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NOTE TO AUTHORS OF PROSPECTIVE ENTRIES:

The compilation of this bibliography results from a complete search of the STAR and /AA files. Many
times a report or article is not identified because either the title, abstract, or key words did not contain
appropriate words for the search. A number of words are used, but to best insure that your work is
included in the bibliography, use the words Large Space Structures somewhere in your title or abstract,
or include them as a key word.

This supplement is available from the National Technical Information Service (NTIS), Springfield, Virginia
22161 at the price code AQ7.



INTRODUCTION

This bibliography is designed to be helpful to the researcher and manager engaged in
developing technology within the discipline areas of the Large Space Systems Technology (LSST).
Also, the designers of large space systems for approved missions (in the future) will utilize the
technology described in the documents referenced herein.

This literature survey lists 645 reports, articles and other documents announced between
July 1, 1985 and December 31, 1985 in Scientific and Technical Aerospace Reports (STAR),
and International Aerospace Abstracts (IAA).

The coverage includes documents that define specific missions that will require large space
structures to achieve their objectives. The methods of integrating advanced technology into
system configurations and ascertaining the resulting capabilities is also addressed.

A wide range of structural concepts are identified. These include erectable structures which
are earth fabricated and space assembled, deployable platforms and deployable antennas which
are fabricated, assembled, and packaged on Earth with automatic deployment in space, and
space fabricated structures which use pre-processed materials to build the structure in orbit.

The supportive technology that is necessary for full utilization of these concepts is also
included. These technologies are identified as analysis and design techniques, structural and
thermal analysis, structural dynamics and control, electronics, advanced materials, assembly
concepts, and propulsion.

A separate companion document “Space Station Systems Bibliography” (NASA SP-7056)
incorporates space station technology not applicable to large space systems. Space station
systems technology that is also applicable to large space systems may be documented in both
bibliographies. ’

Robert L. Wright, Space Systems Divison
Sue K. Seward, Technical Library Branch
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TECHNOLOGY FOR

LARGE SPACE SYSTEMS

A Bibliography (Suppl. 14)

01
SYSTEMS

Includes mission and program concepts and requirements, focus
missions, conceptual studies, technology planning, systems
analysis and integration, and flight experiments.

A85-32228*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

A CONCEPT FOR AN ADVANCED EARTH OBSERVATION
SPACECRAFT

U. M. LOVELACE (NASA, Langley Research Center, Hampton,
VA) IN: NTC '83; Proceedings of the National Telesystems
Conference, San Francisco, CA, November 14-16, 1983 . New
York, Institute of Electrical and Electronics Engineers, Inc., 1983,
p. 384-391.

Remote sensing missions have been synthesized which could
contribute significantly to the understanding of global environmental
parameters. Instruments capable of sensing important land and
sea parameters are combined with a large antenna designed to
passively quantify surface emitted radiation at several wavelengths.
A conceptual design for this large deployable antenna has been
developed. All subsystems required to make the antenna an
autonomous spacecraft have been conceptually designed. The
entire package, including necessary orbit transfer propulsion, is
folded to package within the Space Transportation System (STS)
cargo bay. After separation“the antenna, its integral feed mast,
radiometer receivers, power system, and other instruments are
automatically deployed and transferred to the operational orbit.
The design resulted in an antenna with a major antenna dimension
of 120 meters, weighting 7650 kilograms, and operating at an
altitude of 700 kilometers. Author

A85-34539
THE SOLAR POWER SATELLITE - A GOAL FOR THE
ECONOMIC DEVELOPMENT OF SPACE
P. E. GLASER (Arthur D. Little, Inc., Cambridge, MA) (Conference
on Developing Space: Our Next Frontler Dallas, TX, June 7, 8,
1984) Space Solar Power Review (ISSN 0191-8067), vol. 5, no.
1, 1985, p. 83-90. refs

Technological advances since the original proposal for SPS
stations in 1968 indicate that mainly environmental and funding
concerns, rather than feasibility, are the remaining questions in
any decisions to initiate an SPS project. The actual construction
could commence once satellites are beaming power to one another
at microwave frequencies and orbital transfer vehicles are in
operation. It is suggested that the SPS be treated as a long term
goal of the space program, and that technologies which will be
needed to begin construction or fulfill intermediate tasks before
the construction be identified and developed as part of other space
activities. The Space Station is regarded as the first step in that
process, to be followed by extensive on-orbit repair and
manufacturing capabilities, an orbit transfer system and
establishment of a permanently manned lunar base. M.S.K.

JULY 1986

A85-36662

JAPAN'S LARGE EXPERIMENTAL COMMUNICATIONS
SATELLITE (ACTS-E) ITS MISSION MODEL AND
TECHNOLOGY

T. IIDA, S. SHIMOSEKO, Y. OTSU, K. IWASAKI, M. SHIMADA
(Ministry of Posts and Telecommunications, Radio Research
Laboratories, Koganei, Tokyo, Japan), Y. OHKAMI, H. AZUMA, S.
KIBE, and T. KAl (Science and Technology Agency, National
Aerospace Laboratory, Chofu, Tokyo, Japan) IN: ICC '84 - Links
for the future: Science, systems and services for communications;
Proceedings of the International Conference on Communications,
Amsterdam, Netherlands, May 14-17, 1984. Volume 3 . New
York/Amsterdam, Institute of Electrical and Electronics Engineers,
Inc./North-Holland, 1984, p. 1098-1101.

Future missions of satellite communication systems are
discussed, and candidate communication/broadcast missions are
proposed. The configuration of Japan'’s new large experimental
communications satellite ACTS-E is shown and discussed. The
technology that will be necessary to realize the proposed candidate
missions is discussed, including transponder technology with very
long life and high reliability, antenna technology meeting electrical
performance requirements, antenna control providing high pointing
accuracy for multibeam antennas, antenna deployable mechanisms
satisfying electrical requirements, bus system technology, and an
earth station of extremely small size. C.D.

A85-37169* National Aeronautics and Space Administration.
Marshall Space Flight Center, Huntsville, Ala.

