Thor-Delta. (4v WE,
5/15/72, 11)

Two proposed flight plans, both with nighttime launch, for December

Apollo 17 mission were being studied by Manned Spacecraft Center,
Houston Post reported. Proposed launch times—selected for optimum
sun angle during lunar landing and surface activities—were 8:39 pm
EST Dec. 6, with lunar landing at 1:47 am EsT Dec. 11, and 8:48 pm
EST Dec 6, with lunar landing at 1:47 pm EsT Dec. 11. Nighttime
liftoff would be first in U.S. manned program. (Maloney, H Post,
5/15/72)

¢ Termination notices effective June 29 were sent to 198 employees at

Marshall Space Flight Center; 115 were downgraded or reassigned in
manpower reduction that would bring Msr¢ employment level to 5317
by June 30. Further reduction of 103 was planned for June 1973.
(Huntsville Times, 5/11/72)

“Rendock” was new word “trying to enter space lexicon,” 4viation Week
& Space Technology reported. Engineers studying proposed U.S.~
U.S.S.R. joint rendezvous and docking mission had tired of repeating
phrase in its entirety and had coined “what they hope will become the
standard, short version.” (Av Wk, 5/15/72, 13)

Physicists were studying possibility that magnetic substorm was created
by experiment conducted by Los Alamos Scientific Laboratory and
Univ. of Alaska Geophysical Institute. Experiment attempted to trace
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line in earth’s magnetic field from pole to pole by injecting barium
ions into upper atmosphere by rocket. Launch of Sandhawk Tomahawk
sounding rocket from Poker Flat near Fairbanks, Alaska, March 6
had caused unusual one-hour auroral display, accompanied by sudden
appearance of very-low-frequency (VLF) radio signals, 17 min after
barium injection. (4v Wk, 5/15/72, 11; Los Alamos P10)

* Sole reason for nonappearance of Soviet supersonic transport Tu-144
at Dept. of Transportation’s TRANSPO *72 exhibition at Dulles Inter-
national Airport May 27-June 4 was fact that pre-production prototype,
only version cleared for flights outside U.S.S.R., had range of less
than 6000 km (4000 mi), Aviation Week & Space Technology reported.
(Av Wk, 5/15/72, 13)

* National Academy of Sciences was seeking Congressional approval of
project to provide funds to Poland for comstruction of $1-million
astronomical research center as gift to mark 500th anniversary of
birth of Copernicus in 1973, New York Times reported. Additional
funds for equipment would be sought in U.S. from Polish-American
community. Facility would be in Warsaw. (Feron, NYT, 5/15/72, 81)

May 16: Press briefing on Apollo 16 preliminary science results was
held at Manned Spacecraft Center. Dr. David W. Strangway, Chief of
msc Geophysics Branch, said magnetic sample returned to moon on
Apollo 16 “did pick up fairly strong component of soft magnetization
as the result of exposure to the spacecraft systems. On return to the
earth, however, we were able to clean that out and to recover the
original hard component of magnetization which is what . . . we were
hoping to do.” Experiment had worked out “quite successfully and
suggests that the soft components that we’re seeing in the rocks is
indeed of spacecraft origin and is not an artifact of some kind that
came from the lunar surface. . .. if it did come from the lunar surface
we’ve contaminated it so much that we can’t sort it out afterwards.
But the hard component then, we believe, is real and it came back
through the whole journey and . . . is essentially unchanged and un-
modified.”

Dr. Paul W. Gast, Chief of Msc Planetary and Earth Sciences Div.,
said qualitative conclusion from chemical analysis of few samples
examined to date was “that the soil is certainly quite homogeneous
from point to point.” Homogeneity suggested that rock at Cayley
Plains might not be different from rock in Descartes and that neither
formation might have been formed from volcanic lava. Samples had
very high concentrations of aluminum and calcium—261%4% aluminum
oxide and 15% calcium—“very different from what we see everywhere
on the surface of the earth.”

X-rays of core tubes showed dispersion throughout soil of metal
particles—probably metallic iron—up to 0.5 cm (0.2 in) in diameter.
Tentative conclusion was “that metallic iron, both in the soil and
the rocks, is very much more abundant at this site than it’s been at any
other site on the moon and this may be a qualitative characteristic
of the Apollo 16 site and perhaps a qualitative characteristic of the
highlands is that rocks there contain bits of metallic iron. Tt is
tempting to speculate that this has something to do with the high
magnetic field at this region.” Although scientists couldn’t tell just
from looking at rocks whether any were volcanic, “the opinion is
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evolving that they are not.” Rocks appeared, to naked eye, to be impact
breccias. (Transcript; O’Toole, W Post, 5/17/72)

* Congress received Apollo 16 Astronauts John W. Young, Charles M.
Duke, Jr., and Thomas Mattingly II. In welcoming speech Sen. Strom
Thurmond (R-S.C.) said, “The trail they took into space has further
inspired all of us to reach for greater accomplishments.” Astronauts
urged continued support of space program.

