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FOREWORD

This sixth annual edition of Ames Research Center Publications: A Continuing Bibliography
lists Ames-sponsored literature indexed during 1978 in Scientific and Technical Aerospace Reports
(STAR), Limited Scientific and Technical Aerospace Reports (LSTAR) and /nternational Aerospace
Abstracts (|AA),

The Bibliography is divided into two sections: Section | contains citations and abstracts of
published works listed by directorate, type of publication (NASA formal report, NASA contractor
report, journal article, meeting paper, book or chapter of a book, and patents); Section [l is com-
prised of subject, author, contract number and report number indexes.

Information for ordering publications cited may be obtained by referring to. NASA’s STAR,
LSTAR, and 1AA. The NASA unlimited reports are available in either hard copy or microfiche
through the National Technical Information Service (NTIS), Springfield, VA 22151, or through the
Government Printing Office {(GPO), Washington, D.C, 20402. [tems identified with an X accession
number are often limited or classified and available only to certain individuals or organizations,
These documents must be ordered from the NASA center or from the institution which produced.
them. Patents are available through the Commissioner of Patents, U.S. Patent Office, Washington,
D.C. 20231.

The Library Branch Staff is available to advise Ames requestors which form, ARC 80 “’Library
Resource Request”” or ARC 81 ‘"Published Material Request,’” should be used to order copies of
published works from either the Ames Technical Library, 202-3, extension 5157, or the Life
Seciences Library, 238-13, extension b387.

Because this edition of Ames Research Center Publications: A Continuing Bibliography is the
first to be based upon the indexing services of STAR, LSTAR, and lAA, some published work may
. not be included. 'If this is the case, send two copies of the published work to Betty Sherwood,
202-3, and the citation will appear in the next annual bibliography.

Betty Sherwood, Compiler
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PUBLICATIONS



OFFICE OF THE DIRECTOR

FORMAL REPORTS

N78-26162% MNational Aeronautics and Space Administrauion
Ames Research Center, Moffett Field, Calf
PLANNING FOR AIRPORT ACCESS: AN-ANALYSIS OF
THE SAN FRANCISCO BAY AREA
Jarir S Dajani, ed {Stanford Univ., Calif}, James V Jucker, ed
{Stanford Univ, Calif), and J Uoyd Jones May 1978 300 p
refs Stanford-NASA-ASEE Summer Faculty Fellowship Program
on Engwineering Systern Design held at Moffett Field, Calf.
1877
{NASA-CP-2044, A-7347) Avall NTIS HC A13/MF A0t CSCL
09E

A multhseiplinary systems analysis of airport access to the
major airports of the San Francisco Bay Area was made Basically,
it was found that there is no major arport access problem The
argument of the report 1s that commonly perceived airpornt access
problems are either minor inconventence magnmfied out of
propostion by @ combinaucn of the traveler’'s unreasonable
expectations, anxiety over flight departure and lack of information,
or not subject to solutions which do not conmider the entire
urban transit system Nine specific conclusions ard recommenda-
tions for improvement are oreseated and discussed Anthar

NASA CONTRACTOR REPORTS

N78-10946*] Pepperdine Univ, Los Angeles, Calif  School
of Business and Management
WHO SHQULD CONDUCT AERONAUTICAL R AND D FOR
THE FEDERAL GOVERNMENT?
H Harvey Album Awg 1977 219 p refs
{Grant NsG-2159}
{(NASA-CR-152021) Avall NTIS HC A10/MF AO1 CSCL
05A

It was found that Govemment laboratories, and especially
NASA laboratories should be the prime national preducers of
apphied research in aeronautics American aeronautic needs the
new stimulus of markedly increased outputs of broad-based
mnovative research from NASA laboratories more than it needs
most of the technology advancement and development-oriented
programs currently underway in these laboratones. The Govern-
ment should vse manufacturing compamies for the vast bulk of
development and most technology advancement However, the
Government will have to implement programs to encouwrage the
transfer of full information on technology and research advance-
ments. from the companies that do this wark for the Government,
to competing companies Universities should be the pnmary
sources of basic research Service R&D companies and nen-profit
R&D institutions provide valuable, speciahzed. supplementary
technical capabilities and other unique attributes, which together
span the entire spectrum of.aeronautical R&D Author

N78-28993*f Operations Research. Ine, Silver Spring, Md.
PHASE 1: DEFINITION OF INTERCITY TRANSPORTATION
COMPARISON FRAMEWORK. VOLUME 1: SUMMARY
Final Report
19 Jul 1978 42 p refs
[Contract NAS2-9815)
[NASA-CR-152152-Vol-1, ORI-TR-1288-Vol-2] Avail NTIS
HC A03/MF AO1 CSCL 13F

A umified framework for comparing Intercity passenger and
fretght transportation systems Is presented Composite measures
for cost, service/demand, energy, and environmental impact were
determined. A set of 14 basic measures ware articulated to
form the foundation for computing the composite measures A
parameter dependency diagram. constructed to explicitly interre-
late .the composite and basic measures 15 dscussed Ground
rules and methodology for developing the values of the basic
measures are provided and the use of the framework with existiing
cost and sennce data is blustrated for vanous freight systems.

AR.H.

N78-29996*# Econergy Inc. los Angeles, Canf
A STUDY OF CHARACTERISTICS OF INTERCITY TRANS-
FORTATION SYSTEMS. PHASE 1. DEFINITION OF
TRANSPORTATION COMFPARISON METHODOLOGY
Exacutiva Summary
J. Morley Enghsh, Jefirey L. Smith. and Melvin W Lifson Aug
1978 42 p Sponsored in part by DOT
[Contract NAS2-9814)
iNASA-CR-152153-2) Aval NTIS HC A03/MF AQ1 CSCL
13F

The objectives of this study are {1) to determine a unified
=ethodological framework for the companson of mtercity
wassenger and freight transportation systems. (2) to review the
ittrnibutes of existing and future transportation systems for the
purpose of establishing measures of comparison. These objectives
were made more specific to include (1) development of a
=ethodology for comparning long term transportation trends ansing
irom implementation of various R&D programs, {2) definition of
value functions and attnbute weightings needed for further
rransportation goals ' GY

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

AT78-36722 > Space industrialization - Education. K. M.
Joels {NASA, Ames Research Center, Moffett Field, Calhf) In: The
industriahzation of space, Proceedings of the Twenty-third Annual



Meeting, San  Francisco, Caht., October 18-20, 1977. Part 1
(A78-36701 15-12} San Diego, Calif, American Astronauvtical
Society, Uruvelt, Inc , 1978, p. 491.499. 18 refs (AAS 77-258)

The components of an educational system based on, and
perhaps ¢nhanced by, space industrralization communications tech-
nology are considered Satellite technology has introduced a synaptic
dhstribution system for various transmittable educational media. The
cost of communications satellite distnibution for_educational pro-
-gramming~has "Be&R High, It has, therefore, been proposed to utilize
Space Shuttle refated technology and Large Space Structures {L.SS)
to construct a system with a quantum advancement in commenica-
tion capability and a quantum redoction in user cost, LSS for
communications purposes have three basic advantages for both
developed and emerging nations, wncluding the ability to distribute
signals over wide geographic areas, the reduced cost of satellite
communications systems versus installation of land based systems,
and the ability of a communication satellite system to create instant
educational networks. ' GR.



ADMINISTRATION

FORMAL REPORTS

N78-27042%] National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
AMES RESEARCH CENTER PUBLICATIONS-1576
Betty Sherwood May 1978 168 p refs
{NASA-TM-78493; A-7346)° Avail. NTIS HC AOB/MF AD1
CSCL 05B

Bibliography of the publications of Ames Research Center
authors and contractors, which appeared i formal NASA
publications, journal articles, books, chapters of books, patents,
and contractor reports Covars 1978 Author-



AERONAUTICS AND FLIGHT SYSTEMS

FORMAL REPORTS

N78-10018*} National Aeronautics and Space Admwnistration
Ames Research Center Moffetr Field, Cahi

LOW SPEED AERODYNAMIC CHARACTERISTICS OF AN
0 075-SCALE F-15 AIRPLANE MODEL AT HIGH ANGLES
OF ATTACK AND SIDESLIP

Damel N Petroff, Stanley H Scher, and Lee E Cohen {(ARO.
Inc. Moffett Fleld Calf) Jul 1974 118 p refs
{NASA-TM-X-62360} Avail: NTIS HC AOB/MF AO01 CSCL
01A

An 0075 scale model representative of the F-15 airplane
was tested in the Ames 12 foot pressure wind tunnei at a
Mach number of O 16 to determine static lengitudmal and lateral
directional charactenstics at spin atuitudes for Reynolds numbers
from 148 10 16 4 mithon per meter {045 to 50 million per
foot} Angles of attack ranged from O to 490 deg and frem
-40 deg to -80 deg while angles of sufeslip were varred from
-20 deg to +30 deg Data were obtained for nacelle inlet ramp
angles of O 10 11 deg wath the left and right stabilators deflected
0. -25 deg, and differentially 5 deg and -5 deg The normal
pointed nose and two alternate nose shapes were also tested
along with several configurations of external stores Analysis of
the results indicate that at higher Reynolds numbers there 15 2
shghtly greater tendency to spin inverted than at lower Reynolds
numbers. Use of a hemisphencal nose in place of the normal
ponted nose provided am over correction 1n simulating yawing
moment effects at high Reynolds numbers” Author

N78-17999%# Nations' Acronautics and Space Admenisiation
Ames Research Center, Moffett Field, Cahf
TWO-DIMENSIONAL TRAMSONIC TESTING WITH SPLIT-
TER PLATES
Sanford Davis and Bodapat Satyanarayana feb 1978 24 p
refs
tNASA-TP-1153 A-7221} Avait NTIS HC AO2/MF A01 CSCL
01A

The use of splitter plates for tvwo dimensional transonic testing
in wind tunnels was nvestigated on a 12% biconvex awfoll section
over the Mach number range 06 to 1.0 Measured pressure
distnbutions were compared to transonic theory and to other
expenments, including an investigation 1n the same facility without
sphtter plates The results of the experment show the best
agreement with theory over the entire transonic Mach number
range Author

N78-183B0*§ Natonal Aeronautics and Space Administration

Ames Research Center, Moffett Field, Cahf

PHENOMENOLOGICAL ASPECTS OF QUASI-STATIONARY

CONTROLLED AND UNCONTROLLED THREE-

DIMENSIONAL FLOW SEPARATIONS

Dawid J. Peake /n AGARD Three Dimensional and Unsteady

Separation at High Reynolds Numbers Feb 1978 52 p refs

{For avallabiity see N78-18375 09-34}

Avail, NTIS HC A11/MF A01 CSCL 20D

Interest in three dimensional flow separation 15 hnked closely

. 'with wings of high leading edge sweep and bodies of fineness

ratio operating at large angles of incidence or yaw. that are

typical of many high-speed arcraft and missile layouts The

quasi-steady three dimepsional separated flows about practical

fight vehicles are discussed as well as the general character of
the three dimensional attached boundary layer, the concept of
limiting streamhines, and the present understanding of the physics
of three dimensional separation and reattachment The advantages
of swept, sharp edges that generate controlled {or fixed} three
dimensional flow separations on 3 vehicle because of the
quahtatively unchanging flow field developed throughout the range
of flight conditions are promoted tn preference 1o allowrng for
uncontrolled {or unfixed) separations Author

R78-18882%§ National Aeronautics and Space Admumistration
Ames Research Center Moffett Field, Calf
EXCHANGE AND RELAXATION EFFECTS IN LOW-ENERGY
RADIATIONLESS TRANSITIONS
Mau Hswng Chen {Oregon Univ., Eugene}, Bernd Crasemann
{Qregon Umv. Eugene), Michio Aoyagl. and Hans Mark (Depart-
ment of the Air Force, Washington. D C} [1978] 28 p refs
{Grants NGR-38-003-036, DAAG29-78-G-0010}
{NASA-TM-79383) Avail: NTIS HC AO3/MF AQ1 CSCL 20H
The effect on low-energy atomic inner-shell Coster-Kronig
and super Coster-Kronig transitions that is produced by relaxation
and by exchange between the continuum electron and bound
electrons was examined and ilustrated by specific calculations
for transitions that deexcite the [3p] vacancy state of Zn Taking
exchange and relaxation into account is found to reduce, but
not to ehminate the discrepancies between theoretical rates and
measurements Author

N78-19142%# Natronal Agronautics and Space Admimstration
Ames Research Center, Moffett Field. Calf

EVALUATION OF THE TILY ROTOR CONCEPT: THE XV-15'S
ROLE

James H Brown, Jr, H. Kiphng Edenborough [Textron Bell
Hehcopter, Fort Worth, Tex ), and Kenneth G Wernicke /n AGARD
Rotorcraft Design Jan 1978 9 p  Prepared n cooperation
with Army Aw Mobihity Hes and Develop. Lab. Moffett Field,
Calif {For availability see N78-13126 10-05)

Availl NTIS HCA15/MF AQT CSCLO1C

The need for an arcraft combining the efficient vertical takeoff
and landing capabiity of a helicopter with the efficient high
speed characteristics of a fixed wing turboprop 1S examined
The abihity of the it rotor concept to fill this requirement and
examples as to its potential usefulness in both military and cvil
missions are discussed Author

- N78-197B6*# National Aeronautics and Space Admunistration.

Ames Research Center, Moffett Field, Calf
FUTURE REQUIREMENTS AND ROLES OF COMPUTERS
IN AERODYNAMICS <80
Thomas J Gregory /o #s Future Computer Requirements for
Computational Aerodynamics Feb 1978 p 102-107 {(For
avalabilty see N78-18778 10-59)
Avall NTIS HC A22/MF AO1 CSCL 098

While faster computers will be needed to make sclution of
the Nawvier-Stokes equations practical and useful, most all of



tha other aerodynamic solution techniques can benefit from faster
computers There 15 a wide variety of computational and
measuremeant techniques. the prospect of more powerful
computers permits extension and an enhancement across all
aerodynamic methods, including wind-tunns! measuramant. It is
expected that, as in the past, a blend of methods will be uséd
to predict aircraft aerodynamics in the future. These will include
mathods based on solution of the Navier-Stokes equations and
the potaential flow equations as well as those based on empincal
and measured results. The pnmary flows of interast in aircraft
acrodynamics are identified, the predictive methods currantly in
-use andfor under development are reviewed and two of these
methods are analyzed in terms of the computationzal resources
needed to improve thewr usefulness and practicality. Author

N78-19794*§ Nanonal Asronautics and Space Administration.
Ames Ressarch Center, Moffett Fietd, Calif.

COMPUTING VISCOUS FLOWS

J. D. Murphy /n jts Future Computer Requirements for
Computational Aerodynamics Feb. 1978 p 209-220 refs {For
availability see N78-19778 10-59)

Avall NTIS HC A22/MF AQ1 CSCL 20D

Afthough the goals and techniques of computational aarody-
namics and computational fluid dynamics differ, advancement in
the physical and mathematical aspects of the latter are required
for progress in asrodynamic computation. The most attractive
approach is the use of hybrid methods where both the equations
traated and the solution algonthms reflect the local character of
the flow. A working general turbulence model that is only
peripherally related to the availability of large fast computers
would provide a significant breakthrough in computational
asrodynamics. There is no unammity of opinion as to what may
be the optimum algonthm or family of algorithms in the next
decade. While it is prematyre to develop an optimum processor,
such a2 machine dedicated to study the structure of solutions to
the three-dimensional time-dependent Navier-Stokes equations
and to the computability of turbulance would be very valuzble

A.RH.

N78-20113*# National Aeronautics and Space Admunistration
Ames Research Center, Moffett Field, Calhf
A SIMPLE METHOD FOR ESTIMATING MINIMUM AUTO-
ROTATIVE DESCENT RATE OF SINGLE ROTOR HELICOP-
-TERS
Peter D. Talbot and Laurel G Schroers {Army R & T Labs,
Moffett Field. Calf) Mar. 1978 17 p refs
{NASA-TM-78452, A-7134} Avail NTIS HC AO2/MF AD1
CSCL 01C

Flight test results of mimmum autorotative descent rate are
compared with calculations based on the minimum power required
for steady leve! flight. Empinicat correction factors are denved
that account for differences in energy dissipation between these
two flight condittons, A method 1s alse presented for estimating
the minimum powaer coefficient for level flight for any helicopter
for use in the empincal estimation procedure of autorotatve
descont rate Author

N78-20176*# National Aeronautics and Space Admimistration
Amas Research Center, Moffett Field, Calf
STATIC AND DYNAMIC STABILITY ANALYSIS OF THE
SPACE SHUTTLE VEHICLE-ORBITER
Wei J. Chyu. Ralph K. Cavin {Texas A and M Unwv, College
Station), and Larry L. Erickson Mar 1978 62 p refs
{NASA-TP-1179: A-7217) Avail NTIS HC AQ4/MF AQ1 CSCL
228

The longitudinal static and dynamic stability of 3 Space Shuttle
Vehicle-Orbiter {SSV Orbiter) model s analyzed uswing the
FLEXSTAB computer program. Nonhnear effects are accounted
for by application of a correction technique in the FLEXSTAB
system: the technique incorporates experimental force and
prassure data into the inear aerodynamic theory, A flexble Orbiter

model is treated in the static stabity analysis for the fight
conditions of Mach number 09 for rectilinear flight (1 g) and
for a pull-up maneuver {25 g) at an altitude of 1524 km,
Static stability parameters and structural deformations of the
Orbiter are calculated at trim condifions for the dynamic stability
analysis, and the characteristics of damping in pitch are
investigated for a Mach number range of 0 3 to 1 2. The calculated
rasults for both the static and dynamic stabilities are compared
with the-available expenmental data Auther

N78-20917*# National Aeronautics and Space Adrmnistration
Ames Research Canter. Moffatt Field, Cahf.
COMPARISON OF MEASURED AND CALCULATED
HELICOPTER ROTOR IMPULSIVE NOISE
_Wayne Johnson and Albert Lee (Beam Eng. Inc) Mar 1978
29 p refs -
{Contract NAS2-9399)
(NASA-TM-78473; A-T358)
CSCL 20A A .
The thickness noise theory 1s discussed Two tull-scale rotors
ware tested in a wind tunnel with several tips involving changeas
in chord, thickness, and sweap Impulsive noise data reduction
procedures used are descnbed The calculated and measured
Jmpulsive noise peak pressures as a function of advancing tip
Mach number are compared, showing good correlation for all
rotors considerad Author

Aval NTIS HC A03/MF AO1

N78-21094%# National Aeronautics and Space Administration
Ames Research Center, Moffett Freld, Cahf
EFFECT OF HIGH LIFT FLAP SYSTEMS ON THE CONCEP-
TUAL DESIGN OF A 1985 SHORT-HAUL COMMERCIAL
STOL TSLT ROTOR TRANSPORT
Michael D Shoviin and Bruno J Gambucci
refs
(NASA-TM-78474: A-7364)
CSCL 01C

The performances of a denvative concept of a 1985 STOL
ult rotor transport, and of a second concept having a complex
mechanical flap system similar to a short field 8737 amcraft
were compared for a 370 kilometer {200 .nautical mile} short
haul mission The flap system of the latter allowed Iift to be
shifted from the rotor system 10 the wing, permitting a 26 percent
reduction in dynamic component weight, while also permitting
the use of a smaller wing The wing and dise ltoading of this
concept were 5746 {120 psfl and 1915 {40 psf} newtons per
*square meter, respectively, while the wing and disc leading of
the denvative concept were 4788 (100 psfl and 1197 (26
psfl newtons per square meter, respectively The high-hft wing
tilt rotor showed slightly improved fuel usage over its entire
operating range and about 6 to 8 percent improvement in direct
ope-aung costs, resulting from its improved cruise effictency and
redurad weight. Other advantages include improved relrability
with .nentially reduced maintenance and better nding quahty

Author

Apr. 1978 29 p

Avail: NTIS HC AQ3/MF AO01

N78-21169*§ National Aeronautics and Space Admunistration
Ames Research Center, Moffett Field, Calf

A NOTE ON MULTICYCLIC CONTROL BY SWASHPLATE
OSCILLATION

James C Biggers and John L. McCloud, 1l Apr 1978 11 p
refs

{NASA-TM-78475: A-7367) Aval NTIS HC A02/MF AD1
CSCL 01C

It was shown that for two, three, or four bladed rotors,
simple oscillation of the nonrotating swashplate controls can
produce prescnbed blade pitch schedules of the sort which were
suggested for vibration alleviation. Equations were given which
relate the swashplate motions te the resulting blade pitch
schedules Author



N78-22025*§ Natonal Aeronautics and Space Administration ’
Ames Research Center, Moffett Field, Calif
LOW-SPEED AERODYNAMIC CHARACTERISTICS OF A
0.08-SCALE YF-17 AIRPLANE MODEL AT HIGH ANGLES
OF ATTACK AND S!DESLIP
Daniel N Petroff, Stanley H Scher, and Cart E Sutton (ARO,
inc . Moffett Field, Calf} Apr 1978 118 p refs
(NASA-TM-78438, A-7214) Availl NTIS HC AOS/MF AO1
CSCL 01A

Data were obtained- with and without the nose hoom and
with several strake configurations; also, data were obtained for
vanous control surface deflections Analysis of the results revealed
that selected strake configurations adequately provided low
Reynolds number simulation of the high Reynolds number
charactenstics The additton of the boom in general tended to
reduce the Reynolds number effects_ Author

N78-22754§ Massachusetts Inst of Tech. Cambridge Elec-
tronic Systems Lab
GENERALIZATION OF HUFFMAN CODING TO MINIMIZE
THE PROBABILITY OF BUFFER OVERFLOW
Pierre A Humblet Feb 1978 12 p refs Presénted at the
1977 Intern. Symp. on Inform, Theory, ithaca, N. Y
{Contract NODD14-75-C-1183)
{AD-AQB0974, ESL-P-BOO) Avail. NTIS HC A02/MF AQ1
CSCL 09/2

An algorithm is given to find a prefix condition code that
mimmizes the value of the moment generating function of its
codeword length distnbution for a given positive argument This
algorthm s used in an iterative way to yield a code that maximizes
the rate of decay of the probabihity of buffer length ncreases

Author (GRA)

N78-230168%} National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calf

OPTIMUM HORIZONTAL GUIDANCE TECHNIQUES FOR
AIRCRAFT

Heinz Erzberger and Homer Q. Lee /7 NASA, Washington Fourth
Inter-Center Contro! Systems Conf Jan 1978 p 175-184
refs (For avalabihty see N78-23010 13-99)

Avail NTIS HC A22/MF A01 CSCL 17G

Some problems of automatic guwidance of am awrcraft in the
honzontal plane are descnbed The honzontal guidance tasks,
which such a flight control system should be capable of performing
were identified as being of three types guiding the aircraft from
any imual location and imtial heading to (1} any final location
and heading. (2) intercept and fly along a ine of specified direction,
and (3} a final location with arbitrary final heading Guidance
prablems such as captuning an ILS beam at a specified point

on the beam. intercepting a VOR radial, and point-to-pomnt

navigation can be formulated in terms of these problems The
gwdance laws mimmize the arc distance to fly between initial
and final conditions subject to constramts on the mimimum turning
radius Author

N78B-23021*# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif.
QUASI-OPTIMAL CONTROL OF A MOVING-BASE SIMULA-
TOR <09
Elwood C Stewant /n NASA, Washington Fourth Intar-Center
Control Systems Conf Jan. 1978 p 253-2569 refs {For availability
see N78-23010 13-99)
JAval NTIS HC A22/MF AD? CSCL 14B

The optimal contro! of a degree-of-freadom moving-base
simulator 15 considered The quasi-optimal control method due
to Friedland was utilized The problem. n broad terms, was to
deterrine a control law for moving the simulator cab so that
its motion would- (1)} best approximate the deswed aircraft
response, and (2} not exceed the hmited translational capability
of the simulator A vanety of optimal responses wers obtaned
by the method which emphasized different features of the response
which were thought to be wnportant in motion percaption
Examples of such results are given, and the considerations
important in imtial subjective eveluations by expernenced firght
parsonnel are discussed Author

N78-23100*# WNational Aeronautics and Space Administrgtion
Ames Research Center, Moffett Field Calf
OPTIMAL GUIDANCE AND CONTROL FOR INVESTIGATING
AJRCRAFT NOISE-IMPACT REDUCTION
Elwood C Stewart and Thomas M. Carson May 1978 58 p
refs
(NASA-TP-1237, A-7121) Avail NTIS HC AO4/MF AO1 CSCL
o1C

A methodology for investigating-the-reduction-of-commurity
noise impact 1s reported This report 15 concerned with the
development of two models to provide data a guidance generator
and an awcraft control generator suitable for various current and
advanced types of arcraft The guidance generator preduces the
commanded path nformatian from inputs chosen by an opera-
tor from a graphic scope display of a land-use map of the
terminal area The guidance generator also produces smoothing
at the junctions of straight-line paths The arcraft control generator
determines the optimal set of the available controls such that
the awcraft will follow the commanded path The solutions for
the control functions are given and shown to be dependent on
the class of arcraft to be considered, that 15, whether the thrust
vector 15 rotatable and whether the thrust vector affects the
aerodynarmic forces For the class of arcraft possessing a rotatable
thrust vector. the $0lution 15 redundant. this redundancy 15 removed
by the additional condition that the noise mpact be minimized
information from both thé gwdance generator and the awcraft
control generator 1$ used by the footpnint program to construct
the noise footpnint Author

N78-26133%¢ National Aeronautics and Space Administration
Ames Research Center, Moffett Fiefd, Calif.
TRAJECTORY MODULE OF THE NASA AMES RESEARCH
CENTER AIRCRAFT SYNTHESIS PROGRAM ACSYNT
Michael E. Tauber and John A Paterson Jul 1978 73 p
refs
(NASA-TM-78497, A-7480) Aval' NTIS HC A04/MF AO1
CSCL 01C

A program was developed to calculate trajectones for both
military and commercral aircraft for use i the aircraft synthesis
program. ACSYNT The function of the trajectory module was
to calculate the changes i the vehicle’s flight conditions and
weight, as fuel 15 consumed, dunng the flying of one or more
missions. The trajectory calculations started with a takeoff,
followed by up to 12 phases chosen from among the following
chmb, cruise, acceleration, combat, loiter, descent. and paths In
addition, a balanced field length was computed The emphasis
was on relatively simple formulations and analytic expressions
surtable for rapid computation since a prescribad trajectory had
to be calculated many times in the process of converging an
arrcraft design, or finding an optimum configuration The trajectory
module consists of about 2500 cards and operational on a
CDC 7600 computer GG.

N78-28151*§ National Aeronautics and Space Administration
Ames Research Center, Mofiett Field, Cahf
A FLIGHT INVESTIGATION OF THE STABILITY, CONTROL,
AND HANDLING QUALITIES OF AN AUGMENTED JET
FLAP STOL AIRPLANE
Richard F. Vomaske, Robert C. Inmus, Bnan E Swan {Canadian
Armed Forces, Ottawa), and Seth W Grossmith (Canadian Dept
of Transport, Ottawa} Jun 1978 147 p refs
{NASA-TP-1254, A-7246) Avall NTIS HC AO7/MF A01 CSCL
01C

The stability, control, and handling qualities of an augmented
1ot flap STOL auplane are presented. The airplane 15 an extensively
modified de Hawlland Buffalo mibtary transport The modified
arplane has two fan-jet engines which provide vectorable thrust
and compressed air for the augmentor jet flap and Boundary-
Layer Control {BLC). The augmentor and BLC air is cross ducted
to mimimize asymmetng morents produced when one engine 15
inoperative The modifications incorporated in the awplane inclyde
a Stabihty Augmentation Systern {SAS), a powered elevator, and
a powarad lateral control system, The test gross waight of the
anplane was between 165,000 and 209,000 N {37.000 and
47.000 Ib) Stability, controi. and handling qualities are presented
for the airspeed range of 40 to 180 knots The lateral-dirgctional
bandling quabties are considered setisfactory for the narmal



operating range of 65 to 160 knots arspeed when the SAS 15
functioning With the SAS noperative, poor turn coordination
and spiwral instability are prnimary deficiencies contributing to
marginal handling quahtes n the landing approath The powered
elevator control systern enhanced the controllability in pitch,
particiarly in the fanding flare and stall recovery Author

N78-26741*) National Aetonautics and Space Adrnistration
Ames Research Center, Moffett Fiaid, Calif
G-SEAT SYSTEM STEP INPUT AND SINUSOIDAL RE-
SPONSE CHARACTERISTICS :
Thomas W Showalter and Rabert J. Miller Jun 1978 11 P
{NASA-TM-78478: A-7393) Avat NTIS HC AQ2/MF AD1
CSCL O5H

The step input and sinusoidal response charactenstics of a
prieumatically driven computer controlled G set are examined n
this study The response data show that this system can be
modeled as a first order system with an Q.08 sec time lag and
a 053 sec time constant Author

N78-27043%§ National Aercnautics and Space Admmstration
Ames Research Center, Moffet: Field Calf,
APPLICATION OF A COST/PERFORMANCE MEASURE-
MENT SYSTEM ON A RESEARCH AIRCRAFT PROJECT
James J Diehl Jun, 1978 24 p refs
(NASA-TM-78498, A-7488) Avall NTIS HC ADZ/MF AQ1
CSCL 05A

The fundamentals of the cost/perfermance management
system used in the procurement of two tilt rotor aircraft for a
jomt NASA/Army research project are discussed The contractor's
reporting system and the GPO’s analyses are examined The
use of this type of reporting system 1s assessed Recommendationg
concermng the wse of hke systems on fulure projects are
included ARH

N78-27113%§ Nationdl Aeronaubics and Space Administration
Ames Research Center, Moffett Field, Calf
APPLICATION OF SPECIAL-PURPOSE DIGITAL COMPUT-
ERS TO ROTORCRAFT REAL-TIME SIMULATION
D Bran Mackie and Seth Michelson (Computer Sci Corp
Meuntain View, Cahf} Jul 1978 37 p refs
(NASA-TP-1267. A-7343) Avall NTIS HC AO03/MF AD1 CSC,
o1c

The use of an array processor as a computational eleme
n rotoreraft real-ime simulation is studied A muttleoping schen.e
was considered in which the rotor would loop over 1ts calculation.
a number of time while the remainder of the model cycled
once on a host computer To prove that such a method would
reabstically simulate rotorcraft. a FORTRAN program was
constructed 1o emulate a typical host-array processor computing
configuration The multilooping of an expanded rotor model. which
included appropnate kinematic equations, resulted in an accurate
and stable simulation GG

N78-28063*§ National Aercnautics and Space Admimstration
Ames Research Center, Moffett Field, Calif
WING ANALYSIS USING A TRANSONIC POTENTIAL FLOW
COMPUTATIONAL METHOD
P A Henne {McDonnell Douglas Corp. Long Beach. Calif} and
R M Hicks Jw 1978 60 n refs
{NASA-TM-78464- A-7308} Aval NTIS HC AC4/MF AD1
CSCL O1A

The abiity of the method to compuie wing 1ransonic
performance was determined by comparnng computed results with
both experimental data and results computed by other theoretical
procedures. Both pressure distnbutions and aerodynamic forces
were evaluated Comparisons indicated that the method 1s a
significant impravement 1n transonic wing analysis capability. In
particular, the computational method generally calculated the
correct development of three-dimensional pressure distributians
from subcritical to transonic conditions Complicated, multiple

shocked flows observed expenmentzlly were reproduced compu-
tationally The ability to sdentify the effects of design modificationg
was demonstrated both in terms of pressure distnbutions and
shock drag charactenstics GG,

N78-28278§ Army Natick Research and Development Command
Mass
ACCORDION SHELTER HARDWARE
Finel Aspart, Feb. 1976 - Aug. 1977
Predrag Shopalovich and Franklin Barca Feb 1978 37 p refs
[DA Proj 1L7-62723-A-42701}
{AD-A053592, NATICK/TR-78/011) Avail. NTIS
HC AO3/MF AO1 CSCL 13/13

This report presents the results of an investigation into some
of the hardware difficulties expenenced with the accordion shelter
dunng field tests The accordion shefter s a prototype ngid-
wall, general purpose, expandable military shelter In the closed,
transportation configuration the shelter serves as its own shipping
container and conforms to the dimensional and strength
requirements of the International Orgamization for Standardization
Type IC frewght contaner in the habitation mode tha container
expands from both sides to form an enclosed. environmentally
controlled, hghted shelter approximately 24 metres high by
2 4 metres wide by 15 2 metres long The main problem areas
are idenufied as contaner jacks, floor jacks, leveling system
and expansion gystem The specific causes of the problems are
identified and solutions to the problems are proposed

Author (GRA)

ANALYSIS

N78-28402*# National Aeronautics and Space Admimistration
Ames Research Center Moffett Fie'd, Calif
PHEROMENOLOGICAL ASPECTS OF QUASI-STATIONARY
CONTROLLED AND UNCONTROLLED THREE-
DIMENSIONAL FLOW SEPARATIONS
David J Peake /7 AGARD Three Dimensional and Unsteady
Separation at High Reynolds No. Feb 1978 52 p refs (For
pnmary document see N78-28387 13-34)
Avall NTIS HC A11/MF AD1 CSCL 20D

Quast-steady three dimensional separated flows about bodies
of large fineness ratio operating at large angles of ncidence or
yaw are discussed The general character of the three dimensional
attached boundary layer, the concept of hrmting streamhnes, and -
the physics of three dimensional separaton and reattachment
are among the factors considered Specific examples are given
The advantages of swept, sharp edges that generate controlled
{or fixed) three dimensional flow separations on a vehicle, due
to the qualtatively unchanging flow field developed throughout
the range of flight conditions, are emphasized JMS

N78-29060%§# Natonzl Aeronautics and Space Admnistration,
Ames Research Center. Moffett Fietd, Calif

A METHOD FOR THE ANALYSIS OF THE BENEF!ITS AND
COSTS FOR AERGNAUTICAL RESEARCH AND TECHNOL-
oGY cB5

» Lows J Wilhams Herbert H Hoy, and Joseph L Anderson /in

NASA  Langley Res Center CTOL Transport Technol, 1978
1978 p 871-884 refs (For pnmar, document see N78-29046
20-01)
Aval NTIS HC A18/MF A0T CSCL 05A

A relatvely simple, consistent, and reasonable methodology
for performing cost-benefit analyses which can be used 1o guide
ustify and explain investments i aeronautical research and
technology 1s presented The elements of this methodology {labeled
ABC-ART for the Analysis of the Benefits and Costs of Aeronautical
Research and Technology) mclude estmation of awcraft mar-
kets, manufacturer costs and return on nvestment versus aircraft
price, aifine costs and return on investment versus aircraft price
and passenger yield, and potential system benefits--fuel savings,
cost savings, and noise reduction The application of this
methodology 1s explained using the introduction of an advanced
turboprop powered transport aircraft in the medium range market
in 1978 as an example JMS



“

W78-29061*§ National Aeronautics and Space Admmnistration
Ames Research Center Moffett Field, Calif.
SHORT-HAUL CTOL AIRCRAFT RESEARCH c05
Louis J Wilkams In NASA Langiey Res. Center CTOL Transport
Technol, 1978 1978 p 891-908 refs (For prnimary document
seg N78-29046 20-01)
Avall NTIS HC-A18/MF AQ1 CSCL 01C

The results of the reduced energy for commercral ar
transportation studies on air transportation energy effrciency
improvemeant alternatives are reviewed along with subsequent
design studies of advanced twboprop powered transport aircraft
The application of this research 10 short-haul transportation s
discussed The results of several recent turboprop awrcraft design
are mcluded The potential fuel savings and cost satings for
advanced turboprop aircraft appear substantial, particularly at
shorter ranges JM S

N78-28068%§ National Aeronautics and Space Administration
Ames Research Center. Moffets Field, Cahf
CLOSED-FORM EQUATIONS FOR THE LIFT, DRAG, AND
PITCHING-MOMENT COEFFICIENTS OF AIRFOIL SEC-
TIONS IN SUBSONIC FLOW
Roger L. Smith Aug 1978 58 p refs Prepared in cooperation
with the US Army Aviation Research and Development Command,
St Lows. Mo
{NASA-TM-78492. AVRADCOM-TR-78-15(AM} A-7464) Avail:
NTIS HC A04/MF AQ1 CSCL O1A

Closed-form equations for the Ift, drag. and pitching moment
coefficients of two dimensional airfoil sections in steady subsonic
flow were obtained from published theoretical and expenmental
results A turbulent bowndary layer was assumed to exist on
the afoil surfaces The effects of section angle of attack, Mach
number. Reynolds number, and the specific awfoill type were
considered The aquations were applicable through an angle of
attack range of -180 deg to { 180 deg, however, above about
+ or - 20 deg, the section charactenstcs were assumed to be
functions only of angle of attack A computel program 15 presented
which evaluates the equations for a range of Mach numbers
and angles of attack Calculated results for the NACA 23012
arrfoil section were compared with expenrmental data JAM

N78-31739*§ National Aeronautics and Space Administration
Armes Research Center, Moffett Freld, Calif
A PILOT EVALUATION OF TWO G-SEAT CUEING
SCHEMES
Thomas W Showalter Aug 1978 34 p refs
[NASA-TP-1255, A-7390) Avall NTIS HC AO03/MF AC1 CSCL
05H

A companson was made of two contrasting (G-seat cueng
schemes The G-seat, an awcraft simulation subsystem, creates
aircraft acceleration cues via seat contour changes Of the two
cueing schemes tested, one was designed 10 create skin pressure
cues and the other was designed to create body position cues.
Each cueing scheme was tested and evaluated subjectively by
five pifots regarding its abihty 10 cue the appropriate accelerations
in each of four simple maneuvers: a pullout, a pushover, an
S-turn manevver. and a thrusting maneuver. A divergence of
pilot opinton occurred, revealng that the percepuion and
acceptance of G-seat stimuli 15 a highly individualistic phenomena
The creation of one acceptable G-seat cuemng scheme was,
therefore, deemed to be quite difficult LS

hl78-32044‘#~ National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif,

‘HIGH ANGLE OF INCIDENCE IMPLICATIONS UPON AR

INTAKE DESIGN AND LOCATION FOR SUPERSONIC
CRUISE AIRCRAFT AND HIGHLY MANEUVERABLE
TRANSONIC AIRCRAFT

Leroy S Presley Sep 1978 13 p refs

{NASA-TM-78630, A-7634) Aval- NTIS HC AO02/MF AQ1
CSCL 01A

Computational results which show the effects of angle of
attack on supersonic mixed compression inlet performance at
four dhfferent locations about a hypothetical forebody were

obtained These results demonstrate the power of the computation-
al method to predict optimum nlet location, onentation, and
centerbody control schedule for destgn and off design performance.
The effects of inlet locaton and a forward canard on the
angle of-attact oerformance of a normal shock inlet at transonic
speeds were studied. The data show that proper intagration of
infet locatien amd a forward canard can enhance the angfe-of-
attack performance of a normal shock inlet. Two lower lip
trealments. for «mproving the angle-of-attack perférmance of
rectangular micts at transonic speeds: are discussed Author

N78-32046%f National Aeronautics and Space Administration
Ames Research Center. Moffeit Field Calif.”
SYRMETRICAL AND ASYMMETRICAL SEPARATIONS
ABOUT A YAWED CONE
David J. Peake. F Kewin Owen [QOwen Intern, Inc, Palo Alto,
Calf), and Hrwosht Higuchi (Dyn Technol, Inc} Sep 1978
30 p refs Sponsored in part by AFAL .
{Contract NAS2-9663)
{NASA-TM-78532, A-7639)
CSCL O1A

Three dimensional flow separations about a circular conz
were nvestigated in the Mach number range 06 - 18B. The
cone was tested in the Ames 18 by 18 m wind tunnel at
Reynolds numbers based on the cone length from 4,500,000 to
13.500.000 under nominally zero heat transfar conditions Results
indicate that (1) the lee-side separated flow develops from initially
symmaettically disposed and near-conical separation lines at angle
of incidence/cone semiangle equal to approximately 1, with the
free shear layers eventually rolling up into tightly coled vortices
at all Mach numbers, {2) the onsat of asymmetry of the lee-side
separated flow about the mean pitch plane is sensitive to Mach
number, Reynolds number., and the nose bluntness: and {3} as
the Mach number 15 increased beyond 1 8. the critical angle of
incidence for the onset of asymmetry increases untd at about
M = 275 there 1s nc longer any significant side force develop-
ment - JMS

Avail. NTIS HC AO03/MF AD1

N78-32835*§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field Calif
A STUDY OF THE NOISE RADIATION FROM FOUR
HELICOPTER ROTOR BLADES
Albert Lee {(Beam Eng. Inc} and Mananne Mosher /n NASA
Langley Res Center Helicopter Acoustics Aug 1978 p 387-402
refs (For pnmary document see N78-32816 23-71)
Aval NTIS HC A17/MF AD1 CSCL 20A

Acoustic measurements were taken of a modern helcopter
rotor with four blade tip shapes in the NASA Ames 40-by-80-Foot
Wind Tunnel The four tip shapes are rectanguiar, swept,
trapezoidsl, and swept tapered i platform. Acoustic effects due
to tip shape changes were studied based on the dBA level,
pesk nosse pressure and subjective rating The swept tapered
blade was found to be the quetest” above an advancing tip
Mach number of about 09, and the swept blade was the quietest
at low speed The measured high speed impulsive noise was
comparad with theoretical predictions based on thickness effects
good agreement was found JMS

i /9-33043"§ National Aeromautics and Space Admnistration
Ames Research Center, Mofiett Field, Calif
LASER-VELOCIMETER SURVEYS OF MERGING VORTICES
IN A WIND TUNNEL: COMPLETE DATA AND ANALYSIS
Victor R Corsigha, James D. lversen [lowa State Univ, Ames),
and Kenneth L Orloff Oct 1978 48 p refs
(NASA-TM-78449; A-7262) Avall: NTIS HC A03/MF AO1
CSCL 01A

The merger of two corotating vortices was studied with a
laser velocimeter designed to measure the two cross-stream
components of velocity Measurements were made at Several
downstream distances in the vortex wake shed by two semispan
wings mounted on the wind-tunnel walls The velocity data
provided wall-defined contours of crossflow velocity, stream
function, and vorticity for a varety of test conditions Downstream
of the merger point. the vorticity was found to be independent
of the downstream distance for radn smaller than r/b = 005,



For larger radn, the verticity depended on the distance from the
wing Upstream of the merger, a multicell vorticity pattern was
found. Author

NASA CONTRACTOR REPORTS

N78-13766™f Stanford Univ., Cahf Jomnt Inst for Aeronautics

and Acoustics
MULTI-CALCULATION RATE SIMULATIONS Final Report
J Dawid Powell and Mahboob Akhter Nov. 1977 59 p refs
{Grant NsG-2250)
{NASA-CR-155335) Aval NTIS HC AO4/MF A01  CSCL
09B

it 15 common in real ume simulations of large asrospace
systems to separate the high and low frequency subsysterns
within the simulation and perform the mtegrations of the
subsystems at different calculatien rates This 1s done to strike
a balance between accuracy of calculanon and capacity of the
digital computer Questions ansing as to the accuracy of this
structure compared to single calculation rates were studied using
a hnear arcraft model. Also investigated were interactions arising
to cause errors worse than those expected Problems are
specifically identified and guidelines are gwen for selection of
sample rates for multiple rate simulations. Author

N78-14016*§ Stanford Univ, Calf. Dept of Cwil Engineer-
Ing.