ORBITAL MANEUVERING VEHICLE (OMV) MISSIONS
APPLICATIONS AND SYSTEMS REQUIREMENTS

W. G. HUBER and D. C. CRAMBLIT (NASA, Marshall Space Flight
Center, Huntsville, AL) IN: New opportunities in space;
Proceedings of the Twenty-first Space Congress, Cocoa Beach,
FL, April 24-26, 1984 . Cape Canaveral, FL, Canaveral Council of
Technical Societies, 1984, p. 7-10 to 7-46.

The routine delivery of large payloads to low earth orbit has
become a reality with the Space Transportation System (STS).
However, once earth orbit has been achieved, orbit transfer
operations represent an inefficient use of the Space Shuttle. The
Orbital Maneuvering Vehicle (OMV) will add a new and needed
dimension to STS capabilities. Utilized in a reusable manner, the
OMV is needed to deliver and retrieve satellites to and from orbital
altitudes or inclinations beyond the practical limits of the Space
Shuttle and to support basic Space Station activities. The initial
OMV must also be designed to permit the addition of future mission
kits to support the servicing, module changeout, or refueling of
satellites in Low Earth Orbit (LEO) and Geostationary Earth Orbit
(GEO), and the retrieval and deorbit of space debris. This paper
addresses the mission needs along with the resulting performance
implications, design requirements and operational capabilities
imposed on the OMV planned for use in the late 1980s.  Author
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A85-37170*
Beach, Calif.’
AN EVOLUTIONARY GEO TRANSPORTATION SYSTEM

McDonnell-Douglas Astronautics Co., Huntington

G. MARKUS (McDonnell Douglas Astronautics Co., Huntington -

Beach, CA) IN: New opportunities in space; Proceedings of the
Twenty-first Space Congress, Cocoa Beach, FL, April 24-26, 1984
. Cape Canaveral, FL, Canaveral Council of Technical Societies,
1984, p. 7-47 to 7-88.

(Contract NAS9-16715)

Several transportation system options that utilize the Space
Station as a base for delivery of payloads to geosynchronous
earth orbit are examined and compared to each other as well as
to the retference case, which uses the orbiter as the staging base.
The factors evaluated include impact on Kennedy Space Center
(KSC) flow, STS traffic, load factor, and the cost effectiveness of
each transportation system option. With respect to KSC flow, it is
determined that utilizing the Space Station as a staging base could
lead to a reduction of 3000 man-hours off-line and an additional
475 man-hours on-line. Launch costs for STS are reduced by 10
percent. The actual number of STS flights varies depending on
the transportation system option, and the delivery of multiple
payloads results in the least cost. C.D.

A85-37172"
Calif.

STS 41-D SOLAR ARRAY FLIGHT EXPERIMENT

G. F. TURNER (L.ockheed Missiles and Space Co., Inc., Sunnyvale,
CA) and H. C. HILL (NASA, Marshall Space Flight Center,
Huntsville, AL) IN: New opportunities in space; Proceedings of
the Twenty-first Space Congress, Cocoa Beach, FL, April 24-26,
1984 . Cape Canaveral, FL, Canaveral Council of Technical
Societies, 1984, p. 8-1 to 8-10.

The Solar Array Flight Experiment (SAFE) developed under
the direction of the Marshall Space Flight Center, scheduled for
launch on STS 41-D, will demonstrate a lightweight solar array
technology which offers a factor of 3 improvement in weight and
a factor of 10 improvement in specific volume over solar array
systems currently in use in the space program. The experiment,
which will include multiple deployment and retraction demonstration,
verification of electrical and thermal performance, and verification
of structural dynamic math models is 15 feet by 105 feet in size
and, if completely covered with solar cells, would produce
approximately 12.5 kW of electrical power. The unit has now been
developed, tested, and is at Kennedy Space Center (KSC) being
prepared for launch. Author

Lockheed Missiles and Space Co., Sunnyvale,

A85-37619*#  National Aeronautics and Space Administration.
Lyndon B. Johnson Space Center, Houston, Tex.

SYSTEMS ANALYSIS AND TECHNOLOGY DEVELOPMENT FOR
THE NASA ORBIT TRANSFER VEHICLE

B. B. ROBERTS (NASA, Johnson Space Center, Missions and
Projects Office, Houston, TX) American Institute of Aeronautics
and Astronautics, Thermophysics Conference, 20th, Williamsburg,
VA, June 19-21, 1985. 12 p. refs

(AIAA PAPER 85-0965)

The benefits derived from aerobraking technology development
for the Orbit Transfer Vehicle (OTV) are analyzed. The relative
advantages of several other candidate OTV technologies are
evaluated, and a relative ranking on the basis of performance
considerations is presented. It is shown that aerobraking
technologies can provide significant cost reductions for delivery of
payloads to geosynchronous orbit, and that new and unique design
concepts for OTVs must be pursued in order to realize the promised
cost benefits. The goal for an aerobraked vehicle is an upper
limit of 20 percent of the vehicle devoted to aero systems. Practical
OTV configurations based on a concept of integrated structural
design that can achieve this goal are suggested. A concept for a
flight experiment to acquire the data needed to advance the
discussed aeroassist technologies is proposed. C.D.
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A85-37814

THE MILITARY SPACE SYSTEM TECHNOLOGY PLAN - A
GUIDANCE, NAVIGATION AND CONTROL PERSPECTIVE FROM
TECHNOLOGY WORKSHORP lil

E. J. PELKA, R. AGLER, K. DALY, R. QUARTARARQ, J. SESAK,
R. SOLT, J. VELMAN, 1. J. WILLIAMS, R. K. WILLIAMSON, and
J. M. WALDMAN (Aerospace Corp., El Segundo, CA) IN: PLANS
'84 - Position Location and Navigation Symposium, San Diego,
CA, November 26-29, 1984, Record . New York, Institute of
Electrical and Electronics Engineers, Inc., 1984, p. 128-135.