Astronauts earlier in morning reported preliminary results from
April 16-27 lunar landing mission to House Committee on Science
and Astronautics. Slides shown included first photo showing intensity
of ultraviolet light around earth and also aurora belts, including mag:-
netosphere on equator never seen before [see May 12]. They alsc
showed photo of geocorona protecting earth from UV rays from sun.
Mattingly said of lunar exploration. “I think as we go further . . .
into our exploration of the moon, we’ll find it more and more complex
than we suspected it would ever be. In our fondest dreams, I believe
we never suspected the hidden treasures that are buried underneath the
lunar soil.” (CR, 5/16/72, S7839-40; W Post, 5/17/72, Al; Hearing
transcript)

* Nasa’s TF-8A aircraft, equipped with supercritical wing and piloted
by Thomas C. McMurtry, completed one of two flights scheduled from
Flight Research Center. Pressure distributions were measured from
mach 0.90 to 0.99 at altitudes from 12800 to 13960 m (42000 to
45 800 ft) with flaps closed and at 5° and 10°. Second flight, an
excess-energy maneuver, was canceled because DC generator light
came on at end of first flight. Problem was later corrected and second
flight was rescheduled. (NaAsa proj off)

* Arcas sounding rocket was launched by nNasA from Antigua, West Indies,
to 52.3-km (32.5-mi) altitude. Primary objective was to obtain ozone
measurements in upper atmosphere in conjunction with overpass of
Nimbus 4 satellite and with Nike-Cajun ozone launch (May 17).
Secondary objective was to validate further performance of new para-
chute deployment system tested May 4. Payload was ejected near apogee
and descended successfully by parachute; good ozone data were
acquired. (NasA Rpt srL)

¢ Marshall Space Flight Center announced agreement with U.S. Army
Corps of Engineers Huntsville Div. to provide facility design and con-
struction support as needed by MsFc for space shuttle program. (MsFc
Release 72-61)

* Canadian government purchase of video equipment valued at $500 000 to
receive direct TV transmissions from nasA’s Earth Resources Tech-
nology Satellites (ERTS) was announced by rca. First data-acquisition
facilities installed outside U.S., equipment would be at central receiver
site in Prince Albert, Saskatchewan, and Canadian Centre for Remote
Sensing in Ottawa. Facilities would go into full-scale operation when
first experimental ERTS was launched from Western Test Range.
(rca Release)

* U.S. patent No. 3 662 744 was awarded to General Electric Co. scientists
Robert W. Richardson and David B. Wright for esthesiometer invented
under NASA contract. Instrument, for possible use on Skylab, could
also help physicians test patients’ skin perception. User touched skin
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with flexible nylon wire projecting from instrument to measure degree
of sensitivity. (NYT, 5/20/72; Pat Off r10)

¢ US. and US.SR. were nearing “historic agreement to begin joint
ventures in space,” Wall Street Journal reported. “For the first time,
the Soviets are dropping their secrecy curtain enough to provide
detailed engineering data on their spacecraft—a sign that Brezhnev,
Kosygin & Co. really want to go ahead.” U.S. officials—including
Dr. James C. Fletcher, NasA Administrator, and Dr. Edward E. David,
Jr., Presidential Science Adviser—*“are eagerly committing themselves
to cooperation; American spacemen, feeling pinched for funds, now
count on accord to keep them flying in the future.” Political decision
on joint space mission “is in the hands of the Kremlin and the White
House.” Some officials believed “announcement of this Soviet-American
engagement could come before June—perhaps in Moscow if President
Nixon goes ahead with his scheduled trip there this month.” (Spivak,
WSJ, 5/16/12, 1)

* Former scientist-astronaut Dr. Brian T. O’Leary continued dialogue with
Univ. of Michigan astronomer James A. Loudon [see Jan. 16 and
March 28] in letter published by New York Times. “I basically agree
with Mr. Loudon’s defense of the human value of communications
and other applications satellites, but we do not need enormous shuttles
to transport such minuscule payloads. In addition, the shuttle jug-
gernaut is forcing NASA to cancel, postpone or trim much of its space
science and applications activity. This is regrettable. We need to take
a very careful look at the space shuttle before Congress appropriates
billions of dollars and we are irrevocably committed to an apparent
boondoggle.” (NYT, 5/16/72, 40)