ASSESSING THE FUTURE QF AIR FREIGHT Final Technical
Report, Feb. - Oct. 1977 -

Janr 5. Dajam Nov 1977 34 p refs

{Grant NsG-2203)

(NASA-CR-155356) Avall NTIS HC A03/MF A01 CSCL
01cC

The role of air cargo in the current transportation system in”

the United States is explored Methods for assessing the future
role of this mode of transportatibn include the use of continuous-
time recursive systems maodeling for the simulatton of different
components of the air freight system, as well as for the
development of alternative future scenarios which may result
from different policy actions A basic conceptual framework for
conducting such a dymamic simulation is presented within the
context of the ar freight industry Some research needs are.
identified and recommended ‘for further research. The benefits,
hmitations, pitfalls, and problems usually associated with large
scale systems models are examined Author

N78-17061%# Raman Aeronautics Research and Engineering,
Inc. Palo Alto, Calf
AN ANALYSIS OF THE ROTOR BLADE STRESSES OF THE
THREE STAGE COMPRESSOR OF THE AMES RESEARCH
CENTER 11- BY 11-FOOT TRANSONIC WIND TUNNEL Final
Report
Jules B, Dods, Jr. Nov, 1977 147 p refs
{Contract NAS2-9112}
{NASA-CR-152083} Aval. NTIS HC AO7/MF AO1 CSCL
21E

The static and dynamic rotor blade stresses of the three
stage compressor were measured Data are presented in terms
of total blade stress for the complete operational range of
compressor speeds and tunnel total pressures Modal frequen-
cies and vaniations with tunnel conditions were measured Phase
angles and coherences betwean varnious gage combinatons are
also presented Recommendations for improvements are given
for future rotor blade expenmental mvestigations. Author

N78-17082*§ Bosing Co. Seattle, Wash
LOW SPEED TEST OF A HIGH-BYPASS-RATIO PROPUL-
SION SYSTEM WITH AN ASYMMETRIC INLET DESIGNED
FOR A TILT-NACELLE V/STOL AIRPLANE
J Syberg Jan. 1978 115 p refs
{Contract NAS2-9640}
{NASA-CR-152072, D-180-22888-1) Avail NTIS
HC AO6/MF AOT CSCL 21E

A large scale model of a lift/cruise fan inlet designed for a
tilt nacelte V/STOL airplane was tested with a high bypass ratio
turbofan Testing was conducted at low freestream velocities
with inlet angles of attack ranging from O deg te 120 deg. The
operating hmits for the nacelle were found to be related to nlet
boundary layer separation Small separations onginating in the
mlet diffuser cause little or no performance degradation However,
at sufficiently severe freestream conditions the separation changes
abruptly to a lip separation This change is associated with a
significant reduction in nacelle net thrust as well as a sharp
increase in fan blade vibratory stresses Consequently. the onset
of Iip separation 1s regarded as the nacelle operating mit The
test venfied that the asymmetric inlet design will provide high
performance and stable operation at the design forward speed
and angle of attack conditions At some of these, however,
operation near the lower end of the design inlet aitflow range
15 not feasible due to the occurrence of Iip separation  Author

N7B-19094*§ McDonnell-Douglas Corp, St Louis, Mo.
CONCEPTUAL DESIGN STUDY-COF A HARRIER V/STOL
RESEARCH AIRCRAFT
Waldemar E Bode, Rogar L Berger, Glen A Elmore, and Thomas
R Lacey Feb. 1978 293 p
{Contract NAS2-9748)
(NASA-CR-152086) Avail: NTIS HC A13/MF A01 CSCL
[43 £

MCAIR recently completed a conceptual design study to
define modification approaches to. and denve planming pnces
for the conversion of a two place Harner,to a V/STOL control,
display and gwidance research aweraft Control concepts such as
rate damping, attitude stabilization, velocity command, and cockpit
controllers are to be demonstrated. Display formats will also be
investigated, and landipg, navigation and guidance systems flight
tested The rear cockpit is modified such that it can be quickly
adapted to faithfully simulate the controls, displays and handling
qualities of a Type A or Type B V/STOL. The safoty miot always
has take command capability The modifications studted_fall into
two categorias basic modifications and optional modifications
Technical descriptions of the basic modifications and of the
optional modifications are presented The modification plan and
schedule as well as the test plan and schedule are presented
The fallure mode and effects analysis, aireraft performance, aircraft
weight. and aircraft support are discussed Author

N78-19481*§ Mathematical Soences Northwest, inc., Bellevue,
Wash,
STUDY, OPTIMIZATION, AND DESIGN OF A LASER HEAT
ENGINE Finai Report
12 Jan. 1978 160 p refs
{Contract' NAS2-9668)
{NASA-CR-152104, MSNW-78-1082-1) Availl:  NTIS
HC A0B/MF AD1 CSCL 20E

Laser heat engine concepts, proposed for satellite applications,
ware analyzed to determine which engine concepts best meet
the requirements of high efficiency (50 percent or better)
continuous operation in space. The best laser heat enging for a
near-term expenmental demonstration, selected on the basis of

- high ovarall operating efficiency, high powar-to-weight charactens-_

tics, and availability of the required technology, 15 an Otto/ Diesel
cycle piston engine using a dizmond window to admit CO2
laser radiation. The technology with the greatest promise of scaling
to megawatt power levels n the long term is the energy
exchanger/gas turbine combination Author



N78-19869%§ Douglas Aircraft Co, Inc, Santa Monica, Calif.
A SOLUTION TO THE SURFACE INTERSECTION PROBLEM
Final Report
H G. Timer 29 Nov. 1977 50 p
{Contract NAS2-9590)
{NASA-CR-152116; MDC-J7789})
HC AO3/MF AG1 CSCL 12A

An application-independent geometnic model within a data
base framework should support the-use of. Boolean operators
which allow the user to construct a complex madel by appropriately
combining a series of simple models The use of these operators
leads to the concept of implicitly and explicitly defined surfaces
with an exphcitly defined model, the surface area may be
computed by simply summing the surface areas of the bounding
surfaces For an imphcitly defined model, the surface area
computation must dea! with active and inactive regions Because
the surface intersection problem involves four unknowns and its
solutton 1S @ space curve, the parametric coordinates of each
surface must be determined as a function of the arc length
Various subproblems involved in the general intersection problem
are discussed, and the mathematical basis for their solution 1s
presented along with a program wntten in FORTRAN IV for
implementation on the 1BM 370 TSO systemn Author

Avail NTIS

N78-20136*# Lockheed-Califorma Co . Burbank
ROTORCRAFT LINEAR SIMULATION MODEL VOLUME 1:
ENGINEERING DOCUMENTATION Final Report, Nov,
1976 - Jan. 1978
J §. Reaser Jan 1978 185 p ref 3 Vol
«{Contract NAS2-8374}
(NASA-CR-152079-Vol-1; LR-28200-Vol-1}
HC A09/MF AO1 CSCL 01C

A rotorcraft small perturbation hnear model is, descnbed
Rotor flap, wplane and feathenng degrees of freedom, as well
as control and augmentation systems are defined in addition to
the classical véhicle six degrees of freedom. The pnmary
application was intended to be an analytic tool to assess the
handhing qualmes of a dypamcally combined main rotor and
body The modeling method retained the higher frequency response
properties which aided in evaluating control and stabihty
augrmentation systems Author

Avall NTIS

N78-20137*# Lockheed-Californma Co, Burbank
ROTORCRAFT LINEAR SIMULATION MODEL. VOLUME 2:
COMPUTER IMPLEMENTATION Final Report, Nov. 1976 -
Jan. 1978
J S Reaser and D H Saiki Jan 1978 77 p
{Contract NAS2-9374)
{(NASA-CR-152Q79-Vol-2, LR-28200-Vol-2)
HC AO5/MF AO1 CSCL 01C

A computer program used to process the equations is presented,
and a full description of equation implementation is given The
model was tmplemented in the IBM 360 and CDC series computer
systems M V.

ref 3 Vol

Avail: NTIS

N78-20918*# Beam Engineering. Inc. Sunnyvaie, Calif
ACOUSTICAL EFFECTS OF BLADE TIP SHAPE CHANGES
ON A FULL SCALE HELICOPTER ROTOR IN A WIND
TUNNEL
Albert Lee Apr 1978 59 p refs
{Contract NAS2-9399)
{NASA-CR-152082)
20A

Four up shapes were tested They were rectangular, swept,
tapered, and swept-tapered The measured data covered a wide
range of operating conditions The range of advancing tip Mach
“numbers were between 072 to 096, and the advance ratios
were from 02 to 0.375 At low and moderate advancing tip
Mach number, the data in the dbA scale appear to indicate the
swept tip 15 the quietest, swept tapered the second, tapered
third and rectangular the most noisy Above an advancing tp
Mach number of about 089, a distinct acoustical pulse can be
observed, which dominates the acoustical waveform The pulse
shape 15 symmetric at moderate tp Mach number, changing to

Avall NTIS HC AO04/MF A01 CSCL
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a sawtooth shape at high advancing tip Mach numbers Based
on the amplitude of the impulsive noise, 11 appears the swept-
tapered tip is the quietest, tapered tip the second. swept tp
third and square tip the most noisy The data presented in this
report should be useful as data bases for modeling and evaluating
hsieopter impulsive noise Author

N78-21092*# Northwestern Univ. Evanston,ill Transportation
Center

FACTORS AFFECTING THE RETIREMENT OF COM-
MERCIAL TRANSPORT JET AIRCRAFT Progress Report
Frank A Spencer and Joseph A Swanson 15 Feb 1978
209 p refs

{Grant NsG-2149)

{NASA-CR-152115, PR-2) Avail; NTIS HC A10/MF AQ1 CSCL
oic -

A bnief historicat background of the technology and economics
of aircraft replacement and retirement in the prejet era is presented
‘10 see whether useful insights can be obtaned applicable to
the jet era Significant differences between the two pertods
were demonstated Current technological and operational
economic perspectives were investigated in detall Some
conclusions are drawn to aircraft retirement pohcies Author

N78-21095%# lockheed-Califorma Co, Burbank  Commercial

Advanced Design Dw.

.FUEL CONSERVATION MERITS OF ADVANCED TUR-

BOPROP TRANSPORT AIRCRAFT Final Report, Jan. - Aug.
1977

J D Revell and R H Tulhs Aug 1977 154 p refs
{Contract NAS2-8612)
[NASA-CR-152096, LR-28283) Avail NTIS

HC A08/MF A0t CSCL 01C

The advantages of a2 propfan powered awrcraft for the
commerctal air transportation system were assessed by the
companson with an equivalent turbofan transport Comparisons
were accomplished on the basis of fuel utiization and operating
costs, as well as awcraft weight and size Advantages of the
propfan aireraft, concerning fuel utlization and operating costs,
were accomphshed by considenng {1} incorporation of propfan
performance and acoustic data, (2} revised musston profiles {longer
design range and reduction n; and cruise speed), and (2) utilization
of alternate and advanced technology engmes Author

N78-21116*§ Rao and Associates Inc. Pale Alto, Calif.
USE OF LEANING VANES IN A TWO STAGE FAN
G.V R Rao and R V Digumarthi Nov 1975 53 p
{Contract NAS2-8680)
[NASA-CR-152134)
21E

The uwse of leaming vanes for tone noise reduction was
examined in terms of their application i a typical two-stage
high pressure ratio fan. In particular for stages designed with
outlet guide vanes and zero swirl between stages, leaning the
vanes of the first stage stator was studied. since increasing the
number of vanes and the gap between stages do not provide
the desired advantage It was shown that noise reduction at
higher harmonics of blade passing frequency can be obtaned
by leaming the vanes Autho:

refs
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N78-21161%§
Control Lab
OPTIMAL CONTROL THEORY (OWEM) APPLIED TO A
HELICOPTER IN THE HOVER AND APPROACH PHASE
Gerard J Born and Tadao Kai Jan 1975 289 p refs
[Contract NAS2-7187)
{NASA-CR-152135; Rept-1205)
HC A13/MF AO1 CSCL 01C

A major difficulty in the practical applicaton of hnear-
quadratic regulator theory 1s how to choose the weighting matnces
in quadratic cost functions The control system design with optimal
weighting matrnices was applied to a helicopter in the hover and
approach phase The weighting matrices were calculated to

Princeton Umv, N J Instrumentation and

Avail NTIS



extremize the closed loop total system damping subject 1o
constraints on the determinants The extremization 15 really a
minimization of the effects of disturbances, and interpreted as a
compromise between the generalized system accuracy and the
gonerahzed system response speed The trade-off between the
accuracy and the response speed 1s adjusted by a single parameter,
the ratio of determinants By this approach an objective measure
can be obtamed for the design of a control system The rmeasure

1s to be determined by the system requirements Author
N78-21445%§ Harvey Mudd Coll, Claremont, Calif Engineering
Clime

GENERATION OF A MONODISPERSED AERQOSOL

Final Report
Helma Schenck Miles Mikasa, and Ralph DeVicarus Jun 1974
61 p refs
[Contract NAS2-8143)
{NASA-CR-152133)
20E

The dentity and laboratory test methods for the genaration
of a monodispersed aerosol are reported on, and are subjected
to the following constraints and parameters, (1} size distnbution,
[2) specific gravity; {3} scattering properties, {4} costs,
[5) production The procedure called for the collecuon of
wformation from the Lterature, commercial available products,
and experts working in the field The following topies were
nvestigated (1] aerosols, (2} air pollutton -- analysis,
{3) atomuzers, (4} dispersion, (5) particles -- optics. size analysis,
{6) smoke -- generators, density reasurements: (7) sprays.
{8) wind tunnels -- visualizatton Author

Avall NTIS HC A04/MF A01 CSCL

N78-22071*§ Systems Technology. Inc., Hawthorne, Calf
DEVELOPMENT OF AUTOMATIC AND MANUAL FLIGHT
DIRECTOR LANDING SYSTEMS FOR THE XV-15 TILT
ROTOR AIRCRAFT IN HELICOPTER MODE
L. G. Hofmann, Roger Hoh, H. Wayne F. Jewell, Gary L. Teper.
and Pradip D Patel Jan 1978 254 p refs
(Contract NAS2-9392)
{NASA-CR-152040, TR-1082-1}
HC A12/MF A0t CSCL 0O1E

The objective of this effort 15 to determine IFR approach
path and touchdown dispersions for manual and automatic XV-15
tlt rotor landings, and to develop mussed approach cniteria Only
helicopter mode XV-15 operation 15 considered The analysis
and design sections develop the automatic and flight director
gutdance equations for decelerating curved and straght-in.
approaches into a typical VTOL landing site equipped with an
MLS nawigation aid These system designs satisfy all known
pilot-centered, guidance and control requirements for this flying
task Performance data, obtained from nonstatonary covariance
propagation dispersion analysis for the system. are used to develop
the approach monitoring cntena The autoland and flight director
guwdance equations are programmed for the VSTOLAND 18198
digital computer The system design dispersion data developed
through analysis and the 1B19B digital computer pregram are
verified and refined using the fixed-base. man-in-the-locp XV-15
VSTOLAND simulation Author

Avail: NTIS

N78-22074*# Boeing Commercial Awplane Co. Seattle, Wash
Pralimminary Design Eept,
APPLICATION OF ADVANCED TECHNOLOGIES TO SMALL,
SHORT-HAUL AIRCRAFT Final Report
D G Andrews, P W, Brubaker, § L Bryant, C W. Clay, B.
Gindharadas, M. Hamamoto, T J Kelly, D. K Proctor, C E
Myron, and R L Sullivan 1 Mar 1978 332 p refs
{Contract NAS2-8506)
{NASA-CR-152089, D6-46320)
HC A15/MF AQ1 CSCL 01C

The results of a preliminary design study which investigates

Avail. NTIS

the use of selected advanced technologies to achieve low cost N

design for small {50-passenger), short haudl (50 to 1000 mils}
transports are reported The largest single item in the cost of
manufacturing an airplane of this type s labor. A careful
examination of advanced tachnoloegy to airframe structure was
performed since one of the most labor-intensive parts of the

11

airplane 1s structures Also, preliminary investigation of advanced
aerodynamics flight controls, nde control and gust load allevia-
tion systems, aircraft systems and turbo-prop propulsion systems
was performed. The most beneficial advanced technology
examined was bonded aluminum primary structure The use of
this structure 1In large wing panels and body sections resulted in
a greatly reduced number of parts and fasteners and therefore,
labor hours The resultant cost of assembled airplane structure
was reduced by 40% and the total airplane manufacturing cost
by 16% - a maor cost reduction With further development,
test venfication and optimization appreciable weight saving is
also achievable Other advanced technology items which showsd
sigruficant gans are as follows. {1) advanced turboprop-reduced
block fuel by 1530% depending on range, {2) configuration

revisions  [ves-talll-empennage cost reduction of 25%:
{3) leading-edpe flap addition-weight reduction of
2500 pounds Author

N7B-221007§
Aurcraft Div.
STATIC TESTS OF A LARGE SCALE SWIVEL NOZZLE
THRUST DEFLECTOR
John F Federspiel Feb 1978 44 p refs
{Contract NAS2-9176)
{NASA-CR-152091, NR78H-10}
HC AO3/MF A01 CSCL 21E

Tests were conducted on a swivel nozzle thrust deflector
installed on a 91 centimeter {36 inch} fow pressure ratio tip
turbine fan Fan power was supplied by a .J-85 hot gas generator
The configuration was typical of a vertical/short takeoff and
landing {V/STOL) aircraft propulsion system employing Iift cruise
fans The performance was compared to results obtained on an
0.15 scale cold flow model Data were obtained at+<an prassure
ratios from 11 to 12 and at nczzle deflections from cruse
{0 deg} to VTOL {80 deg) The nozzle thrust performance was
in good agreement with small scale VTOL thrust coefficients.
Configurations with increased nozzls area showed fower perform-
ance Fan operation was routine and noz2zle rotation caused no
circumferential distortions of the fan exit flow. Nozzle flow
charactanstics did not repeat small scale model results Measured
flow coefficients were smaller on the large scale test 1t was
concluded that lack of simulation of pressure and temparature
profiles of the tip driven fan was the most probable cause of
the discrepancy Author

Rockwell International Corp, Columbus, Ohio
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N78-25057*§# WNielsen Engineening and Research, Inc, Mountain
View. Calf
HIGH ANGLE CANARD MISSILE TEST IN THE AMES
11-FOOT TRANSONIC WIND TUNNEL
Richard G Schwind Jun 1978 81 p refs
{Contract NAS2-9211)
({NASA-CR-2993. NEAR-TR-134]
HC AOS5/MF AO01 CSCL 1A

Four blunted ogive-cyhnder missile models with a length-to-
diameter ratio of 10 4 were tested 2t transomic speeds and large
angles of attack The configurations are body. body with tail
panels, body with canards, and body with canards and tails
Forces and moments from the entre model and each of the
eight fins were measured over the pitch range of 20 deg 1o
50 deg and O deg to 45 deg roll Canard deflection angles
between O deg and 15 deg were tested Exploratory vapor screen
How wisualization testing was also performed Sample force and
moment data are reported along with observations from the
vapor screen tests Author

Avail NTIS

N78-25078%F Kansas Univ Center for Research Inc, Lawrence
A STUDY OF COMMUTER AIRPLANE DESIGN OPTIMIZA-
TiON Status Report
Bob Van Keppel, Han Eysink, Jim Hammer, Kevin Hawley, Paul
Meredith and J. Roskam 12 May 1978 457 p refs
(Grant NsG-2145) .
[(NASA-CR-157210. KU-FRL-313-5: SR-4)
HC A20/MF A01 CSCL 01C

The usabihty of the general aviation synthesis program [GASP)
was enhanced by the development of separate computer

Avall. NTIS



subroutines which can be added as a package to this assembly
of computenzed design methods or used as a separate subrou-
tine program to compute the dynamic longitudinal, Iateral-
directional stabiity charactenstics for a given auplane Currently
available analysis methods were evaluated to ascertain those
most approprate for the design funcuons which the GASP
computerized design program performs Methods for providing
proper constramt and/or analysis functions for GASP were
developed as well as the appronnate subroutines A-R-H.

N78-26369*§ Aeronautical Research Associates of Prnceton,
Inc. N J
APPLICATION OF SECOND-ORDER TURBULENT MODEL-
ING TO THE PREDICTION OF RADIATED AERODYNAMIC
SOUND
Alan J Bilamn and Josl E. Hirsh Jun 1978 76 p refs
{Contract NAS2-8832)
{NASA-CR-2994) Avail NTIS HC AO05/MF AOQ1 CSCL 20D
The Ribner formulation of the genaration of aerodynamic
sound is coupled with predictions of second-order velocity
correlations and integral scale to estimate the sound radiated
from several complicated jet flows In particular, it 1s shown
that the sound radiated from a cold swirling jet 1s greater than
from 1ts nonswirling equal thrust counterpart. The noise radiated
from the flow field of a mulutube suppressor was aestimated
and compared with an equal thrust diameter Gaussian jet It 1s
shown that the multitube concept is indeed guretsr. Author

N78-25824*§ Stanford Univ  Caltf
ing
INFRASTRUCTURE DYNAMICS: A SELECTED BIBLIOGRA-
PHY
Jarir § Dajani and Artero J Bencosme Jan 1978 25 p refs
{Grant NsG-2203)
{NASA-CR-152162, SU-IPM-5)
HC AQ2/MF AO1 CSCL 12B

The term mfrastructure 1s used to denoie the set of hfe
support and public service systems which is necessary for the
development of growth of human settlements Included are some
basic references in the field of dynamic simulation, as well as a
number of relevant apphcations in the area of infrastructure
planning The ntent 1 10 enable the student or researcher to
quickly identify such applications to the extent necessary for
mitiating further work in the field. Author

Dept of Cwil Engineer-
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N78-26832*# Massachusetis Inst of Tech. Cambridge  Fluid
Dynamics Research Lab
THE EFFECT OF TIP VORTEX STRUCTURE ON HELICOPTER
NOISE DUE TO BLADE/VORTEX INTERACTION
Thomas L. Wolf and Shella E Widnali Mar 1978 94 p refs
[Grant NsG-2142}
TNASA-CR-152150, MIT-78-2) Avall NTIS HC gOS/MF AD1
CSCL 20A

A potential cause of helicopter impulsive noise, commonly
called blade slap, is the unsteady nift fluctuation on a rotor blade
due to interaction with the vortex tralled from another blade.
The relationship between vortex structure and the intensity of
the acoustic signal is fnvestigated The analysis is based on a
theoretical model for blade/vortex mteraction, Unsteady Uift on
the blades due to blade/vortex mteraction is calculated using
Iinear unsteady aeredynamic theory, and expressions are derived
for the directivity, frequency spectrum. and transient signal of
‘the radiated noise An inviscid rollup model is used to calculate
the velocity profile in the trailng vortex from the spanwise
distribution-of.blade tip loading A few cases of up loading are
wwestigated, and numenical results are presented for the unsteady
Ift and acoustic signal due to blade/vertex interaction The
intensity of the acoustic signal 15 shown to be quite sensitive 10
changes n tip vortex structure. Author

12

N7B-26163%§ lowa State Umv of Science and Technolog/.
Ames Dept of Mechanical Engineenng
A STUDY OF TEST SECTION CONFIGURATION FOR SHOCK
TUBE TESTING OF TRANSONIC AIRFOILS Final Report
Wilham J Cook Jun 1978 70 p refs
varant NsG-2152; 1SU Proj 1233}
SJASA-CR-157237. ISU-ERI-Ames-78336)
HC AD4/MF A01 CSCL 14B

Two methods are investigated for allewiating wall interfer-
cace effects in a shock tube test section intended for testing
wwo-dimansional transonic aifoils The first method nwvolves
contouring the 1est section walls to match approximate streamfines
i the flow. Contours are matched 1o each airfoll tested to produce
,esults close to those obtained in a conventional wind tunnel.
ata from a previous study and the present study for two different
aurfoils demonstrate that useful results are obtained in a shock
tube using a test section with contoured walls The second method
invalves use of a ixed-geometry siotted-wall test section to provide
automatic flow compensation for vanous airfoils. The slotted-wall
st saction developed exhibited the desired performance
charactenstics in the approxsimate Mach number range 082 to
0 89, as ewidenced by good agreement cbtained between shock
tube and wind tunnel results for several anfol flows GG

Avall: NTIS

N78-27087%§ Boeing Commerceal Airplane Co . Seattle, Wash
A MACH LIRE PANEL METHOD FOR COMPUTING THE
LINEARIZED SUPERSONIC FLOW OVER PLANAR WINGS
F. E Ehlers and Paul E Aubbert May 1978 91 p
{Contract NAS2-7729)
{NASA-CR-152126, D6-46373)
HC AOS/MF AO1 CSCL O1A

A mathod 1s descnbed for solving the bneanzed supersonit
flow over planar wings uging panels bounded by two fanuhes of
Mach lines Polynomial distributions of source and doublet strength
iead to simple. closed form solutions fof the aerodynamic anfluence
coefficients, and a nearly tnangular matnx yields rapid solutians
for the singulanty parameters The source method was found tr
be agcurate and stable both for analysis and dessgn boundary
conditions Simular results were obtained with the doublet meihuxd
wor analysis boundary conditions on the portion of the wing
downstrearn of the supersonic leading edge, but instabihties in
the solution occurred for the region contaiming a portion of the
subsonic leading edge Research on the method was discontinued
before this difficulty was resolved Author

Avail NTIS

N78-27094*§ Califorma Univ. Berkeley
tion Studies
AN INVESTIGATION OF SHORT HAUL AIR TRANSPORTA-,
TION IN THE SOUTHEASTERN UNITED STATES
Abib Kanafani and Huey-Shin Yuan Jul 1977 202 p ref
[Grant NsG-2127)
[NASA-CR-152166, UCB-ITS-RR-77-6)
HC A10/MF AD1 CSCL 05C .
The specific objectives of this stage of the study are
numerous Fust, an attempt is made to charactenze the travel
patterns 0 the study region, both in terms of ongin destination
patterns, and connecting and through trp patterns Second, the
structure of the air service in the region 15 charactenzed n an
attempt to develop an understanding of the evoluton of the
short haul air transportation network Finally, a look 1s taken at
the sociceconomic environment of Atlanta and the region n
order to seek an explanation for the histanc evolution of short

institute of Transporta-

Avail NTIS

N78-27105%} Analytical Mechanics Associates, I, Mountain

View, Cahf

DEVELOPMENT AND FLIGHT TESTS OF A KAIMAN FILTER

FOR NAVIGATION DURING TERMINAL AREA AND

LANDING OPERATIORS

Stanley F. Schrmdt, Paul F. Flanagan, and John A Sorenson

Jul 1978 136 p refs

{Contract NAS2-BB62}

{NASA-CR-3015) Avall NTIS HC AO7/MF AQ1 CSCL 17G
A Kalman filter for awcraft termmal area and landing

navigation was implemented and flight tested in the NASA Ames

STOLAND awvionics computer onboard a Twin Otter awcraft This


http:nil.h.id

system combines navaid measurements from TACAN, MODILS,
3r data, radar alumeter sensors aleng with measurements from
‘trap-down accelerometer and atutude angle sensors The flight
1est resulls demonstrate that the Kalman filter provides improved
estmates of the aircraft position and velocity as compared with
estimates from the more standard complementary filter The
onbeard computer implementation requirements to achieve this
tmproved performance are discussed Author

N78-27128%] Hamilton Standard, Windsor Locks, Conn
PROP-FAN DATA SUPPORT STUDY Final Report
J A Baum P J Dumas, M- G Mayo, F. B. Metzger, & M
Shenkman, and G G Walker 28 Feb 1978 111 p
(Contract NAS2-9750}
{NASA-CR-152141})
oi1C

Updated parametric prop-fan data packages are presented
and the ratignale used wn developing the new prop-fan data is
detaled These data represent Hamilton Standard's projections
of prop-fan charactenstics for aircraft that are expected to be
in-service in the 1985 to 1990 time frame. The basic prop-fan
configuraton was designed for efficient cruise operation at
08 Mach number and 10,668M altitude The design hlade tip
speed is 244 mps and the design power loading 15 301 KW/M
squared GG
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N7B-28083*§ Gorham Associates, Thousand Oaks, Cahf
STUDY TO DETERMINE OPERATIONAL AND PERFORM-
ANCE CRITERIA FOR STOL AIRCRAFT OPERATING IN LOW
VISIBILITY CONDITIONS
John A Gorham May 1978 63 p refs
{Contract NAS2.-8790)
{NASA-CR-152164)
oiC

The operational and performance critena for ciwvif CTOL
passenger-carrying auplanes landing in low wisibilities depend
upon the charactenstics of the airplane, the nature and use of
the ground and airborne guidance and control systems, and the
geometry and hghting of the landing field Based upon these
critenia, FAA advisory circulars, awplane and equipment design
charactenstics, and airhine operational and mantenance procedures
were formulated The documents are selected, descnbed and
discussed in relationship to the potential low weather minima
operation of STOL awcraft An attempt is made to rdentify
fundamental differences between CTOL and STOL aifreraft
characteristics which could impact upon existing CTOL documenta-
tion Further study and/or flight expenments are recommended

GY
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N78-28988%] Washington Univ, Seattle
Engineering
EXECUTIVE SUMMARY: BENEFIT-COST EVALUATION OF
AN INTRA-REGIONAL AIR SERVICE IN THE BAY AREA
AND A TECHNOLOGY ASSESSMENT OF TRANSPORTA-
TION SYSTEM INVESTMENTS Technical Report, 1 Jan.
1977 - 31 Mar. 1978
Lonnie E Haefner 31 Mar 1978 37 p ref
{Grant NsG;2170}
{(NASA-CR-1521564-1} Aval- NTIS HC AO03/MF AO1
05C

The benefits and costs that would result from an intra-regional
air service operation in the San Francisco Bay area were
determined by utihzing an iterative statistical decision model to
evaluate combinations of commuter airport sites and surface
transportation facilities in gonjunction with service by a given
commuter aircraft type in light of area regional growth alternatives
and peak and off-peak regional travel patterns The model
evaluates such transportation option with respect to critena of
airltne profitability, public acceptance, and public and private
non-user costs In so doing, it incorporates information on modal
split, peak and off‘peak use of the air commuter fleet, terminal
and airport costs, development costs and uses of land 10 proximity
to the airport sites, regional population shifts, and induced zonal
shifts in travel demand The model 1s multimodal in its analytic
capability, and performs exhaustive sensitivity analysis A RH

Dept. of Ciwil

cscL
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N78-28989%# Washington Univ, Seattle
Engineering
A TECHNOLOGY ASSESSMENT OF TRANSPORTATION
SYSTEM INVESTMENTS
Lonnie E Haefner 31 Mar 1978 206 p refs
{Grant NsG-2170}
{NASA-CR-152154-2} Ava:l NTIS HC A10/MF AO1
08C

An abstract technology assessment format, capable of generic
evaluation over a heirarchy of city sizes, shapes and modal
transportation technology charactenstics, using umt cost and
impact data is presented The formal analytic model used 15
Markovian decision theory. The analyst 1s not required to know
or explore the historical data charactenstics of the region in
depth and can, therefore, rapidly examine sensitivities and
boundanes of rational or optimal transportation investments This
examinatton may occur over a group of similar or different regions,
and may draw significant conclusions about the mix of transporta-
tion technology investments most likely needed and capable of
compatible ¢peration ARH

Dept of Civd
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N78-30070%§ Aecronautical Research Foundation, Cambridge,
Mass.
REQUIREMENTS FOR REGIONAL SHORT-HAUL AIR
SERVICE AND THE DEFINITION OF A FLIGHT PROGRAM
TO DETERMINE NEIGHBORHOOD REACTIONS TO SMALL
TRANSPORT AIRCRAFT
Kornel Feher, Lynn Boliinger, Jeffrey V Bowles, and Mark H
Waters Aug 1978 153 p refs Prepared in cooperation with
NASA AMES Res Center, Moffett Freld, Calif
{Contract NAS2-9050)
{NASA-CR-152151)
05C

An evaluation of the current status and future .reguirements
of an intraregional short haul air service is-given A brief definihon
of the different types of short haul ar service 15 given This I1s
followed by a historical review of previcus attempts to develop
short haul aw service n high density urban areas and an
assessment of the current status The requirements for ntrare-
gional ar service, the need for economic and environmental
viability and the need for a flight research program are defined
A detaled outhne of a research program that would determine
urban community reaction to frequent operations of small transport
awcraft 15 also given Both the operation of such an experiment
10 2 specific region (San Francisco Bay area) and the necessary
design modifications of an existng fixed wing aircraft which
could be used in the expenment are established An estimate 15
inade of overall program costs Gy,

Avall NTIS HC A08/MF AD1 CSCL

N78-33113%) General Dynamics/Fort Worth, Tex
AN INVESTIGATION OF WING BUFFETING RESPONSE AT
SURSONIC AND TRANSONIC SPEEDS: PHASE 1: F-111A
FLIGHT DATA ANALYSIS. VOLUME t: SUMMARY OF
TECHNICAL APFROACH. RESULTS AND CONCLUSIONS
David B Benepe, Atlee M. Cunningham, Jr, and W Dawd
Dunmyer 1978 188 p refs
{Contract NAS2-7091}
{NASA-CR-152109}
oc

The structural response 10 aerodynamic buffet duning moderate
to high-g manguvers at subsoni¢ and transomic speeds was
investigated The investigation 1s reported i three volumes This
volume presents a summary of the investigation with a complete
description of the technical approach, description of the aircraft,
jts instrumentation, the data reduction procedures, results and
conclusion GY

Avail NTIS HC ADS/MF AD1 CSCL

N78-33117*§ General Dynamics/Fort Worth, Tex .
AN INVESTIGATION OF WING BUFFETING RESPONSE AT
SUBSONIC AND TRANSONIC SPEEDS. PHASE 2: F-117A
FLIGHT DATA ANALYSIS. VOLUME 2: PLOTTED POWER
SPECTRA

Dawid B Benepe, Atlee M Cunningham. Jr. Sam Traylor, Jr,
and W. David Dunmyer 1978 724 p refs

{Contract NAS2-7091)



[NASA-CR-152113} Aval NTIS HC A99/MF AQ1 CSCL
10A

Plotted power spectra for all of the flight pomnts examined
duning the Phase 2 fight data analysis are presented Detaled
descripttons of the aircraft, the fight instrumentation and the
analysis techmiques are given Measured "and calculated wbra-
tion mode frequencies are also presented to assist in further
interpretatton of the PSD data GY.