The Military Space System Technology Plan (MSSTP) is a
systematic approach to identifying future space-related technology
needs based on perceived mission requirements. The plan presents
a broad scope of information pertaining to projected military space
missions, systems, and technology requirements for the next 20
years. The AIAA was asked by Space Division to review this plan
and to provide an industry view of the MSSTP. The activity was
divided into 17 different functional areas representing a broad

~spectrum of supporting technologies. This report covers only the

Guidance, Navigation and Control (GN&C) technology panel results.
The Technology review topics were primarily oriented toward GN&C
functions spanning many missions such as: flight computers,
software development and verification; survivability; long life;
acquisition, pointing and tracking; large space structure control;
and GN&C sensors. This paper presents a summary of the GN&C
results achieved in the Workshop activity. Author

A85-38915#
USE OF LUNAR AND SPACE MATERIALS FOR MASSIVE
DEVELOPMENTS IN SPACE
G. PIGNOLET (Association Nationale Sciences Techniques
Jeunesse, Ris-Orangis, Essonne, France) IN: Symposium on
Industrial Activity in Space, Stresa, Italy, May 2-4, 1984,
Proceedings . Paris, Eurospace, 1984, p. 369-382. refs

The further exploration, occupation, and exploitation of the solar
system is discussed, with an emphasis on the potential role of
Europe. An extended analogy to the discovery and development
of an unexplored area on earth is employed, and the vast (solar)
energy and mineral resources of the solar system are stressed. It
is pointed out that much less energy is required to conduct space
exploration from a space station or from the “lunar surface than
from the earth. A development scenario involving large space
stations in LEO, construction of orbital power plants, colonization
of the moon, and mining of asteroids is proposed; and the need
for significant European efforts (in partnership with the U.S., USSR,
and Japan) is indicated. T.K.

AB85-39653#

UNIQUE REQUIREMENTS DRIVE DESIGN OF OTV TANKAGE
W. P. HAESE (Martin Marietta Aerospace, Michoud Div., New
Orleans, LA)  AIAA, SAE, ASME, and ASEE, Joint Propulsion
Conference, 21st, Monterey, CA, July 8-10, 1985. 8 p.

(AJAA PAPER 85-1203)

Designs, performance and mission profiles for an orbital transfer
vehicle (OTV) under development are summarized. The
cryogenically-fuelled vehicle would be reusable and function
between LEO and GEO. Its launch would be either from the base
of the STS main tank or from the Space Station. The return to
LEO after payload deployment in GEO would include use of an
aerobrake to shed velocity and shield the OTV against heat
damage. The cost of the OTV is driven by the weight, which in
turn drives the propellant requirements. The tank skin thickness
reaches a minimum at the threshold of weldability, although
meteoroid protection will also be necessary. M.S.K.

AB5-39745#
THE LAUNCH LOOP - A LOW COST EARTH-TO-HIGH-ORBIT
LAUNCH SYSTEM
K. H. LOFSTROM AIAA, SAE, ASME, and ASEE, Joint Propulsion
Conference, 21st, Monterey, CA, July 8-10, 1985. 15 p. refs
(AIAA PAPER 85-1368)

The Launch Loop is an earth surface based launching utility
that stores energy and momentum in a very long, small



cross-section iron ribbon loop moving at high velocity. The
downward forces necessary to deflect the ribbon from its otherwise
straight path support a magnetically levitated track system, control
cables, and vehicles at high altitudes against gravity. This paper
presents a preliminary system that can launch five metric ton
vehicles to geosynchronous or near-lunar orbits at rates of up to
80 per hour. Author

A85-40323#

X-BAND SAR CONCEPT FOR A JOINT MISSION WITH NASA’S
SHUTTLE IMAGING RADAR [KONZEPT EINES X-BAND SAR
FUER GEMEINSAME MISSION MIT DEM SHUTTLE IMAGING
RADAR DER NASA]

H-M. BRAUN and W. GILG (Domier System GmbH,
Friedrichshafen, West Germany) Deutsche Gesellschaft fuer Luft-
und Raumfahrt, Jahrestagung, Hamburg, West Germany, Oct. 1-3,
1984. 20 p. In German.

(DGLR PAPER 84-105)

A concept for a Shuttle-borne SAR radar device for
measurements in the X-band is described. The radar is designed
to be able to operate as a German/ltalian experiment in a joint
mission with NASA devices operating in the L and C bands.
Simultaneous observations in these bands permits the spectral
back-scattering behavior of a variety of objects in the microwave
range to be studied. All three devices have 12 m long, planar
antenna arrays mounted together on a slewable support structure,

. permitting a wide range of variability with regard to frequencies,
polarization, and direction of incidence. The height of operation is
nominally 250 km. The X-band SAR has a geometric resolution of
30 m or less and a strip chart between 30 and 50 km. C.D.

AB5-41095

DEDICATED REUSABLE SPACE PLATFORMS

D. E. KOELLE and W. KLEINAU (Messerschmitt-Boelkow-Blohm
GmbH, Ottobrunn, West Germany) (British Interplanetary Society,
European Space Symposium, 18th, London, England, June 1983)
British Interplanetary Society, Journal (Space Stations) (ISSN
- 0007-084X), vol. 38, July 1985, p. 295-300.

Three designs are presented for different long-duration missions
which could be carried out by Shuttle-carried dispersible/retrievable
free-flying platforms (FFPs). FFPs are seen as an intermediate
step and a supplement to space stations, and could serve for
defining configurational, technological and operational requirements
of larger space facilities. The SPAS-01 has already been borne
by the Orbiter on missions 7 and 41B and validated many design
systems. Material processing experiments could be performed on
a FFP with a mirror furnace, solution growth facility, a protein
growth facility, a multi-furnace assembly and an exobiological
radiation assembly. Astronomical functions could be performed by
another specialized platform, while a GEO-SPAS could perform a
variety of remote sensing activities for e.g., mineral exploration,
ocean monitoring and cartography. M.S.K.