¢ Collection of 28 paintings by artist-architect-astronomer Chesley Bone-
stell and 3 original drawings by Dr. Wernher von Braun, Nasa Deputy
Associate Administrator for Planning, were placed on exhibition at
American Museum-Hayden Planetarium in New York for indefinite
period. Bonestell paintings of early 1950s depicted future space ex-
plorations. Von Braun paintings suggested suit for astronaut extra-
vehicular activity on moon. (Am Mus Release)

* Redesignation of undersea long-range missile system (ULMs) as “Trident”
was announced by Secretary of Defense Melvin R. Laird during Wash-
ington, D.C., press conference. (upt, W Star, 5/17/72, A6)

May 16-17: Conference on Aircraft Engine Noise Reduction was held at
Lewis Research Center to present latest results of Nasa Quiet Engine
Program and efforts to reduce noise of future short takeoff and landing
(sTOL) aircraft to airline industry representatives. Roy P. Jackson,
NASA Associate Administrator for Aeronautics and Space Technology,
said future of civil aviation depended on “making the airplane ac-
ceptable to the community . . . in noise level and . . . engine emissions.”
NASA’s goal was to provide technology to make aircraft “unobtrusive
in its environment. Noise levels beyond the airport boundaries should
one day be indistinguishable in the ambient level.” Primary work in
propulsion-source noise reduction was “technology to modify existing
engines and . . . to design new propulsion systems . . . that operate
at significantly lower noise levels.” NAsA also was working on steep
approaches in landing to reduce ground noise and studying community
response to noise.
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Flight tests in 1971 with modified American Airlines Boeing 720
aircraft from Stockton (Calif.) Metropolitan Airport in clear weather
had shown “cockpit modifications made procedure of reducing ground
noise by effecting steeper approaches in' terminal area safe, repeatable,
and reasonable under clear-weather conditions.”

Carl C. Ciepluch, Deputy Manager of Lerc Quiet Engine Project
Office, discussed first tests, in May, of experimental engine A with
acoustic nacelle and 97 900-newton (22 000-1b) thrust. Lerc had tested
engine A at takeoff and landing speeds when noise was most noticeable.
Tests had shown that if four such engines were installed on DC-8 or
Boeing 707 aircraft takeoff noise would be 90 effective perceived noise
in decibels (epndb) instead of 116 on takeoff and 118 on approach
with current DC-8 and Boeing 707 engines. Although not suitable for
wide-bodied jets, quiet engine and nacelle was 8 to 13 epndb quieter
than engine used on Boeing 747s and DC-10s. Testing of engine with
nacelles would continue through fall to measure more precisely effec-
tiveness of noise suppression techniques and measure engine’s internal
noise sources other than the fan. Late in year, engine would be tested
in a new altitude chamber at Lewis. Second quiet engine was under-
going aerodynamic tests by manufacturer General Electric Co. at
Peebles, Ohio, before being delivered to Lerc at end of year for acoustic
tests. Nasa would use evaluation of both engines in designing quiet
experimental engine Mark II for “optimum trade-off period noise
reduction and installed weight penalty for aircraft application.”

Newell D. Sanders, Chief of Lerc v/SToL and Noise Div., chaired

conference and discussed noise levels, methods for noise reduction,
and quiet engine principles. (LeRc Release 72-29; Text; Lewis News,
5/5/72, 1; 5/19/72, 1; nasa SP-311)
17: U.S.S.R. launched Cosmos 490 from Plesetsk into orbit with
339-km (210.6-mi) apogee, 202-km (125.5-mi) perigee, 89.9-min
period, and 65.4° inclination. Satellite reentered May 29. (esrc SSR,
5/31/72; Sov Aero, 5/22/72, 32)

* nNasA’s TE-8A aircraft, equipped with supercritical wing and piloted by

Thomas C. McMurtry, completed flight from Flight Research Center.
Performance data were obtained at 10 700-m (35 000-ft) altitude and
mach 0.95-0.99. Wing pressure distributions were recorded at altitudes
from 8ﬁ800 to 9100 m (29 000 to 30000 ft) at mach 0.95-0.99. (Nasa
proj off)

¢ NasA launched four Nike-Cajun sounding rockets from Point Barrow,

Alaska. First rocket carried Goddard Space Flight Center grenade pay-
load to 110.2-km (68.5-mi) altitude to provide temperature, pressure,
density, and wind data in support of closely coordinated ozone and
atomic oxygen flights. All 31 grenades were ejected and detonated as
planned and sound arrivals were recorded on ground.

Second rocket carried ¢sFc payload to 84.6-km (52.6-mi) altitude
to measure ozone distribution in mesosphere and stratosphere in Arctic
after spring wind reversal and in conjunction with overpass of Nimbus
4 s