N78-33118*§ General Dynamics/Fort Worth, Tex
AN INVESTIGATION OF WING BUFFETING RESPONSE AT
SUBSONIC AND TRANSONIC SPEEDS. PHASE 2: F-111A
FLIGHT DATA ANALYSIS. VOLUME 3: TABULATED
POWER SPECTRA
David B Benepe. Atlee M Cunningham, Jr, Sam Trayfor, Jr,
and W Dawvid Dunmyer 1978 286 p refs
{Contract NAS2-7091)
{NASA-CR-152114) Aval. NTIS HC A13/MF AO01 CSCL
o1C

Power spectral density (PSD) data for all of the flight points
examined during the Phase 2 flight data analysis are presented
10 tabular form Detaled descriptions of the aircraft, the flight
instrumentation and the analysis techmgques are given Measured
and calculated vibration mode frequencies are also presented to
assist in further interpretation of the PSD data. G.Y.

N78-33876%4 Nielsen Engineering and Research, Inc, Mountain
View, Caif
PROPAGATICN OF SOUND THROUGH A SHEARED FLOW
Final Report, 30 Aug. 1976 - 1 Jul. 1977
James P. Woolley, Charles A Smith, and Knshnamurty Karamcheti
Aug 1978 B3 p refs
(Contract NAS2-9357)
{NASA-CR-152196, NEAR-TR-17 1} Avail NTIS
HC AOQ5/MF AO1 CSCL 20A

Sound generated in a moving fluid must propagate through
a shear layer in order to be measured by a fixed mstrument
These propagation effects were evaluated for noise sources
typically associated with single and co-flowing subsomic jets and
for subgritical flow over airfoils in such jets The techniques for
describing acoustic propagation fall into two categories. geometnic
acoustics and wave acoustics, Geometnic acoustics is most
convenient and accurate for hegh frequency sound In the
frequency range of interest to the present study (greater than
150 Hz), the geometric acoustics approach was determined to
be most useful and practical. GG

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A78-10455 * # Coplanar taii-chase aerial combat as a differ-
ential game. A, W, Merz and D. 5. Hague (Aerophysics Research
Corp., Mountain View, Calif.} AJAA Journal, vol. 156, OQct 1977, p

1419-1423, Srefs Contract No NAS2-8844
A reduced-order version of the one-on-one aerial combat
problem is studied as a pursuit-vasion differential game. The
coplanar motion takes place at given speeds and given maximum
available turn rates, and is described by three state equations which
are equivalent to the range, beanng, and heading of one aircraft
relative_to the other. The purpose of the study 1s to determine those
relative geometries from which either aircraft can be guaranteed a
win, regardless of the maneuver strategies of the other, Termination
15 specified by the tail-chase geometry, at which time the roles of
pursuer and evader are known The roles are found n general,
together with the associated optimal turn maneuvers, by solution of
the differential game of kind, For the numerical parameters chosen,
neither aircraft can win from the majonty of possible nitial
conditions if the other wrns optimally in certain critical geometries.
{Author)

ATE12243 % # Advanced Digital Avionics System for general
aviation. B K. Smyth {Milco International, Inc, Huntington Beach,
Calif.}), R. H. Hoh, and G L Teper {Systems Technology, Inc,
Hawthorne, Calif.). In* Digital Avionics Systems Conference, 2nd,
Los Angeles, Calif., November 2-4, 1977, Collection of Techmcal
Papers. (A78-12226 02-04} New York, American Institute of Aero-
nautics and Astronautics, Inc,, 1877, p, 96-102 Contract No.
NAS2-9311, {AIAA 77-1494)

Objectives and functions of the Advanced Digital Awvionics
System {ADAS} for general aviation are outlined with particular
reference to nawtgation, flight control, engime management, ATC
surveillance, fhght management, communications, and the piot
controls and displays The resulting ADAS design comprises the
selection of off-the-shelf avionics to be integrated with ADAS-umigue
elements tncluding new pilot displays and controls along with a
microcomputer control complex (MCC). Reasons for which the
ADAS achieves increased avionics capability are mentioned, includ-
ng overall system integration through the MCC and pilot orientation
from navigaton map display. SD.

A78-140863 * Peripheral processors for high-speed simula-
“tion. W. J Karplus (California, Unwersity, Los Angeles, Calif)
Sinulation, vol. 29, Nov. 1977, p 143-153. 7 refs. NSF Grant No.
ENG-76.07811, Contract No, NAS2-7806.

This paper describes some of the results of a study directed to
the specification and procurement of a new cockpit simulator for an
advanced class of helicopters A part of the study was the definition
of & challenging benchmark problem, and detailed analyses of 1t were
made to assess the suitability of a variety of simulation techniques
The analyses showed that a particularly cost-effective approach to
the attainment of adeguate speed for this extremely demanding
application is to employ a large minicomputer acting as host and
controller for a special-purpose drgital peripheral processor Various
reahizations of such peripheral processors, all employing state-of-
the-art electronte circuitry and a high degree of parallelism and
pipelining, are available or under development The types of
peripheral processors - array processors, sinulation-oriented pro-
cessors, and arrays of processing efements are analyzed and
compared. They are particularly promising approaches which should
be suitable for high-speed simulations of all kinds, the cockpit
simulator being a case n point {Author]

AT8-17395 * A fifty channel electrically scanned pressure
module. J. R. Malton {Kulite Semiconductor Products, [nc, Ridge-
fiefd, N J ). In International Instrumentation Symposiem, 23rd, Las
Vegas, Nev, May 1-5, 1977, Proceedings {A78-17351 05-35} Pitts-
burgh, Pa, Instrument Society of America, 1977, p 443-450. 8 refs
Contract No. NAS2-8931

A unique miniature pressure sensor system consisting of an array
of fifty integrated sensor pressure transducers with integral electronic
logic and switching 1s described. Solid state processing of the
plezaresistive array 15 combined with hybrid microelectronics to
produce a3 very small, dense (80 cc displacement), high rehiability
pressure measuring system. Applhication to high speed data acquisi-
tion, energy conservation in wind tunnels and flight test 1s discussed.
Test data are presented typifying system performance. {Author)

A78-18059 * Robustness in linear quadratic feedback design
with application to an awccraft control problem R V. Patel, B
Sridhar, and M Toda {NASA, Ames Research Center, Moffett Freld,
Cahf ). In: Annual Asilomar Conference on Circunts, Systems, and
Computers, t0th, Pacific Grove, Cahf, November 22-24, 1976,
Conference Record {A78-18051 05-59) North Hollywood, Calif,
Western Periodicals Co., 1977, p 293-300. 9 refs
Some new resulis concerning robustness and asymptotic proper-
ties of error bounds of a linear quadratic feedback design are applied
to an aircraft control problem An autopilot for the flare control of
the Augmentor Wing Jet STOL Research Awcraft (AWJSRA) s
tdesigned based on Linear Quadratic {LQ) theory and the results
developed in this paper The vaniation of the error bounds to changes



in the weighting matrices in the LQ design 1s stuched by computer
simulations, and appropriate weighting matrices are chosen to obtain
'a reasonable error bound for variations in the system matnx and at
the same time meet the practical constraints for the flare maneuver
of the AWJISRA Results from the computer simulatten of a
satisfactory autopilot design for the flare control of the AWISRA are
presented {Author)

A78-20686 * Transomec wing analysis using advanced com-
putational methods P A Henne {Douglas furcraft Co, Long Beach,
Cahf) and R M Hicks {NASA, Ames Research Canter, Moffett
Freld, Calif ) Amencan Instituta of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 16th, Huntsville, Ala , Jan. 16-18, 1978,
Paper 78-105 10 p. 9 refs

This paper discusses the application of three-thmensional com-
putational transonic flow methods to several different types of
transport wing designs The purpose of these applications is to
evaluate the basic accuracy and hmitations associated with such
numerical methods. The use of such computauonal methods for
practical engineering problems can only be justified after favorable
evaluanons are completed The paper summarizes a study of both the ;
small-disturbance and the full potential technique for computing
three-dimenstonal transonic flows Computed three-dimensional re-
sults are compared to both experimental measurements and thecret-
cal results Comparisons are made not only of pressure distributions
but also of Lift and drag forces Transonic drag nise charactenstics are
compared Three-dimensional pressure distributions and aerodynamic
forces, computed from the full potential solution, compare reason-
ably well with expenmental results for a wide range of confrigurations
and flow conditions {Author)

AT78-20687 * - Laser-velocnmeter surveys of merging vortices
n a wind tunnel V R Corsgha, K L Orloff {NASA, Ames
Research Center, Moffett Field, Calif ), and J D Iversen {NASA,
Ames Research Center, Moffett Field, Calif , lowa State University
‘of Science and Technology, Ames, lowa)l American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, T16th,
Huntswille, Ala , Jan. 16-18, 1978, Paper 78-107 10 p. 2B refs

The merger of (wo vortices was studied with a laser velocimeter
desigred to measure the two cross-stream components of velocity
Measurements were made at several downstream distances i the
vortex wake shed by two semispan wings mounted on the wing
wnnel walls The velocity data provided well difined contours of
cross-flow velocity, stream function and vorticity. Downstream of
the merger point the vorticity was shown to be independent of the
downstream distance for small radn, and at larger radn was
dependent on the distance from the wing rather than from the
merger point Upstream of the merger point a multicell vorticity
pattern was shown {Author}

A78-22654 * [ Measurements of unsteady vortex flow fields
F K Owen {Owen International, Inc, Pale Alto, Calif.} and D A
Johnson {NASA, Ames Research Center, Moffett Field, Calif)
Amencan [Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 16th, Huntswille, Ala, Jan 16-18, 1978, Paper
78-18. 10 p USAF-supported research; Contract No, NAS2-3168

A combined surface hot film and laser velocimeter measurement
technique, used to obtain new information on the mean, constant
phase-averaged and turbulent structure of tme-dependant flow
fields, is described Data obtained in a cylinder wake are presented,
and 1ts structure 1n both the Eulerian and Lagrangian frames is
discussed Turbulence data obtamned by conventional and condittonal
averaging of the velocity fluctuations are also presented These data
provade detalls of the small- and large-scale contributions 1o the 1otal
wirbulent field {Author)
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A78-22555 * ¥ Wake vortex measurements of bodies at high
angle of attack. F K Owen {Owen [nternational Inc, Palo Alto,
Calhf.) and D A Johnson {NASA, Ames Research Center, Moffett
Freld, Calif.) American [nstitute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 16th, Huntsville, Ala , Jan. 16-18, 1978,
Paper 78-23 10 p. 7 reis USAF-supported research, Contract No
NAS2-9168

Three-dwnensional laser velocimeter measurements have been
made of the wake vortices of a slender tangent ogive body which had
nose and bedy finenass ratios of 35 and 12, respecuvely Data were
obtained for an angle of attack to seminose angle ratio of 23 at a
free stream Mach number of 06 and unit Reynolds number of 2
million/fft Details of the mean flow ficld are presented and features
of the turbulent and unsteady nature of the vortex flow field ave
discussed Problems associated with obtaiming meamingful voriex
measurements in high-speed flows are addressed {Author)

ATB-22578 * ¥ Measured wake-vortex charactenstics of air-
craft in ground effect. D. L. Ciffone {NASA, Ames Research Center,
Moffett Field, Calif} and B Pedley. American Institute of Aerg-
nautics and Astronautics, Aerpspace Sciences Meeting, 16th, Hunts-
ville, Ala , Jan 16-18, 1978, Paper 78-109, 10 p, 13 refs

In support of the NASA wake vortex alleviation program,
measurerments were made of the influences of a greund plane on
vortex trajectones and velocity profiles within lift-generated wakes
The wakes were generated by towing O 61-m {2-ft) span models of
two jumbo jets under water in a ship medel basin. The models were
configured with landing flaps and flight spoilers to Tnvestegate the
wake characteristics of these arcraft in ground effect at simulated
full-scate distances of 19 m (62 ft) to 116 m {380 ft] above the
ground The ground plane caused modifications 0 the vortex
trajectones but did not alter vortex interacttons and merging patterns
in these multiple vortex wakes Some distortions in vortex vertical
{tangenual} velocity profiles were recorded as a resuflt of vortex
lateral motions and vortex interactions with the viscous boundary
layer on the ground plane, however, maximum tangential velocities
remained unchanged {Author}

AT8-22594 * ! Analysis of flight effects on noise radiation
from jet flow using a convecting quadrupole model R Dash (NASA,
Ames Research Center, Moffett Field, Calif ). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 16th,
Huntsvilie, Ala., Jan, 16-18, 1978, Faper 78-192 14 p 29 refs.

The effects of fhight on nose radiation from convecing
quadrupoles in a et flow are examined. The analysis shows that as
flight velocity increases there is a steadily increasing amphfication of
the sound that 1s radiated into the forward arc and & large reduction
of the sound that 15 rachated into the rearward arc The analysis also
shows the same trend when there is a reduction n the exhaust
velocity with, however, a further rise in amplification in the forward
quadrant and a drop i attenuation in the aft quadrant Finally, itis
concluded that there 15 a transmission effect tending to enhance the
sount radiatton by a density ratio pf/p; which ncreases with
ncreasng et temperature. {Author)

A78.23883 " Mew frequency domamm methods for system
dentifreation. N K Gupta {Systems Control, Inc, Palo Alto, Calif.).
In Joint Automatic Control Conference, San Francisco, Cahf.,, June
22-24, 1977, Proceedings Volume 2. (A78-23851 08-63) New York,
Insutute of Etectrical and Electronics Engincers, nc, 1977, p.
804 808, 10 refs. Contracts No. N00014.76-C-0420; No. NAS2-
8799

. This paper presents two new techriques for frequency domain
dentification of linear system parameters The first technique uses
the tnstrumental variables approach, The frequency domain Tormula-

on 1s shown to give a considerable insight inte the selection of

efficient and convergent instrumental vanables The new maximum
likelthood formulation affords simpler numernical solution and
provides 2 way to select parameter starting values in the gradient
based optirmization method {Author)



A78-23917 * Robustness of linear quadratic state feedback
designs mn the presence of system uncertainty. R. V. Patel, M. Toda,
and B Sridhar {NASA, Ames Research Center, Moffett Field, Calif }
In. Joint Automatic Control Conference, San Francisco, Calif , June
22-24, 1977, Proceedings Volume 2. {A78-23851 08-63) New York,
Institute of Electrical and Electronics Engineers, Inc., 1977, p
1668-1673 15 refs.

The paper deals with the problem of expressing the rabustness
Astability). property of a lmnear quadratic state feedback {LQSF)
design quantitatively in terms of bounds on the perturbations
{modeling errors or parameter variations) 1n the system matrices so
that the closed-loop system remains stable. Nonlinear time-varying
and [inear time-invartant perturbations are considered The only
computation required 1n obtaining a measure of the robustness of an
LOSFE design is to determine the eigenvalues of two symmetric
matnices determined when solving the algebraic Riccati equation
corresponding to the LOSF design problem Results are applied to a
complex dynamic system consisting of the flare control of a STOL
aircraft. The design of the flare control 15 formulated as an LOSF
tracking problem, 5D

A78-24367 * # Comments on "Feasibility study of a hybrid
airship operating in ground effect! M. D Ardema {NASA, Ames
Research Center, Moffett Field, Calif ). Journal of Awrcraft, vol. 15,
Feb. 1978, p. 126, 127, Author's Reply, p. 127, 128 9 refs

A78-26274 * # Three-dimenstonal canardwing shape optimi-
zation n aircraft cruise and maneuver environments. B M. E. de
Silva and R. L Carmichael {NASA, Ames Research Center, Moffett
Field, Calif.). American Institvte of Aeronautics and Astronautics,
Annual Meeting and Techmical Display, 14th, Wastungton, D.C., Feb,
7-9, 1978, Paper 78-89. 8 p. 39 refs

This paper demonstrates a numenical technigue far canard-wing
shape optimization at two operating conditions, For purposes of
simplicity, a mean surface wing paneling code is employed for the
aerodynamic calculations. The optimization procedures are based on
the methed of feasible directions. The shape functions for describing
the thickness, camnber, and twist are based on polynormal represanta-
tigns. The primary design requirements imposed restrictions on the
canard and wing volumes and on the Iift coefficients at the operating
candittons. Results indicate that significant improvements in
minimum drag and lift-to-drag ratio are possible with reasonable
arcraft geometries Calculations were done for supersonic speeds
with Mach numbers ranging from 1 15 6. Planforms were mainly of a
delta shape with aspect ratio of 1, {Author)

AT78-26495 * Use of coherence and phase data between two
receivers in evaluation of noise environments. A. G. Piersol {Bolt
Beranek and Newman, Inc, Canoga Park, Caltf.), Journal of Sound
and Vibration, vol 56, Jan 22, 1978, p. 215-228 11 refs. Contract
No. NAS2-8382,

For certam types of noise control problems, where transducers
cannot be mounted on suspected sources, valuable information can
often be obtained by comparing the coherence and phase data
measured between two closely spaced microphones with analytical
models deduced from the physics of the problem. However, the
application of such analysis technigues must be pursued with care,
particularly when the meastrements are made n a reverberant area,
A simple illustration is presented where the acoustic field in the test
section of a wind tunnel is evaluated by modelling the field as a
combination of diffuse noise due to the boundary layer turbulence in
the test section and propagating noise generated by the tunnel fan
and possible flow disturbances outside the test section. The
coherence and phase between two closely spaced microphones in the
tunnel test section are predicted for various ratios of diffuse to
propagating noise contributions and compared to actual measure-
ments under several different tunnel operating conditions  (Author)
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A78-26599 * A uniqueness proof for a transonic flow
problem. L. P, Cook (Cahforria, University, Los Angeles, Calif.).
Indiana Unversity Mathematics Journal, vol, 27, Jan.-Feb. 1878, p
51.71. 11 refs. Grant No. NsG-2171
The unigueness of the first-order lifting-line correction to the
two-dimensional transomic small disturbance potential for the flow
past a hifting, threedimensional, large-aspect-ratio wing is proved.
The correction is the solution of a lhinear equation of mixed type In
the'plane shit along the positive x-axis. The boundary data consist of
Neumann data, continuity restrictions, the Kutta condition, and the
form of the asymptottc behavior at infinity. The zeroth-order flow 1s
assumed to be shock-free, and hence the correction is shock-free
P.T.H.

A78-29295 * ¥ Flight simulation - A wtal and expanding
technology n aircraft development. P. A. Reynolds {(Calspan Corp,
Buffalo, N.Y.) and G. W Hall {NASA, Ames Research Center,
Moffett Field, Calif). .American Instrtute of Aeronautics and
Astronautics, Annual Meeting and Technical Display, 14th, Wash-
ingten, D.C., Feb, 7-9, 1978, Paper 78-337 11 p 28 refs

Flight simulation, both ground and in-flight, is experiencing
major technological improvement and growth. The increased capa-
bilities are prowiding new opportumties for support of the aircraft
development process The development of faster digital computers,
improved wisual displays, better motion systems and sncreased
interest in simulation fidehity has improved the ground simulator to
the point where 1t accomplishes a major portion of the aurcraft
development before work on the flight article begins. The efficiency
of the ground simulator as a forecaster for the flight testing phase is
becomitig well established. In-flight simulation is properly being used
to bridge the gap between the ground simulator and the flight test
article, Simulation provides the wvital link between analysis, aero-
dynamic tests, and subsystem tests and the flight test artwcle, This
paper describes the latest advances in flight simulation and 1ts
ncreasing role in the arcraft development process {Author)

AT8-29804 * ¥ Visuahzation of quasi-periodic unsteady flows.
R. A, Kadlec {Colorado, University, Boulder, Colo.) and S, S. Davis
(NASA, Ames Research Center, Moffett Field, Calif.}) In Structures,
Structural Dynamics and Materials Conference, 18th, Bethesda, Md.,
April 3-5, 1978, Technical Papers {A78:29776 11-38} New York,
American Institute of Aeronautics and Astrenautics, Inc., 1978, p.
275281, 10 refs. (AJAA 78-502)

A self-synchraonizing schlieren flow wisualization techruque has
been developed to study unsteady periodic flows which may result
from aeroelastic effects The technique allows the experimentalist to
stroboscopically “freeze’ the streak line pattern at any phass in one
period of the motion by driving the schlieren hight source with an
electronically processed synchromizing signal that is derwed by
measuring a periodic flow variable with a converient sensor. Results
for the visualization of the near-wake behind an oscillating airfoil at
low speeds which show an ordered series of discrete vortices and a
curious short-wave-length wake disturbance are examined Results
are also presented for edge tone sound generation. {Author)

A78-31300 * Multichanne! electrochemical micrabial detec-
tion unit. J. R, Wilkins (NASA, Langley Research Center, Hampton,
Va.}, R. N. Young (NASA, Ames Research Center, Moffett Field,
Calif.; Northrop Services, Inc, Hampton, Va), and E H, Boykin
{Northrop Services, Inc,, Hampton, Va.). Applied and Environmental
Micrabiology, vol. 35, Jan. 1978, p. 214, 215.

The paper describes the design and capabilities of a compact
multichanne! electrochemical unit devised to detect and automati-
cally, indicate detection time length of bacteria By connecting this
unit to a strip-chart recorder, a permanent record is obtained of the
end pownts and growth curves for each of eight channels, The
expenimental setup utlizing the multichannel unit consists of a test
tube {25 by 150 mm) containing a combination redox electrode plus
18 mi of lauryl tryptose broth and positioned in a 36-C water bath.
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Leads from the electrodes are connected to the multichannel unit,
which in turn is connected to a strip-chart recorder, After addition of
20 mil of inoculum 0 the test tubes, depression of the push-button
starter activates the electronics, timer, and indicator Jight for each
channel. The multichannel unit 1s employed to test tenfold dilutions
of various members of the Enterobacteriaceae group, and a typrcal
dose-response curve 1s presented. S.D.

A78-31306 * # Fugl saving potential of Mach 0.8 twin engine
prop-fan transports F. J. Davenport (Boeing Commercial Airplane
Co., Seattle, Wash ). In. Canathan Symposium on Energy Conserving
Transport Aircraft, Ottawa, Canada, October 3, 4, 1977, Procced-
ings. {A78-31301 12-05) Ottawa, Canadian Aeronautics and Space
Institute, 1978, p. 5-1 t0 5-19 Contract No. NAS2-9104.

The fuel saving and economic potentials of the prop-fan
high-speed propeller concept have been evaluated for twin-engine
cormmercial transport airplanes designed for 3333 6 km range, 180
passengers, and Mach 0.8 cruise. A fuel saving of 9.7% at the design
range was estimated for a prop-fan aircraft having wingmounted
engines, while a 5.8% saving was eshmated for a design having the
engines mounted on the aft body. The fuel savings and cost were
found to be sensitive to the propeller noise level and to aerodynamic
drag effects due to wmg-shpstream interaction. Uncertainties in these
efiects could change the fuel savings as much as plus or minus 50%
A modest improvement in direct operating cost was estimated for the
wing-mounted prop-fan at current fuel prices, {Author}

A78-32330 * ¥ The shock tube as a devige for testing trap-
sonic ajrfoils at high Reynolds numbers. W. J. Cook {lowa State
University of Science and Technology, Ames, lowa), L L. Presley,
and G. 7. Chapman {NASA, Ames Research Center, Aerodynamics
Research Branch, Moffett Field, Calif.} In: Aerodynamtc Testing
Conference, 10th, San Diego, Calif,, Apnil 1921, 1978, Technical
Papers {A78-32326 12-09) New York, American institute of Aeto-
nautics and Astronautics, Inc., 1978, p. 30-39, 16 refs Grant No.
NsG-2152. {alaa 78-769)

A performance analysis of gas-driven shock tubes shows that
transonic arfoll flows with chord Reynolds numbers i the range of
100 million can ba generated behind the primary shock n a large
shock tube. A study of flow over simple airfoils has been carried out
at low and intermediate Reynolds rumbers to assess the testing
technique. Results obtained from schlieren photos and airfoil
pressiure measurements show that steady transonic flows similar to
those observed for the airfoils m wind tunnels can be generated
within the avalable testing time in a shock tube with either
properly-contoured test section walls or a properly-designed slotted-
wall test section. The study indicates that the shock tube 1s a useful
facility for studying two<dimensional lugh Reynolds number tran-
sonic arfoil flows (Author}

A78-32383 * ff Burfed wire gage for wall shear stress measure-
ments V S Murthy and W C Rose {(NASA, Ames Research Center.
Moffett Fieid, Calif } In Aerodynamic Testing Conference, 10th,
San Diego, Calef., Aprl 19-21, 1978, Technical Papers (A78-
32326 12-09) New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 203-212 18 refs, {AlAA 78-798)

A buried wire gage for measuring wall shear stress in fluid flow
was swudied and further developed Several methods of making this
relatively new type of gage were examined to arrive at a successful
techreque that s well-suited for wind-tunnef testing A series of
measurements was made to demonstrate the adequacy of a two-point
calibration procedure for these gages The buned wire gage s also
demonstrated to be ideally suited for quantitative measurement of
wall shear stress i wind-tunnel testing {Author)

AT78-32368 * 4 Moving ground simulation by tangential blow-
ing J E. Hackett and R. A. Boles {Lockheed-Gaorgia Co , Marietta,
Ga.). In Aerodynamic Testing Conference, 10th, San Diego, Calif,
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April 19-21, 1978, Technical Papers. {A78-32326 12:09) New York,
American Instizute of Aeronautics and Astronautics, Inc., 1978, p.
330-335. 5 refs. Contracts Mo, NAS2-6690; Mo NAS2-8745; No
NAS2-9155 {AlAA 78-814)

Belttype moving ground equipment, used for ground-efiect
simulation in STOL and VTOL. tests, can be inconvenient and costly,
especially in larger tunnsls. In most cases such difftculties may be
avoided by employing tangential blowing at the ground surface, from
a single slot. The paper reviews several powered model tests using
both moving ground and tangential blowing and describes the slot
configuration, and the test techniques which were developed.
Ground skin friction is monitored to set blowing levels and no
model-dependent calculations are needed It 15 also shown that
application to center-tunnel testing can delay tunnel flow breakdown
very considerably. lAuthor)

AT78-32386 * # New rotation-balance apparatus for measuring
airplane spin aerodynamics in the wind tupnel. G. N Malcolm
{NASA, Ames Research Center, Moffett Field, Cahf.). In Aero-
dynamic Testing Conference, 10th, San Diego, Calif., Apnl 19-21,
1978, Technrcal Papers. {A78-32326 12-09) New York, American
Institute of Aeronautics and Astronautics, Inc., 1978, p. 495-502. 7
refs [ALAA 78-835)

An advanced rotation-balance apparatus has been developed for
the Ames 12-ft pressure tunnel to study the effects of spin rate,
angles of attack and sideship, and, particularly, Reynolds numbsr on
the aeradynamics of fighter and general aviation zircraft in a steady
spin. Angles of attack to 100 deg and angles of sideshp to 30 deg are
possible with spin rates to 42 radfsec {400 rpm} and Reynolds
numbers to 30 million/m on fighter models with wing spans that are
typically 0.7 m A complete description of the new rotation-balance
apparatus, the sting/balancefmods! assembly, and the operational
capabllities is given. {Author}

A78-35371 * A simpiifred Mach number scaling law for
helicopter rotor noise K S. Aravamudan, A Lee, and W L Harris
{MIT, Cambridge, Mass.) Journal of Sound and Vibration, vol. 57,
Apr 22, 1978, p 555-570 17 refs Grants No DAAG29-C-027, No.
MsG-2095

Mach number scaling laws are derwved for the rotational and the
high-frequency broadband noise from helicopter rotors, The
rotattonal scaling law is obtained directly from the theory of Lowson
and Otlerhead (1969) by explosting the properties of the dormnant
terms in the expression for the complex Fourier coefficients of
sound radiation from a point source The scaling law for the
high-frequency broadband noise 15 obtamned by assuming that the
noise sources are acoustically compact and computing the -
Instantaneous pressure due to an clement on an airfoll where vortices
are shed. Expermental results on the correlation lengths for
stationary amfoils are extended to rotating airfolls. On the
assumption that the correlation length varies as the boundary layer
displacement thickness, it is found that the Mach number scaling law
contains a factor of Mach number raised to the exponent 5 8. Both
scaling taws were verified by model tests P.T.H

A78-37742* Jf Transopic lifting line theory - Numerical pro-
codure for shock-free flows. R D. Small ArAA Journal, vol 18,
June 1978, p 632-624. 12 reis Grant No NSG-2171.

An algonthm for computing transonic hfting hine theory
without shocks 1s presanted, the numerical procecure relies on
two-dimensional analyses developed to solve.nviseid flow equations
for slender airfoils From a series of solutions 10 two dimensional
problems in which span effects appear parametrically, the three-
dimensional potential field characterization is obtamed Numercal
results are given for a lifung wing with an ellipuc (spanwise)
distnibution of chord and a NACA-0012 cross section [a freestream
Mach number of 0 63 and an angle of attack of 2 deg are assumed).

JMB.



ATS38783 * Simulation replay - Implementation and flight
simulation applications. D. F. Crane {NASA, Ames Research Center,
Moffett Field, Calif.} In: Summer Computer Simulation Conference,
Chicago, I, July 18-20, 1977, Proceedings. {A78-38776 16-59)
Montvale, N.J , AFIPS Press, 1977, p 731-734.

Throughout the awcraft development process flight simulators
are used to evaluate design concepts, ‘handling’ qualities, and
operational procedures. A modemn flight research simulator com-
prises a cockpit equipped with flight instruments and controls,
subsystems 1o provxde visual, motion, and other flight cues, and a
cigstal computer. REPLAY is a computer program which enables a
wser to reproduce the multidemensional flight cues for an entire
simulation ‘run’, Attention is given to simulation fidelity improve-
ment, simulation data recovery, simulation quality assurance, and
aircraft systems research. It is pomnted out that each of the
applications discussed supports aircraft systermns research by improv-
ing the realism, efficiency, or reliability of the simulation facility.

GR.

A78-39184 * ¥ Dual-loop model of the human controller R
A Hess {NASA, Ames Research Center, Moffett Field, Calbif.}.
Journal of Guidance and Control, vol. 1, July-Aug. 1978, p. 254-260.
12 refs

A dual-loop model of the human controller in single-axis
compensatory tracking tasks 1s introduced This model possesses an
inner-loop closure that mvolves feeding back that poruon of
controlied element output rate that 15 due to control activity., A
novel feature of the model is the explicit appearance of the human’s
internal representation of the manipulator-controlled element
dynamics in the mner lcop. The sensor inputs to the human
controller are assumed to be system error and control force The
farmer can be sensed via visual, aural, or tactile displays, whereas the
latter 15 assumed to be sensed in kinesthetic fashion. A set of general
adaptive characterisiics for the model 15 hypothesized, including a
method for selecting simphified internal models of the manipulator-
controlled element dynamics 1t 1s demonstrated that the model can
produce controller deseribing functions that closely approximate
those measured n four laboratory tracking tasks in which the
controlled element dynamics vary cansiderably in terms of ease of
control  An empirically denived expression for the normalized
injectad error remnant spectrum s introduced {Author)

ATB-40949 * Numerical solution of a class of mtegral
equations arising in two-dimensional aerodynamics J Fromme and
M. A. Golberg {Mevada, University, Las Vegas, New.). Jowrnal of
Optimization Theory and Applications, vol 24, Jan 1978, p
160-206 20 refs. Grant No NsG-2140

We consider the numerical solution of a class of integral
equations arising in the deterrnation of the compressible flow
about a thin airfoil 1n a ventilated wind tennel The ntegral
equations are of the first kind with kernels having a Cauchy
singularity Using appropriately chosen Hilbert spaces, it 15 shown
that the kernel gives rise to a mapping which is the sum of a unitary
operator and a compact operator This allows the problem to be
studied in terms of an equivalent integral equation of the second
kind A convergent numerical algorithm for its solution 1s derived by
using Galerkin’s method It 1s shown that this algorithm 1s numerical-
ly equivalent to Bland's collocation method, which is then used as
the method of computation Extensive numerical calculations are
presentec} estabhshing the validity of the theory. {Author}

~

A78-41885 * § Hot-wire, laser anemometer and forge balance
measurements of cross-sectional planes of single and interacting
tratling vortices. J. D. lversen, S. Park, D. R Backhus, R A
Brickman {lowa State University of Science and Technology, Ames,
lowa), and V R Corsigha {NASA, Ames Research Center, Moffett
Field, Cahf.) American Institute of Aeronautics and Astronautics,
Flurd and Plasma Dynamics Conference, 11th, Seattle, Wash., July
10-12, 1978, Paper 78-1194. 14 p 19 refs. Research supported by
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the lowa State University of Science and Technology and NASA
Single and multiple trailing vortices shed from semi-span wings
and a transport mode! in a wind tunnel were studied by means of a
laser-velocimeter, hot-wire anemometer, and s trailing model incor-
porating a 6-component force balance Velocity profile and turbu-
fence data from the laser-velocimeter and hot-wire anemometer are
presented and shown to compare well with the Betz inwscid
circulation model .Lift and rolling moment measurements on the
following model are compared with those predicted from the flow
field measurements. {Author)

AT78-41886 * # The spanwise lift distribution on a wing from
flow-field velocity surveys K. L Orloff (NASA, Ames Research
Center, Moffett Field, Calf ) American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, 17th, Seattle,
Wash,, July 10-12, 1878, Paper 78-1195. 12 p & refs.

The applhication of the incompressible three-dimensional mo-
mentum integral equation to a finite wing 1s reviewed. The objective
15 to interpret the resulting equations in a way that suggests an
alternate experimental method for determining the span-wise distri-
bution of Lift Consideratton is given to constraints that must be
placed on the character of the vortex wake of the wing to provide
the familiar relationstip between hft and bound vorucity. A novel
technique 1s then presented for obtaining, from behind the wing, the
spanwise hft distribution from velooty surveys that are made over
only a short distance above and below the wing trailing edge. The
necessary formalism is developed to wse these measured values to
obtain the actual span loading by using an eguivalent single
horseshoe vortex model to account for the unmeasured portion of
the downward {or upward} momentum The results of a numencal
simulation are presented for a typical loading distribution The
techmique 15 then verified experimentally using laser velocimeter data
for the flow field around a model wing {Author)

A78-41887 * § Flying-hot-wire study of two-dimensional
mean flow past an NAGA 4412 airfoll at masamum hift. D. Coles and
A. J Wadcock (Cabforma Institute of Technology, Pasadena, Cali{.)
American Institute of Aeronautics and Astronautics, Fluid and
Plasma Dynamics Conference, 11th, Seattle, Wash, July 10-12,
1978, Paper 78-17196. 12 p 10 refs. Grants No. NGL.-05 002-229,
No NsG-2319

Hot-ware measurements have been made in the boundary layer,
the separated region, and the near wake for flow past an NACA 4412
arrfoil at maximum hft The Reynolds number based on chord was
sbout 1,500,000 The main instrumentation was a hot-wie probe
mounted on the end of a rotating arm. A digital computer was used
to control synchronized sampling of hot-wire data at closely spaced
points along the probe arc. Ensembles of data were obtained at
several thousand locations in the flow field. The data include
intermittency, two components of mean veloaity, and twelve mean
values for double, tnple, and quadruple products of two velocity
fluctuations The data are available on punched cards an raw form
and also after use of smoothing and nterpolation routines te obtain
values on a fine rectangular grid aligned with the airfoil chord The
data are displayed in the paper as contour plots {Author)

A7843521* 4 Effects of inlet arframe integration on the
inlet of an upper surface blowing four-engine STOL aircraft. M. D
Shovlin {NASA, Ames Research Cenier, Moffett Fueld, Calif}
American Instrtute of Aeronautics and Astronautics and Society of
Automotive Engineers, Joint Propulsion Conference, 14th, Las
Vegas, Nev , July 25-27, 1978, AIAA Paper 78-959 9 p 7.refs.

Inlet and nacelle static pressures were measured on a 0 55-scale
neuel of the Quiet Short-Haul Research Asrplane {QSRA} i the
Ames Research Center's 40- by 80 Foot Wind Tuanel This model 1s
powered by four JT-15D engmes located above the wing with closely
spaced adjacent infets A fifth JT-150 engine in the fuselage provides
boundary-layer control air. Each nlet was instrumented with four to
eighl rows of axial pressure laps located between X/R approximately
plus or munus 1. The tests simulated a broad range of awrcrait
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operating conditions, including engine-out, with lift coefficients from
08 to 10.0. Results indicate that the inlets perform well under most
operating conditions with little mteraction between inlets when the
awcraft 1s moving. Potential problem areas identified are high sideshp
angle during approach and an interaction effect between adjacent
inlets with high mass flows in static conditions {Author)

* A7843525 * # Estimating maximum instantaneous distortion
from nfet total pressure rms measurements. H. C. Melick, Jr., A H.
Yharra {Vought Corp, Dallas, Tex ), and D P. Bencze (NASA, Ames
Research Center, Moifett Field, Calif} American Institute of
Aeronautics and Astronautics and Socfety of Automotive Engineers,
Jownt Propulsion Conference, 14th, Las Vegas, Nev., July 2527,
1978, AlAA FPaper 78-870. 15 p. 12 refs. Contracts No. NAS2-6301,
Ne MNAS2-8878.

In the present paper, a new mathematical model of mnlet
turbulence 1s developed by application of basic fluid dynamics and
statistical concepts. The model provides an understanding of the
turbulent inlet flow as well as a means of deseribing the flow in
quantitative terms. Specifically, the maximum Instantansous distor-
tion produced by inlet unsteady flow can be estimated by the simple
measurement of rms data. Practical application of these techniques
leads to a2 datafacquisitton/reduction system that 15 at [east one, and
maybe two, orders of magnitude less expensive than conventional
methods, Each data point can be reduced in terms of the mecan
strength of the turbulent vortices, By storing these two parameters
(that are representative of the unsteady flow with the steady state
information}), the maximal instantaneous distortton can be recon-
structed for other distortion factors at any time subsequent to the
test V.P.