A85-41100"
Pasadena.
SPACE PLATFORMS AND AUTONOMY
R. W. EASTER and R. L. STAEHLE (California Institute of
Technology, Jet Propulsion Laboratory, Pasadena) British
Interplanetary Society, Journal (Space Stations) (ISSN 0007-084X),
vol. 38, July 1985, p. 328-336. NASA-supported research. refs
Potential applications for autonomous space platforms (SP) are
discussed. The platforms are assumed to have long in-service
lifetimes and therefore be flexible as to configuration modification
and payload changeout. Higher degrees of autonomy, particularly
from ground control, are made possible because of the rapid
increase of microprocessor power and artificial intelligence
advances. Functioning independently, the platforms are to rely
only on periodic refurbishment visits by, e.g., the Orbiter. The
Manned Space Station (MSS) will be the most complex structure,
involving multifacted man-machine interfaces. The SP can be
subsystems of the MSS (or other platforms), handling
communications enunciation, data acquisition, analysis and
telemetry, fault detection and isolation, systems monitoring and

Jet Propulsion Lab., California Inst. of Tech.,
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control, etc. The SP adopted will depend in all cases on costs vs
benefits analyses to determine the worth of removing the function(s)
from direct, regular human intervention. M.S.K.

AB85-41870

CONCEPT OF SPS OFFSHORE RECEIVING STATION AND
POTENTIAL SITES

Y. YAMASHITA (Tokyo Kyuei Co., Ltd., Japan) and H. HASHIMOTO
(Central Research Institute of Electric Power Industry, Komae,
Japan) (University of Tokyo and Ministry of Education, Science,
and Culture, Space Energy Symposium, 3rd, Tokyo, Japan, Mar.
26, 1984) Space Solar Power Review (ISSN 0191-9067), vol. 5,
no. 2, 1985, p. 235-241.

A design concept is proposed for an offshore receiving station
(ORS) to collect solar power from a space-based power transmitter.
The system is to be located within the 200 mile economic zone
of Japan in water up to 200 m deep. Potential design configurations
are evaluated with respect to earthquake susceptibility, stability in
rough weather, and past construction records. The chosen
configuration is semisubmersible and elliptical in shape with the
long axis pointing North-South. The main floor is made of
honeycomb deck plates to allow solar rays to penetrate. The
sequence of tasks required to construct the station is described,
including fabrication of the honeycomb blocks; transportation to
the -offshore site; mooring; and the joining of individual blocks. A
perspective drawing of the station is provided. I.H.

AB5-43942

PAVING THE WAY FOR SPACE TUGS

T. A. HEPPENHEIMER High Technology (ISSN 0277-2981), vol.
5, Sept. 1985, p. 57-59.

The Space Shuttle itself can fly no higher than a few hundred
miles, while many spacecraft, such as, for example, the
communication satellites, must go to a higher orbit. Currently NASA
is relying on a variety of upper stages to place the spacecraft
into the desired orbit. This approach has, however, a number of
disadvantages. Contracts for initial studies on a space tug, or
reusable orbital transfer vehicle (OTV), have, therefore, been
awarded. The OTV is to have the capability to carry large payloads
to geosynchronous orbit and beyond. An American aerospace
company is studying the use of liquid hydrogen and liquid oxygen
as propellants for the OTV. Another company has proposed the
use of propeilants which remain liquid at room temperature. A
possible solution to the liquid hydrogen problem involves the use
of a multilayer insulation for storing liquid hydrogen in space. The
use of the OTV in connection with a lunar base is also
considered. G.R.

AB5-45378
MULTI-KILOWATT SOLAR POWER SYSTEM CONCEPT
A. KIRPICH and A. CHUNG (General Electric Co., Space Div.,
Valley Forge, PA) IN: IECEC '84: Advanced energy systems -
Their role in our future; Proceedings of the Nineteenth Intersociety
Energy Conversion Engineering Conference, San Francisco, CA,
August 19-24, 1984. Volume 1 . La Grange Park, IL, American
Nuclear Society, 1984, p. 229-232.

Attention is given to the conceptual design of a 24-kW solar

" space power system in which digital switching techniques furnish

a convenient low dissipation method for the management of excess
solar array output. The large solar array surfaces associated with
this multi-kW power system are noted to be capable of exacerbating
electrostatic discharge phenomena. The solar array is fixed to the
main body of the satellite, so that both must be oriented toward
the sun; this feature simplifies thermal control requirements through
the establishment of constant conditions. O.C.

3
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A85-47029*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

THE DEFINITION OF THE SHUTTLE TETHERED
AEROTHERMODYNAMIC RESEARCH FACILITY

P. M. SIEMERS, i, G. M. WOOD, JR. (NASA, Langley Research
Center, Hampton, VA), H. WOLF, P. F. FLANAGAN, and M. W.
HENRY (Analytical Mechanics Associates, Inc.,, Hampton, VA)
AIAA, Atmospheric Flight Mechanics Conference, 12th, Snowmass,
CO, Aug. 18-21, 1985. 15 p. refs

(AIAA PAPER 85-1794)

Studies have been conducted to define the feasibility and
practical limitations of the Shuttle Orbiter Tethered 'wind-tunnel’
concept. This concept, referred to as the Shuttle Tethered
Aerothermodynamic Research Facility (STARFAC), is proposed to
provide researchers access to altitudes above 90 km to accomplish
aerothermodynamic research in the rarefied upper atmosphere.
Determining the feasibility and limitations of the concept has
required the enhancement and/or development of mission
simulation analytical techniques and control laws; the
accomplishment of candidate mission simulations; the definition
of instrumentation requirements, both for science and engineering;
and the establishment of tether and satellite design requirements
to meet STARFAC objectives. The results of the study, to date,
indicate that such a concept is both feasible and practical.
Representative results are presented, as are recommendations
for continued studies which would result in program
implementation. Author

N85-22494*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
THE PiIX-2 EXPERIMENT: AN OVERVIEW
C. K. PURVIS /n jts Spacecraft Environ. Interactions Technol. p
321-332 Mar. 1985 refs
Avail: NTIS HC A99/MF E03 CSCL 201

The second Plasma Interactions Experiment (PIX-2) was
launched in January 1983 as a piggyback on the second stage of
the Delta launch vehicle that carried IRAS into orbit. Placed in a
870 km circular polar orbit, it returned 18 hrs of data on the
plasma current collection and arcing behavior of solar arrays biased
to +/-1000 V in steps. The four 500 sq cm solar array segments
were biased singly and in combinations. In addition to the array
segments PIX-2 carried a Sun sensor, a Langmuir probe to measure
electron currents, and a hot-wire filament electron emitter to control
vehicle potential during positive array bias sequences. The PIX-2
experiment is reviewed from program and operational
perspectives. M.G.