JAT8-45148 * # Theoreticd] and experimental study of the
drag of multielement airfoils L E, Olson {NASA, Ames Research
Center; US Army, Aeromechanics Laboratory, Moffett Field,
Calif,), W. D. James {lowa State Unwersity of Science and
Technology, Ames, lowa), and P. R. McGowan (Computer Sciences
Corp., Mountain View, -Calif.}). American Institute of Aeronautics
and Astronautics, Fluid and Plasma Dynamics Conference, 17th,
Seattle, Wash , July 1312, 1978, Paper 78-12232. 12 p. 17 refs

The viscous/potential flow past single-elernent and multielement
airfoils is studied theoretically and experimentally. A computerized
analysis, based on iteratively coupled potential-flow and boundary-
layer analysis, 1s used to predict the flow field of the arfoil. The
method yields detailed characteristics of conventional laminar and
turbulent boundary layers, turbulent wakes, and confluent boundary
layers, The viscous flows are analyzed with 3 method that uses
finite-difference solutions of the boundary-layer equations, Reynolds

stress In the boundary layers and wakes fs simulated with eddy’

viscosity models for the various flow zones The viscous calculations
are carried mto the wake of the airfoil where the drag 1s found from
the defect in the wake momentumn. {Author)

A78-45535 * MNumerical experiments on the stability of
disklike galaxies. R. H. Miller (NASA, Ames Research Center,
Moffett Field, Calif ) Astrophysical Journal, Part 1, vol 223, Aug 1,

1978, p B11-823 16 refs
Et is noted that the stability properties of available galactic
maodels are not consisient with presumptions based on observation
and that-axisymmetric disk systems with velocity dispersions hke
those of the Galaxy display major changes in form on a dynamical
time scale A report i5 given on a seres of numerical experiments
carrfed out as part of a systematic search for purely self-consiszent
disk galaxy models that might undergo little change over the time of
several galactic rotations The stability problem s reviewed, the
method and caleulations used are described, and initral conditions are
outlined. The problem of estimating growth ratss is discussed, and
growth rates are evaluated for varipus disturbances Experimental
results are presented concerming growths of axisymmetric distur-
bances 1n ‘cold’ systems as well as disturbanceswath m = 1, 2, and 3.
It 1s found that m = 2 disturbances are the most virulent and should
dominate when all m values are allowed, but that the most rapidly
growing disturbances are inhibited when several m values are allowed
E.G M.

A78-46011 * Metearological control of lower stratospheric
minor species variations - An observational example. F. N. Alyea and
D. M. Cunnold {MIT, Cambridge, Mass.). Atmosphenic Environment,
vol. 12, no. 5, 1978, p. 1075-1080 8 refs Research supported by the
Manufacturing Chemusts Association; Grants No. NsG-2010, No
NsG-2196,

Lower stratospheric awr trajectaries entering the region over
Alaska at the approximately 125 mb level dunng late May, 1975
indicate a substantial shift in the geographical source regions for the
air masses present during that time. This shift coincides with an
approximately 25% decrease in the observed hzlocarbon mixing
ratios at the 125 mb level as determined from a daily sequence of
halocarbon profiles Since the halocarbon species measured are
essentially chemucally inactive at this level, the observed vanation 1s
linked to the changing mateorological pattern. {Author)

*A78-46514 ¢ # A historical overview of stall/spin characteris-
tics of general awiation awgraft. S B. Anderson {NASA, Ames
Research Center, Moffett Field, Calif} American Institute of
Aeronautics and Astronautics, Conference on Aw Transportation:
Technical Perspectives and Forecasts, Los Angeles, Calif., Aug
21-24, 1978, Paper 78-1551 10 p. 12 refs

Even today, stallfspin accidemts involwing general aviatton
aircraft account for more fatal and sertous injuries than any other
kind of acaident. The classic stall/spin accident is one 1n which the
pilot stalls the arcraft at too low an zltitude to affect recovery The
pnimary attentton jn the investigation is given to aerodynamic
considerations, although 1t 1s recognized that human facters and pilot
training are also very important aspects of the total problem. A
review of some 70 years of flight indicates that incorporation of the
proper combination of aerodynamic parameters to provide good
stallfspin avoidance has persistently remained an elusive goal for
designers of general aviation aircraft. G R.

ATSARBAR * # High performance dash-on-warning air mobile
missile system. D. S. HMague {Astrophysics Research Corp., Bellevue,
Wash } and A D. Levin {NASA, Ames Research Center, Moffett
Freld, Calif.}. In: Atmospheric Flight Mechanics Conference, Palo
Alto, Calif., August 7-9, 1978, Technical Papers [A78-46526 20-08)
New York, American Institute of Aeronautics and Astronautics, fnc.,
1978, p 166-172, 10 refs {AlAA 78-1353)

Because fixed missile bases have become increasingly vulnerable
to strategic nuelear attack, an air-mobile missile system 1s proposed,
whereby ICBMs can be launched from the hold of large subsonic
aircraft following a missile-assisted supersonic dash of the aircraft to
a safe distance from their base {about 50 n mi) Three major
categories of vehicle design are presented: staged, which employs
vertical take-off and a single solid rocket booster similar to that used
on the Space Shuttle, unstaged, which employs vertical take-off and
four internally-carried reusable liquid rocket engines, and alternative
concepts, some using honzontal take-off with duct-burning after-
burners Attention is glven to the economics of maintaining 200
ICBMs airborne during an alert {about S600 multlion for each fleet
alert, exclusive of acquisition costs). The chief advantages of the
system lie in 1ts reduced vulnerability to suprise attack, because it
can be launched on warning, and in the possibility for recall of the
aircraft if the warning proves to be a false alarm. D MW.

AT78-46560 * # Flight tests of a simple airborne devige for
predicting clear air turbulence encounters. R, L. Kurkowsk, C. E
Duller, 11 {(NASA, Ames Research Center, Moffett Field, Calif,}, and
P M. Kuhn {(NOAA, Erwironmental Research Laboratories, Boulder,
Colo ). In: Atmospheric Flight Mechanics Conference, Palo Alto,
Calif,, August 79, 1978, Technical Papers, (A78-46526 20-08} New
York, American Institute of Aeronautics and Astrohautics, Ine,
1978, p 320-324. 6 refs {AIAA 78-1375)

An arborne clear-air turbulence detector is being flight-tested
on board NASA's C-141 and Learjet aircraft. The device is an
infrared (IR} sensor in the water vapor band and is designed to detect
changes in vapor concentrations associated with turbulence in shear
conditions Warnings of about 5 min have been demonstrated at
flight altitudes from 9,1 to 13.7 km (30,000 to 45,000 ft).
Encounter predictions were obtained 80% of the time, and false
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alarms were given about 6% of the time. Several simple algorithms
were studied for use as signal output analyzers and for alert
triggering {Author)

A78-47354 * On the stability of diskhke galaxies in massive
halos. R. H. Miller (NASA, Ames Researchh Center, Moffett” Field,
Calif.). Astrophysical Journal, Part 1, vol. 224, Aug. 18, 1978,.p.
32-38. 16refs.

Results are reported for a series of disk-galaxy simulations
carried out as part of a systematic search for disk-galaxy models that
show little change over the time of several galactic rotations, Systems
in a given fixed external field, such as might be provided by a massve
halo, are considered, The analysis is performed in terms of two
parameters the fraction of the total mass that resides in the active
disk and the velocity dispersion in the active disk. The amount of
halo mass required to stabilize a disk with a gven velocity dispersion
is investigated along with the guestion of whether any amount of
hale mass can stabilize a completely ‘cold’ disk galaxy. The
experimental results are quoted as growth rates estimated from plots
of the amplitudes of Fourier analyses of the density in each of a set
of narrow annuh, and systematic trends in the dependence of growth
rates on the adjustable parameters are examined. It is shown that a
massive inert halo contributes to the stability of disk-galaxy models,
but some velocity dispersion 1s required. F.G.M

AT8-47907 * Some obhservations on the mechanism of air-
craft wing rock. C Hwang and W. 5. Pi {Morthrop Corp., Aurcraft
Div, Hawthorne, Cahf). Amencan Institute of Aeronautics and
Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif., Aug. 21-23, 1978, Paper 78-1456. 11 p. B refs
Contract No. NAS2-8734,

A pressure scale model of Northrop F-5A was tested in MASA
Ames Research Center Eleven-Foot Transontc Tunnel to simulate the
wing rock oscillations in a transonic maneuver For this purpose, a
flexible model support device was designed and fabricated which
allowed the model to oscillate i roll at the scaled wing rock
frequency. Two tunnel entries were performed to acquire the
pressure {steady state and fluctuating) and response data when the
model was held fixed and when it was excited by flow to oscillate in
roll. Based on these data, a-limit cycle mechanism was identified
which supplied energy to the aircraft model and caused the Dutch
roll type oscillations, commonly called wing rock. The major origin
of the fluctuating pressures which contributed to the limit cycle was
traced to the wing surface leading edge stall and the subsequent [ift
recovery. For typical wing rock oscillations, the energy balance
beiween the pressure work input and the energy consumed by the
model aerodynamic and mechanical damping was formulated and
numerical data presented. {Author}

AT3A4TNG * § Quiet, Short-Haul Research Aircraft - Current
status and future plans, J. A Cochrane and A. G. Boissevain (NASA,
Ames Research Center, Moffett Field, Calif.). American fnstitute of
Aeronautics and Astronautics, Ajrcraft Systems and Technology
Conference, Los Angeles, Calif., Aug. 21-23, 1978, Paper 78-1468.
110,

The Quiet Short-Haul Research Aircraft [OSRA) is a new
research aircraft which NASA will use as a flight-test facility for
advanced flight experiments in terminal area operations, The data
resulting from the QSRA flight research program will be used by the
U.S. aircraft- industry to establish design criteria and by regulatory
agencies to establish certificatton criteria for advanced STOL aircraft.
The total funding for the QSRA was established at $29 million in
January 1974. Attention 15 given to an arcraft description, wind-
tuninel results, simulation, predicted aircraft performance, initial
airworthiness flight tests, design configuration studies, and training
studies. G.R.

A78-47927 * # Integrated aviontes for future general aviation
aireraft. O. G, Denery, C. T. Jackson, Jr, G P. Callas, B. K.
Berkstresser, and G. H. Hardy {NASA, Ames Research Center,
Moffett Field, Calif.). American Institute of Aeronautics and
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Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif., Aug. 21-23, 1978, Paper 78-1482. 13 p. 18 refs,

The program described was initiated In 1975 to provide the
critical information for the design of an advanced avionics system
suitable for general aviation. Emphasis is on the use of data busing,
distributed microsensors, shared electronic displays and pilot entry
devices, innovative low-cost sensors, and improved functional char-
acteristics.-Design considerations include cost, rehability, mantain-
abihty, and modulanty. V.P,

A78-47946 * # Studies of aerodynamic technology for
VSTOL fighter/attack aircraft, W, P, Nelms (NASA, Ames Research
Center, Moffett Field, Calif). American Institute of Aeronatitics and
Astronautics, Awcraft Systems and Technology Conference, Los
Angeles, Calif,, Aug. 21-23, 1978, Paper 78-1511, 32 p, 17 refs.

The paper summarizes several studies to develop aerodynamic
technology for high performance VSTOL aircraft anticipated after
1990. A contracted study fointly sponsored by NASA-Ames and
David Taylor Naval Ship Research and Development Center is
emphasized. Four contractors analyzed two vertical-attitude and
three horizontal-attitude takeoff and landing concepts with gross
weights ranging from sbout 10433 kg {23,000 Ib} to 17236 kg
{38,000 Ib}). The aircraft have supersonic capability, high maneuver
performance {sustained load factor 6 2 at Mach 0.6, 3048 m {10,000
ft]) and a 4536 kg (10,0004b) STO overfoad capability. The
contractors have estimated the aerodynamics and identified aero-
dynamic uncertainties associated with their concept. Example
uncertainties relate to propulsion-induced flows, canard-wing interac-
tions, and top inlets Wind-tunnel research programs were proposed
1o investigate these uncertainties. {Author)

A78-48991 * Lifting line theory for transonic flow. L P.
Cook and J. D. Cele {Californta, Unwersity, Los Angeles, Calif.).
StAM Journal on Applied Mathematics, vol. 35, Sept. 1978, p
209-228 7 refs. Grant No. NsG-2171.

Lifting line theory is applied to describe the flow about a lifting
wing at transonic speeds. The method extends that of Van Dyke
(1975}, in which lifting hne theory is viewed as a singular
perturbation problem, to transonic flows. Inner and outer expansions
as the aspect ratto approaches infinity of the transonic small
disturbance equations are found. It 15 shown that the solutions match
asymptotically, A boundary value problem is formulated which
describes the first aspect ratio correction to the two dimensional
cross sectional transonic flow. The theary is especially applicable to
wings of similar cross-sections {Author)

A78-49255 * A preference-orderad discrete-gaming ap-
proach to air-combat analysis. H. J. Kelley and L. Lefton {Analytical
Mechanics Associates, Inc., Jericho, N.Y.). (/nstitute of Electrical
and Electronics Enginesrs, Conference on Decision and Control, New
Orleans, La., Dec. 1977.) I1EEE Transactions on Automatic Control,
vol. AC-23, Aug. 1978, p. 642-645, 6 refs. Contracts No. NAS2-
8738, No. F33615-77-C-3144. :
An approach to one-on-one air-combat analysis is described
which employs discrete gaming of a parametenized model featuring
choice between several closed-loop control policies. A preference-
ordering formulation due to Falco is applied to rational choice
between outcomes: win, loss, mutual capture, purposeful disen-
gagement, draw. ApproXimate optimization 15 provided by an
active-cell scheme similar to Falco’s obtained by a ‘backing up’
process similar to that of Kopp. The approach is designed primanly
for short-duration duels between craft with large-envelope weaponry.
Some illustrative computations are presented for an example
modeled using constant-speed vehicles and very rough estimation of
energy shifts, {Author}

AT78-49787 * # A method for localizing wing flow separation
at stall to alleviate spin entry tendencies. T. W. Feistel, 5. B.
Anderson {NASA, Ames Research Center, Moffett Field, Calif.), and
R. A. Kroeger {(Michigan, University, Ann Arbor, Mich.). American
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Institute of Aeronautics ane” .Astronautics, Aircraft Systems and
Technology Conference, Los Angeles, Calif., Aug 271.23, 1978, Paper
78-1476, 8 p.

A wing leachng-edge modification has been developed, applicable
at present to single-engine.light aircraft, which produces stabilizing
vortices at stall and beyond. These vortices have the effect of fixing
the stall pattern of the wing such that the vanous portions of the
wing upper surface stall nearly symmetrically. The lift coefficient
produced is essentially constant to very high angles of attack above
the stall angle of the unmodified wing. It is hypothesized that these
characterstics will help prevent inadvertent spin entry after a stall.
Results are presented from recant large-scale wind-tunnel tests of a
complete light aircraft, both with and without the modification.

{Authar)

AT78-49790 * ¥ V/STOL awrcraft simulation - Requirements
and capabilities at Ames Research Center. D E. Wilcox and H C
Quigley {NASA, Ames Research Center, Moffett Field, Cahf.).
American Institute of Aeronautics and Astronautics, Aircraft Sys-
tems and Technology Conference, Los Angeles, Calif, Aug 21-23,
1978, Paper 78-1515. 12 p

Ground-based flight simulation contributes greatly to the
development of new arreraft and flight management systems and will
be especially important in improving the performance, safety, and
environmental charactenstics of future civil and military V/STOL
aircraft. This paper describes existing simulation facilities at Ames
Research Center and discusses their capatnlities and himitations for
\/STOL aircraft investigations. Simulation requirements for NASA
research and support of DOD programs are also discussed, including
technology development for advanced rotorcraft and cvil and
military V/STOL awrcraft Current efforts and fuiure plans are
described for the upgrading of Ames simulation facifities to meet
those requirements Recent advances in equipment technology and
operational methodology are shown to provide significantly 1m-
proved simulation fidelity through better motion and visual cues and
faster system response to pilot inputs {Author)

AT8-49804 * # CO2 laser-driven Stirling engine. G. Lee
{NASA, Ames Research Center, Moffett Field, Calif.), R. L Perry
[NASA, Ames Research Center, Moffett Field; University of the
Pacific, Stockton, Calif.}, and B. Carney. Journal of Energy, vol 2,
July-Aug, 1978, p. 203-209 10 refs,

A 100-W Beale free-piston Stirling engine was powered remotely
by a CO2 laser for long periods of time. The engine ran on both
contimuous-wave and pulse laser input. The working fluid was helium
doped with small quantities of sulfur hexafluoride, SF6 The CO2
radiation was absorbed by the wvibrational modes of the sulfur
hexafluoride, which in turn transferred the energy to the helium to
drive the engine. Electrical energy was obtained frem z linear
alternator attached to the piston of the engine Engine pressures,
volumes, and temperatures were measured to datermine engine
performance. It was found that the pulse radiation mode was more
efficient than the continuous-wave maode. An analysis of the engine
heat consumption indicated that heat losses around the cylinder and
the window used to transmit the beam into the engine accounted for
nearly half the energy input. The overall efficiency, that is, electnical
output to laser input, was approximately 0.75% However, this
expertment was not designed for high efficiency but only to
demonstrate the concept of a laser-driven engine, Based on this
experiment, the engine could be modified to achieve efficiencies of
perhaps 25-30% {Author}

A78-51860 * Applications of algebraic geometry to systems
theory - The Mclillan degree and Kronecker indices of transfer
functions as topological and holomorphic system invariants. C
Martin {NASA, Ames Research Center, Moffett Field, Calif ) and R.
Hermann {Harvard University, Cambridge, Mass ). SIAM Journal on
Controf and Qptinuzation, vol 16, Sept. 1978, p 743-765, 16 refs
Contract No A-35046-B.
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A78-52628* # An improved higher order panel method for
linearized supersonic flow. F. E Ehlers, M A Epton, F. T. Johnson,
A E Magnus, and P E. Rubbert {Boeing Commercial Airplane Co,
Seattle, Wash } Armerican Institute of Aeronautics and Astronautics,
Aerospace Sciences Meetng, 16th, Huntsville, Ala , Jan. 16-18, 1978,
Paper 78-15 7 p Brefs Contract No NAS2-7729.

An improved higher order panel method for linearized super-
somie flow 15 describod Each panel, defined by four points on the
surface, is dwided into eight subpanels in such a way that all
subpanel and panel edges are contiguous By prescribing a ouadratic
distribution of the doublet on each subpanel, the doublet sirength is
made strictly continuous on the paneled surface. A linear source
distribution 15 also used Numericzl results are smoother and i~ better
agreement with experiment than the previous method with few  trict
continuity. A brief discussion of superinclined panels used to
eltminate intentor interference in nacelles s included {Author)

A78-52630 * J Advanced panel-type influence coefficient
methods applied to unsteady three dimensional potential flows. A.
R Dusto, M A Epton, and F T Jchnson {Boeing Co, Seattle,
Wash.} American Institute of Aeronautics and Astronautics, Aero-
space Sciences Meeting, 16th, Huntsville, Ala., Jan 16-18, 1978,

" Paper 78-229 9 p. 7 refs Contract No NAS2.7729.

A panel method for solving unsteady, subsonic wind-body-tail
flow problems 15 formulated and partially verified The method is
applicable to general aircraft configurations consisting of arbitrary
arranfements of wings, bodies, tails, and nacelles The wake may be
located arbitrarily and the unsteady, transverse component of
vorticity in the wake may be assigned any covection velooity The
weake in the unsteady ilow problem, therefore, can be given the
location and convection velocity of the wake produced by a steady
flow which 1s the mean flow of the unstexdy flow problem. The
panel method has been used as a basis for expanding the unsieady
kernel function n a power series to obtamn panel influence
coefficients which can be integrated in closed form G R.
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N78-10148%# Hughes Aircraft Co. El Segundo, Calf
and Communications Group

PIONEER VENUS SPACECRAFT CHARGING MODEL c¢1§
P A Robmison, Jr and A B Holman /n NASA Lews Res
Center Proc of the Spacecraft Charging Technol. Conf 24 Feb
1977 p 297-308 refs (For avalability see N78-10129 01-12)
{Contract NAS2-8300)
Avall NTIS HC A99/MF AQ1 CSCL 22B

Five environmentat models were constructed to represent
the. solar wind and the vpper middle, and lower ionosphere of
Vends The spacecraft structure was modeled with over 140
passive electnical elements representing structural elements of
the spacecraft Electron, fon, secondary electron, and photocurrents
to the spacecraft from the plasma were calculated, ignonng sheath
effects In all but one case. potentials of interest were less than
1 volt Potenual differences between widely separated points on
the equpment shelf were less than 1 mV. The one area of
concern is the solar panel potential when the orbiter 1s passing
through the bowshock region Author

Space

N78-13492%¢ National Aeron,ulivs & } wpete A P SLATION,
Ames Research Center, Moffett Fietd, Cahf

ABSTRACTS FOR THE PLANETARY GEOLOGY FIELD
COMFERENCE ON AEOLIAN PROCESSES
Ronald Greeley, ed [Anzona State Univ) and Dawid Black. ed
Jan 1878 63 p refs
[NASA-TM-78455; A-7279)
CSCL 08G

The Planetery Geology Field Conference on Aeohan Processes
was organized at the request of the Planetary Geology Program
office of the National Aeronautics and Space Admimstration to
bring together geologists working on aechan problems on earth

and planetologists concerned with similar problems on the planets
Abstracts of papers presented at the conference are arranged
heresn by alphabetical order of the semior author. Papers fall
into three broad categories {1} Viking Orbiter and Viking Lander
results on aechan processes and/or landforms on Mars, {2)
laboratory results on studies of aeollan processes, and (3)
photogeology and field studies of aeohan processes on Earth
Author

Avall NTIS HC A04/MF AO1

N78-16326*# Natonal Aercnautics and Space Administration
Ames Research Center, Moffett Field, Calif
EFFECTS OF MASS ADDITION ON BLUNT-BODY BOUN-
DARY-LAYER TRANSITION AND HEAT TRANSFER
George E Kaattan Jan 1978 67 p refs
{NASA-TP-1139, A-7169}) Avail NTIS HC A04/MF AO1 CSCL
20D

The model bodies tested at Mach number 7 32 were
hemispheres, blunt cones, and sphencal segments The mass
addition donsisted of air ejected through porous forward surfaces
ofsthe -models. The expenmental data consisted of heat transfer
measyrements from which boundary layer transitions were
deduced The data verified various apphcable boundary layer codes
in the laminar and transiteonal flow regimes Emprrical heating
rate data correlations were developed for the laminar and turbulent
flow regimes Author
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N78-18274§ Army Electronics Command Fort Monmouth, N J.
Communications/ADP Lab
LOW PROFILE ANTENNA PERFORMANCE STUDY.
PART 2+ BROADBAND ANTENNA TECHNIQUES SURVEY
Final Report, Sep. 1975 - Mar. 1977
C M. DeSanus Oct 1977 43 p refs
(DA Proj 1T1-61101-A-91A)
[AD:AD47392, ECCM-4542-Pt-2}
HC AO3/MF AO1 CSCL 08/5

This report is Part Il of a three part senes of reports
investidating small antennas. therr bandwidth and efficiency
capabiities Reviews and brief outhines of techniques published
in the Iterature over the past 10-20 years, for broadbanding
antennas are provided in this report Expenmental results from
measurements of the Goubau antenna, a low-profile antenna
[=005 lambda at the lowest operating frequency) are presented
to show that this antenna possesses an octave bandwidth,
regarding both impedance and radiation charactenistics Numerical
results for some top-loaded structures are presented and matching
network elernent vanations are determined in order to estimate
the bandwidth It 1s shown that approximately 2 1 and ap-
proximately 4 1 mmcreases in bandwidth are achieved when
top-loading 1s appled to the stub and the loop antenna,
raspectively, and an L-network 15 used for tuning and matching
It is concluded that there may be several small but broadband
antenna configurations possible from a clever [but as yet unknown)
combination of the ideas and techniques presented in this
report Author (GRA)

Avail NTIS

N78-18368# Naval Crvil Engineenng Lab, Port Hueneme. Cahf
CABLE STRUMMING SUPPRESSION Technical Note,
Apr. - Jun. 1978

B E Hafen and D J Meggitt Sep 1977 107 p refs
(YF52556091)

{AD-A047986; CEL-TN-1498}) Avail NTIS HC AOB/MF AO1
CSCL 13/9

This report presents a consohdation of existing data on various
devices used 10 suppress vortex-induced motions of cables and
circular cylnders in the ocean The types of devices discussed
herein include ‘fringe,’ hair, and nbbon flexible fainngs and
helical ridges In general, the avalable data show that all of
these methods do. in fact, suppress vortex-induced wvibrations 1o
a greater or lesser degree However, because of the diverse
ways in which suppression effectiveness has been measured,
compansons among different types of devices are difficult to
make Cntena for such compansons are suggested Relatively
few measurements of the effects of strurming suppression devices
on the drag of a cable or cylnder have been reported The
available data ndicate that a large drag penalty may be incurred
by use of such devices, depending on the configuration
employed Author {GRA)

N78-18388™} National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Cahf
STATUS AND FUTURE PROSPECTS OF USING NUMERI-
CAL METHODS TO STUDY COMPLEX FLOWS AT HIGH
REYNOLDS NUMBERS
Robert W McCormack
Unsteady Separation at High Reynolds MNumbers
14 p refs [For avalability see N78-18375 09-34)
Avall NTIS HC A11/MF A01 CSCL 20D

The Navier-Stokes equations adequately describe aerodynamic

/In AGARD Three Dimensional and
Feb 1978

flows at standard atmosphenc temperatures and pressures If

these equations could be efficiently solved, there would be no
need for expenmental tests to design flight vehicles or other



aerodynamie devices AlthGugh much progress has been made
toward the solowon, ncluding  complex unsteady  two-
dimensional and steady three-dimensional separated flows and
have recently made some dramatic improvements in developing
numerical methods. the calculation of flow frelds past complete
aircraft configurations at flight Reynolds numbers are far beyond
our reach, perhaps as long as a decade away They await
substantial progress i devising accurate and efficient numerncal
methods, in understanding and modehng the physics of turbulence,
and in developing rehable and powerful computer hardware
Author

N78-19028"4 Hughes Awcraft Co Culver City Caif
MAGNETOMETER DEPLOYMENT MUICHANISY op
PIONLER VENUS 19
Wilham b Townsend /7 NASA  Goddard Res Center T-y
11th Aerospace Mech Symp Apr 1877 p 23-331For svanab y
see N78-10026 09-99y
iContract NASZ-8300}
Avail NTIS hC A1T1/MF A01 CSCL 148

A three seqment, 15-foot boom mechanism was develo, ny
1o deploy magnetometers from tho Pioneer Venus orbites sping og
shelf The stowage mechamsm 15 designed to conlain he
magneicmetiss danng faunch and 10 depisy these wuliumense
by centnfugsl force upon pyrotechaic rlledse LniGus gragh ¢
epoxy Luom jigments are used 190 o uihiweght Cougan v -
sufhicienl strongth 1o wathstand a 75 g orbat ansert.on. iz,
white extended The oetaded ceswyn s duscrbec alorg wak i
test meshods develogeo for guabificanon wnoa one g held Auter

N78-19058*§ National Aeronautics and Space Admimistration.
Ames Research Center, Moffett Field, Calf.

THE ROLE OF TIME-HISTORY EFFECTS IN THE FORMULA-
T(I:(;N OF THE AERODYNAMICS OF AIRCRAFT DYNAM-
|

Murray Tobak and Lewis B Schiff Mar 1978 12 p refs
Praposed for Prasentation at the AGARD Symp. on Dyn, Athens,
Groece, 22-24 May 1978

{NASA-TM-78471- A-7328)
CSCL O3A

The scope of any aarcdynamic formulation proposing to
embrace a range of possible maneuvers is shown to be determined
principally by the extent to which the aerodynamic indicial
response 15 allowed to depend on the past motion Starting
from the lineanzed formulation. n which the indicial response is
independant of the past motion, two successively more comprea-
hensive statements about the dependence on the past motion
are assigned to the indicial response (1) dependence only on
the recent past and (2} dependence addiionally on a charactenstic
festure of the distant past The first enables the rational
intreduction of nonlinear effects and accommodates a descniption
of the rate dependent aercdynamic phenomena characteristic of
airfails in low speed dynamig stall; the second permits a descnption
of the double valued asrodynamic behawior charactenstic of certain
kinds of aircraft stall An aerodynamic formutation based on the
second statement, automatcally embracing the first. may be
sufficiently comprehensive to include a large part of the aircraft’s
possible mansuvaers The results suggest a favorable conclusion
regarding the role of dynamic stability experiments in fhght
dynamics studees Author

Avail: NTIS HC A02/MF AOt

N78-19778%# National Aeronautics and Space Administration
Ames Research Center, Moffett Fiald, Calf
FUTURE COMPUTER REQUIREMENTS FOR COMPUTA-
TIONAL AEROCDYNAMICS
Feb 1978 5165 p refs
Calif, 4-6 Oct 1977
{NASA-CP-2032, A-7291) Aval NTIS HC AZ2/MF AD1 CSCL
09B

Recent advances in computational aeredynamics are discussed
as well as motivations for and potental benefits of a National
Aerodynamic Simulation Facility having the capability to solve
flwd dynamic equations at speeds two to thrae orders of magnitude
faster than presently possible with general computers Two
contracted efforts to define processor architectures for such a
facifity are summanzed For indwidual titles, see N78-197789
through N78-18819.

Proceedings held at Moffett Field,
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N78-19779%# National Aeronautics and Space Admunistration
Ames Research Center Moffett Field, Cahf
COMPUTATIONAL AERODYNAMICS AND THE NUMERI-
CAL AERODYNAMIC SIMULATION FACILITY c02
Victor L Peterson /n sts Future Computer Requirements for
Computational Aerodynarmics Feb 1978 p 5-30 (For avallabihty
see N78-19778 10-59)
Avail. NTIS HC A22/MF A01 CSCL 09B

Technical and economic_reasons for accelerating the matura-
tion of the discipline of computational aerodynamics include the
cost of conducting the expenments required to provide the
eampincal data base for new asronautical vehicles and the
hmitations in test facilves (Reynolds number, wall and support
interferences, aeroelastic distortions, real-gas effects, etc) for
simidating the full-scale vehicle snvironment General purpose
computers do not have the necessary capability for the next
stage of development Solution of the three dimensional Reynolds
averaged Nawer-Stokes aquations in a short time to be practical
for dosign purposes will require 4¢ times the power of current
supercomputers, However, 1t is feasible to construct a special
pumose processor that will mest these requirements to anhance
the nation’s aerodynamc design capability n the 1980's Author

N78-19781*# National Agronautics and Space Administration
Ames Research Center, Moffett Field. Calif.
THREE-DIMENSIONAL COMPUTATIONAL AERODYNAM-
ICS IN THE 1320°'S c81
Harvard Lomax /n its Future Computer Requirements for
Computational Aerodynamics Feb 1978 p 33-38 (For avallabihty
see N78-18778 10-59)
Avall NTIS HC A22/MF A01 CSCL 098

The future requirements for constructing codes that can be
used to compute three-dimensional flows about aerodynamic
shapes should be assessed n light of the constraints imposed
by future computer architectures and the reality of usable
algorithms that can provide pracucal three-dimensional simufa-
tions. On the hardware side, vector processing 15 inevitable in
order to meet the CPU speeds required To cope with three-
dimensional geometries, massive data bases with fetch/store
conflicts and transposition problems are inevitable On the software
stde, codes must be prepared that (1) can be adapted to complex
geometries, {2} can (at the very least) predict the location of
laminar and turbulent boundary layer separation, and {3} will
converge rapidly to sufficiently accurate solutions Author

N78-19782*# Burroughs Corp ., Pach, Pa
NUMERICAL AERODYNAMICS SIMULATION FACILITY

PRELIMINARY STUDY, EXECUTIVE SUMMARY
Finsl Report [--2)
In NASA  Ames Res Center Future Computer Requrements
for Computational Aerodynamics Feb, 1978 p 41-62 (For

availability see N78-19778 10-59)
{Contract NAS2-9456)
Avall NTIS HC A22/MF A01 CSCL 09B

The Burroughs Corporation solution to the problem of numenc
aerodynamic simulation consists of a computing system designed
to meet an effective throughput of one billlon floating point
oparations per second for three-dimensional Navier-Stokes codes
In order to fully appreciate tha design, its features, and subtleties,
the methodology of the study which evelved thus solution and
the impact on the processor architecture evolution are de-
scribed as well as details of the baseline design Author

N78-19783*F Control Data Corp, Minneapolis, Minn
PRELIMINARY STUDY FOR A NUMERICAL AERODYNAMIC

SIMULATION FACILITY Summary Report cB1
N. R Lncoln /n NASA Ames Res Canter Future Computer
Requrements for Computational Aerodynamics Feb 19878

p 63-79 [For avalability see N78-19778 10-59)
{Contract NAS2-9457)
Avall NTIS HC A22/MF A01 CSCL 098

The state of the art of relevant technologies, of systems
and processor architectures, and the measurable computational
requirements of the two existing-Navier-Stokes solution programs
were assessed by Conwrol Data Corporation to determing the



_best approach for designing a system for aerodynamic simulation
Standard parts and components were used to identify the support
Jrocessing system, which 15 composed of commercially avail-
able equipment and software Technological achievements in large
scale integration technology and system organization of subcompo-
nents borrowed from the STAR-100C project were used in tha
design of the Nawier-Stokes solver ARH

N78-19797*§ National Aeronautics and Space Admimistration
Ames Research Center, Moffett Field. Calf.
MODELING OF THE REYNOLDS STRESSES c02
Morris W. Hubesin /o #s Future Computer Requirements for
Computational Aerodynamics Feb 1978 p 239-247 ({For
avallability see N78-19778 10-59)
Availl NTIS HC A22/MF A01 CSCL 01A

In their most ganeral form, the Reynolds averaged conserva-
tion equations result from ensemble or time averages of the
instantaneous Navier-Stokes equations or thewr compressible
counterparts For these averaging processes to be consistent.
the averaging time period must excesd the penods identified
with the largest time scales of the turbulence, and yet be shorter
than the charactanstic tmes of the flow figld With these equations
long period vanations in the flow fields are deterministic, provided

imtial conditions are known The average dependent vanables
are sufficiently smooth to be resolvable by finte difference
techniques consistent with the size and speed of modern
computers Author

N78-20186* Martin Manetta Aerospace, Denver, Colo
FLUID INTERACTION WITH SPINNING TOROIDAL
TANKS
D A Fester and J E. Anderson /n ESA Attitude Control of
Space Vehicles Technol and Dyn Probl Assoc. with the Presence
of Liguds Det 1977 p 77-86 refs (For avallabihty see
N78-20178 11-18}
{Contract NAS2-7489)
Availl. NTIS HC A10/MF AO1 CSCL 228B

An expenmental study was conducted to evaluate pro-
pellant behavior in spinning torrotdal tanks that could be used
in a retropropulsion system of an advanced outer-planet Pioneer
orbiter Information on propellant stosh and settling and on ullage
onentation and stabiity was obtamed. The effects of axial
acceleration, spin rate, spin-rate change, and spacecraft wobble,
both singly and in combination,-were evaluated using a one-
eighth scale transparent tank in one-g and low-g environments.
Liquid Ivadings ranged from 5% to 96% full The impact of a
surface tension acquisition device was assessed by companson
with bare-tank results The testing simulated the bebavior of
the fluonne/hydrazine and nitrogen textroxide/
monomethylhydrazine propellants Results are presented that
indicate that no major fluud behavior problems would be
encountered with any of the four propellants in the torowdal
tanks of a spin-stabihzed orbiter spacecraft Author {ESA)

N78-21193*§ Nauonal Aeronautics and Space Adrinistration
Ames Research Center Moffett Field, Cahf

THEORETICAL CONTAMINATION OF CRYOGENIC SATEL-
LITE TELESCOPES

M Murakami {Tokyo Univ, Japan] Apr 1978 49 p refs
{NASA-TP-1177. A-7024) Avail NTIS HC AO3/MF AO1 CSCL
22A .