N85-22623#
Schiphol-Oost.
THE OLYMPUS SOLAR ARRAY STRUCTURE AND
MECHANISMS
R. ZWANENBURG /n ESA Photovoltaic Generators in Space
p 411-419  Nov. 1984 refs
Avail: NTIS HC A20/MF A01

The Olympus (L-SAT) 4 kW begining-of-life, foldout blanket
type solar array is described. Design in modular and power levels
from 3 to 7 kW are feasible. The main structural support element
is a pallet consisting of a sandwich structure with CFRP face
sheets and edgemembers. Deployment is assured by an Astromast,
with specially designed tiedown and release systems for primary
and secondary deployment. A transfer orbit tensioning mechanism
and secondary deployment actuator were designed.

Author (ESA)

Royal Netherlands Aircraft Factories Fokker,

N85-23814*#  National Aeronautics and Space Administration,
Washington, D.C.
NASA MOBILE SATELLITE PROGRAM
G. KNOUSE and W. WEBER (JPL, California Inst. of Tech,,
Pasadena) /n NASA. Langley Research Center Large Space
Antenna Systems Technol., 1984 p 1-25 Apr. 1985
Avail: NTIS HC A20/MF A01 CSCL 22B

A three phase development program for ground and space
segment technologies which will enhance and enable the second

4

and third generation mobile satellite systems (MSS) is outlined.
Phase 1, called the Mobile Satellite Experiment (MSAT-X), is
directed toward the development of ground segment technology
needed for future MSS generations. Technology validation and
preoperational experiments with other government agencies will
be carried out during the two year period following launch. The
satellite channel capacity needed to carry out these experiments
will be obtained from industry under a barter type agreement in
exchange for NASA provided launch services. Phase 2 will develop
and flight test the multibeam spacecraft antenna technology needed
to obtain substantial frequency reuse for second generation
commercial systems. Industry will provide the antenna, and NASA
will fly it on the Shuttle and test it in orbit. Phase 3 is similar to
Phase 2 but will develop an even larger multibeam antenna and
test it on the space station. : M.G.

N85-23815*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio. -
ALTERNATIVES FOR SATELLITE SOUND BROADCAST
SYSTEMS AT HF AND VHF
B. E. LEROY /n NASA. Langley Research Center Large Space
Antenna Systems Technol., 1984 p 27-37  Apr. 1985
Avail: NTIS HC A20/MF A01 CSCL 20N

The National Aeronautics and Space Administration and the
United States Information Agency (USIA) are currently engaged in
a joint program to assess the technical and economic feasibility
of direct sound broadcast satellite systems to meet USIA mission
needs. The cooperative effort calis for a series of interrelated
studies to provide the respective Agency managements with
information on the potential role of direct broadcast satellites. Initial
studies focused on HF propagation phenomena and broadcast
coverage requirements. These studies served as the basis for
parallel systems studies currently in progress. The systems studies
are to provide a data base on various satellite configurations and
systems concepts capable of supporting potential broadcast
requirements ranging from a small fraction to a substantial addition
to USIA requirements. Antenna concepts for LEO and GEO orbits
are briefly described. M.G.

N85-23816*# Federal Aviation Administration, Washington, D.C.
DEVELOPMENT CONCERNS FOR SATELLITE-BASED AIR
TRAFFIC CONTROL SURVEILLANCE SYSTEMS
K. D. MCDONALD /n NASA. Langley Research Center Large
Space Antenna Systems Technol., 1984 p 39-62 Apr. 1985
refs
Avail: NTIS HC A20/MF A01 CSCL 17G

Preliminary results of an investigation directed toward the
configuration of a practical system design which can form the
baseline for assessing the applications and value of a satellite
based air traffic surveillance system for future use in the National
Airspace System (NAS) are described. This work initially studied
the characteristics and capabilities of a satellite configuration which
would operate compatibly with the signal structure and avionics of
the next generation air traffic control secondary surveillance radar
system, the Mode S system. A compatible satellite surveillance
system concept is described and an analysis is presented of the
link budgets for the various transmission paths. From this, the
satellite characteristics are established involving a large multiple
feed L band antenna of approximately 50 meter aperture dimension.
Trade offs involved in several of the alternative large aperture
antennas considered are presented as well as the influence of
various antenna configurations on the performance capabilities of
the surveillance system. The features and limitations of the use
of large aperture antenna systems for air traffic surveillance are
discussed. Tentative results of this continuing effort are summarized
with a brief description of follow on investigations involving other
space based antenna systems concepts. M.G.



N85-23818*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
ORBITING MULTI-BEAM MICROWAVE RADIOMETER FOR SOIL
MOISTURE REMOTE SENSING
J. C. SHIUE (NASA. Goddard Space Flight Center) and R. W.
LAWRENCE /n its Large Space Antenna Systems Technol.,
1984 p 73-85 Apr. 1985 refs
Avail: NTIS HC A20/MF A01 CSCL 08H

The effects of soil moisture and other factors on soil surface
emissivity are reviewed and design concepts for a multibeam
microwave radiometer with a 15 m antenna are described.
Characteristic antenna gain and radiation patterns are shown and
losses due to reflector roughness are estimated. M.G.

N85-23821*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
ADVANCED 2-FREQUENCY OCEAN SENSING RADAR USING
HIGH RESOLUTION ANTENNA BEAMS
D. E. WEISSMAN (Hofstra Univ.,, Hempstead, N.Y.) and J. W.
JOHNSON /n its Large Space Antenna Systems Technol., 1984
p 109-115  Apr. 1985 refs
Avail: NTIS HC A20/MF A01 CSCL 20N

The opportunity to use a large space antenna system for remote
sensing applications permits the creation of an advanced ocean
sensing radar that combines the abilities of previously developed
techniques. The 15 meter antenna will permit much higher angular
and spatial resolution at the surface that will lead to techniques
of observing ocean wave heights and the directional spectrum
that had not previously been feasible from space. At the same
time, sensors to measure ocean surface winds can be in operation
and the data from both can be combined to increase the accuracy
of each individual sensor. The existing capabilities and sensor
techniques with typical data characteristics for the individual
measurement of sea surface quantities are outlined. Author

N85-23822* #
Pasadena.
QUASAT: AN ORBITING VERY LONG BASELINE
INTERFEROMETER PROGRAM USING LARGE SPACE
ANTENNA SYSTEMS
J. F. JORDAN, R. E. FREELAND, G. S. LEVY, and D. L. POTTS
/In NASA. Langley Research Center Large Space Antenna Systems
Technol., 1984 p 117-125  Apr. 1985
Avail: NTIS HC A20/MF A01 CSCL 20N

QUASAT, which stands for QUASAR SATELLITE, is the name
given to a new mission being studied by NASA. The QUASAT
mission concept involves a free flying Earth orbiting large radio
telescope, which will observe astronomical radio sources
simultaneously with ground radio telescopes. The primary goal of
QUASAT is to provide a system capable of collecting radio
frequency data which will lead to a better understanding of
extremely high energy events taking place in a variety of celestial
objects including quasars, galactic nuclei, interstellar masers, radio
stars and pulsars. QUASAT’s unique scientific contribution will be
the increased resolution in the emission brightness profile maps
of the celestial objects. Author

Jet Propulsion Lab., California Inst. of Tech.,

N85-23823*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
LDR SYSTEM CONCEPTS AND TECHNOLOGY
B. PITTMAN /n NASA. Langley Research Center Large Space
Antenna Systems Technol., 1984 p 127-138 Apr. 1985
Avail: NTIS HC A20/MF A01 CSCL 03A

The Large Deployable Reflector is a 20 meter diameter
infrared/submillimeter telescope planned for the late 1990’s. The
Astronomy Survey Committee of the National Academy of Sciences
(Field Committee) recommended LDR as one of the two space
based observatories that should start development in the 80's.
LDR's large aperture will give it unequaled resolution in the
wavelength range from 30 to 1000 microns. To meet LDR
performance goals will call for advances in several technology
disciplines including: optics, controls, thermal control, detectors,
cryogenic cooling, and large space structures. B.G.
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N85-23825*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
DEVELOPMENT OF THE 15-METER HOOP-COLUMN ANTENNA
SYSTEM .
T. G. CAMPBELL, D. H. BUTLER, K. BELVIN, and B. B. ALLEN
(Harris Corp., Melbourne, Fla.) In its Large Space Antenna
Systems Technol., 1984 p 167-212  Apr. 1985
Avail: NTIS HC A20/MF A01 CSCL 228

The development of the 15-meter hoop/column antenna system
is presented. The 15-meter deployable structure is discussed along
with the mulitple-beam feed system development and the structures
and RF testing planned in 1985. The topics presented are: overview
of antenna development activities; development of 15-meter
reflector and kinematic deployment tests; preliminary modal survey
test results and future structural dynamics tests; and radio
frequency subsystems and near field testing. B.G.

N85-23856"# Boeing Aerospace Co., Seattle, Wash.
THE SPACE STATION AS A CONSTRUCTION BASE FOR
LARGE SPACE STRUCTURES
R. M. GATES /n NASA. Langley Research Center Large Space
Antenna Systems Technol., 1984, Pt. 2 p 757-769  Apr. 1985
Avail: NTIS HC A21/MF A01 CSCL 22B

The feasibility of using the Space Station as a construction
site for large space structures is examined. An overview is
presented of the results of a program entitled Definition of
Technology Development Missions (TDM’s) for Early Space
Stations - Large Space Structures. The definition of LSS technology
development missions must be responsive to the needs of future
space missions which require large space structures. Long range
plans for space were assembled by reviewing Space System
Technology Models (SSTM) and other published sources. Those
missions which will use large space structures were reviewed to
determine the objectives which must be demonstrated by
technology development missions. The three TDM's defined during
this study are: (1) a construction storage/hangar facility; (2) a
passive microwave radiometer; and (3) a precision optical system.

. B.W.

N85-23857" # Lockheed Missiles and Space Co., Palo Alto,"
Calif. Research and Development Div.
UTILIZATION OF SPACE STATION BY THE LARGE
DEPLOYMENT REFLECTOR
L. W. BANDERMANN and W. H. ALFF  /n NASA. Langley
Research Center Large Space Antenna Systems Technol., 1984,
Pt. 2 p 771-774 Apr. 1985 refs
Avail: NTIS HC A21/MF A01 CSCL 22B

The Large Deployable Reflector (LDR), a NASA concept of a
very large, orbiting, far infrared submillimeter telescope is described.
To be launched in the 1990s, LDR has a projected life of 10
years and is to be serviced every 2 to 3 years. A System Concept
and Technology Definition Study of LDR for NASA Ames is currently
being conducted. Study results indicate that launch of a 20 m
LDR, operating in a 700 to 800 km orbit, requires two shuttle
loads. The components of LDR are assembled in a lower parking

“orbit, and the system is checked out and then transferred to the

operational orbit. Furthermore, for servicing, LDR may have to be
retrieved to the same lower orbit (and later returned to operational
altitude) by an orbit transfer. vehicle. These requirements bring up
the question of a suitable assembly, checkout, and servicing
platform. The deployment process is time consuming and may
require special equipment not necessarily available from the orbiter
itself. The SS is an attractive choice for that platform. B.WwW.
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N85-25281*# Boeing Aerospace Co., Seattle, Wash.
DEFINITION OF TECHNOLOGY DEVELOPMENT MISSIONS FOR
EARLY SPACE STATIONS: LARGE SPACE STRUCTURES Final
Report
R. M. GATES and G. REID 30 Nov. 1984 250 p
(Contract NAS8-35043)
(NASA-CR-171446; NAS 1.26:171446; D180-27677-2) Avail:
NTIS HC A11/MF A01 CSCL 22A