The state-of contaminant molecules, the deposition rate on
key surfaces, and-the heat transfer rate were estimated by the
use of a zeroth-order approximation. Optical surfaces of infrared
telescopes cooled to about 20 K should be considered to be
covered with at least several deposition layers of condensible
molecules without any contamination controls The effectiveness
of the purge gas method of contamination controls was discussed
This method attempts to dnve condensible molecules from the
telescope tube by impacts with a purge gas in the telescope
tube For this techmgue to be sufficiently effective. the pressure
of the purge gas must be more than 2 x 000001 torr The
influence caused by interactions of the purged gas with the
particulate contaminants was found to shghtly increase the resident
timas of the particulate contanmnants within the telescope field
of view Author
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N78-21214%§ National Aeronautics and Space Admimistration
Ames Research Center, Mofistt Field. Calif

FIRE RESISTIVITY AND TOXICITY STUDIES OF CANDI-
DATE AIRCRAFYT PASSENGER SEAT MATERIALS

L L. Fewell, Ed Trabold {McDonnell Douglas Corp. Long Beach,
Calf), and H Spieth {McDeonnell Douglas Corp, Long Beach,
Calif) Mar 1978 44 p refs
[NASA-TM-78468; A-7334)

Avall NTIS HC AQ3/MF A0

-CSCL 218

Fire resistivity studies were conducted on a wide range of
candidate nonmoetalic matenals being considered for the
construction of improved fire resistant aircraft passenger seats
These materials were evaluated on the basis of FAA awrworthiness
burn and smoke generation tesis, colorfastness, imiting oxygen
index, and ammal toxicity tests Physical, mechamical, and aesthetic
properties were also assessed Candidate seat matenals that have
sigrificantly improved thermal response to vanous thermal loads
comresponding to reasonable fire threats as they relate to
in-fight fire situations, are identfied Author

N78-21235%F National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif

CALCULATED RATE CONSTANTS FOR THE REACTION CIO
+ © YIELDS CI + 02 BETWEEN 220 AND 1000 DEG X

Richard L Jatiee Apr 1878 69 p refs Submuted for
publication
{NASA-TM-78483, A-6613} Aval NTIS HC AO04/MF AO1
CSCL 07D

Classical trajectory caltulatons are presentad for the
reaction CIO + O yeelds Cl 4 02, a reaction which is an important
step in the chlorine-catalyzed destruction of ozone which 1s thought
to occur 1n the 220 and 1000 K The calculated rate constant
15 436 x 10 to the minus 11th power exp (-191/Tlou cm
molecule {-1}s{-1} and its value at 300 K 1s 2 3 plus or minus
10 to the 11th power cu cm molecule [-1)s{-1) about a factor
of 2 lower than recent experimental data The empirical potential
energy surface used in the calculations was constructed to fit
expernimental data for CIO, 02 and CIO0O molecules Other
important features of this potential surface, such as the barner
to reaction, were varied systematically and calculations were
performed for a range of conditions to determine the best
theoretical rate constants Results demonstrate the utility of
classical trajettory methods for determining activation energies
and other kinstic data for important atmosphernc reactions

Author

N78-21407*%§ Natonal Aerongutics and Space Admimistration
Ames Research Center, Moffett Field. Calf
ON THE PERIOD OF THE COMERENT STRUCTURE IN
BOUNDARY LAYERS AT LARGE REYNOLDS NUMBERS
M. A Badr Narayanan and Joseph G Marvin Apr 1978 23 p
refs
[NASA-TM-78477, A-7380)
CSCL 20D

The period of the large coherent structure In @ subsonic,
compressible, wrbulent boundary layer was determined using the
autocorrelation of the velocity and pressure fluctuations for
Reynolds numbers between 5,000 and 35,000. In low Reynolds
number flows the overall correlation period scaled with the outer
varables - namely, the free stream velocity and the boundary
layer thickness Author

Avall NTIS HC A0Z/MF A

N78-21490*§ National Aeronautics and Space Admumstration
Ames Research Center. Moffett Field, Calif.
SIMPLE TORSION TEST FOR SHEAR MODULI DETERMINA-
T{ON OF ORTHOTROPIC COMPOSITES
H Theodore Sumsion and Yapz D S Rajapakse Apr..1878
15 p refs Presented at 2d Intern Conf on Composite Mater,
Toronto, 16-20 Apr 1978
{NASA-TM-7B485: A-7418)
CSCL 20K

By means of torsion tests performed on test specimens of
the same matenal having 8 mimwmum of two different cross
sections {flat sheet of different widths), the effective in-plane
{G13) and out-of-plane (G23) shear maduli were determined for

Avail- NTIS HC AO0Z/MF AOQ1



two composite materials of unitaxial and angleply fibar arientations
Test specimens were 16 phes {nommal 2 mm) thick, 100 mm
i length, and in widths of 6.3 95, 125, and 15 8 mm Torsion
tests were run under controlled deflection {constant angle of
twist) using an electrohydraulic servocontrolled test system.
In-plane and out-of-plane shear modull were calculated from an
equation derived 1n the theory of elasticity which refates applied
torque, the torsional angle of twist, the specimen width/thickness
ratw, and the ratio of the two shear modub G13/G23 Results
demonstrate that torsional shear modull, G23 as well as G13,
can be determined by simple torsion tests of flat specimens of
rgctangular cross section, Neither the vmaxial nor angleply
composite material were transvaersely 1sotropic Author

N78-22085%§ Nauonal Aeronautics and Space Admunistration
Ames Research Center, Moffett Field, Calif

DYNAMIC STALL OF AN OSCILLATING AIRFOIL

Unmesl B Mehta (Stanford Univ, Cahf) /n AGARD Unsteady
Aerodyn Feb 1978 32 p refs Sponsored in part by ARMDL
{For availabnlity see N78-22033 13-02)

{Contract NCA2-0r745-602: Grant NSG-2253}

Availl NTIS HC AS9/MF AO1 CSCL 01A

Unsteady separated boundary layers and wakes were stuched
by investigating flow past an oscillating aifosl which in. part
models the retreating blade stall on the hehcopters The
Navier-Stokes equatons in terms of the vorticity and stream
function for laminar flow were solved to determing the flow
field around a modified NACA 0012 airfail After a fully developed
flow was determined at zero incidence, the airfoil was oscillated
in pitch through an angle of attack range from Q deg to
20 deg. The compuied streamlines durmg tlus pitch-up motion
are in gualitative agreement with the trajectones of ar bubbles
cbserved in water tunnel experiments conducted with a
NACA 0012 awfeld under the same conditions During the
pitch-down motion of the awfoil, the computed flow patterns
cannot be compared with the expenments because the trajectones
of aw bubbles intersect Author

N78-24000*¥ Nauonal Aeronautics and Space Administration
Ames Research Center, Moffett Field Calif
A REVIEW OF NASA-SPONSORED TECHNOLOGY ASSESS-
MENT PROJECTS
Alfred C Mascy. Arthur D. Alexander, LI, and Richard D. Wood
May 1978 59 p reis
{NASA-TM-78472 A-7410)
CSCL 058

Recent technology assessment studies sponsored by NASA
are reviewed and a summary of the technical results as well as
a cntique of the methodologes are presented The reviews include
Assessment of Lighter-Than-Air Technology Technology Assess-
ment of Portable Energy RDT&P, Technology Assessment of Future
Intercity Passanger Transportanon Systems, and Technology
Assessment of Space Dhsposal of Radioactive Nuclear Waste
The use of workshops has been introduced as a unique element
of some of these assessments Also included in this report 15 a
brief synopsis of 2 methed of quantifying opinions ebtained through
such group interactions Representative of the current technoi-
ogy assessments these studies cover a broad range of socio-
political factors and 1ssues in greater depth than previously
considered in NASA sponsored studies In addition to the lessons
learned through the conduct of these studies, a few suggestions
for improving the effectiveness of future technology assessments
are provided Author

Avail NTIS HC A04/MF AD1

N78-24860°%§ Natonal Aeronautics and Space Administration
Ames Research Center, Moffett Freld, Calf
LAGRANGIAN COMPUTATION OF
PRESSIBLE FLOWS
G H. Klopfer May 1978 60 p
{NASA-TM-78456, A-7288)
CSCL 12A

A Lagrangian method is developed to solve the Euler equations
of gas dynamics The solutton of the equations is obtained by a
numencal computation with the well-known Flux-Corrected-
Transport [FCT} numencal method This procedure is modified

INVISCID COM-

refs

Avall NTIS HC AO04/MF AO1
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so0 that the boundary treatment 1s accurate and relatively simple
Shock waves and other flow discontinnities are captured
monotoaically without any type of fittng procedures The
Lagrangian method 15 employed so that the problem of mesh
generation 15 completely avorded The methed 1s apphcable 1o
all Mach numbers except the low subsonic range where
compresstbility effects are small The method 15 applied to a
one-dimensional Riemann problem {shock tube} and to a
two-dimensional supersenic channel flow with refleciing shock
waves Author

N78-25017*# National Aeronautics and Space Admunistration
Ames Research Center, Moffett Field, Cald

ENGINEERING TESTS OF THE C-141 TELESCOPE

Edwin F Erickson and Donald W Sirecker May 1978 9 p
{NASA-TM-78467, A-7323) Aval NTIS HC A02/MF AO1
CSCL 20F

Data on image quality. chopper performance, and the
closed-loop operauon of the 81 cm telescope of the Kuiper
Airborne Observatory which were obtamned in September 1977
are presented Author

N78-26101*§ ‘National Aeronautics and Space Admimstration
Ames Research Center. Moffett Field, Calf
CALCULATION OF SUPERSONIC VISCOUS FLOW OVER
DELTA WINGS WITH SHARFP SUBSONIC LEADING
EDGES
Yvon C Vigneron {lowa State Unw.. Ames), John V. Rakich,
and John C Tannehil! {lowa State Univ, Ames} Jun 1978
Bt p refs Presented at the AIAA T1th Flud and Plasma
Dynarmics Conf, Seattle, 10-12 Jul 1978
{NASA-TM-785C0) Aval: NTIS HC AO5/MF AO1 CSCL OtA
Two complementary procedures were developed to calculate
the viscous supersonic flow aver conical shapes at large angles
of attack, with apphcation to cones and deita wings in the first
approach the flow is assumed to be conical and the governing
equations are solved at a given Reynolds number with 3
time-marching explicit finite-difference algonthm. In the second
method the parabolized Nawvier-Stokes equations are-solved with
a space-marching implicit noniterative finite-difference algonthm
This latter approach is not restncted to conical shapes and provides
a large \mprovement in computational efliciency over published
methods Results from the two procedures agree very well with
each other and with avallable experimental data Author

N78-26106%) Nauonal Aeronautics and Space Adrvwrisi*aion
Ames Research Center. Moffett Field Calif
COMPUTATIONAL WING OPTIMIZATION AND COMPAR-
ISONS WITH EXPERIMENT FOR A SEMI-SPAN WING
MODEL
E G, Waggener [Vought Corp, Dallas Tex ), H P. Haney (Vought
Corp, Dallas, Tex). and W F Ballhaus Jun 1878 90 p refs
{NASA-TM-78480. A-7395. AVRADCOM-TR-78-33{AM)} Availl
NTIS HC AO5/MF AQ1 CSCL O1A

A computational wing optimuzation procedure was developed
and verfied by an expenmental nvestigation of a semi-span
vanable cambar wang model in the NASA Ames Research Canter
14 foot transonic wind tunnel The Baley-Ballhaus transomiz
potential flow analysis and Woodward-Carmichael hnear theory
codes weare hnked to Vanderplaats constrained mmnimization
routine to optimize model configurations at several subsonic and
transonic design points The 35 deg swept wing 1s characterized
by multi-segmented leading.and traihng edge flaps whose hinge
Wines are swept relative to the leading and trailing edges of the
wing By varying deflection angles of the flap segments, camber
and twist distnbution can be optimized for deferent design
conditions. Results indicate that numencal optrmization can be
both an effective and efficilent design tool The optimized
configurations had as good or better hit to drag ratios at the
design points as the best designs previously tested duning an
extensive parametnc study JMS



N78-26391*§ National Aeronautics and Space Admunistration
Ames Research Center, Moffett Field, Cahf.
SOLUTION OF TRANSONIC FLOWS BY AN INTEGRO-
DIFFERENTIAL EQUATION METHOD
Wandera Ogana {Nairobr Univs Kenya) Jun 1878 30 p refs
{NASA-TM-78490, A-7434) Aval NTIS HC A03/MF AO1
CcScL 20D

Solutions of steady transomic flow past a two-thmensional
airfoil are obtained from. a singular integro-difierential -equation
which involves a tangential derivative of the perturbation velocity
potential Subcritical flows are solved by taking central differences
everywhere For supercntical flows with shocks, central differences
are taken in subsonic flow regions and backward differences in
supersonic flow regions The method 15 apphed to a nonlifting
parabolic-arc awfoil and to a lifting NACA 0012 airfoil Results
compare favorably with those of fimte-difference schemes

Author

N78-26795™§ National Aeronautics and Space Admunistration
Ames Research Center. Moffett Field, Calif
ON IMPROVING THE ITERATIVE CONVERGENCE PROPER-
TIES OF AN IMPLICIT APPROXIMATE-FACTORIZATION
FINITE DIFFERENCE ALGORITHM
Jean-Antoine Desiden {lowa State Univ. Ames), J L Steger
and J C Tannehill {lowa State Ufnuv, Ames) Jun 1978 121 p
refs
{NCA2-0OR340-706)
{NASA-TM-78495, A-7474)
CSCL 12A

The iterative convergence properties of an approximate-
factonzation implicit finite-difference algorithm are analyzed both
theoretically and numencally Modifications to the base algonthm
were made to remove the inconsistency in the original implementa-
tion of artificial dissipation in this way, the steady-state solution
became mdependent of the time-step, and much larger time-steps
can be used stably To accelerate the iterative convergence, large
time-steps and & cyclic sequence of time-steps were usad. For
a model transomc flow problem governed by the Euler equa-
hions, convergence was achieved with 10 times fewer time-steps
using the modified differencing scheme. A particular form of
instabiity due to vanable coefficients 15 also analyzed Author

Aval NTIS HC AOS/MF AG1

N7B-26796%F Nauonal Aeronautics and Space Adm 1on
Ames Research Center, Moffett Field. Calif
TECHNIQUES FOR CORRECTING APPROXIMATE FINITE
DIFFERENCE SOLUTIONS
Dawd Nixon Jun 1878 19 p refs
{NASA-TM-78489. A-7491) Avail- NTIS HC A02/MF AC1
CSCL 12A

A method of correcting finite-difference solutions for the
effect of truncavon error or the use of an approximate basic
equation 15 presented Applications to transonic flow problems
are described and examples are gwen Author

N78-27364*§ National Aeronsutics and Space Admimistration
Ames Research Center, Moffett Fisld, Calif
AN EXPERIMENTAL DOCUMENTATION OF PRESSURE
GRADIENT AND REYNOLDS NUMBER EFFECTS ON
COMPRESSIBLE TURBULENT BOUNDARY LAYERS
M .t .Kussoy, C C Horstman, and M Acharya Jun 1978
114-p refs
(NASA-TM-78488, A-T7426)
CSCL 20D

Altachegl supersonic turbulent boundary layers with a wide
range of adverse pressure gradient strengths, are investigated
for Reynolds numbars from 117 x 1 millien to 314 x 1 million
Surface pressure and surface shaar measurements were obtaned
for six flow fields over the entrs Reynolds number range In
addition two flow fields - ona with a moderate pressure gradient
and the other with a severa pressure gradient - are thoroughly
documented at a smg!e Reynolds number This experimental
documentation includes both mean and fluctuating profiles
throughout the flow field, and 1s sulficient 1o define the complete
flow field, incluging the upstream undisturbed flow region  G.G

Avarl NTIS HC AQ6/MF AO1
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N78-28173*§ National Aeronautics and Space Admimstration
Ames Research Center, Moffett Field, Calf.
STABILITY OF CHROMIUM (IlII) SULFATE IN AT-
MOSPHERES CONTAINING OXYGEN AND SULFUR
K T.Jacob [Lawrence Berkeley Lab Berkeley, Calif.). Bhogeswara
D. Rac and Howard G Nelson Jul 1978 21 p refs
{NASA-TM-78504, A-7508} Avall NTIS HC AQ02/MF A0V
CSCL 07D

" The stability of chromwm sulfate in the temperature range
from 880 K 10 1040 K was determined by employing a dynamic
gas-solid equilibration technique The sohd chromium sulfate was
equibbrated It & gas stream of controlled S03 potential.
Thermogravimetnc and differential thermal analyses wera used
to follow the decomposition of chromium sulfate X-ray diffraction
analysis indicated that the decompositron product was crystalline
Cr203 and that the mutual solubility between Cr2(S04)3 and
Cr203 was negligible Over the temperature range-mvestigated,
the decomposition pressure were signficantly tigh so that
chromium sulfate 15 not expected to form on commercial alloys
contamning chromwum when exposed to gaseous environments
contaming oxygen and sulfur [such as those encountered tn
coal gasification) 18

N78-28410*§ Nateonal Aeronauucs and Space Admimistration
Ames Research Center, Moffett Field, Calif
STATUS AND FUTURE PROSPECTS OF USING NUMERI-
CAL METHODS TO STUDY COMPLEX FLOWS AT HIGH
REYNOLDS NUMBERS
Robert W. MacCormack
Unsteady Separation at Migh Reynolds No
For pnmary document see N78-28397 19-34)
Avail NTIS HC A11/MF AD1 CSCL 20D
The calculgtion of flow fields past aircraft configuration at
inght + sy «ids numbers 1s considered Progress in devising
accurate and efficient numencal methods, in understanding and
modehng the physics of turbulence, and in developing reliable
and powerful computer hardware 1s discussed Emphasis is placed
on efficient zolutions to the Nawier-Stokes equations JMS

in AGARD Three Dimensional and
Feb 1978 2 p

N78-29067*F National Aeronautcs and Space Administration
Ames Research Center Moffett Field Calf
WIND TUNNEL INVESTIGATION OF COMPUTATIONALLY
OPTIMIZED VARIABLE CAMBER WING CONFIGURA-
TIONS N
E G Waggoner {Vought Corp Dallas), H P Haney (Vought
Corp. Dallas), and W. F Ballhaus Jun 1978 140 p 1efs
Prepared n pant by AVRADCOM
{NASA-TM-78479, AVRADCOM-TR-78-32{aAM) A-7394) Avail
NTIS HC A07/MF AQ1 CSCL O1A

An expernimental nvestigaiion was performed in the NASA
Ames Research Center 14 foot transonic wind tunnel to determine
aerodynamic characteristics for several optimized configurations

of a vanable camber wing model Camber and twist distnbutions
which were computationally defined usig both subsonie and
transonic potential flow analysis codes linked to an optimization
technique were verified The 35 deg swept wing was charactenzed
by multisegmented leading and trailing edge flaps whose hinge
hnes are swept relative to the [eading and trathng edges of the
wing The deflection angles of the flap segments could be vanad
therefore affording the possibibty of optimizing the camber and
twist distnbution for a given design condiion The test configura-
tions were designed using potenttal flow analysis codes linked
to a constrained mintmizanon techmgque Camber and twist
distributions were optimized at hft coefficients of 02, 04, and
Q6 for Mach numbers of 06 and 09 BB

N78-29149*}# National Aeronautics and Space Adnmimistration
Ames Research Center Moffett Field, Cahf
ON THE POSSIBILITY OF NEGATIVE ACTIVATION
ENERGIES IN BIMOLECULAR REACTIONS
Richard L Jaffe Aug 1978 26 p refs
{NASA-TM-78509; A-7537) Avail NTIS HC A03/MF AD1
CSCL 06C .

The temperature dependence of the rate constants for model



reacung $ystems was studied to understand some recent
experimental measurements which imply the existence of negative
activation energies A collision theory model and classical trajectory
calculations are used to demonstrate that the reaction probabil-
ity can vary inversely with collision energy for bimolecular
reactions OCCUNNgG on attractive potential energy surfaces
However, this is not a sufficsent condition to ensure thag the
rate constant has a negative temperature dependence On the
basis of these calculations, it seems unlikely that a true bimolecular
reaction between neutral molecules will have a negative activation
energy ARH

-N78-29436%) Natonal Aeronautics and Space Administration
Ames Research Center, Moffett Field, Cahf
SYSTEM OPTIMIZATION OF GASDYNAMIC LASERS,

COMPUTER PROGRAM USER'S MANUAL
L J Otten il R C Saunders, Ill, and § J Mormrs (Langley
Research Center, Hampion, Va} Apr 1978 49 p refs
{NASA-TM-73193, A-6865) Aval NTIS HC A03/MF AO1
CSCL 20E

The users manual for a computer program that performs
system optimization of gasdynamic lasers 15 provided. Detailed
nput/output formats are COC 7600/6600 computers using a
dialect of FORTRAN Sample put/output data are provided to
venfy correct program operation along with a program lListing

sy

N78-29451*§ National Aeronautics and Space Admimistration -

Ames Research Center, Moffett Field Calf
TORQUING PRELOAD IN A LUBRICATED BOLT
H Lee Seegmilter Aug 1978 14 p refs
{NASA-TM-78501, A-7503} Avarll NTIS HC A02/MF AD1
CSCL 131

The tension preload obtained by torquing a 7/8 i diam
UNC high strength bolt was determined for lubneated and dry
conditions Consistent preload with a variation of + or - 3%
was obtained when the bolt head area was lubncated prior to
each torque application Freload tensions nearly 70% greater
than the value predicted with the commonly used formula occurred
with the lubncated bolt A reduction to 39% of the imitia! preload
was observed dunng 50 torque applications without relubrica-
tion Little evidence of wear was noted after 203 cycles of
tghtening Author

N78-30149%§ National Aeronautics and Space Admirustration
Ames Research Center, Moffett Field, Calif
NASA/ESA CV-990 SPACELAB SIMULATION (ASSESS 2)
Jul 1977 47 p Prepared in cooperation with ESA  Paris
{NASA-TM-78748) Avall NTIS HC AO03/MF AD1 CSCL 22A
Cost effective techmques for addressing management and
operational activities on Spacelab were dentified and analyzed
duning a ten day NASA-ESA cooperative mission with payload
and flight responsibilities handled by the orgamization assigned
for early Spacelabs Topics discussed include {1) management
concepts and interface relationships, {2) expenment selecuon,
{3) hardware development. (4) payload integratien and checkout
{5) selection and training of mission specialists and payload
specialists. {6) mussion control center/payload operations
control center interactions with ground and fight preblems.
{7} real time interaction dunng fight between principal investga-
tors and the mussion spemalust/pavload speciahst flight crew,
and 18} retnieval of scienufic data and its analysis ARH

N78-30774*f National Aeronautics and Space Administration
Ames Research Center Moffett Field, Cahf
AN ASSESSMENT OF THE EFFECT OF SUPERSONIC
AIRCRAFT OPERATIONS ON THE STRATOSPHERIC
OZONE CONTENT
! G Poppoff. R € Whitten. R P Turco {R and D Associates.
Manna del Rey, Calf), and L A Capone {San Jose State Unw
Calf) Aug 1978 60 p refs
[NASA-RP-1026, A-7399) Avall NTIS HC AD4/MF AO1 CSCL
138

An assessment of the potential effect on stratospheric ozone

27

of an advanced supersonic transport operations 1s presented
This assessment, which was undertaken because of NASA's desire
for an up-to-date evaluation to guide programs for the development
of supersonic technology and improved aircraft engine designs,
uses the most recent chemical reaction rate data From the
results of the present assessment 1t would appear that realistic
fleet sizes should not cause concern with regard to the depletion
of the total ozone overburden. For example the NOx emission
of one type designed to cruise at 20 km altitude will cause the
ozone overburden to increase by Q0 03% to 0 12%, depending
upon which vertical transport is used These ozone changes can
be compared with the predicttons of a 174% ozone decrease

{for 100 Large SSTs flying at 20 km) made in 1974 by the
FAA’s Chmatic Impact Assessment Proaram Author

N78-31030*§# National Aercnautics and Space Adrmestraunn
Ames Research Center Moffett Fietd Calf
PIONEER 10 OBSERVATION OF THE SOLAR WIND
PROTON TEMPERATURE HELIOCENTRIC GRADIENT
J D Mihalov and J H Woalfe Aug 1978 15 p reis
{NASA-TM-78515 A-75791 Aval NTIS HC AQZ2/MF AD1
CSCL 03B

Solar wind 1solropic proton temperatures as measured oul
to 12 2 AU heliocentnc distance by the Ames plasma analyzer
aboard Pigneer 10 are presented as consecutive averages over
three Carrington solar rotations and discussed The werghted
least-squares fit of average temperature 10 helwcentite radial
distance, R, yelds the power law R sup 52 [hese average
proton temperatures are .not cowelated as well with Pioneer
10's hehocentnie radial distance {- 85} as are the comesponding
average Zunch sunspot numbers R sub z { 95). Consequently,
it s difficult to 1solate the spatral gradient in the Fioneer 10
solar wind proton temperatures using that data alone Author

N78-31508%§ Nauonal Aeronautics and Space Adrmmstrateon.
Ames Research Center, Moffett Field. Calf
HIGH ALTITUDE PERSPECTIVE
1878 33 p Onginal contains color Hlustratans
(NASA-SP-427) Avall- NTIS MF AO1: SOD HC $1.60 CSCL
14E

The capabilities of the NASA Ames Center U-2 arcraft for
research or experrmental programs are descnbed for such areas
as Earth resources inventornes, remote sensing data interpretation
electronic sensor research and development, satsllite investigative
support, stratosphenc gas studies, and astronomy and astrophys-
ics The availlabtlity of this awcraft on a cost-reimbursable basis
for use in high-alutude nvestigations that cannot be performed
by the private sector is discussed ARH

N78-32029*§ National Aeronautics and Space Administration
Ames Research Center, Moffett Freld, Calif
CRUSTAL EVOLUTION INFERRED FROM APOLLO MAG-
NETIC MEASUREMENTS
Palmer Dyal. Wilham D Daily {Eynng Res lnst) and Leomid L
Vanyan {Acad of Sc1 Moscow} Sep 1978 31 p refs
{Grant NsG-2082)
{NASA-TM-78524. A-7£08)
C3CL 03B

Magnetic field and solar wind plasma density measurements
were analyzed to determine the scale size charactenstics of
remanent fields at the Apclle 12, 15, and 16 landing sites
Theoretical model calculations of the field-plasma interaction,
involving- diffusicn of the remanent field into the solar plasma,
were compared to the data The wmformation prowvided by all
these experiments shows that remanent fields over most of the
lunar surface are charactenized by spatial vanations as small as
a few klometers Large regions (50 to 100 km) of the lunar
crust were probably uniformly magnetized durnng early crustal
evolutien Bombardment and subsequent gardening of the upper
layers of these magnetized regions left randomly oriented, smaller
scale (5 to 10 km} magnetic sources close to the surface. The
larger scale size fields of magnitude approximately 0.1 gammas
are measured by the orbiting subsatelite experiments and the
small scale sized remanent fields of magnitude approximately
100 gammas are measuvred by the surface expenments Author

Avall NTIS HC AO03/MF AD1



N78-32868*F National Aeronautics and Space Admimstration
Ames Research Center, Moffett Field, Cahf
PEAKER: AN AUTOMATIC BORESIGHT PEAKING
ROUTINE FOR THE C-14t® TELESCOPE
Edwin F. Enckson, Kevin Kriscwnas {Informatics, Inc. Palo Alto.
Calif ). and Thomas Mathiesan {informatics, Inc. Palo Alto, Calif}
Sep 1978 8 p
{NASA-TM-78516, A-7584}
CSCL 20F

The operation of an automated procedure is detailed which
maximizes the signal from a detector by pomnting the telescope
at an astronomical source . GG

Aval NTIS HC AOZ/MF AO1

N78-32947*4# National Aeronautics and Space Admimsiration
Ames Research Center, Moffett Field, Calif
OPTIMIZING INDIUM ANTIMONIDE {InSh) DETECTORS
FOR LOW BACKGROUND OPERATION
Richard R Treffers Sep 1978 18.p refs .
{NCA2-0R050-606)
{NASA-TM-73273 A-7149)
CSCL 03A

The vanous noise souices that affect inSb detectors (and
sinilar voltaic devices} are discussed and calculated Methods
are given for measunng detector resistance photon leading
detector and amphfier capacitance arnphfier frequency response,
amplitier noise. and quantum efficiency A photovoltaic InSc
detector with increased sensitivity in the 1 to 56 mu regton s
dicussed ARH

Avall NTIS HC AOZ/MF AQ1

N78-34014*§ National Aeronautics and Space Adminrstration
Ames Research Center, Moffett Field. Calif
ARE THE STRATOSFHERIC DUST PARTICLES METEOR
ABLATION DEBRIS OR INTERPLANETARY DUST?
Maxwell B Blanchard and Frank T Kyte (San Jose State Univ.,
Calf) Aug 1978 50 p refs
{NASA-TM-78507, A-7524}
CSCL 03B

Natural and laboratory created fusion crusts and debriz from
artificial meteor samples were used to develop cntena for
recoghizing meteor ablation debris wm a collection of 5 to
50 micron particles from the stratosphere These laboratory
studies indicate that meteor ablation debns from nickel-iron
meteoroids produce spherules containing taenite, wuestite
magnetite, and hemaute These same studies also indicate that
ablation debns from chondntic meteorowds produce spheres and
fragmentary debris The spheres may be enther silicate rich,
contaimng zoned clvine, magnette, and glass. or sulfide nch,
containing rron oxides (e g, magnetite. wuestite] and won
sulfides (e g . pyrrhotite pentlandite}. The fragmentary debns may
be enther fine-grained aggregates of olivine. magnetne, pyioxene.
and occasionally pyrrhotite {denved from the meteonte matnx}
or intividual ohwvine and pyroxene grains (denwved from meteorite
inclusions). ARH

Aval NTIS HC AOY/MF AOY

N78-34021*§ National Aeronautics and Space Administration.
Ames Research Center. Moffett Figld, Calif
METEOR ABLATION SPHERES FROM DEEP-SEA SEDI-
MENTS
M. B Blanchard D E Brownlee {Califorma Inst of Technology.
Pasadenal, T. E. Bunch, P. W. Hodge {Washington Univ, Seattle),
and F T Kyte (San Jose State Univ. Calif] Sep 1978 45 p
refs
[NASA-TM-78510, A-7549)
CSCL 038

Spheres from mid-Paoific abyssal clays (0 to 500,000 yrs
old). formed from particles that completely meled and subse-
quently recrystallized as they separated from their meteoroid
bedies, or contaiming relict grains of parent metectolds that chd
not experience any meling were analyzed The spheres were
readily divided into three groups using then dominant mineralogy
The Fe-nich spheres were produced dunng atlation of Fe and
metal-rich silicate meteorords. The glassy spheres are considerably
mare Fe-rnich than the silicate spheres. They consist of magnetite
and an Fe glass which 15 relatively low in Si Bulk compositions
and relict grains are useful for determining the parent meteor-
oid types for the silicate spheres Bulk analyses-of recrystallized
spheres show that nonvclatile elemental abundances are similar
to chondnte abundances Analysis of relict grains identified high
temperature minerals associated with a fine-grained. low

Aval NTIS HC AO3/MF AG1
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temperature. vofatile-nich matrnx. The obvious candidates for parent
meteoroids of this type of silicate sphere 15 a carbonacegus
chondnte ARH

NASA CONTRACTOR REPORTS

-N78-10411*#- Sigma Research, Inc, Richland, Wash
STUDY OF A HIGH PERFORMANCE EVAPORATIVE HEAT
TRANSFER SURFACE Final Report
Elnc W Saaski and R H Hamasak
refs
{Contract NAS2-3120}
{NASA-CR-152008)
20D .
An evaporative surface 1s descnbed for heat pipes and other
two-phase heat transfer apphcations that consists of a hybrid
composition of V-grooves and capillary wicking Charactenstics
of the surface include both a high heat transfer coefficient and
high heat flux capability relative to conventional open-faced screw
thread surfaces With a groove density of 12 6 cm/ 1 and ammoma
working fluid, heat transfer coefficients m the range of 1 to
2 W/sq cm have been measured along with maxmum heat
flux densities in excess of 20 W/sq cm. A peak heat transfer
coefficient in excess of 23 W/sq cm was measured with a
37 8 em/1 hybnd surface Authot

27 May 1977 82 p

Avall NTIS HC AOS5/MF AO1 CS5Ct

N78-19050*# Burroughs Corp, Paoli, Pa
NUMERICAL AERODYNAMIC SIMULATION FACILITY
PRELIMINARY STUDY EXTENSION EXECUTIVE SUM-
MARY Final Report
Feb 1878 11 p
[Contract NAS2-9456}
{NASA-CR-152106)
O1A

An optimized functional design of key elements of the
Numetical Aeredynamic Simulation Facility was investigated The
following tasks were performed and are discussed {1} develop.
optimize, and describe the functional description of the custom
hardware, {2} delineate trade-off areas between performance,
rehabihty, avalability, serviceability, and programmability,
{3} develop mettics and models for valhdation of the candidate
system’s performance. {4} conduct a functional simulauon of
the system design, (5} perform a rehabihty analysis of the
system design, and {6) develop the software specifications to
include a user level high level programming language, d
correspondence between the programming language and
instruction set, and cuthne the operating system requirements

Author

Avall NTIS HC A02/MF AD1 CSCL

N78-190%1*# Burroughs Cory  Paoh, Pa

NUMERICAL AERODYNAMIC SIMULATION FACILITY.
PRELIMINARY STUDY EXTENSION Final Repont

Feb 1978 273 p
{Contract NAS2-9456)
[NASA-CR-152107)
0tA

Avall NTIS HC A12/MF AQ1 CSCL
The production of an optimized design of key elemems of
the candidate faciity was the pnmary objective of this repont
This was accomplished by effort in the following tasks: 1) to
further develop optimize and descrnbe the function descniption
of the custom hardware; (2) to dehneate trade off areas between
performance, reliabihity, availabilty, serviceability, and program-
mability, (3) to develop metrnics and models for validation of the
candidate systems performance {4) to conduct a functional
simulation of the system design. (5) to perform a reliatulity analysis .
of the system design, and (6]} to develop the software specificatrons
to include a user level high level programming language a
correspondence between the programming language and
nstruction set and outline the operation system requiraments
Author

N78-19062*§ Control Data Corp. St Paul, Minn  Research
and Advanced Design Lab

PRELIMINARY STUDY FOR A NUMERICAL AERODYNAMIC
SIMULATION FACILTY. PHASE 1: EXTENSBION

N R Lincoln Feb, 1978 434 p refs

{Contract NAS2-9457)
{NASA-CR-152108)
1A

Avail: NTiS HC A13/MF AQ1 CSCL



Functional requwements and prelimmary design data ware
identified for use in the design of all system components and In
the construction of a facility to perform aerodynamic simulation
for awrframe design A skeleton structure of specifications for
the flow model processor and monitor, the operating system,
and the language and its comeiler is presented ARH

N78-21223*¢ ODouglas Awcraft Co Inc Long Beach Calif
AIRCRAFT CARGO COMPARTMENT FIRE TEST SIMULA-
TION PROGRAM Final Report, Oct. 1574 - Jan. 1977
R E Blumke Jan 1977 B4 p refs
{Contract NAS2-8699)
{NASA-CR-151951: MDC-J747 1) Avail: NTIS
HC AO5/MF AQ1 CSCL 11D

The cobjective of the test was to assess fire containment
and fire extinguishment in the cargo by reducing the ventilation
through the cargo compartment Parameters which were measured
included igrition time, burnthrough time. and physical damage
10 the cargo liner, composition of selected combustible gases,
temperature-time histories, heat flux, and detector response The
wgnitor doad was made of a typical carge consisting of filled
cardboard cartons occupying 5C% of the compartment volume

Author

N78-22000%§ Santa Ba:bare Research Center. Goleta Calf
CONTINUED DEVELOPMENT OF DOPED-GERMANIUM
PHOTOCONDUCTORS FOR ASTRONOMICAL OBSERVA-
TIONS AT WAVELENGTHS FROM 30 TO 120 MICROME-
TERS Final Technical Report

P R Brat N N Lewss and L E Long 24 Apr 1878 61
refs
(Contrace NAS2-9599)
INASA-CR-152125) Aval NTIS HC AO4/MF AQ1 CSCL
03A

The development of doped-germanum detectors which have
cptimized performance n the 30- to 120:mu m wavelength
range and are capable of achieving the objectives of the inlrared
astronomical satellite (VARAS) space mussion 15 discussed. Topics
covered nclude the growth and evaluanon of Ge Ga and Ge Be
crystals. procedures for the fabrnication and testing of detectors
iradiance calculations detector responswity. and resistance
rneasurements through MOSFET. Tes: dsta are presented in graphs
and charts, Author

N78-23117*¢ Mavex Corp. Saiatoge, Calf
NASA/ESA CV-990 SPACELAB SIMULATION (ASSESS 2)
Final Repon
D R Mulholland G M andives and J F Heeves Jan 1978
198 p rels
{Contract NAS2-9514)
{NASA-CR-152122) Avarl NTIS HC AQS/MF ADt CSCL
22A

To test the validity of the ARC appigach to Spacelab several
missions simulating aspects of Spacelab operations have bheen
ronducted as part of the ASSESS Program Each mission was
designed to evaluate potental Shurtle/Spacelab concepts in
ncreasing detall For this mission, emphasis was placed on
development and exercise of management techriques plenned
for Spacelab using management participants from NASA and
ESA who have responsibiities for Spacelab 1 which will be
launcherd v, 198 » Author

N78.28994%§ Operations Research. Inc. Siver Spring, Md
PHASE 1. DEFINITION OF INTERCITY TRANSPORTATION
COMPARISON FRAMEWORK VOLUME 2: METHODOL-
0GY Final Report
W9 Jul 1978 251 p refs
Contract NAS2-9815)
MNASA-CR-152152-Vol-2, ORI-TR-1298-Vol-2] Availl. NTIS
4C A12/MF A CSCL 13F

Categones of cost and service measutes that will appropriately
define the charactenstics of all intercity transportation systems
were established Previcus methods of companng transportation

systems were reviewad Specific companson variables, applicable
to all modes were defined, and the functional relationships by
which these varables are interdapandent were explorad A
framework by which the set of vanables may be employed for
companson of data from the individual systems was construc-
ted A R.H.

N78.28146%# Martin Manetta Aerospace Denver Cole,
EXPERIMENTAL INVESTIGATION OF CONTAMINATION
PREVENTION TECHNIQUES TO CRYOGENIC SURFACES
ON BOARD ORBITING SPACECRAFT

M A Hetnck R O Rantanen, E B Ress, and J. F Froechtemigt
Aug 1978 95 p refs

{Contract NAS2-9816)

[NASA-CR-152171, MCR-78-578) Avail, NTIS
HC AQS/MF AO1 CSCL 22B 4

Within the simulation himitations of on-orbit conditions 1L
was demonstrated that a helium purge system could be an effective
method for reducing the mincoming flux of contaminani species
Alithough a generalized purge system was employed 1 conjunctron
with basic lelescope compenents the simulation pronded data
that could be used for further modeling and design of a specific
helum mmjection system Expenmental ielescope pressures
required for 90% auenuauon appeared 10 be shghtly higher {factor
of 2 to 5). Cooling the helium purge gas and telescope components
from 300 1o 140 K had no measurable effect on stopping efficiency
of a givenn mass flow of hehum from the diffuse mjector JA M

N78-32991*# National Asronautics and Space Admunistration.
Ames Research Center, Moffett Frald Calf
ACCELERATION AMD HEAINNG OF THE BOLAKR WIND
Aaron Barnes [n JPL A Close-up of the Sun 1 Sep 1978
p 334.344 refs (For pnmary document see N78-32964 23-92]
Avall NTIS HC A25/MF AQ1 CSCL Q3B

Some of the competing theones of solar wind acceleration
and heating are reviewed, and the observations that are required
to distnguish among them are discussed In most cases whal
is required 15 measurament of plesma velocity and temperature’
and magnetic field, as near the sun as possible- and certainly
inside 20 solar radi, another cntica! aspect of this question I1s
deterrmining whether a turbulent envelope axists in this inner
region. and f so, defining its properties Plasma and magnetic
observations from the proposed Solar Probe rmission would thus
yield a quantum jump n our understanding of the dynamics of
the solar wind Author

N78-33127*§ McDonnell-Douglas Astronautics Co. St Lows,
Mo
PIONEER JUPITER ORBITER PROSBE MISSION 1980,
PROBE DESCRIPTION
R E DeFrees 8 Nov 1974 51 p ref
{Contract NAS2-8377)
[NASA-CR-137581) Avail. NTIS HC A04/MF AOT1 CSCL
22A

The adaptation of the Saturn-Uranus Atmospheric Entry Probe
{SUAEP} to a Jupiter entry probe 15 summanzed This report 1s
extracted from a comprehensive study of Jovian missions,
atmosphenc model defimtions and probe subsystem alternauves

GG

N78-33379*§ TRW Defense and Space Systems Group Redondo
Beach. Calf

EXTENDED DEVELOPMENT OF VARIABLE CONDUCTANCE
HEAT PIPES Final Raport

D Antoruuk, D K Edwards and E [. Luedke Sep 1876
56 p



[Conteact NAS2-9834)
[NASA-CR-152183 TRW-31183.6001 RU-00}
HC AO04/MF AD1 CSCL 20D )

A hgh-capacity vapor-modulated heat pipe was designed
and tested In 1977, a program was undertaken to use the
aforementioned heat pripe to study protection from freezing-pont
failure mncrease control sensitnaty. and transwent behawvior under
& wide range of aperating condiions in order to determine the
full performance--potential of the heat pipe A new concept.
hased on the vapoer-induced-dry-out principle, was developed for
passive feedback temperature control as a heat pipe dinde This
report documents this work and descnbes (1) the experimental
and theoretical investigation of the performance of the vapor-
modulated heat pipe. and (2} the design, fabrication and test of
the heat pipe diode . GY

Avail NTIS

N78-333B4%} Rockwell Internatronal Corp. Downey. Calhf
Satellite Systems Div
DEVELOPMERNT OF A CRYOGENIC ROTATING HEAT PIPE
JOINT Final Report, Nov. 1877 - Sep 1978
Saep 1978 72 p refs
{Contract NAS2-9726)
{NASA-CR-152188, SD-78-AP-0124)
HC AQ4/MF AO1 CSCL 20D

The perormance of two critical technology components
required for a conninuously rotatable heat pipe {1} a low-leakage
rotatable coupling for the heat pipe pressure vessel, and {2} a
rotatable internal wick, 1s reported Performance and leakage
requirements were established based on 12 months operation
of a cryogenic rotatable heat pipe on a satellite in earth orbit

GY

Avail NTIS

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

ATE-10405 * Simultaneous determination of rotational and
translationa! temperatures of OH/2 Pif in a gas discharge. C. C. Wang

{Ford Motor Co, Dearborn, Mich } and D K. Killinger (Michigan,
University, Ann Arbor, Mich.) Physical Review Letters, voi 39, Oct.
10, 1977, p 929-932 15 refs NSFsupported research, Contract No.
NAS2-8797
A swnultanecus determination of the rotaticnal and transiational
temperatures of QH{2 Pi) In 2 water-vapor discharge is reported.
These temperatures were determined by measuring the strength and
line shape of the absorption lines in the 2 P1 {v = 0} - 2 Sigmal+} (v=
0) transitions of OH using a CW tunable laser It was found that the
rotational distribution was thermalized, but the corresponding
rotational temperature was much lower than the translational
temperature Possible implications of these results are discussed
{Author}

A78-10587* QOccultation of Epsilon Geminorum by Mars I
- The structure and exwnction of the Martian upper atmosphere. J. L.,
Elliot, R G. French, E Dunrham, P J Gierasch, J. Veverka, C
Church, and € Sagan {Cornell Unwverstty, Ithaca, NY } Astro-
physical Jouraal, Part 7, vol 217, Oct 15,1977, p 661-679 32 refs

NSF  Grant No. MPS-75-06670, Grants No. NsG-7243, No.
NGR-33-010-082, No, NGR-33-010-186, No NsG-2174, No
NsG-7126

The occultation of Epsilon Geminorum by Mars on April 8,
1976, was observed at three wavelengths and 4-ms time resolution
with the 91.cm telescope aboard NASA's G. P. Kuiper Airborne
Observaiory Temperature, pressure, and number-density profiles of
the Martian atmosphere were obtaiped for both the i/mmersion and
emersion events Within the altitude range 50-80 km above the mean
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surface, the mean temperature 15 about 145 K, and the profiles
exhibit wavelike structures with a peak-to-peak amphitude of 35 K
and a vertical scale of about 20 km. The ratio of the refractivity of
the atmosphere at 4500 A and 7500 A s consistent with the
atmospheric compositton measured by Viking 1 From the ‘central
flash’ - a bright feature n the hght curve midway between immersion
and emersion - an opucal depth at 4500 A of 3.3 + or - 1.7 per km
atm {about 023 per equivalent Martian air mass) 15 found for the
atmosphere about 25 km above the mean surface-near the south
polar region This large value and its weak wavelength dependence
rule out Rayleigh scattering as the princtpal cause of the observed
extinction {Author}

A78-11403 * Some Martian volcanic features as viewed from
the Viking orhiters. M. H Carr {U S. Geological Survey, Branch of
Astrogeology, Menlo Park, Calif), B Greeley {(NASA, Ames Re-
search Center, Moffett Field, Calif.}, K R Blasius {Planetary Science
Institute, Pasadena, Calif.), J. E Guest, and J B. Murray {London,
University, Observatory, WMill Hill, Middx, England) Journal of
Geophysical Research, vol 82, Sept 30, 1977, p 3985-4015. 32
refs

A sumary 1s presented of the results of some new observations
on Martian volcanic features made from the Viking orbiters, Most of
these observations are concerned with the Tharsis and Alba regions,
The youth, size, and style of the volcanic features in these areas
render them particularly susceptible to analvsis, Excelient coverage
was also acquired of Apollinaris Patera It has many features of the
Tharsis shields, with a cliff around s circumference and 2 large
central caldera. Olympus Mons and its vicinity are examined, taking
inte account the shweld of Olympus-Mons, mass movement features
along the basal scarp, the basal plamns, the relative ages of Olympus
Mons and the basal plains, and grooved terram, G.R.



AT78.13752 * On the relative locations of the bow shocks of
the terrestrial planets. ¢ T Rossell {Califormia, Unmversity, Los
Angeles, Cahf ) Geophiysical Research Letters, vol 4, Oct 1977, p.
387-390. 21 refs. Contract No MNAS2.8808; Grant No
NGR-.05-007.004,

The observed bow shock encounters at Mercury, Venus and
Mars are least square i1t using the same technigue so that their sizes
and shapes can be intercompared The shock front of Mercury most
resembles the terrestrial shock in shape, and the shock stand off
distance 15 consistent with the observed moment. The shapes of the
Venus and Mars shock fronts more resemble each other than the
earth’s and the stand off distances are consistent with divect
interactuion of the solar wind with the ionosphere on the dayside The
Venus shock 15 closer to the planet than the Mars shock suggesting
more absorption of the solar wind at Venus. {Author}

A78-13845 * Demand-type gas supply system for rocket
botne thin-window proportional counters. L W Acton, R Caravai-
ho, R, C. Catura, and E G Joki {Lockheed Research Laboratories,
Palo Alto, Calif ). Review of Scientific Instruments, vol. 48, Nov,
1977, p 1504-1506. Research supported by the Lockheed Indepen-
dent Research Program, Contracts No. NAS2-6723, No, NASw-2660.

A simple closed loop control system has been developed to
maintain the gas pressure in thin-window proportional counters
dunng rocket flights This system permits convement external
control of detector pressure and system flushing rate The control
system is activated at iaunch with the sealing of a reference volume
at the existing system pressure. inflight control to plus or minus 2
torr at a working pressure of 760 torr has been achieved on six
rocket flights {Author}

AT8-14622 * & The wstabiity of the thin vortex ring of
constant vorticity S €. Widnall {MIT, Cambridge, Mass } and C-Y
Tsar {NASA, Ames Research Center, Moffett Field, Cahf, MIT,
Cambridge, Mass.}. Royal Society {London/), Fhilesophical Transac-
trons, Series A, vol. 287, no 1344, Qct. 13, 1977, p 273 305. 22
refs NSF Grant No ENG-7414978

A theoretical study indicating that vortex rings at moderate
Reynolds numbers are unstable to azimuthal bending waves is
presented Only the case of a thin vortex rning with a core of constant
vorticity in an inviseid flow s examined. The disturbance flow and
the mean flow of the vortex ring are derived as asymptotic solutions
near the core, the stablity analysis 15 developed completely for a
certain class of bending waves that are unstable on a line filament in
the presence of strain The vortex ring is found to be always unstable
for at least two wavenumbers for which waves on a hine filament of
the same vorticity distribution would not rotate. Published expen-
mental results are cited to support these conclusions J.M.B

A78-14651 * Diagrammatic evaluation of the density opera-
tor for nonlinear optical caleulations S Y Yee, T K Gustafson
{Califorma, Unwersity, Berkeley, Calif}, § A. J. Druert, and 1-P E.
Taran {DNERA, Chiatullon-sous-Bagneux, Hauts de-Seme, France).
Optics Communications, vol 23, Oct 1977, p 1-7 11 refs NSF
Grant Mo ENG-72-03B60-A01, Grants No DAHC04-75.C-0095, No
NsG-2151

Tima ordered driagrammatic representations are shown 1o pre-
cisely define and to simplify calculations of radiative perturbations
10 the density matrix Nonhnear opucal susceptibilities, here
exemplified by that of CARS, can be cbtained by simple propagator
reles An interpretation of transtent Raman scattering in terms of
time ordered contributrons is also discussed {Author)

A78-14655 * Coliistonless dissomation of SF6 using two
resonant frequency CO2 laser fields M. C. Gower and T. K
Gusiafson (Cahforria, Unwersity, Berkeley, Calif.}. Optics Corn-
murications, vol 23, Qct. 1977, p 69-72. 22 refs Grants No
NsG-2151; No NCA2-0Y-050-701
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The collisienless dissoctation of SF6 has been stuched using
simultaneous irradiation by two frequencies from a CO2 laser which
are both nearly resonant with the SF6nu3 absorption band, [t was
found that the dissociation was enhanced, and occurred aver a wider
frequency range, than for single frequency dissociation No threshold
effect was observed for a weak resonant and a much higher energy
field pumping shghtly off-resonance. For such two frequency
irradtation, the peak in the dissociation curve was found to be shifted
10 lower frequencies with respect to that for single frequency
dissociation. {Author)

A78-15204 * Food and oxygen requrements for growing
mice and turtles after hypergravitational development. C C Wunder,
W. J. Morassi [lowa, Unversity, lowa City, lowa), C H Dodge
{Library of Congress, Washington, D C), and K. M Cook {Coe
College, Cedar Rapids, lowa). In Life sciences and space research
XV, Proceedings of the Open Meeting of the Working Group on
Space Biology, Philadzlphia, Pa, June 8-19, 1976 [A78-
15177 04-51} Oxford and Mew York, Pergamon Press, 1977, p.
245.249 24 refs Grants No MNIH-GM-10093; No. NGR-16-001-031,
Contract No NAS2-6064

A78-15267 * Survey of adaptive image coding techniques.
A Hambe (TRW Defensc and Space Systems Group, Redondo Beach,
Calif } /EEE Transactions on Communications, vol, COM-25, Nov
1977, p. 1275-1284 45 refs. Contract No NAS2-8394,

The general problem of image data compression is discussed
briefly with attention given to the use of Karhunen-Loeve trans-
forms, subopumal $ystems, and block quantizatton A survey s then
conducted encompassing the four categories of adaptive systems {1}
adaptwe transform coding {adaptve sampling, adaptive quantization,
etc}), [2) adaptive predictive coding (adaptwe delta modulation,
adaptwe DPCM encoding, etc ), [3) adaptve cluster coding (blob
algonthms and the multispectral cluster cading techniguel, and (4)
adaptive entropy coding B.J.

A78-16180 * & Effect of a nonconstant Cfm-alphaf on the
stability of rolling aircraft. B. Davari ([NASA, Ames Research Center,
Moffett Field, Califorria, Umiversity, Berkeley, Cahf) and E V
Laitone {Califarnia, University, Berkeley, Calit.) Journal of Afrcrafe,
vol 14, Dec 1977, p 1169-1174. 15 refs Grant No
NGR-05-003-451.

An analytical stedy is carried out of the behavior of modern
high-speed awcraft of inertially slender configurations in maneuvers
involving large rates of roll. Inertia cross-coupling, as well as almear
variation of longitudinal stauc stability {C/m-alpha/) with angle of
attack, are considered, The steady-state selutions of the nonbinear
equations of motion, based on principal IRertia axes, are studied to
obtain useful information on the response behavior of the state
variables durning roll maneuvers. It 15 shown that, in addition to the
critical values of afleron deflection that have been previously found
to Itmit a steady-state roll with constant longitudinal static stability,
there can be two new critical values introduced by a linear decrease
of the absolute value of longitudinal static statulity with angle of
attack. For aileron deflections near these critical values, the response
of the aircraft exhibuts violent osellations and dangerous peak loads,
due to the crass-coupled motion accompanying a roll maneuver
These critical values define a new range of alleron deflections in
which no steady-state roll is possible. {Author}

AT7B- 16454 * § Quantum mechanical theory of a structured
atom diatom collision system - A + BC/T-Sigma/. P L DeVries
{Rochester, Unwersity, Rochester, N Y.} and T F, George Journal
of Chemical Physics, vol. 67, Aug. 15, 1977, p. 1293-1301 23 refs
NSF Grant No. CHE-75-06775-A01, Contract No,
F44620.74-C-0073, Grant No N3G-2198

The problem of a 2-p state atom colhding with a singlet sigma
state diatom, which involves muluple potential surfaces, 1s 1nvestigat.
ed Within a diabatic representation for the electronic degrees of



freedom {plus spin-orbit interaction), coupled scattering equations
are derived in both space-fixed and body-fixed coordinate systems
Coefficients, analogous-10 Percival-Seaton coefficients, are obtained
Approximations to the exact equations, including angular momenta
decoupling approxtmations, are discussed for both the space-fixed
and body-fixed formalisms. {Author}

ATENTEI2™* F Displacement thickness distributions in tran-
sonic flows about 3-D wings. W, Kordulla {NASA, Ames Research
Genter, Moffett Field, Calif} In Conference on Numerical Methods
in Fluid Mechanics, 2nd, Cologne, West Germany, October 11-13,
1977, Proceedings ({A78-17601 05-34) Cologne, Deutsche Fer-
schungs- und Versuchsanstalt fur Luft- und Raumfahrt, 1977, p.
81-B8 13 refs
The transonic 3-D inwviscid small-perturbation solution of Bailey
and Ballhaus s combined with a finite-difference solution for
Prandtl's boundary-layer equattons in order to include viscous
effects. The inviscid-viscous interaction is modeled by means of the
displacement surface, which can be thought of as the effective body
surface seen by the nviscid flow. Displacement thickness, lift, and
pressure distributions resulting from the combined solution are
presented for transenic flows about the RAE 101 A wing and a
Lockheed transport wing, both at small angles of attack The
influence of changing arbtirarily the start of transitton on the
displacement surface and lift is discussed for the RAE wing flow.
{Author}

AT7B-17837 * § Absarption measurements of OH using a CW
tunable taser, D K Killinger and C C. Wang (Ford Motor Co.,
Dearborn, Mich ). Chemical Physics Letters, vol. 52, Dec, 1, 1977, p.
374.3716 7 refs. NSF-supported research; Contract No, NAS2-8797

Absorption of OH was measured using 2 CW tunable laser
Results indicate that this techrugue, when combined with frequency
modulation, promises 8 sensitivity of 100,000 moleculesfcu em for
OH monitoring in the atmosphere {Author)

A78.17881 * Torodal tank evaluation 0. A Fester and J,
E Anderson {Martin Martetta Aerospace, Denver, Colo.} Society of
Alhed Weight Engineers, Aanual Conference, 36th, San Diego, Calif ,
May 8.12, 1977, Paper O refs Contract No NAS2-7489

The reported study had been conducted 10 determine the
feasibiity of developing orowdal tanks for an auxilary propulsion
system that could be integrated into a Pioneer spin-stabilized
spacecraft The systemn evaluated consisted of two torodal tanks
equipped with surface tension devices One tank s mtended for
mitrogen tetroxide, the oiher for monomethylhydrazine The study
included the definition of a propellant acquisition system concept
that could satesfy the requirements of a spinning tank. 1t was found
that an oxidizer tank spin rate of 76 rpm and a fuel tank spin rate of
110 rpm would be required ito produce hquid loss from the
acquisition  system during spacecraft operation. An mvestigation
showed that toroidal tanks can be fabricated with present technology
using either Utamum or aluminum atloys The preferred maternal
would be titanmum because of its significantly higher strength G.R

A78-18173 * The Pioneer 11 imaging experiment of Jupiter
W Swindell and J. Fountain {Arizona, University, Tucson, Anz) In.
Space research XVII; Proceadings of the Open Meetings of Worklpg
Groups on Physical Sciences, June 8-13, 1976 and Symposium on
Minor Consutuents and Excited Species, Philadelphia, Pa, June 9,
10, 1976 (A78-18101 05-42) Oxford and New York, Pergamon
Press, 1977, p. 687-701. 8 refs. Contract No. NAS2-6265

Pioneer 11 flew by Jupiter in December 1974 and obtained
several hundred images of the planet It 1s presently targeted for
encounter with Saturn 1n 1979. The imaging photopolarimeter
recorded spin-scan images with high photometric accuracy It also
recorded polanimetnc and zodiacal-hght data Careful design of the
instrument resulted in excellent performance in the Jowvian radiation
environment Imagmg data were displayed to maintain the proper
shape of the planet. Color images were made by synthesizing green
data from red and blue data Pictures created from Pionesr 11
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- composition J B. Pollack, D Colburn (NASA, A-

imaging data show complex detail within the Red Spot is well as
indications of flow around " Bright spots with trailbng plumes are
sean n the Equatorial Zone The North Polar Region is devoid of
belt structure, but numerous irregular cells are seen in red fight. The
Galilean satetlites were wmaged with a resolutron of several hundred
kilometers {Author)

A78-18274 * 7 Unsteady transonic flow computations A R.
Scebass, M. J. Yu, and K-Y. Fung {Anzona, University, Tucson,
anz). NATO, AGARD, Symposium on Unsteady Aerodynamics,
Jttawa, Canada, Sept 26-28, 1977, Paper 18 p 31 refs Grants No
AF-AFOSR-76-29548; No NsG-2112; Contract No.
N0014-76-C-0182

The numerical procedures previously developed for computing
nonfinear angd time-linearized small-perturbation unsteady transonic
flows aré briefly reviewed, and the effects of unsteady modes of
motion on two-dimensional transonic flows are evaluated The
numerical procedure used comprises an alternating-direction smplicit
scheme and treats shock waves as discontinuities in the flow.
Comparison of the time-linearized results with fully nonlinear
calculations delineates their range of applicability The unsteady
behawior due to harmonte pitching and flap oscillations of an NACA
airfoil is also examined. 5D

A78-18732 * On determining magnetospheric diffusion co-
efficients from the observed effects of Jupiters satellte Io. M F
Thomsen, C. K. Goertz, and J. A. Van Allen {lowa, University, lowa
Crity, lowa) Journal of Geophysical Research, vol B2, Dec 1, 1977,
p 5541-5550 41 refs NSF Grant No. ATM-72-01282; Contract No,
NAS2-6553

A method is derived for determining the radial diffusion
coefficient from observed satellite effects of the mner Jovian
sateiliwes on the energetic particle fluxes The method is based on
data from L values which are significantly removed from the actual
sweeping region With regard to the large losses to the protons at io's
L shell, 1t 15 suggested that in addition to satellite sweepup, the losses
may be associated with an enhanced precipitation due to resonant
interaction with 1on cyclotron waves near lo’s orbnt [tis noted that
such additional loss mechanisms may also apply to electrons, and
that such losses may sigmificantly aifect the estimated diffusion
coefficient SCS

A78-18874 * The composition of Phobos - Ewvidence for
carbonaceous chondnte surface from spectral analysis. K. D. Pang
{Planetary Science Institute, Pasadena, Calif ), J. B Pollack {NASA,
Ames Aesearch Center, Moffett Field, Calif ), J Veverka {Cornell
Unwersity, Ithaca, N.Y' ), A. L. Lane, and J. M Ajello {California
Institute of Technology, Jet Propulsion Laboratory, Pasadena,
Cahf.) Seience, vol 199, Jan 6, 1978, p G4-66 35 refs NASA-

supported research
In connection with a need for more definitive infermation
concernmg the composition of Phobos in a study of its onigin, an
ultraviolet-visible-infrared refleciance spectrum of the Martian satel-
lite was compiled from the Mariner 9 ultravioler spectrometer,
Viking lander imaging, and ground-based photometric data The
probable surface compasition of Phobos was deduced by comparing
the obtained spectrum with the spectra of asteroids of known
composition The considered data show that the reflectivity of
Phobos 15 flat from 1100 to 400 nm but decreases sharply in the
ultraviolet to about 1 percent at 212 nm The reflectance spectrum s
stmilar to the spectra of asteroids Ceres and Pallas which weredound
1o have surface compositions similar to that of carbonaceous
chondnites It 15 concluded that the surface composition of Phobos 1s
also simular 1o that of carbonaceous chondrites The results of the
investigation pownt to chifferent moades of arigin for Mars and Phobos.
GR.

Multicolor observations of Phobos with the
Evidence for a carbonaceous chondritic
Research
Center, Theoretical and Planetary Studies Branch, #icelett Freld,

A78-18875 *
Viking lander cameras -



Cahf), J Vewerka (Cornell Unwversity, [thaca, N Y.}, K. Pang
(Planetary Science Institute, Pasadena, Calif ), A L Lane, and J M.
Ajello (Cahforma Institute of Technology, Jet Propulsion Labora-
tory, Pasadena, Cabf ) Science, vol 199, Jan 6, 1978, p 66 69 16
refs

The reflecuvity of Phobos has been determined in the spectral
region from 0.4 1o 1 1 micrometers from images taken with a Viking
lander camera. The reflectiwity curve 15 flat in this spectral intervat
and the geometric albedo equals 005 + or - 00T These results,
together with Phobos’s reflectivity specirum in the ultraviolet, are
compared with lzboratory spectra of carbonaceous chondrites and
basalts The spectra of carbonaceous chondrites are conssient with
the observations, whereas the basalt spectra are not. These findings
raise the possibility that Phobos may be a captured object rather
than a narural satellite of Mars {Author)

AT8-19768 * - Radiation pressure and Poynting-Robertson
drag for small spherical particles S Soter {Cornell Unwversity, Ithaca,
NY), I A Burns (NASA, Ames Research Center, Moffett Field,
Calif ), and P L Lamy [CNRS, Laboratoire d’Astronomie Spatiale,
Marseille, France] In: Comets, asterowds, meteorites. Interrelations,
evolution and onains, Froceedings of the Thirty-ninih International
Colloquium, Lyons, France, August 17-20, 1976 {A78-19751 06 88}

Toledo, Ohio, University of Toledo, 1977, p 121125 & refs.
Robertson’s expression for the velocity-dependent effect of
solar radration on the motion of small particles is difficult because of
s dependence on relatvistic considerations, and 1t 15 also deficient
in 1hat it assumes perfectly absorbing particles The present paper
gives a heunistic derivanion of the Poynting-Robertson effect.
Robertson's expression for perfectly absorbing particles 15 obtained
but on a much simpler physical basis, and an expression is also
obtaned for a parucle that wi general seatters, transoats, and absorbs
Iight Some numerical results on the solar rachation forces felt by
small parucles of cosmochemtcally important compositions are given
PT.H.

A78-19895 * The prediction of toxic atmospheres from
decomposing pelymers. A Buchler and G J. Hilado {San Francisce,
Unversity, San Francisco, Calid ). Journal of Fire and Flammabihity,
vol 8, Oct 1977, p 478493 5 refs Grants No NsG-2039; No

NsG-2164
The genersuon of carbon mongxide from polymethyl meth-
acrylate and polyethylene, and of hydrogen chlonde from polyvinyl
chlonide, was caleulated Calculations were made for various amounts
of polymer evolving gaseous products into a 60 cu ft compartment
. {Author}

A78-20223 * Signal-to-notse ratios for stellar occultations
by the rings of Uranus, 1977-1980. J L Eiliot (Cornell University,
Ithaca, N Y.} Astrononucal Journal, vol B2, Dec 1977, p
1036-1038 13 refs Grants No NsG-2174, No NsG-7126.
Approximate signal-to-noise ratios are calculated for 12 stellar
oceultations by the rings of Uranus during 1977-1986. Four of the
stars are apparently bright enough 10 perrit observation of the
epsilonring occultations with a large telescope For the best of these
events, occultations by rings alpha through delta should also be
observable with a large telescope, and epsilonring occultations
should be detectable with smaller telescopes Formulas for the
signal-to-notse ratios are given to aid potential observers in evaluating
the yuality of the results they can expeci 1o obiain with their own
photometric equpment {Authaor)

AT78-20630 * On wmphat fimte-difference simulations of
three dimensional flow. T. H. Pulliam and J L Steger {NASA, Ames
Research Center, Moffett Field, Calif) Amercan [nstitute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 16th,
Huntsville, Ala ,Jan 16-18, 1978, Paper 78-10 12 p 31 reis

An imphect finite difference procedure for unsteady three-
dimensional flow capable of handhng arbitrary geometry through the
use of general coordwnate transformations is described Viscous

effects are opuionally incorporated with a 'thin layer® approximation
of the Navier-Stokes equations An imphcrt approxmmate factorrza-
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uon technigie 1s employed so that the small grid sizes required for
spatial accuracy and viscous resolution do not mpose stringent
stabdity hmitations. Resulis obtamed from the program include
transonic snvisced and laminar-turbulent solutions about simple body
configurations Comparisons with existing thecries and experiments
are made Numertcal accuracy and the effect of three dimensional
coordinate singularities are also dhscussed {Author)

A78-20632 * < Calculation of unsteady transopic flows using
the integral equation method D Nixon {NASA, Ames Research
Center, Moifett Field, Calif } American Institute of Aeronautics and
Astronautics, Aeraspace Sciences Meeting, 16th, Huntsville, Ala,
Jan. 16-18, 1878, Paper 78-12 12 p. 13 refs

The basic integral equations for a harmonically oscillating airfoil
in a transonic flow with shock waves are derived, the reduced
frequency 15 assumed to be small The problems associated wath
shock wave motion are treated using a strained coordinate system
The integral equation is linear and consists of both line integrals and
surface integrals over the flow field which are evaluated by
guadrature This leads to a set of linear algebraic equations that can
be solved directly. The shock motion 1s obtained explicitly by
enforcing the condition that the flow is continuous except at a shock
wave Results obtained for both Nftmg and nenlifting oscillatory
flows agree satisfactonly with other accurate results {Author)

A78-20730 > ¢ Aerothermodynamic environment for Jovian
entry with silica heat shield. M. J Green (NASA, Ames Resezrch
Center, Moffett Field, Cahf.) and W. E. Nicolet {Acurex Corp,
Mountain View, Calif.] American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 16th, Huntsville, Ala ,
«Jan. 16-18, 1978, Paper 78-186 16 p. 15refs ,
Solutions are presented for the stagnation-region shock-layer
equations, including radiative transfer wath spectral hines and silica
ablaton durmg Jovian entry Results for vanations of entry angle,
sphere-cone configuranon, and atmospheric model are given The
effect of silica ablaton on the radhative and convective surface
heating s correlated with the ratio of the wall to free-stream mass
flux. Correlatons are also given for spegtral distributions. The effect
of newly obtained S0 radiation properties on the surface heating is
examined {Author)

AT8-20741* §# Reynolds number and pressure gradient effects
on compressible turbulent boundary layers, M Acharya, M, |
Kussoy, and C. C Horstman (NASA, Ames Research Center, Moffett
Field, Cahi.). Americen institute of Aeronautics and Astronautics,
Aerospace Sciences Meeung, 16th, Hunisville, Ala | Jan 16-18, 1878,
Paper 78-199. 17 p 28 refs.

A detailed investigation of attached supersonic turbulent bound-
ary layers over an extensive range of Reynolds numbers (12 x 10 to
the 6th wo 314 x 10 to the 6th) is presented Experimental
measurements were obtained for adverse pressure gradients ranging in
magritude from those of previous investigations to those approach-
g separsgtion The measurements nclude mean values of surface
pressure and skin-friction, mean-flow profites, and profiles of the
three turbulent velocity fluctuation components and turbulent shear
stress Numernical solutions, employing three turbulence mndels of
various degrees of complexity have been compared with the details
of the measured flow fields Generally, 1t was found that the more
sophisticated turbulence models are superior to a mixing length
moadel for predicting the Reynolds number and pressure gracient
effects However, some details of the turbulent fluctuations as well as
the exact Reynolds number trends indicated by the data were not
accurately predicted with any of the turbulence models considered

{Author}

A78-20776 * = Thin-tayer approximation and algebraic model
for separated turbulent flows B Baldwin and H. Lomax {NASA,
Ames Research Center, Moifett Field, Calif ) Amercan Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 16th,
Huntsville, Ala , Jan 16-18, 1978, Paper 78-257.9 p 13 refs

An algebraic turbulence model for two- and three dimensional
separated flows 1s specified that avoids the necessity for finding the



flow over an airfoil. Separation and reattachment points from
numerical Navier-Stokes soluttons agree with experiment within one
boundary-layer thickness Use of law-of-the-wall boundary condi-
tions does not alter the predictions significantly. Applications of the
model to other cases are contained 1n companion papers {Author)

A78-21624 * Thermodynamic processes-induced-by coher-
ent radiation M Garbuny (Westinghouse Research and Development
Center, Pittsburgh, Pa ) Journal of Chemical Physics, vol. 67, Dec
15, 1977, p. 5676-5687. 29 refs. Contract No. NAS2-9185
It is shown by quantum statistics that under ceriain gtated
conditions the entropy of coherent radiation is zero and it is still
neghgible for multimode laser operation. This makes possible gas
kinetic processes which, to a small extent, have already been
observed or even utilized, but which can be greatly enhanced by an
optimized chowce of molecular structures and radiation conditions.
Radiative cooling of gases is discussed in detail The conditions for
maximum heat withdrawal are denved, and it 1s proposed that the
processes of cooling and relaxation heating can be sufficiently
separated in time to achieve certain effests and thermodynamic
eycles One of these 1s the complete conversion, pessible in principle,
of coherent radition into work This concept is based on a heat
pump process followed by heai-to-work conversion, the heat rejected
being just equal to that wathdrawn by radiation. The conditions for
complete conversion turn out to be the same as for maximum heat
withdrawal. The feasibility of these processes depends on the degree
to which practical conditions can be met, and on the validity of
certain assumptions which have to await experimental verfication.
{Author}

AT8-22575 % § Computational wing opumization and wind
tunnel test of semu-span modef H P Haney, E. G. Waggoner
{Vought Corp, Dallas, Tex.), and W F. Ballhaus [NASA, Ames
Research Center, Computational Fluid Dynamics Branch, US Army,
Ajr Mohility Research and Development Laboratory, Moffett Field,
Calif ). American [nstitute_of Aeronautics and Astronsutics, Aero-
wace Sciences Meeting, T6th, Muntsville, Ala, Jan 16-18, 1978,
Psper 78-102. 7 p. 13 refs.

A computational transomic wing design procedure has beer
developed and verified by a wind tunnel test of a variable cambel
sermi-span wing model. The Bailey-Ballhaus transonic potential flow
analysis code hnked to Vanderplaat's constrained minimizatior
routine was used to optimize test configurations at 09 Mact
number Based on wind tunnel test results, computatiorally opti
mized designs were as efficient as the best configurations determinec
by previous pargmetric testing and performed better at off.desigr
points. Wind tunnel wing pressures agreed well with predictions from
the improved Bailey-Ballhaus code at moderate CL's. Computational
optimization was shown to be an effective transonic wing design
tool, {Author}

ATB.22583 * 7 The response of heat shield matenials to in
tense laser radiation. J. H Lundell and R R Dhickey (NASA, Ames
Research Center, Entry Technology Branch, Moffett Field, Calif}
American Instrtute of Asgropautcs and Astronautics, Aerospace
Sctences Meeting, 16th, Huntswille, Ala, Jan 16-18, 1978, Paper
78-138 9 p. 13 refs

Experimental results for the response of ATJ gapiuie, Carbitex
100, and carbon phenolic 10 intense continuous-wave laser taciation
are presented Both penetration and mass loss test technigues are
used and compared The results are also compared with a simple
ablation theory appficable to laser wradiation Reasons for the
disparity between experiment and theory, and applicability of the
results to other heating situations, such as planetary entry, are
discussed {Author}

A78-22591 * # Numerical solution of a three-dimensional
shock wave and turbulent boundary-layer interaction. C. M. Hung
and R W MacCormack {NASA, Ames Research Center, Moffett
Field, Calif.} American institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 16th, Huntsvifle, Alz , Jan 16-18, 1978,
Paper 78-161 10p. 21 refs
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A rapid numerical scheme 15 used to solve the complete
mass-averaged Navier-Stokes equations for supersonic turbulent flow
over a three-dimensional compression corner. A simple eddy viscosity
model is developed, and the interaction of a swept shock wave and a
three-dimensional turbulent-boundary layer i1s studied, Good agree-
ment is obtained between the present results and experimental
measurements for the case of a wedge_with.an.angle of-6.deg-on-a
flat-plate sidewall. For the case of a 12-deg wedge angle, the
computed resulis do not show the existence of a peak pressure found
expenimentally. However, the range of interaction, the plateau
pressure, and the peak heat transfer are closely predicted for all
cases The high heat transfer near the axial corner is due to the
thinning of the boundary layer and inflow of fresh high-momentum
fluid. The heat transfer is relieved through pressure reduction and
boundary-layer thickening. {Author)

AT78-22595 * ¥ Behavior of a turbulent boundary layer sub-
jected to sudden transverse strain. H. Higuchy {Dynamics Tech-
nology, Inc, Torrance, Calif) and M. W Rubesin [NASA, Ames
Research Center, Moffett Field, Calif.) American Insutute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 16th,
Huntsville, Ala, Jan 16-18, 1978, Paper 78-201 20p 12 refs

Data from two experiments on the development of the
components of the Reynolds stress tensor after a sudden application
of transverse strain are compared Computations were based on four
different turbulence models: a first-order mixing length madel, a
second-order two-equation eddy viscosity model, and two second-
order Reynolds stress models The second-order models do not
praduce dramatic wmprovements over the simple maxing length
model The Reynolds stress models still need deveiopment to
represent the physics of shear-straned . turbulence wetl, Fipally, 1t 15
demonstrated that the assumption of a scalar eddy viscosity, often
used N engmneering calculations of three-dimensional boundary
layers, is quite reasenable {Author]

AT8-22602 * § Shock-tube studies of atomic silicon emission

i the spectral range 180 to 300 mm. 5 G. Prakash {Stanford

Unwversity, Stanford, Calif.) and C Park {NASA, Ames Research
Center, Entry Technology Branch, Moffett Field, Caiif.) American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 16th, Huntsville, Ala, Jan. 16-18, 1978, Paper 78-234.10)
p. 17 refs Grant No. NsG-2085

Emission spectroscopy of shock-heated atomie silicon was
performed in the spectral range 180 to 300 nm, in an environmant
sinulating the ablatton layer expected around a Jovian entry probe
with a sihica heat shield. From the spectra obtained at temperatures
from 6000 to 10,000 K and electron number densities from 1
quadrillion to 100 quadrillion per cu cm, the Lorentzian line-widths
were determined The results showed that stlicon lines are broadened
sigmificantly by both electrons (Stark broadening) and hydrogen
atoms [Van der Waals broadening}, and the combined line-widths are
much larger than previously assumed, From the data, the Stark and
the Van der Waals line-widths were determined for 34 silicon lines,
Radiative transport through a typical shock layer was computed
using the new linewidth data The computations showed that silicon
emission 1n the hot region is {arge, but it is mostly absorbed in.the
colder region adjacent to the wall {Author)

A78-22606 * # Aurborne infrared interferometric observations
and analysis of stratosphenc trace constituents. L. L Smith and T.'
Hiigeman {Grumman Aerospace Corp., Bethpage, N Y.). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 16th, Huntswille, Alz , Jan 16-18, 1878, Psper 78-252.3 p.
Contract No. NAS2-8664

Infrared nterferometric observations of key trace constituents
of the stratosphere have been obtained. The NASA Lear Awrborne
Observatory with the Grumman airborne interferometer system was
flown in the lower stratosphere at an altitude of 13 7 km to obtain
transrmission spectra in the 2800-6000 per cm region at a resolution
of 2.5 per cm using the moon as a source An atmospheric modeling
program and the AFGL iine parameter atlas are used to identify
H20, CH4, O3 and other trace constituents and to derive strato-
spheric column densities (molecules/sq cm) {Author)
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A78.22608 * # Navier-Stokes calculations for laminar and
turbulent hypersonic flow over indented nosetips J. V. Rakich
(NASA, Ames Research Center, Moffatt Feld, Cahf}), Y ©
Vigneron, and J. C Tannehill {lowa State University of Science and
Technology, Ames, lowa} American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 16th, Huntsville, Ala.,
Jan 16-18, 1978, Paper 78-260. 11 p. 11 refs

A time-accurate frnite-difference Navier-Stokes code has been
used to calculate the wiscous flow over a severely indented blunt
body in a supersonic stream. An algebraic turbulence model 15 used
and the results are compared with experimental data .from wind-
tunnel tests. Qualitatve agreement is obtained for the surface
pressure distribution and flow-field structure, including the separated
bubble in the indented remon However, uncertainties still exist in
the heating calculations, which are atnbuted to the turbulence
model Fer both laminar and turbulent calculations, the flow
exhibits a fundamental unsteady character at a frequency of about
50 kHz, {Author)

A78-23083 * Generation of a paraltel X-ray beam and its use
for testing coflimators. J H Underwood (Aerospace Corp, Los
Angeles, Calif }. Space Science Instrumentation, vol. 3, Nov. 1977, p
259-270. 15 refs Contracts No. NAS2-8684, No F04701-75-C 0076

A technique 15 described, by which a glass strip may be bent to
maich any curve of large radius of curvature, to a high degree of
accuracy, s0 that 1t may be used as a glancing incidence X-ray or
extreme ultraviolet optical element The desired match 13 oblamed
by applying the optimum combination of end couples and by varying
the cross-sectional moment of inertia along the length of the stnip A
particular case, that of a parabola for use as a laboratory X-ray
colltmator, 15 considered in detail., The analysis predicts that a
collimation of one or two arc seconds should be obtainable in
practice, with simple and inexpensive appalatus A prototype
collimator to be wsed for the testing of space payloads using
geometric {McGrath} collimators s described and laboratory results
presented {Author)

AT8-23124 ~ Measuring the velocity of individual atoms mn
real time. C Y. She {Colorado State Unmversity, Fort Collins, Colo ),
K W Billman {NASA, Ames Research Center, Moffett Field, Calif ),
and W M Farbank, Jr. Optics Letters, vol 2, Feb, 1975, p. 30-32 9
refs

It 15 proposed that the thermak velocity of a single atom could
be measured n real time using a laser timne-of-{light velocimeter
{LTV) operaiing on the principle of laser resonance fluorescence.
Theoretical data are presented for severa atomic species that have
resonances within the range of avallable dye laser systems. It is
shown that measurements i the subsonic region are certainly
feastbie The atoms could be either in vacuum or 1n a buffer gas, eq,
at atmosphenic pressure Measurements in the transonic and super-
somc region also appear possible One potential application 15 the
mieasuiement of flow speeds in wind tunnels, perhaps as high as Mach
45, {Author)

AT78-23164 * Analysis of stellar occultation data - Effects of
photon noise and inial conditions. R. G French, J L Elliot, and P.
J Gierasch {Cornell Unwersity, 1thace, N Y.). fearws, vol 33, Jan.
1978, p 186-202. 16 refs Grants No. NGL-33-010-086, No
Ns(3-7126; No. NsG-2174.