The objectives studied are the definition of the tested role of
an early Space Station for the construction of large space
structures. This is accomplished by defining the LSS technology
development missions (TDMs) identified in phase 1. Design and
operations trade studies are used to identify the best structural
concepts and procedures for each TDMs. Details of the TDM
designs are then developed along with their operational
requirements. Space Station resources required for each mission,
both human and physical, are identified. The costs and
development schedules for the TDMs provide an indication of the
programs needed to develop these missions. Author

N85-25609# Joint Publications Research Service, Arlington, Va.
MBB/ERNO’S VIEWS, FUTURE PLANS IN AEROSPACE
ACTIVITIES
In its West Europe Rept.: Sci. and Technol. (JPRS-WST-84-008)
p 6-7 29 Feb. 1984 Transl. into ENGLISH from Frankfurter
Allgem. Zeitung (Frankfurt/Main), 20 Jan. 1984 p 15
Avail: NTIS HC A04/MF AO1

MBB Erno’s future plans in aerospace activities are explained.
The second Spacelab is already being built in the workshops in
Bremen. The payload is currently being prepared for installation in

the system for the first German spacelab mission which is-

scheduled for December 1985. MBB/Erno is again building the
first retrievable and free flying experimental platform called Eureca
(European Retrievable Carrier). B.w.

N85-26849*# Ford Aerospace and Communications Corp., Palo
Alto, Calif.
SPACECRAFT CONFIGURATION STUDY FOR SECOND
GENERATION MOBILE SATELLITE SYSTEM Final Report
M. LOUIE, W. VONSTENTZSCH, F. ZANELLA, R. HAYES, F.
MCGOVERN, and R. TYNER Jan. 1985 111 p refs
(Contract JPL-956904)
(NASA-CR-175774; JPL-9950-1086; NAS 1.26:175774) Avail:
NTIS HC A06/MF AO1 CSCL 228

A high power, high performance communicatons satellite bus
being developed is designed to satisfy a broad range of multimission
payload requirements in a cost effective manner and is compatible
with both STS and expendable launchers. Results are presented
of tradeoff studies conducted to optimize the second generation
mobile satellite system for its mass, power, and physical size.
Investigations of the 20-meter antenna configuration, transponder
linearization techniques, needed spacecraft modifications, and
spacecraft power, dissipation, mass, and physical size indicate
that the advanced spacecraft bus is capable of supporting the
required payload for the satellite. ARH.

N85-28956#  Societe Nationale Industrielle Aerospatiale, Les
Mureaux (France). Div. Systemes Balistiques et Spatiaux.
IN ORBIT INFRASTRUCTURE Final Report
J. LACAZE 22 Jun. 1983 27 p
{Contract ESA-5163/82)
(SNIAS-S/DT-24-996; ESA-CR(P)-1984) Avail: NTIS HC
A03/MF A01

A systematic approach to space activity by using a standardized
automated multipurpose system of transportation and
accomodation to, in, and from orbit, called In-Orbit Infrastructure
(10l) is discussed. The 10l needs of commercial space platforms
for Earth observations, telecommunication, and space processing
are identified. Rendezvous and docking, robotics, re-entry, and
operational aspects are considered. A modular logistics and
resupply vehicle is defined. An 1Ol implementation scenario is
outlined. Author (ESA)
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N85-28966# MATRA Espace, Paris-Velizy (France).
IN ORBIT INFRASTRUCTURE Final Report
P. MOLETTE, C. COUGNET, J. L. LACOMBE, P. SHARP (Erno
Raumfahritechnik GmbH), W. KLEINAU (MBB), J. FAVE (ONERA),
H. FRANCOIS (Dornier-Werke GmbH), R. C. PARKINSON (BAE),
and E. TURCI (Aeritalia) 18 Mar. 1983 93 p
(Contract ESA-5164/82-F-FC(SC))
(DM-51/CC-FL-044-83; ESA-CR(P)-1986) Avail: NTIS HC
A05/MF A01

The review of: potential European mission trends through the
next two decades shows an evolution of the relevant two space
segment towards heavier and larger spacecraft. The analysis of
the future commercial missions, indicates that their implementation
in space, their operational utilization and possibly their maintenance
in orbit will require a common in orbit infrastructure. A system of
transportation and accommodation to, in and from orbit, called
In-Orbit Infrastructure (I01) is discussed. The 10l needs of
commercial space platforms for Earth  observations,
telecommunication and space processing are examined. B.W.

N85-29134# Logica Ltd., London (England).
GEOSTATIONARY ORBIT CAPACITY STUDY Executive
Summary
P. S. HANSELL, P. NORRIS, and R. WALTON Paris ESA 12
Apr. 1982 84 p
(Contract ESA-4566/80/F-FC(SC))
(REPT-44-3558; ESA-CR(P)-1955) Avail: NTIS HC A05/MF A01
Factors influencing the communications satellite capacity of
the geostationary orbit were analyzed to derive an interference
model of the orbit environment. Comparison of the total orbit arc
length required by each proposed planning method or by using
different technology developments indicates that the orbit arc of
most interest to Western Europe will not be saturated by the year
2000. The orbit arc occupied in the year 2000 by the satellites in
the West European arc of interest can be approximately halved
by using digital modulation techniques for TV program transfers
which use FM at present, or by adopting an orbital planning method
which assigns FM TV services to predefined orbit or spectrum
segments. Author (ESA)

N85-29988*# Woyle Labs., Inc., Huntsville, Ala. Scientific Services
and Systems Group.
COMMERCE LAB: MISSION ANALYSIS PAYLOAD
INTEGRATION STUDY. APPENDIX A: DATA BASES Final
Report
Jul. 1985 279 p refs
(Contract NAS8-36109)
(NASA-CR-176016; NAS 1.26:176016; P-11-84-33-APP-A)  Avail:
NTIS HC A13/MF A01 CSCL 22A

The development of Commerce Lab is detailed. Its objectives
are to support the space program in these areas: (1) the expedition
of space commercialization; (2) the advancement of microgravity
science and applications; and (3) as a precursor to future missions
in the space program. Ways and means of involving private industry
and academia in this commercialization is outlined. E.R.