An occultation hght curve can be analyzed to provide informa-
tion about a planetary atmosphere Temperature, pressure, and
number density profiles for the atmosphere of Mars are derived from
a series of boundary layer egquations, which invert equal increments
of altitude {as opposed to ttme} in order to predict the noise quality
of the occultation Numerical results are given for a nowsy 1sothermal
light curve, with speciat attention to error analysis D.M.W,
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A78-23450 * Effects of potassium titanate fiber on the wear
of automotive brake himngs M. L Halberstadt, J. A. Mansfield, and
S K Rhee {Bendix Corp, Southfield, Mich } In: Wear of materials -
1977; Proceedings of the international Conference, St Louws, Mo,
April 25-28, 1977. {A78-23426 08-37) New York, Amernican Society
of Mechanical Engingers, 1977, p 560-568. 7 refs Contract No.
NAS2.7768

Asbestos renforcing fiber in an automotive friction material was
replaced by an experimental ingredient having better thermal
stability, and the effects on wear and friction were studied. A
friction matenals test machine (SAE J661a) was used to determine
friction and wear, under constant energy output conditions, as a
function of temperature between 121 and 343 C {250 and 650 F)
When potassium titanate fiber replaced one half of the ashestos ina
standard commercial Hinng, with a 40 percent upward adjustment of
phenolic resin content, wear above 204 C (400 F) was improved by
40% and friction by 30%. Tests on a full-scale inertial dynamorneter
supported the findings of the sample dynamormeter tests It was
demonstrated that the potassium titanate fiber contnbutes directly
to the improvement in wear and friction {Author}

A78.23543 * Thermal structure of the primitive ionasphere
O Astuhara (Tokyo, Unwersity, Tokyo, Japan), M. Shimizu {NASA,
Ames Research Center, Moffett Field, Calif.; Tokyo, University,
Tokyo, Japan), and T. Shimazaki {NASA, Ames Research Center,
Moffett Field, Calif.} Journal of Geophysical Research, vol. B3, Jan
1, 1978, p. 191-124. 16 refs

Exospheric neutral and electron temperatures have been asti-
mated for the primtive upper atmosphere and onosphere with
various oxygen content in the scheme of our previcus model
{Shumizu and Shimazaki, 1976} The exospheric neutral temperature
has been shown to be rather, insensitive to the change of oxygan
content, justifying our previous assumption for the temperature
variation, while the exospheric electron temperature has been found
to be quite sensitive to the compositional change, mainly owing to
the strong dependence of electron density on the oxygen concentra-
ton {Author}

AT8-23576 % Quantum mechanical theory of collisional
jonization in the presence of intense laser radiation. J. C Bellum
{Rochester, University, Rochester, N.Y ) and T F. George. Journal
of Chemical Physics, vol 68, Jan 1, 1978, p 134-144. 64 refs NSF
Grant No. CHE.75-06775-A01; Contracts No. F44620-74-C.0073,
No F48620-78-C 0005, Grant No. NsG-2198

The paper presents a quantum mechanical formalism for treating
lonizing collisions occurring in the presence of an intense laser field
Both the intense laser rvadiation and the nternal electronic con-
tinuum states associated with the emitted electrons are rigorously
taken Into account by combiming discretizatton techriques with
expansions in terms of electronic-field representations for the
quast-molecule-plus-photon  system. The procedure leads to a
coupled-channel description of the heavy-particle dynamics which
involves effective electronic-field potential surfaces and continua. [t
15 suggested that laser-influenced 1oruzing collisions can be studied to
venify the effects of wntense laser radiation on inelastic collisional
processes Calculation procedures for electronic transition dipole
matrix elements between discrete and continuum electronic states
are outlined M.L

AT78-23610 * Lower stratasphere measurements of variation
with latitude of CF2CI2, CFCI3, CCl4, and N20 profiles wn the
northern hemisphere J. F Vedder, B J. Tyson, R B Brewer, E C
Y lnn (NASA, Ames Reszarch Center, Moffett Field, Calif ), and C.
A Boitnott Geophysical Research Letters, vol 5, Jan 1978, p
33.36 15refs

Measurements were made from a U-2 arcraft of profiles of
CF2CI2, CFCI3, CCH4 and N20O in the lower stratosphere m a
meridional survey at a longitude of 159 deg W during the period
October 1 to MNovember 14, 1976. The latitude distributions
obtained show a marked decrease in mixing ratio with increasing



latntude from about 7 deg N in the Intertropical Convergence Zone
to about 79 deg N. The results suggest the wnportance of meridional
transport and mixing v the stratosphere in accounting, at least in
part, for the observed profile vanation with latitude The contami-
nants C2F4CI2, C2F3CI3, CHCCI3 and SF6 were also detected but
their muxing ratios were small and no accurate standards were
prepared for them BJ.

A78-23646 * The rings of Saturn J. B. Pollack {NASA,
Ames Research Center, Moffett Field, Calif) American Scientist,
vol 66, Jan-Feb. 1978, p 30-37. 29 refs.

Consideration 15 given 1o the development of theories con-
cerning the rings of Saturn. Particular attention 1s given to ring
structure, noting its thinness, the separations between rings, and
observed variations in brightness Data gathered via infrared, radio
and radar techniques are described in terms of ring particle
composition and size Hypotheses about ring ortgin and evolutton are
outlined, including the tidal disruption model, calculations of
Saturn's gravitational contraction history, grazing, and meteoroid
bombardment. Prospects for future observations of Satura’s rings are
reviewed, such as the vaniation 1n their radar reflectivity &5 a function
of the tilt of the ning plane S.CS.

AT8-25264 * Microparticle accelerator of unique design J
F. Vedder {NASA, Ames Research Center, Moffett Freld, Calif.)
Review of Scientific Instruments, vol. 49, Jan. 1978, p. 1-7 23 refs
A microparticle accelerator has been devtsed for micrometeoroid
impact and cratering simulation; the device produces high-velocity
(0515 km/sec), micrometer-sized projectiles of any cohesive ma-
terial. In the source, an electrodynamic levitator, single particles are
charged by fon bombardment in hugh vacuum. The vertical accelera-
tor has four drift tubes, each nitially at a high negative voltage After
injection of the projectile, each tube is grounded In turn at a time
determitned by the voltage and charge/mass ratio to Qe four
acceleration stages with a total voltage equivalent to about 17 MV,
BJ.

A78.25295 * Airborne photometric observations between
1.25 and 3 25 microns of late-type stars. H. L, Nordh, $. G. Olofsson
{Stockholms Observatorium, Saltsjobaden, Sweden}, and G. C.
Augeson {MNASA, Ames Research Center, Astrophysics Branch,
Moifett Field, Calif ). Astronomical Journal, vol. 83, Feb 1978, p.
188-193. 30 refs. Swedish Board for Space Activities Grant No.
DR-1148,

The stars Alpha Aur (G5 i + GO L1}, Alpha Boo (K2 flip),
Alpha On (M1-M2 la-Ib), Alpha Sco (M1.5 lab), Mu Gem (M3 1),
and Alpha Her (M5 Ib-1l}) have been observed using interference
filters in five photometric bands between 1.25 and 3 25 mucrons
during seven fhights with NASA's Lear Jet Infrared Observatory, The
filters were desiuned to measure molecular features, primarily from
CN and €O, and continuum fluxes, By calibrating the photometer in
the leboratory against a stabilized blackbody source, relative flux
curves have been derived, The energy distributions and the strength
of molecular features are discussed The most interesting result
chtamed is that the fluxes from Mu Gem and Alpha Her in the filter
centered at 3.25 microns seem to be depressed by at least some
tenths of.a magnitude, Tentatively this depression 1s proposed to be
due to the:wings of the two wibration-rotation bands {about 27
microns} of hot water vapor. Since water vapor is an important
opacity source and Its abundance 15 a sensitive C/O Indicator, the
proposed interpretation makes renewed efforts to detect water bands
in early M stars highly desirable. {Author)

A78-25676 * Saturn’s nhgs Particle composition and size
distribution as constrained by rmicrowave observations. | - Radar
observations. J. N. Cuzzi and J. B. Pollack (NASA, Ames Research
Center, Space Sciences Div, Moffett Field, Cahf). fcarus, vol. 33,
Eeb, 1978, p 233-262 84 refs -

The radar backscattering charactenstics of compositional and
structural models of Saturn’s rings are caleulated and compared with
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observations of the absolute value, wavelength dependence, and
degree of depolarization of the rings’ radar cross section (reflectiv-
ity). The doubling method 1s used to calculate reflectivities for
systems that are many particles thick using optical depths derived
from observations at wvisible wavelengths 1f the rings are many
particles thick, irregular centimeter- to meter-sized particles com-
posed primartly of water ice attain sufficiently high albedos and
scattering efficiencies to.explain-the-radar observations. In that case,
the wavelength independence of radar reflectivity implies the
existence of a broad paruicle size distnbution; a narrower size
distribution is also a possibility Particles of primarily silicate
composition are ruled out by the radar observations. Purely metalhic
particies may not be ruled out on the basis of existing radar
observations A monolayer of very large ice ‘particles’ that exhibit
multiple internal scattering may not yet be ruled out. {Author}

A78-26079 * Dynamic MHD modeling of the solar wind
disturbances during the August 1972 events. M Dryer, Z. K. Smith
{NOAA, Space Enwircnment Laboratory, Boulder, Colo), R. §
Stainolfson {Alabama, Unwersity, Humtswille, Ala}), E. J. Smith
{Califormia Institute of Technology, Jet Propulsion Laboratory,
Pasadena, Calif.], J. H. Wolfe, J. D. Mihalov [NASA, Ames Research
Center, Moffett Field, Cahf), P. Rosenau (New York University,
New York, N.Y), and C. Candelana Journal of Geophysical
Research, vol, 83, Feb 1, 1978, p. 532.540 26 refs. Grant No.
AF-AFOSR-76-2881

A time-dependent one-dimensional MHD theoretical model is
tested by using plasma and magnetic field observations of Pioneer 9
and Proneer 10 during the August 1972 events on the sun and 1n the
interplanetary medium These spacecraft were nearly aligned along a
common heliocentric radius during these events, considered now to
be the most spectacular and best<locumented events during solar
cycle 20 The observations of Pioneer 9 at 078 AU were used as
input for the theoretical model. The plasma and magnetic freld
forcing functions were supenimposed upon a preexisting ambient
solar wing at this inner boundary, and the response was ssmulated as
far as 8 AU. The simulated output at 2.2 AU is compared directly
with the Pioneer 10 observatrons at 2.2 AU Qualitative companison
is good, although several limitations of the one-dimensional theory
are notad, [Author)

A78-26080 * The interplznetary modulation and transport
of Jovian electrons T F Conlon [Chicago, Umversity, Chicago, I}
Journal of Geophysical Research, vol 83, Feb. 1, 1978, p 541-652,
29 refs Contract No NAS2-6551, Grant No. NGL-14-001-006.
Based on simultaneous measurements by Pioneer 11 of the 3-6
MeV Jovian electron flux, interplanetary magnetic field magnitude,
and solar wind speed, the interplanetary transport of energetic
particles is studied. It 15 found that corotating interaction regions
{CiR’s) greatly inhubit electron transport across the average field
direction. Cross-field transport is also influenced by the degree of
compression of the solar wand since CIR"s are areas of compressed
solar wind plasma. The propagation of Jowian electrons is studied by
a model that includes the effects of CIR's The model tests whether
or not the three-dimensional convection-diffusion theory adequately
describes the cross-field transport of electrons. The model is also
valid for Jowian electron observations from earth-orbiting sateflites.
The model may be further applied 10 1 AU from the sun where it is
found that the cross-field diffusion of electrons explains why Jovian
electrons are detected at the earth even during periods when the
interplanetary rnagnetic freld does not connect the earth directly to
Jupiter. S5.C.S

AT78-26081 > Energetic protons associated with  inter-
planetary active regions 1-5 AU from the sun. M. E. Pesses, J. A Van
Allen, and C K. Goertz {lowa, University, lowa City, lowa). Journal
of Geophysical KBesearch, vol, 83, Feb, 1, 1978, p. B53-662, 36 refs.
Contract No. NAS2-6653.

Pioneer 11 has yielded data on approximately 100 energetis
proton events at heliocentric distances between 1 and 2 AU.
Measurements of absolute intensities, anisotroptes, and crude energy



spectra are studied in connecticn with interplanetary active regions
{IAR's}), 1t is found that in clese vicimity to 1AR’s, the number of
events observed per unit time interval is 10 times greater than tn
other areas of mnterplanetary space, and that the frequency of events
has a maximum at plus or minus 5 hours of the time 1AR edges are
crossed. It 15 also noted that events 1in [AR vicinity have greater
particle densities, softer energy spectra, and smaller time wedths than
other events. For many evenis associated with [AR’s, particle
anisotropies correspond to the net flow of particles along the
interplanetary magnetic field toward the sun This suggests that a
mechanism in MHD shocks 1s responsible for local acceleration 1n the
interplanetary medwm. 5CS

A78-26350 * An integral solution to a nonlinear diffusion
problem M. Y, Hussaim [NASA, Ames Research Center, Moffett
Field, Calif.) and K. J Devasia (NASA, Ames Research Center,
Moffett Field, Calif.; Indian Space Research Organization, Ahmed-
abad, India} Computer Method's in Applied Mechanics and Engineer-
ing, vol, 13, Jan, 1978, p. 119-123.

The generalized Galerkin method (or the method of integral
relations} is applied to the type of problem descnibed by quasilinear
parabolic equations As an example the problem of nonlinear
transient slab diffusion with a general reservorr boundary condition is
worked out. The integral relattons are given for an arbitrary number
of strips, and solutions using up to seven strips have been obtained n
order to Investigate the convergence of the method {Author)

A78-27743 * A new concept in laser-assisted chemistry

The electronic-field representation. T F. George, | H Zimmerman,
J-M Yuan, J R. Laing, and P. L. DeVrees [Rochester, University,
Rochester, N.Y.). Accounts of Chemical Research, vol 10, 1977, p

449.455 22 refs. NSF Grant No CHE-75-06775-A01; Grant No .

NsG-2198; Contract No. F44620-74-C-0073.

Electronic-field representation 1s proposed as a technigue for
laser-assisted chemistry. Specifically, 1t 15 shown that several field-
asststed chemical processes can be described in terms of mixed
matter-fleld gquantum states and thewr associated energies. The
technique may be used to analyze the effects exerted by an intense
laser on both bound and unbound molecular systems, and to
investigate other field-induced effects including multiphoton pro-
cesses, emission, and photodissociation. S.CS

A78B-27744 * Semiclassical approach to  collision-induced
emission 1n the presence of intense laser radiation - An aspect in the
study of cooperative chemical and optical pumping K-S Lam, 1 H.
Zimmerman, J-M. Yuan, J R Laing (Rochester, University,
Rochester, N Y.}, and T F. George Chemical Physics, vol. 26, Dec
15, 1977, p. 455-486 54 refs. NSF Grant No CHE-75 06775-AM1,
Grant No. NsG-2198, Contract No F44620-74-C 0073

A78-28926 * Characteristics of integrated MOM junctions at
dc and at optical frequencies. M Hewblum, S Wang, J R. Whinnery,
and T. K. Gustafson {Californta, Unwersity, Berkeley, Calif.}. JEEE
Journal of Quantum Electronics, vol QE-14, Mar 1978, p. 159-169
38 refs NSF Grant No ENG-72-03950-A01, Contract No
F44620-76-C-0100, Grant No. NsG-2151

A new metal-oxide-metal device {(Ni-N1Q-Ni, Edge MOM) which
is stable, reproducibly fabricated, and with a 10 to the -10th sq cm
tunneling area is presented. Performing detection expenments, the
device's nonlinear |-V characteristic is shiown to be invanant at audio
frequencies, 106, 3 39, and 0.6328 microns. Similar devices with 10
to the -8th sq cm tunneling areas perform as well as the Edge MOM's
n the wsible and the nearinfrared range, but deteriorate in
performance at the 10-micron range A dominant competing effect 1s
a thermal-induced signal, which iIncreases with frequency and
temperature. Coupling mechanisms at the varlous regimes are
investigated. The device can serve. as a broad-band detector and
mixer, and might in the future be a basic element of broad-band
amplifiers and oscillators {Author)
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A78-29472 * On the apparent source depth of planetary
magnetic fields. R. C. Elphic and €. T. Russell {California,
Unwerssty, Los Angeles, Cahf ). Geaphysical Research Letters, vol 5,

" Mar 1978, p. 211-214 14 refs Conwact No, NAS2-8808; Grant No.

NGR-05-007-004.

Two simple assumptions regarding the ratios of the strengths of
the field contributions of the multipole moments of the terrestrial
magnetic field at its effective source depth are used to examine the
consistency between the apparent source depths for the magnetic
fields of Mercury and Jupiter and the present understanding of their
interior structure. Both fields are consistent with the present
understanding However, the compatison would be facilitated by
further measurements of the magnetic fields at both planets,
especially at Mercury. {Author)

A78-29489 * The co-adsorption of copper and oxXygen ona
tungsten 100 plane-type surface. E. Bauer {Clausthal, Technische
Universitat, Clausthal-Zellerfeld, West Germany}, H. Poppa (NASA,
Ames Research Center, Moffett Field, Calif.}, P. R Davis (NASA,
Ames Research Center, Moffett Field; Stanford Unwersity, Stanford,
Calif ), and ¥. Viswanath (NASA, Ames Research Center, Moffett
Field, Calif.; Amoco Research Center, Naperville, Il ). Surface
Science, vol. 71, no 3, Feb 1978, p. 503-518 5 refs Grants:No.
Ns3-2071; No NCAZ2-0R450-602, NASA Order R-05-030-001.

The coadsorption of Cuon 02 and a W 100 plane-type surface is
studied by Auger electron spectroscopy, thermal desorption, low
energy electron diffraction and by work function change measure-
ments. It is shown that the presence of Cu on the surface mitally
decreases the sticking coefficient of 02 For longer oxygen exposures
and for higher adsorption temperatures, the coverage of preadsorbed
oxygen reaches values [arger than those on the clean surface for the
same 02 exposure Except at the highest values and temperatures of
the coverage of preadsorbed oxygen, the sticking coefficient for
copper 15 unity and 15 independent of the oxygen coverage in the
range studied. Coadsorption at reom temperatures does not produce
any long range order while toadsorption at elevated temperature
leads to ordered structures. The saturation coverage of the two
dimensional coadsorbate at 800 K s given by a relation. The work
function 15 a complicated function of the coverage of preadsorbed
oxygen and the coverage of preadsorbed Cu and is determined
predominantly by the temperature at which oxygen 1s adsorbred. At
high temperatures the sequence of adsorption has no influence, In
contrast to the room temperature behaviar., {Author})

AT8-20532 % An analytic study of impact ejecta trajectories
i the atmospheres of Venus, Mars, and earth M E. Tauber, D. B.
Kirk, and D E. Gault (NASA, Ames Research Center, Moffett Field,
Calif } /fcarus, vol 33, Mar 1978, p 529-536. 10 refs
Calculations have been made to determine the effects of
atrmospheric drag and gravity on impact ejecta trajectories on Venus,
Mars, and earth The equations of motion were numerically
integrated for a broad range of hody sizes, initial velocities, and
inttial elevation angles. A dimensionless parameter was found from
approximate analytic solutions which correlated the ejecta range,
final impact angle, and final impact velocity for all three planets
{Author}

AT78-29584 * Acceleration of nucleons in the interplanetary
space and the modulation of Jupiter electrons in the interval from 1
to 10 AU, by corotating regions of solar origin. C W Barnes, D. L.
Chenette, T. F. Conlon, K R, Pyle, and J. A, Simpsen {Chicago,
University, Chicago, 10} fAkademira Nauk SSSR, Izvestria, Serna
Fizicheskara, vol 41, Feb 1977, p. 303-321 ) Academy of Sciences,
USSR, Bulletin, Physical Sertes, vol 41, no 2, 1977, p BB-71 46
refs Contract No. NAS2-6551; Grant No NGL-14-001-006.

(For abstract see 1ssue 14, p 2453, Accesston no. A77-32859)



A78-30071 * A comprehensive model of the Venus iono-
sphere. R. H Chen and A. F Nagy {NOAA, Space Physics Research
Laboratory, Ann Arbor, Mich ). Journal of Geophysical Research,
vol 83, Mar. 1, 1978, p. 1133-1140 B3 refs NSF Grant No.
ATM-75-21049; Grant No. NGR-23-005-015; Contract No. NAS2-
9130

Coupled time-dependent continuity-momentum and energy
balance equations for the Venus ionosphere were simultaneously
solved for CO2{+), O2{+), O{+), He{+}, and H{+) densities and
electron and fon temperatures for an altitude range of 120-500 km.
Values of the solar zenith angle vanied from 0 deg {subsolar point) to
90 deg (terminator). The calculations include the horizontal bulk
transport of ions by neutral winds but not the harizontal diffusion.
The two-stream photoelectron transport method was used 1o find the
heating rates for the ambient electrons. Different boundary con-
ditiens were considered, and a mghtside ionosphere was calculated.
The results of these mode! calculations are in good agreement with
measurements 10 the region of maximum electron density. Charac-
teristics of topside and nightside densities and temperatures are
discussed. M.L

A7B-30078 * On the observation of a flare-generated shock
wave at 9.7 AU by Pioneer 10. M. Dryer {NOAA, Space Environment
Laboratory, Boulder, Colo), M. A Shea, D F. Smart [USAF,
Geophysics Laboratory, Bedford, Mass.), H R. Collard, J D.
Mihalov, J H Wolfe (NASA, Ames Research Center, Moffett Field,
Calif.), and J W. Warwick {Colorado, University, Boulder, Colo.)
Journal of Geophysical Research, vol. 83, Mar. 1, 1978, p.
1165-1168 23 refs

An apparent solar-flare-generated shock wave detected by
Pioneer-10 at 9 7 AU on Aprit 9, 1976 15 discussed The shack wave
may be correlated with a radio emission burst from Jupiter not
associated with lo (March 30). The fact that solar flares observed on
March 20 were at the central meridian with respect to Jupiter and
Pioneer-10 and the fact that solar activity was very low before March
20 contrbute te the argument that a shock wave had propagated to
the region of the spacecraft J.M.B.

A78-30647 * Stimulated emission of surface plasmons by
electron tunneling in metal-barrier-metal sttuctures. D. P Sjeand T,
K Gustafson [Cahfornia, University, Berkeley, Calif) Apphed
Physics Letters, vol. 32, Apr. 15, 1978, p. 600-502. 14 refs. NSF
Grant No ENG-76-84532, Grant No NsG-2151.

It is shown that correlation currents arising from the super-
posttion of pairs of states on distinet sides of a potentizl barner n
metal-barrer-metal  structures can result n inelastic twnneling
through the emission of surface plasmons MNet gain of an externally
excited plasmon field is possible {Author)

A78-30690 * # Influence of spin rate on side force of an
axisymmetric body R. L Kruse (NASA, Ames Research Center,
Moffett Field, Calif ) A/AA Journal vol 16, Apr 1978, p 415,
416.

Results are presented for an experimental study in which a
10-deg half-angle pointed cone model 57.9 cm long and made of
magnestum {for lightness and minimization of inertial effects) 1s spun
-at several rates about 11s axis of symmetry The model 1s spun in both
directions, but most of the data presented are for the counter-
clockwise rotation The resulting sede force 1s recorded on an
oscillograph. It 15 shown that the side force observed occurs under
conditions of spin about the longitudingl axis, and that the general
shape of the side-force curve with roll position does not depend
strongly on spin rate However, the peak-to-peak value of side force
decreases substantially with spin rate, suggesting that the vortices
producing the side force require a sigmificant amount of time to
change position and/or strength SD.

A78-30891 * Radiometer system to map the cosmic back-
ground radiation M V. Gorenstein, R. A Muller, G F Smoot
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. A78-31108 *

(California, Unswversity, Berkeley, Cahf ), and J. A Tyson Rewiew of
Scientific Instruments, vol 49, Ape. 1978, p. 440-448, 15 refs Grant
No. NsG-2126, Contract No, W-7405-eng-48.

A 33-GHz arrborne radiometer system has been developed to
map large angular scale variations in the temperature of the 3 K
cosmic background radiation A ferrite circulator switches a room-
temperature muxer between two antennas pointing 60 deg apart »n
the sky. In 40 mun of observing, the-radiometer can-measure the
anisotropy of the microwave background with an accuracy of plus or
minus 1 mK rms, or about 1 part in 3000 of 3 K. The apparatus s
flown in a2 U2 jet to 20 km altijude where 33-GHz thermal
microwave emisston fromi the atmosphere 15 at a low level. A second
radiometer, tuned to B4 GHz near oxygen emussion lines, monitors
spurious signals from residual astmospheric radation The antennas,
which have an exiremely low sidedobe respense of less then -85 dB
past 60 deg. reject anisotropic radiation from, the earth’s surface
Periodic mterchange of the antenna positions and reversal of the
arcraft’s flight direction cancel eguipment-based imbalances The
system has been operated successfully in U-2 aircraft flown from
NASA-Amaes at Moffett Field, Calf {Author)

AT78-30893 * Coefficient matrices for implicit finite dif-
ference solution of the inviscid fluid conservation law equations. J.
L Steger (MASA, Ames Research Center, Moffett Field, Calif ).
Computer Methods in Applied Mecharics and Engrneering, vol 13,
Feb. 1978, p 175-188 22 refs.

Although the WNavier-Stokes equations describe most flows of
interest i aerodynamics, the inviscid conservation law equations
may be used for small regions with viscous forces. Thus, Euler
equations and several time-accurate finite difference procedures,
explicit and implicat, are chscussed Although implcit techmiques
require more computational work, they permit larger time steps to
hre taken without instability. It 15 noted that the Jacobian matrices
for Euler equations in conservation-law form have certain eigenvalue-
eigenvector properties which may be used to construct conservative-
form coefficient matrices This reduces the computation time of
several implicit and semiimplicit schemes Extenstons of the basic
approach to other areas are suggested S.C.S

The quiet coronal X-ray spectrum of highly
ionized oxygen and nitrogen. D L. McKenzie, H R Rugge, J. H.
Underwood. and R M Young {Aerospace Corp, Space Sciences
Laboratory, Los Angeles, Cahi.) Astrophysical Journal, Part 1, vol
221, Apr 1, 1978, p 342-349. 27 refs Research supported by the
Aerospace Corp , Contract No NAS2-8684

A7831921 * # Earth reancounter probabihities for aborted
space disposal of hazardous nuclear waste, A L Friedlander and H
Feingold {Science Applications, Inc, Schaumburg, L), American
Astronautical Society and American Insttute of Aeronautics and
Astronautics, Astrodynamics Specialist Conference, Jackson Hole,
Wye, Sept. 789, 1977, Paper. 51 p 14 refs Contract No.
NAS2-9272.

A quantitative assessment 15 made of the long-term risk of earth
reencounter and reentry associated with aborted disposal of haz-
ardous matertal n the space environment. Numetical results are
presented for 10 candudate disposal options covering a broad
spectrum of disposal destinations and deployment propulsion sys-
tems Based on representative models of system failure, the prob-
ability that a single payload will return and collide with earth within
a period of 250,000 years ts found to he in the range 0002- Q08.
Proportionately smaller risk attaches to shorter ume intervals
Risk-critical factors related to trajectory geometry and system
rehiabulity are identified as possible mechanisms of hazard reduction,

{Author)

AT78-32467 * Bar-driven spiral waves in disk galaxies J M,
Huntley (MASA, Ames Research Center, Moffett Field, Calif;
Virguua, Universsty, Charlottasvile, Va.), R H Sanders {Pittsburgh,
University, Pittsburgh, Pa.), and W. W. Roberts, Jr. {Virginia,



University, Charlottesville, Va.). Astrophysical Journal, Part 1, vol.
221, Apr. 15, 1978, p. 521-525, 527, 529 (7 ff.). NSF Grant No.
AST-72-05124A04, .

The response of rotating disks of gas to barlike perturbations in
galactic gravitational fields is investigated. In particular, twos
dimensional time-dependent numerical hydradynamical calculations
have been performed in order to determine the steady-state response
of disks of gas to rotating barlike perturbations. Two types of barlike
perturbations are considered oval distortions in the axisymmetne
gravitational field of the disk, and heterogeneous prolate spheroids.
The caleulations reveal that in the absence of gasepus self-gravity, a
viscous differentially rotating disk of gas responds to a rotating
barlike perturbation by forming a central gas bar with two trating
spiral waves. The local phase of the gas response is primarily a
function of the number and spacing of the principal resonances in
-the disk. This result may be understood 1n terms of particle orbit
theory. The gas response to baritke perturbations also depends on the
relative strength and the effective axial ratio of the bar. In these
calculations strong narrow bars produce offset shocks in the central
Biee cosincloges (e well a5 for ‘taeddight’ cosmologqies) are
ot ous. The Planckian {or neer-Planckian} spectral form for me
mGroveve madistion provices a erucial test, faded by such cos-
rolog.es, {Autho )

A78-34137 * Low energy ionizing collisions between N2
and CO beam molecules and CO, N2, NO, CH4, and CO2 target
molecules N G, Utterback (TRW, Inc., Redonda Beach, Calif.}-and
B. Van Zyl {Denver, University, Denver, Colo,). Journal of Chemical
Physics, vol, 68, Mar, 15, 1978, p 2742-2752, 18 refs Contracts No.
NAS2-4924; No. DA-01-021-AMC-1 13592,

Absolute total negative charge production cross sections for N2
+ €O, CO + N2, CO + CO, N2 + NO, N2 + CH4, and N2 + CO2
collisions are reported, and a simple model of colhsions is discussed.,
The cross sections were measured to within about 1 eV of their
thresholds. Specific reaction channels were investigated by referning
to mass spactrometric identification of the product ions scattered in
the forward direction, and these product 1on identifications were

used to explain charecteristic structures in the total charge produc-

tion cross sections in the near-threshold regions The extent of the
importance of dissociative ionization and ‘simple’ ionization in the
stuched colhisions at low eneray is considered, and charge transfer
crass sections for {(COJ+ + CO, CO{+} + CH4, and N2(+} + CH4 are
presented. M.L.

AT8-34352 * A note on the diumal averaging of aero-
nomical models. R. P. Turco (R & D Associates, Marina del Rey,
Calif.) and R. C. Whitten {NASA, Ames Research Center, Moffett
Field, Calif.). Journal of Atmospheric. and Terrestrial Physics, vol.
40, Jan, 1978, p. 13-20. 5 refs,

An approximate technigue for diurnally time-averaging atmo-
sphenic photochemical-dynamical models which eliminates the need
for a detailed numerical resolution of sunnse and sunset transitions is
developed. The scheme s equivalent to scaling certain chemical rate
constants and photodissociation coefficients by appropriate aero-
nomical factors. To celeulate the scaling factors, diurnal variations
are parameterized with a step-function behavior, assuming that each
species has a constant day-time and night-time concentration whose
ratio can be determined by analyzing the chemical interactions
occurring after sunset. The solution accounts for the effects of
night-time reactions on the 24 h average values of species
gbundances, and on the average daily rates of the catalytic processes
consuming ozone in the stratosphere. The accuracy of the techmigue
is demonstrated by comparing s predictions to those of a full
diurnal simulation; typically, the precision i1s better than 10% By
contrast, 1t is shown that the use of some other well-known
computational schemes can result in significantly larger predictive
errors, {Authar)

A78-34506 * Analysis of ablation debris from natural and
artificial iron meteorites. M. B, Blanchard (NASA, Ames Research
Center, Moffett Field, Cabf.) and A, §. Davis (San Jose State
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Unwversity, San Jose, Calif.}. Journal of Geophysical Research, vol
83, Apr. 10, 1978, p 1793-1808. 24 refs Contracts No. NAS2-6008;
No, NCAR-675-414.

lron and nickeliron samples subjected to treatment by an
arc-heated plasma of 1onized aw were used to model mateor ablation
The artificial ablation debris and fusion crusts were comipared to the
fusion crusts of three natural iron meteorites and to magnetic
spherules from deep-sea manganese nodules Anouter discontinuous
crust of magnetite and wustite, followed by an unoxidized metallic
zone, was observed in the artifcially produced samples. Fractiona-
tion of less volatile elements was also noted. JMB.

AT8-34567 * Quiet time interplanetary cosmic ray anisot-
ropies observed from Pioneer 10 and 11 W.-H. ip, W. Fillius, A.
Mogro-Campero (California, Unwversity, La Jolla, Calif), L J.
Gleason {Momnash University, Clayton, Victaria, Australia), and W .
Axford [Max-Planck-Institut fur Aeronomie, Katlenburg, West Ger-

many). Journal of Geophysical Research, vol 83, Apr. 1, 1978, p,

1633-1640. 21
NG R-05-009-081.
Cerenkov counters on the Pioneer 10 and 11 spacecraft, capable
of detecting alpha particles and protens with energies up to 480
MeV, and nucleons and electrons with energies up to 6 MeV, have
vielded data on cosmic ray anisotropies during periods of low solar
activity. Observations from Pioneer 11 place east-west anisotropy at
0.41 plus or mnws 0 11%, and the north-south anisotropy at near
zero; Ploneer 10 resules show east-west anisotropy to be ap-
proximately 0.59 plus or minus 0.18%, and the north-south
component at 0.25 plus or minus 0 08%. It is noted that the Pioneer
10 observations were obtained at the 6 AU range, while those from
Pioneer 11 oniginated closer to the sun (1.1 to 2.7 AU). Attention is
given to the ratio of the perpendicular to paraliel components of the
diffusion coefficient, and to the large north-south anisotropy
reported by Proneer 10, an effect due possibly to gradient drift, and
to an additional streaming independent of the magnetic field
polarity. D.MW.

refs. Contract No. NASZ-6552, Grant No.

A78-34682 * Semiclassical theory of unimolecular dissocia-
tion induced by a laser field. J-M Yuan {Rochester, University,
Rochester, N.Y.} and T F. George. Journal of Chemical Physics, vol,
68, Apr. 1, 1978, p 3040-3052. 72 refs. NSF Grant No CHE-75-
06775-A01; Contracts No. F44620-74-C-0073; No.
F49620-78-C-0005, Grant No. NsG-2198,

A semiclassical nonperturbative theory of direct photodissocia-
tion in a laser field is developed in which photon absorption and
dissociation are treated in a umified fashion. This is achleved by
visuallzing nuclear dynamics as a representative particle moving on
clectronic-field surfaces, Metheds are described for calculating
dissociation rates and probabilities by Mente Carlo selection of initial
conditions and integration of classical trajectories on these surfaces.
This unsfied theory reduces to the golden rule expression in the
weak-field and short-bme litits, and predicts nonlinear hehavior, i.e.,
breakdown of the gelden rule expression in intense flelds. Field
strengths above which lowest-order perturbation theory fails to work
have been estimated for some systems Useful physical msights
provided by the electromic-field representation have been illustrated.
Intense field effects are discussed which are amenable to experi-
mental observation. The semiclassical methods used here are also
applicable to multiple-surface dynamacs in field free unimolecular and
bimolecular reactions {Author)

A78-35403 * Geographical variations of NO and O3 in the
lower stratosphere. M. Loewenstein, W. J Borucki, H. F. Savage, J.
G. Borucki, and R. C. Whitten {NASA, Ames Research Center,
Moffett Field, Cahf ). Journal of Geophysical Research, vol. 83, Apr
20, 1978, p. 1875-1882. 14 refs.

Nitric oxide and ozone concentrations in the lower stratosphere
have been measured from a high-alutude research aweraft using in
sty measuring techmiques Results of several geographical surveys are
presented along with predictions of two two-dimensional strato-
spheric models. Meridional and zonal data were obtained in June
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1974 and in June, July, and August 1975. At longitades 122-158 deg
W the meridional data taken between 5 and 80 deg M latitude show
an tncreasing NO concentration with latitude, by a factor of 4 at
21-km altitude and a less marked increase at 18 km. The mimimum
NO concentratron at 21 km s observed at 5 deg N latitude and 1s
about 6 x 10 1o the 8th powerfeu cm. Zonal data at latiudes 22-38
deg N taken from 55 to 176 deg N longitude show little variation of
the NO and O3 concentrations with longitude. {Author)

A78-35601 * ¥ Investigation of a cryogenic thermal diode. R.
J. Williams {NASA, Ames Research Center, Moffett Field, Calif }. in
International Heat Pipe Conference, 3rd, Palo Alto, Calhf., May
22-24, 1978, Technical Papers (A78-35576 14-34) iNew York,
American Institute of Aeronautics and Astronautics, [nc, 1978, p.
177-183. 7 refs (AIAA 78-417)

This paper describes a series of parametric investigations to
determine the effect of various fluid charges on the performance of a
0.635-cm-diameter spiral-artery, hguid-trap diode i both the
+forward and reverse modes. Specific parameters such as forward- and
reverse-mode conductances, shutdown times and energies, and
recovery to forward-mode operation, are evaluated for ethane as a
working fluid in the temperature range 170 K to 220 K. Results
indicate that the heat pipe will not relizbly start up in the forward
mode, However, startup can be mittated when preceded by a dicde
reversal. Also concluded are data which show the susceptibility of
the diode to fluid charge and tit. The optimum fluid charge was
found to be 2.67 g, and transport capability at this charge was in
excess of 1200 W-crn at 200 K. The diode in the reverse mode
exhibited a rapid shutdown {within 9 min} with a shutdown energy
of 11560 J {0.32 Wh {Author}

AT7S8-35603 * # A reentrant groove hydrogen heat pipe. J.
Alario, R. Kosson {Gruriman Aerospace Corp., Bethpage, N Y.}, and
C McCreight (NASA, Ames Research Center, Moffett Field, Calif.).
In. International Heat Pipe Conference, 3rd, Palo Alto, Calif., May
22-24, 1978, Techmcal Papers. (A78-35576 14-34) Mew York,
American Instutute of Aeronautics and Astronautics, Inc, 1978, p
184-202. 7 refs. (AlAA 78-420)

This paper extends the development of reentrant groove
technology to hydrogen heat pipes. Parametric analyses are presented
which optimize the theoretical design while considering the himita-
tions of stateof-the-art extrusion technology. Acceptable
production-type runs of extruded lengths {over 300 m} could only be
achieved at the expense of a wider nominal groove opening than
specified {0.33 mm vs. 0.20 mm}. However, dimensional variations of
other critical dimensions were within 0.05 mm, which exceeded
expectations. The 6063-T6 aluminum extrusion is 14.6 mm 0D with
a wall thickness of 1.66 mm and contains 20 axial grooves which
surround a central 9.3-mm-diam vepor core. Each axial groove is
0.775-mm-tham with a 0 33 mm opening An ex¢ess vapor reservoir
15 provided at the evaporator to minimize the pressure contarment
hazard during ambient storage Details of the instrumentation and
helium-cooled test installation are also presented. [Authort

A78-35B622 * # Jet pump assisted arterial heat pipe. W. B.
Bienert, A § Ducao, and D § Trimmer (Dynatherm Corp,
Cockeysville, Md ) In International Heat Pipe Conference, 3rd, Palo
Alto, Calif , May 22-24, 1978, Technical Papers. (A78-35576 14-34})
New York, Amertcan Institute of Aeronautics and Astronautics, Inc ,
1978, p. 335-345, 12 refs. Contract No. NAS2-9233. (AlAA 78-443)

This paper discusses the concept of an arterial heat pipe with a
capiifary driven jet pump, The jet pump generates a suction which
pumps vapor and noncondensible gas from the artery. The suction
also forces liquid into the artery and maintans it 1n a primed
condition. A theoretical model was developed which predicts the
existence of two siable ranges Up to a certain tli the artery will
prime by itself once a heat load 15 applied to the heat pipe At higher
tilts, the jet pump can maintain the artery in a primed condition but
self-priming 1s not possible. A prototype heat pipe was tested which
self-prmed up to a tilt of 1.9 cm, with a heat load of 500 watts The
heat pipe continued to prime reliably when operated as a VCHP, 1 e,,
after a large amount of noncondensible gas was introduced {Author)
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A78-35997 * ff A method for determiming structural proper-
ties of RCC thermal protection material. R M Wakefield and K. R
Fowler (NASA, Ames Research Center, Moffett Fild, Calif)
American Institute of Aeronautics and Astronautics and, American
Society of Mechanical Engineers, Thermophysics and Heat Transfer
Conference, 2nd, Palo Alte, Calif., May 24-26, 1978, AIAA Paper’
78-869 12p

A method was developed for evaluation and prediction of
effects of oxidation of the graphitic substrate on structural proper-
ues of Reinforced Carbon-Carbon (RCC) thermal protection ma-
terial. Test specimens of RCC material were exposed to successive
pertods of convective heating in a plasma-jet facility to simulate the
chemical reactions of Shuttle atmospheric entry After each period
of testing, the test specimen mass loss and performance 1n a
nondestructive flexure test were determined. A computational model
of the RCC specimen was developed for the NASA Structural
Analysis (NASTRAN]} program and validated by companson of
calculated and experimental results of flexure tests. The elastic
moduly and uliimate loads Tn tension and compression were then
computed for vanious levels of substrate oxidation, {Author)

A78-36040 * Chemisorption of CO on Pd particles sup-
ported on mica M Thomas, H Poppa [NASA, Ames Research
Center, Moffett Field, Calf), J T. Dickinson {(NASA, Ames
Research Center, Moffett Field, Calif ; Washington State University,
Pullman, Wash.), and G. M Pound (NASA, Ames Research Center,
Moffett Field; Stanford University, Stanford, Calif). {American
Vacuum Society, Natfonal Symposium, 24th, and Conference on
Microbalance Technigues, 15th, Boston, Mass, Nov. 8-11, 1927}
Journal of Vacuum Science and Technology, vol 15, Mar.-Apr.
1978, p. 568571. 8 refs. Contracts Mo, NCS82-0R840-701; No.
NCA2-0OR745-711.