N85-31163*#
Pasadena.
LARGE SPACE STRUCTURE FLIGHT EXPERIMENT
D. C. SCHWAB (LMSC, Sunnyvale, Calif.), S. J. WANG, and C. C.
IH /n its Proc. of the Workshop on Identification and Control of
Flexible Space Struct., Vol. 1 p 345-381 1 Apr. 1985 refs
Avail: NTIS HC A20/MF A01 CSCL 22B

The primary purpose of this work is to provide a first order
feasibility analysis of a large space structure flight experiment.
The feasibility issues are addressed from the control technologist’s
point of view. Control and system identification techniques and
algorithms are evaluated with a selected experiment antenna
structure through analysis and computer simulation. The required
and actuator hardware is assessed and its requirements examined
with respect to the current state-of-the-art. The results of this
study show that a shuttle attached flight experiment is feasible
with moderate advancement of current controt technology. The

Jet Propulsion Lab., California Inst. of Tech.,



control and identification algorithms are well understood and can
be adapted to the flight computers with additional dedicated
processors. Although it is necessary to select a focused flight
configuration to produce quantitative results, it is believed that, in
general, performance requirements and capabilities, timelines,
hardware, and algorithms are sufficiently generic in nature and
can be applied to other configurations. Author

N85-34152*# RCA Astro-Electronics Div., Princeton, N. J.
SPACECRAFT (MOBILE SATELLITE) CONFIGURATION DESIGN
STUDY Final Report
14 Jun. 1985 129 p refs Sponsored by NASA Prepared in
cooperation with JPL, Pasadena, Caliif.
(NASA-CR-176153; NAS 1.26:176153) Avail: NTIS HC A07/MF
A01 CSCL 22B

The relative costs to procure and operate a two-satellite mobile
satellite system designed to operate either in the UHF band of
the L Band, and with several antenna diameter options in each
frequency band was investigated. As configured, the size of the
spacecraft is limited to the current RCA Series 4000
Geosynchronous Communications Spacecraft bus, which spans the
range from 4000 to 5800 pounds in the transfer orbit. The Series
4000 bus forms the basis around which the Mobile Satellite
transponder and associated antennas were appended. Although
the resultant configuration has little outward resemblance to the
present Series 4000 microwave communications spacecraft, the
structure, attitude control, thermal, power, and command and
control subsystems of the Series 4000 spacecraft are all adapted
to support the Mobile Satellite mission. G.LC.

02
ANALYSIS AND DESIGN TECHNIQUES

Includes interactive techniques, computerized technology design
and development programs, dynamic analysis techniques,
environmental modeling, thermal modeling, and math modeling.

AB85-30227*# National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

MULTIDISCIPLINARY ANALYSIS AND SYNTHESIS - NEEDS
AND OPPORTUNITIES

R. H. TOLSON and J. SOBIESZCZANSKI-SOBIESKI (NASA,
Langley Research Center, Hampton, VA) IN: Structures, Structural
Dynamics, and Materials Conference, 26th, Orlando, FL, April
15-17, 1985, Technical Papers. Part 1 . New York, American
Institute of Aeronautics and Astronautics, 1985, p. 1-12. refs
(AIAA PAPER 85-0584)

A comprehensive evaluation is conducted of structural analysis
and synthesis opportunities which emerge through a
multidisciplinary design program approach that simultaneously and
interactively encompasses, in its determination of a given aircraft
design, aerodynamics, structure, structural dynamics, materials,
controls, and propulsion. In this way, it becomes possible to rapidly
exploit technological advances in order to yield synergistic effects
among configurational subsystems. The aircraft type presently
considered as recipients of this treatment are commercial
transports, high performance military aircraft, rotorcraft, and large
space antennas, giving attention to common features among the
multidisciplinary design tasks represented. O.C.
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A85-30263#

SIMPLIFIED LATTICE BEAM FINITE ELEMENTS FOR
NONLINEAR STATIC, DYNAMIC, AND POSTBUCKLING
ANALYSIS

D. T. BERRY and T. Y. YANG (Purdue University, West Lafayette,
IN) IN: Structures, Structural Dynamics, and Materials Conference,
26th, Orlando, FL, April 15-17, 1985, Technical Papers. Part 1 .
New York, American Institute of Aeronautics and Astronautics,
1985, p. 316-324. refs

{Contract AF-AFOSR-83-0104)

(AJIAA PAPER 85-0694)

The present simple beam finite element, for the modeling of
nonlinear geometric behavior in flexible space structure lattice
beams having repetitive geometry, is formulated by means of
expressions for the strain and kinetic energies of an equivalent
beam continuum. Nonlinear effects are accounted for by the use
of the incremental stiffness matrix of the equivalent continuum. In
order to assess the accuracy and applicability of this nonlinear
formulation, solutions are obtained for a series of five linear and
nonlinear beam problems having various boundary conditions and
applied loads. These solutions are compared to alternative solutions
employing a detailed model in which each lattice member is
modeled by a single truss bar element. It is found that the present
formulation may be used as an efficient substitute for a detailed
truss model in static and dynamic analyses of beam-like lattice
structures. O.C.

AB85-30304#

INTEGRATED DESIGN AND ANALYSIS APPROACH FOR
LARGE PRECISION STRUCTURES

H. J. BAIER and G. HELWIG (Dornier System GmbH,
Friedrichshafen, West Germany) IN: Structures, Structural
Dynamics, and Materials Conference, 26th, Orlando, FL, April
15-17, 1985, Technical Papers. Part 1 . New York, American
Institute of Aeronautics and Astronautics, 1985, p. 713-719. refs
(AIAA PAPER 85-0805) .

This paper discusses the design, analysis and optimization
approach for large precision structures such as telescopes and
antennas. The task is presented as a multidisciplinary problem
requiring the consideration of material, deployment mechanisms,
stiffness, la