A UHV techmique is presented for evaluating the adsorption-
dasorption properties of UHV' vapor-deposited metal particles
supported on insulating substrates. Desorption studies of CO from
particulate and continuous Pd films supported on mica were
performed. The desorption results indicate that: the CO desorption
energies from the deposited metals are much lower than those from
bulk single crystals, two desorption states exist for the
vapor-deposited films; and the lower energy desorption peak of the
vapor-deposited films is coverage dependent, Possible reasons for the
difference between previously reported CO desorption studies on
bulk substrates and the present results are discussed, {Author)

A78-36596 * ALC/50/ values for some polymeric materials,
C ! Hidado, H J Cumming, J. E. Schneider {San Francisco,
University, San Francisco, Calif.}, D. A. Kourtides, and J. A. Parker
(NASA, Ames Research Center, Moffett Field, Calif ). Journal of
Combustion Toxicology, vol 5, Feb. 1978, p. 5-10 & refs. Grant No,
NsG-2039.

Apparent lethal concentrations for 60 per cent of the test
animals within a 30-min exposure period (ALC/50/) were determined
for seventeen samples of polymeric materials, using the screening test
method. The materrals evaluated included resin-glass composites, fitm
composites, and miscellaneous resins. ALC(50) values, based on
weight of onginal sample charged, ranged from 24 to 110 mg/l.
Modified phenolic restns seemed to exhibit less toxicity than the
baseline epoxy restns Among the film composites evaluated, only
flame modified polyvinyl fluonde appeared to exhibit less toxicity
than the basehine polyvinyl fluoride film. {Author)

AT8-36717 * Satellite mirror systems for providing terres-
trial power - System concept K. W Billman, W. P Gilbreath {NASA,
Ames Research Center, Moffett Field, Calf.}, and § W. Bowen. In:
The industrialization of space; Proceedings of the Twenty-third
Annugl Meeting, San Francisco, Calif., Qctober 18-20, 1977, Part 1
{A78-36701 15-12} San Diego, Calif, American Astronautical
Society, Unwelt, Inc., 1978, p. 391-414. 11 refs. (AAS77-240)

A system of orbiting reflectors, SOLARES, has been studied as a
possible means of providing terrestrial power with a space system of
mimimum mass-and complexity The key impact that such a system,



providing continucus and shghtly ¢oncentrated insolation, makes on
the economic viabibty of solar farming 15 demonstrated New
developments tn solar salking are incorporated to reduce mirror mass
and transpertation ¢cost The system is compatible with incremental
implementation and continual expansion to produce the world's
power needs Key technology, environmental, and economic issues
and payoffs are identified SOLARES appears 10 be economically
superior 1o other advanced, and even conventional, energy systems
and could be scaled to completely abate our fossil fuel usage for
power generation. {Author)

AT8-36776 * A theoretical study of the electronic transition
moment for the C2 Swan band system. J. Q. Arnold and 5. R,
Langhoff [NASA, Ames Research Center, Computational Chemistry
Group, Moffett Field, Calif.). Journal of Quantitative Spectroscopy
and Radiative Transfer, vol 19, May 1978, p. 461-466 26 refs
Large-scale self-consistent-field plus configuration-interaction
caleulations have been performed for the a 3Pi u and d 3Pi g states of
€2 The theoretical potential curves are in good agreement with
those found by a Klein-Dunham analysis of measured molecular
constants in terms of shape and excitation energy. The sum of the
squares of the theoretical transition moments between the states at
244 bobr is 4.12 a.r which agrees with the results of shock tube
measurements The variation n the sum of the squares of the
theoretical moments with internuclear separation agrees with the
values of Danylewych and Nicholls {1974). Based on the data for C2
and mother molecules, it 1s suggested that Cl calculations using near
Hartree-Fock quality Slater basis sets produce highly reliable
transition moments. - SCsS.

AT8-36309 * Synthesis of N-substituted bisitaconimide
monomers for use as thermaosetting polyimide resins. S. L. Hartford,
S Subramanian, and J A Parker [NASA, Ames Research Center,
Moffett Field, Calf.) Journal of Polymer Science, Part A - Polymer
Chenustry, vol 16, 1978, p 137-153 19refs

A78-37270 * # Jupiter probe heatshield configuration opti-
mization R, B. Diling, Jr and J D Binder [Science Applications,
Inc, Santa Ana, Calif) American Institute of Aeronautics and
Astronautics and American Society of Mechamical Engineers, Ther-
mophysics and Heat Transfer Conference, 2nd, Palo Alto, Calif., May
24.26, 1978 AIAA Paper 78843 10 p. 18 refs Contract No,
NAS2-9363

The effect of itial probe heatshield shape on the total probe
mass loss during Jovian entry s considered. Modification of the
aerothermal enviconment and probe entry trajectory due to changing
probe heatshield shape is included in a computerized technique
designed for rapid assessment of the effect of probe initial shape on
heatshield mass loss Results obtained indicate tHe importance of
trajectory and heating distnbution coupling with probe shape and
mass change. {Author)

A78-37273* ¥ Carbonaceous matenals subjected to extreme
heating - A comparison of numencal simulation and expenments. W.
C. Davy, G. P. Menees, J H Lundell, and R R. Dickey {NASA,
Ames Research Center, Moffett Field, Calif }, American [nstitute of
Aeronautics and Astronautics and American Soctety of Mechanical
Engineers, Thermophysics and Heat Transfer Conference, 2nd, Palo
Alto, Calif., May 24.26, 1978, AIAA Paper 78-866 9 p. 22 refs.

The ablation of carbonaceous matenals 1n a hydrogen-helium
stream has been stmulated using a charring matenals ablator
computer code These results are compared with the first ablation
data to be obtamed from the Ames-NASA Gant Planet Pilot
Facility Test stream dragnostics and ablation effects on convective
and radiative heat transfer are discussed since these parameters
constitute important input data 10 the numencal simulation
Graphite ablation was predicted to within 10 to 20%, and carbon-
phenolic somewhat less accuratelv. {Authar}
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AT7B-37275* ¥ Thermal design and development of a plane-
tary probe - Pioneer Venus large ﬁrohe. L A Hennisand M, N
Varon (Hughes Aircraft Co , El Segundo, Calif ). American Institute
of Aeronautics and Astronautics and American Society of Mechani-
cal Engineers, Thermophysics and Heat Transfer Conference, 2nd,
Palo Alto, Calif., May 24-26, 1978, AIAA Faper 78-916. 10 p.
Contract No. NAS2-8300.

The thermal control system developed for the Large Atmo-
sprherfe Probe of the Plonger Venus Multiprobe Mission is described
The scope of the thermal control task requires maintaining the probe
mntemal equipment shelf temperatures within a nonoperating range
of -40 to 122 F and an operaung range of -4 to 122 F during three
different mussion phases (1) preseparation, the transit phase of the
mission when the probe is attached to the Multiprobe Spacecraft
Bus, (2} postseparation, the free-flight cruise-phase of the mission
following release from the Bus, and (3} descent, the phase of the
mission from preentry equipment turn-on to impact on the Venus
surface Thermal control for these phases 1s achieved by a combina-
tion of passive thermal iinishes on the probe exterior surfaces and
heaters mounted on the equipment shelves. Verificatton of the
adequacy of the total thermal design to mest all mission reguire-
ments has been completed. B.J.

A78-37354 * Rigidity-independent coronal propagation and
escape of solar protons and alpha particles, C. Perron, V. Domingo,
R. Reinhard, and K -P, Wenzel (ESA, Space Science Dept, Moord-
wijk, Netherlands) Journal of Geophysical Research, vol 83, May 1,
1978, p. 2017-2028. 42 refs. Contract No. NAS2-6551,

In a study of rigidity-independent coronal propagation pro-
cesses, data on the azimuthal variation of the solar proten/alpha-
particle ratio were obtained, Sources for the data included a
statistical analysis of events observed by Heos-2, a comparative study
of events recorded by both Heos2 and Pioneer-10 and -11, and a
multiday survey of indiwidual events observed by Heos-2 and
Pionger-10. The statistical investigation of Heos-2 events reveals an
increase of the lower value of the proton/alpha-particle ratio away
from the well-connected regton. The data from one or two spacecraft
connected at different heliofongitudes indicates no azimuthal depen-
dence of the protenfalpha-particle ratio. All the data appear to
suggest rigidity-independent propagation or escape processes. J.M.B

A7837649 * Nova-driven winds 1n glohular clusters. E. H
Scott [NASA, Ames Research Center, Theoretical and Planetary
Studies Branch, Moffett Field, Cahf) and R. H Durisen {NASA,
Ames Research Center, Theoretical and Planetary Studies Branch,
Moffett Field, Calhf.; Indiana, University, Bloomington, Ind.). Astro-
physical Journaf, Part 7, vol 222, June 1, 1978, p. 612-620. 53 refs.

Recent sensitive searches for H-alpha emission from ionized
intrecluster gas in globular clusters have set upper limits that conflict
with theoretical predictions. |t 1s suggested that nova outbursts heat
the gas, producing winds that resolve this discrepancy. The incidence
of novae in globular clusters, the converston of kinetic energy of the
nova shell 10 thermal energy of the intracluster gas, and the
characteristics of the resultant winds are discussed Calculated
emission from the novadriven models does not conflict with any
chservations to date. Some suggestions are made concerning the most
promising approaches for future detection of intracluster gas on the
basis of these models. The possible relationship of nova-driven winds
to globular cluster X-ray sources is &lso considered. {Aritheet

AT8-37732* § Notes on the transom indicial method., D
Nixan {NASA, Ames Research Center, Moffett Field, Calif } AlAA
Journal, vol. 16, June 1978, p 613-616.

The indicial method for calculating flutter derivatives fer
two dimensional airfoils at transonic speeds is discussed, with
particular attention given to the effect of a moving shock on the flow
varizbles tn the indicial method An expression for the pressure
coefficient is developed on the basts of an explicit treatment of the
shock motion, the pressure distribution may then be calculated for
general oscillations through use of the indicial method Explicit
inclusion ¢f the shock motion is not necessary iIf only the lift and
pitching moment coefficients are desired. JM.B.



A78-38228 % Zodiacal light as an indicator of interplanetary
dust. J L Wenberg {New York, State University, Albany, N.Y.} and
1 G Sparrow (Weapons Research Establshment, Aeronautical
Research Laboratories, Melbourne, Awstralia). In Cosmic dust
{A78-38226 16-80) Chichester, Sussex, England and New York,
Wiley-Interscience, 1978, p. 75-122 191 refs. Grants No NsG-7093;
No. NsG-8040, Contract No NAS2-7963.

The most striking feature of the night sky 1 the tropies is the
sodiacal hight,.which appears as & cone in-the west-after sunsetrandin
the east before sunrise. It s caused by sunlight scattered or absorbed
by particles in the interplanetary medium. The zodiacal light 15 the
only source of mformation about the integrated properties of the
whole ensemble of interplanetary dust. The brightness and polariza-
non tn different directions and at different colors can provide
nformation on the optical properties and spatial distribution of the
scattering particles, The zodiacal light anises from two independent
physical processes related to the scattering of solar continuum
radiation by interplanetary dust and to thermal emission which arises
from solar radiation that 15 absorbed by interplanetary dust and
reemitted mainly at infrared wavelengths Attention is given to
obsarvational parameters of zodmcal hght, the methods of observa-
non, errors and absolute calibration, and the observed characteristics
of zodhacal hight G.R.

A78-38569 * [SAs and the dwarf content of the inner
nuclear regions of M31. B J. Taylor (NASA, Ames Research Center,
Moffett Field, Calf) and S. A Kellman, Astrophysical Journal
Supplement Series, vol 37, May 1978, p 101-115 90 pefs

A78-39448 * C3 and infrared spectrophotometry of Y
Canum Venaticorum, J. H Goebel, J. D, Bregman, D. W. Strecker, F
¢ Witteborn, and E F Ernickson {NASA, Ames Research Center,
Space Sciences Div, Moffett Field, Calif.), Astrophysical Journal,
Part 2 - Letters to the Editor, wol 222, June 15, 1978, p.
L129-L132 30refs

The 1 2- to 5.6-micron spectrum of the carbon star Y CVn 18
presented and discussed The observations were made from the
Kuiper Awborne Qbservatory at an altitude of 12,6 km, thereby
avoiding most of the absorption due to terrestrial water vapor.
Comparison of Y CVn near 5 microns with laboratory spectra
provides possible enidence for the presence of the hnear riatomic
molecule C3 For the first time in a carbon star the clearly formed
band heads of the CN red system between 1.2 and 2.3 microns are
observed Cotroborative evidence for the presance of the molecules
HCN and C2H2 s presented, and the relative contributions of C3,

HCN. and C2H2 to the 3 1-micron absorption band are discussed
Spectra of two other carbon stars, TX Psc and S Cep, are presented

for comparison {Author)

AT8-40838 * ¥ Carbon vaporization into a nonequilibrium,
stagnation-point boundary layer. T. Suzuki (MASA, Ames Research
Center, Moffett Field, Calif ). AlAA Journal, vol 186, July 1978, p
764-756 8refs

The heat transfer to the stagnation pownt of an ablating
carbonaceous heat shield, where both the gasphase boundary layer
and the heterogeneous surface reacbions are not in chemcal
equilibrium, is examined. Specifically, the nonequilibrium changes in
the mass fraction profiles of carbon species calculated for frozen
flow are studied A set of equations describing the steady-state,
nonequittbrium laminar boundary layer in the axisymmetric stagna-
yon regton, over an ablating graphite surface, 1s solved, with
allowance for the effects of finite rate of carbon vaporization P.T H.

ATB-41074 * On the modulation of the Jovian decametric
radiation by lo. | - Acceleration of charged particles R. A. Smith
{Paris, Ohservatorre, Meudon, Hauts-de-Seine, France} and C. K
Goertz {lowa, University, lowa City, lowa). Journal of Geaphysical
Research, vol. 83, June 1, 1978, p 2617-2627 26 refs Research
supported by the National Research Council, Centre National de la
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Recherche Scientifique, and Délégation Générale 3 la Recherche
Scientifigue et Technique; NSF Grant No. ATM-72-071282, Contracts
No NAS2-5603; No. MAS2-6553.

A, steady-state analysis of the current circut between 1o and the
Jovian tonosphere 1s performed, assuming that the current 1§ carried
by electrons accelerated through potential double layers in the lo
flux tube. The circult analysis indicates that electrons may be
accelerated up to energies of several hundred KeV. Several problems
associated with the formation of double layers are also discussed.
The paraflel potential drops decauple the flux tube from the
satellite’s orbstal motion. {Auther)

A78-41123 * Stratospheric NO and HNO3 observations in
the Northern Hemisphere for three seasons. M. Loewenstein, W. L
Starr {(NASA, Ames Research Center, Moffett Field, Calif ], and D.
G. Murcray (Denver, University, Denver, Colo.). Geophysical Re-
search Letters, vol B, June 1978, p. 531-524. 12 refs

NO, HNO3, and 03 levels and air temperature were measured as
a function of latrtude i the 18 to 21 km region of the stratosphere,
and the sum of odd nitrogen, equal to NO + NO2 + HNO3, was
caleulated and compared with model predictions (NO2 valuas were
inferred from photochemical equilibrium characteristics ) The data
show that NO measurements generally exhibit good agreement with
model predictions for low and rmidlatitudes but poor agreement at
high latitudes. The experimental sum of odd nitrogen mixing ratios
and model predictions agree within a factor of 2-1/2 or better at
both 20 and 40 deg N, and show excellent agreement for latitudinal
dependence. M.L

A78-41124 * Interhemispheric gradients of CF2C12, GFCI3,
CCl4, and N20. B J Tyson, J. C Arvesen, and D O'Hara (NASA,
Ames Research Center, Moffett Fueld, Calif ) Geophysical Research
Letters, vol 6, June 1978, p 535538 13 refs

Direct real-time gas chromatographic measurements of CF2CI2,
CECI3, CCl4, and N20 were made at latitudes from 74 deg N 1o 62
deg § aboard a NASA Convair 990 as part of the 1976 NASA
CV-990 Latitude Survey Mission between Alaska and New Zealand
A difference was found i the average mixing ratios of CF2CI2 and
CFCI3 between the Northern and Southern Hemuspheres, but no
differences were noted for CCl4 and N20 The results support some
of the prewious studies of interhemispheric tropospheric gradients
and suqgest the lack of any siqmficant tropospheric sinks  [Author)

ATE-A1213 ¥ Relative toxieity of the pyrolysis products
from some thermoplastic and thermoset polymers. D. A Kourtides,
W J. Gilwee, Jr. (NASA, Ames Research Center, Moffett Field,
Calif.}, and € J. Hilado {San Francisco, University, San Francisco,
Calif) Polymer Engmeermg and Secience, vol. 18, June 1978, p.
674-676,

Relative toxicity data on the pyrolysis products of a variety of
thermoplastic and thermoset polymers are presented The data are
presented 1 terms of time te Incapacitation and time 10 death with a
fixed sample weight of 10 g, and in terms of the apparent lethal
concentration required to produce 50 percent mortality within a
fixed exposure period of 30 min. {Author)

AT3-41753 * Interpreting statistics of small [unar cratars. P.
H. Schultz, D, Gault (Lunar and Planetary Instiwute, Houston, Tex.),
and R. Greeley {Santa Clara, University, Moffett Field, Calif.). In:
Lunar Science Conference, 8th, Houston, Tex , March 14-18, 1977,
Proceedings. Volume 3. {A78-41551 18-91) New York, Pergamon
Press, Inc., 1977, p 35393564 22 refs Contract No.
NSR-0%-051-001.

Some of the wide variations in the crater-size distributions tn
lunar photography and in the resulting statistics were interpreted as
different degradation rates on different surfaces, different scaling
laws n different targets, and 8 possible population of endogentc
craters These possibilitics are reexamined for statistics of 26
different regions. In contrast to most other studes, crater diameters



as smdll as B m were measured from enlarged Lunar Orbiter
framelets According to the results of the reported analysis, the
different ¢rater chstiibution types appear to be most consistent with
the hypotheses of differential degradation and a superposed crater
population  Differential degradation can account for the fow level of
equilibrium in incompetent matenals such as gjecta deposits, mantle
deposits, and diep regohiths where scaling law changes and catla-
strophic processes introrluce contradictions with other observations,

GR

A78-41796 * Influence of temperature and the role of
chromuum on the kimeties of sulfidation of 310 stainless steel . B
Rao [NASA, Ames Research Center, Materials and Physical Sciences
Research Branch, Mofiett Field, Calidornia, University, Lawience
Radiation Laboratory, Berkeley, Cahf) and H G Nelson (NASA,
Ames Research Center, Materials and Physical Sciences Research
Branch, Moffett Field, Calif }, Oxidatron of Metals, vol 12, Apr
1978, p. 111-138 14 reis ERDA-NASA-sponsored research

AT8-41826 * £ An implieit algonthm for the conservative
transonic full potential equation using an arbitrary mesh T L Holst
[NASA, Ames Research Center, Moffett Field, Calif} American
Institute of Aeronautics and Astronautics, Fluid and Plasma Dynam-
ics Conference, 17th, Seattle, Wash., July 10-12, 1978, Paper
781713 13 p 19refs

A new, tmphot approximate factorization (AF) algorithm
designed to solve the conservative full-potential eqguation for the
transonic flow past arbitrary airfoils has been developed The new
algonthm uses an upwind bias of the density coefficient to provide
stabihty 1in supersomic regions This allows the simple two- and
three-banded matrix form of the AF scheme to be retained over the
entire flow field, even in regions of supersonic flow A numerical
transformation 1s used to establish an arbitrary body-frtted finite-
difference mesh Airfoil pressure distributions have been computed
and are 1 good agreement with independent results. {Author}

A78-41839 * Computation of the viscous supersonic flow
over symmetrical and.asymmetrical external axial corners P, Kutler
[NASA, Ames Research Center, Computational Fluid Dynamics
Branch, Moffett Field, Calif }, T H. Pulliam, and Y. C. Vigneron
[NASA, Ames Research Center, Moffett Field, Calif., lowa State
Unwersity of Science and Technology, Ames, lowal Amencan
Institute of Aeronautics and Astronautics, Fluid and Plasma Dynam-
ics Conference, 11th, Seattle, Wash, July 10-12, 1978, Paper
787135 10 p. 10 refs Research supported by the lowa State
University of Science and Technology and NASA.

The primary objective of the reported investigation 15 the
computational venfication of the expenimental results obtained by
Salas and Daywitt (1978} Two existing computer codes were used to
compute the supersomc flow field surrounding the external axal
corner. For the wmviscid and turbulent flow results, the unsteady,
three-dimenstonal impheit code of Pulbam and Steger (1978) was
used. For the laminar flow results, the unsteady two dimensional
explieit procedure of Vigneron et al. {1877) was employed 1nviscid
solutions for a symmetnic configuration with a rounded corner
resulted 1n either single or triple surface crossflow stagnation point
flows, depending on the corner radius Numerical results obtained for
the same symmetric configuration tested expenmentally show the
crossflow in the vicinity of the corner to be away from the corner
and thus in agreement with the experimental odl flow resuits G R

A78-41841 * § Caleelatton of supersgonic wiscous flow over
delta wings with sharp subsonic leading edges Y C Vigneron, J.C
Tannehill (NASA, Ames Research Center, Moffett’Field, Cahf., lowa
State University of Science and Technology, Ames, lowa), and J V.
Rakich [NASA, Ames Research Center, Moffett Field, Calif.}
American Institute of Aeronautics and Astronautics, Fluid and
Plasma Dynamics Conference, 11th, Seattfe, Wash., July 10-12,
. 1978, Paper 78-1137 20 p 32refs Research supported by the lowa
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State Unwersity of Science and Technology; Grant No.
NGR-16-002-038

Two complementary procedures have been developed to calcu-
late the viscous supersonic flow over comcal shapes at large angles of
attack, with appfication to cones and delta wings. In the first
approach the flow 1s assumed to be conical and the governing
equations are solved at a given Reynolds number with a time-
marching explicit finite-difference algorithim In the second method
the parabohzed MNavier-Stokes equations ae solved with a space-
marching implhicit noniterative finite-difference algonthm. This latter
approach is not restricted to concal shapes and provides a large
improvement 1n computational efficiency over published methods
Results from the two procedures agree very well with each other and

with available expenimental data [Author)

AT8-41859 * . An evaluation of several compressible turbu-
lent boundary-layer models - Effects of prassure gradient and
Reynolds number C C Horstman, M 1 Kussoy, and M. J.
Lanfranco {NASA, Ames Research Center, Moifett Field, Calif }.
American Institute of Aeronautics and Astronautics, Flud and
FPlasma Dynamics Conference, 1ith, Seattle, Wash, July 10-12,
1978, Paper 78-1160. 11 p. 12 refs

Computations, employing several turbulence models, are com-
pared with a series of attached supersonic turbulent boundary-layer
experiments over an extensive range of Reynolds numbers (11.7 x 10
to the 6th 1o 314 x 10 to the 6th). These expeniments included
measurements of surfece pressure and skin friction for adverse
pressure gradients ranging in magnitude from those of previous
investigations to an order of magmitude greater. The turbulence
models evaluated include algebraic and two-equation eddy-viscosity
maodels and two full Reynolds stress models In general ali the models
tested performed well independently of the magrutude of the
pressure gradient or Reynolds number and could predict the
measured sken friction for most cases with sufficient accuracy for
engineering purposes. [Author}

A78-41863 * , Comparison of multiequation turbulence mod-
els far several shock-separated houndary-layer interaction flows. J R
Viegas and C C Horstman {(NASA, Ames Rasearch Center, Moffett
Field, Calif )} American Institute of Aeronautics and Astronautics,
Fld and Plasma Dynamics Conference, 11th, Seattle, Wash., July
10-12, 1978, Paper 78-1165 21 p 27 refs

Several multiequation eddy viscostty models of turbulence are
used with the Nawvier-Siokes equations to comgpute three classes of
experimentally documented shock-separated turbulent boundary-
layer flows The types of flow stucied are (1) a normal shock at
transonic speeds m both a creular duct and a two-dimensional
channel: {2} an incident oblique shock at supersonic speeds on a flat
surface, and {3} a two-dimensional compression corner at supersonic
speeds. Established zero-equation {algebraic), one-equation {kinetic
energy), and two equation {kinetic energy plus fength scale) turbu-
lence models are each utibized to describe the Reynolds shear stress
for the three classes of flows These models are assessed by
comparing the calculated values of skin friction, wall pressure
distnibution, velocity, Mach number, and turbulent kinetic engrgy
profiles with experimental measurements Qf the models tested the
two-equation model results gave the best overall agreement with the
data {Author}

ATB-41865 * # A detailed study of attached and separated
compression corer flowfields in hugh Reynolds number supersonic
flow G S. Settles, T J. Fitzpatrick, and § M. Bogdonoff {Princeton
University, Princeton, N.J.). American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, 11th, Seattle,
Wash , July 10-12, 1978, Paper 78-1167 10 p. 21 refs. Contract No.
F44520-75-C-0080, Grant No NSG-2114,

An expenimental study has been carried out to detail the
interaction of a compressible turbulent boundary layer with shock
waves of varying strengths. The interaction was produced by
two-dimensional compression corners of 8, 16, 20, and 24.deg angles
The mcoming boundary layer had an edge Mach number of 2,85 and



a Reynolds number of 1.7 milhon based on overall thickness.
Detailed mean-flow and surface measurements are presented for the
four corner angles. The 8 deg corner flow was found to be fully
attached, while the 16 deg case was near incipient separation Both
the 20 deg and 24 deg corners produced signtficant flow separation
regions, In the discussion of these results, emphasis is placed on the
development of flowfield properties from attached to separated
conditions, Comparisons made with a computational solution of the
Navier-Stokes-equations-show good-agreement-when"the ¢orner flow
15 not separated [Author)

AT8-41866 * # Injection slot location for boundary-layer con-
trol in shock-induced separation. P+ R, Viswanath (NASA, Ames
Research Center, Moffett Field, Calif}, .. Sankaran {Hindustan
Aeronautics, Ltd., Bangalore, Incha), P. M. Sagdeo, R. Narasimha,
and A Prabhu {Indian Institute of Science, Bangalore, India)
American  institute of Aeronautics and Astronautics, Flud and
Plasma Dynamics Conference, 11th, Seattle, Wash., July 10-12,
1978, Paper 78-1168. 10 p 16 refs.

An experimental investigation of the effect of tangential awr
injection, when the injection slot is focated inside of what would
otherwise have been the dead ar zone in 2 separated flow, n
controlling shock-induced turbulent boundary layer separation is
presented. The experiments were carried out at & free-stream Mach
number of 26 n the separated flow induced by a compression
corner with a 20 deg angle, The observations made were wall static
pressures, pitot profiles, and schlieren visualizations of the flow. The
results show that the present:location for injection 15 more effective
in suppressing boundary-layer separation than the more conventional
one, where the slot 15 located upstream of where separatron would
cecur in 'the absence of injection {Authar)

A78-41875 * Comgputation of transonic flow past projectiles
at angle of attack. R P. Rekhs, W B. Sturek (US Army, Ballistics
Research Laboratory, Aberdeen Prowving Ground, Md ), and F R
Bailey {NASA, Ames Research Center, Moffett Field, Calif }.
American Institute of Aeronautics and Astronsutics, Fluid and
Plasmna Dynamics Conference, 11th, Seattle, Wash , July 10-12,
1978, Paper 78-1182.9 p 11 refs,

Aerodyniamic properties of artillery shell such as normal force
and pitching moment rezch peak values in a narrow transonic Mach
number range En order to compute these guantities, numencal
techniques have been developed to obtan solutions to the three-
dimensional transonic small disturbance equation about slender
badies at angle of attack. The computation is based on a plane
relaxation technique nvolving Fourer transforms to partially de-
couple the three-dimensional difference equations. Particular care 1s
taken to assure accurate solutions near corners found in shell designs.
Computed surface pressures are compared 10 experimental measure-
ments for circular arc and conc eylinder bodics which have been
selected as test cases. Computed pitching moments are compared to
range measurements for a typical projectile shape {Author)

AT78-42460 * Primitive atmosphere and implications for the
formation of channels on Mars. Y. L. Yung (California Institute of
Technology, Pasadena, Calif) and J P Pinto [NASA, Goddard
Institute for Space Studies, New York, N.Y.} Nature, vol. 273, June
28, 1978, p 730-732. 23 refs. Grants No. NsG-2283; No. NsG-5163

It is suggested that, if primitive Mars had a reducing atmosphere
composed mainly of methane, this atmosphere could be polymerized
by solar ultraviolet radiation to produce higher hydrocarbons These
compounds,which would be low-viscosity liquids at present tempera-
tures on Mars, could have contributed to the formation of channels,
The Martian atmosphere model used n the analysis is similar to
Sapan’s {1977}, except that ammonia i$ omitted. Major reactions in
this early Martian atmosphere are exarnined, and the number
densities of the highter alkanes in the lower atmosphere of Mars are
determmed. Since the photochemical mechanism Investigated here
would provide only a modest amount of fluid for a comparatively
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brief period of time {10-100 miilion years}, liquid alkanes would not
be the major factor in the formation of the channels, although their
derivatives could contribute to the greenhouse effect or depress the
freezing point of water M.L.

A78-42818 * Computationat study of a molecular collision
process- in the -presence of an, intense fadiation field - Enhanced
quenching of F by Xe in the 248-nm light of the KrF laser P L.
DeVries, M S Mahlab, and T F. George {Rochester, Umiversity,
Rochester, NY } Physical Review A - General Physics, 3rd Series,
vol. 17, Felr 1978, p. 646 650. 36 refs NSF Grant No CHE-75-
J6775-A01, Grant No NsG-2198; Contracts No. F44620-74-C-0073;
No F49620-78-C-0005.

A78-43384 * Controlled vapor growth of small particles of
Pd and Fe on thin Al203 substrates. H Poppa, E.H. Lee,and R D.
Moorhead {NASA, Ames Research Center, Institute for Surface and
Microstrectural Research, Moffett Field, Calif.). fAmerican Vacuum
Society and Institute of Electrical and Electronics Engineers,
Symposium on Electron, lon, and Photon Beam Technology, 14th,
Pale Afto, Calif, May 25.27, 1977.) Journal of Vacuum Science and
Technalogy, vol. 15, May-June 1978, p. 1100-1104, 10 vefs.

An exploratory study, dealing with the preparation of well-
defined particulate metal deposits that can be used in model studies
of catalytic reactions, was performed. Small metal particles of Fe and
Pd were grown in situ in an electron microscope by vapor deposition
onto different phase of electron transparent alumina substrates The
results show that characteristic properties of the deposits, such as
particle density, size distribution, habit, and orientation, are strongly
dependent on the cleanliness, phase, and crystallographic onentation
of the alumina substrate; also, the deposition conditions can be
chosen in such a way as to reproducibly manipulate the overall
deposit structure, {Author}

A78-44033 * Application of high explosion cratering data to
planetary prohlems, V. R. Oberbeck [NASA, Ames Research Center,
Moffett Field, Calif } In impact and explosion cratering Planetary
and terrestrial implications: Proceedings of the Symposium on
Plangtary Cratering Mechanics, Flagstaff, Apiz, September 13-17,
1976. {(A78-44030 19-91) New York, Pergamon Press, Inc., 1977, p

45-65. 33 refs
The present paper deals with the condiuons of explosion or
nuclear cratering required to simulate impacy erater formation Some
planetary problems associated with three different aspects of crater
formation are ciscussed, and solutions based on high-explosion data
are proposed. Structures of impact craters and some selected
explosion craters formed in layered media are examined and are
related to the structure of lunar basins. The mode of ejection of
material from impact craters is identfied using explosion analogs
The ejection mode 1s shown to have important implications for the
origin of material in crater and basin deposits Equally important are
the populations of secondary craters on lunar and planetary surfaces
VP

AT73-44108 * Hydrogen attack - Influence of hydrogen
sulfide. D. Eliezer and H. G. Nelson (NASA Ames Research Center,
Moffett Field, Calhf). National Association of Corrosion Engineers,
International Corrosion Forum Devoted Exclusively to the Protec-
tion and Perfarmance of Materials, Houston, Tex., Mar, 6-10, 1978,
Paper. 9p. 9refs.

An experimental study Is conducted on 12.5-mm-thick SAE
1020 steel {plain carbon steel} plate to assess hydrogen attack at
room temperature after specimen exposure at 525 C to hydrogen and
a blend of hydrogen sulfide and hydrogen at a pressure of 3.5 MN/sq
m for exposure times up to 240 hr. The results are discussed in terms
of tensile proparties, Nissure formation, and surface scales. It 1s shown
that hydrogen attack from a high-purity hydrogen environment 1s
severe, with the formation of nhumerous methane fissures and bubbles
along with a significant reduction in the room-temperature tensile
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yield and ultimate strengths. However, no hydregen attack is
observed in the hydrogen/hydrogen sulfide blend environment, i.e.
no fissure or bubble formation occurred and the room-temperature
tensile properties remained unchanged. It is suggested that the
observed porous discontinuous scale of FeS acts as a barrier to
hydrogen entry, thus reducing its effective equilibrium solubility in
the iron lattice. Therefore, hydrogen attack should not eccur in
pressure-vessel steels used in many coal gasification processes.  S.D.

ATB-44773 * The onosphere and arglow of Venus - Pros-
pects for Pioneer Venus. T E Cravens, A F Nagy {Michigan,
University, Ann Arbor, Mich ), R. H Chen, and A. I. Stewart
{Colorado, Unwersity, Boulder, Colo.) Geophysical Research Let-
ters, vol. 5, July 1978, p. 613616 34 refs Grant No.
NGR-23-005 015; Contracts No, NAS2-G130; No. NAS2-9477

The paper presents model calculations for the Cytherean
nighttime and daytime fonosphere. [t is shown how some of the
proposed mechamsms can be tested with the aid of the Pioneer
Venus observations scheduled for December 1978. Theoretical
calculations of the energetics of the Cytherean ionosphere are
periormed, and it is concluded that the Project Venus measurements
will find elevated ion and electron temperatures, resulting primarily
from energy fluxes associated in some manner with the solar wind.
According to this model, the energy flux will act directly on the won
gas  Ultraviolet dayglow intensities were calculated, and 1t 1s
anticipated that hundreds of kR'‘s of COZ-related ermission features
such as the CO Cameron bands will be observed [Nightside
wnosphere caleulations were made assuming the precipitation of
energettc electrons as an 1omzation source, and the intensities of
some of the resulting ermission features are calculated. ML

A73-44775 * Correcuon w0 ‘Recirculation of energetic parti-
cles in Jupiter's magnetosphere”. D D Sentman,J A Van Allen, and
C. K. Goertz {lowa, University, lowa City, lowa) Geophysical
Research Letters, vol 5, July 1978, p 621, 622. 6 refs Navy-
supported research, Contract No, MAS2-6553

An error in Pioneer 11 data reduction software has, when
present, caused a phase shift of 180 deg in the assignment of
spacecraft roll angles. The corrected analysis of the pitch angle
distributions of energetic particles in Juptter’'s magnetosphere reveals
significant proton anisotropies directed toward the planet in the
southern hermsphere, contrary to the authors’ (1975} oniginal report.
In the northarn hemisphere, hoth proton and electron anisotropies
are directed away from the planet, as reported previously The
revised data show that the claim of direct evidence for the hypothesis
of recirculation of energetic particies in the Jovian magnetosphere is
invalid, It is suggested that indirect evidence sull supports the
hypothesis, although the recirculation process must be weaker than
originally envisioned and obscured by other processes M.L.

A78-45126 * A view toward future fluid dynamics comput-
mg. F R Baley {NASA, Ames Rescarch Center, Moffett Field,
Caltf} Amernican Institute of Aeronautics and Astronautics, Flud
and Plasma Dynamics Conference, 11th, Seattle, Wash., July 10-12,
1878, Paper 78-1112 11 p 10refs

Advances in computational fluid dynamics are paced by
simulation methodology and computer resources Examples of
three-dimensional fluid dynamic simulations are presented to illus-
trate recent developments in equation modeling and numerical
methods and to point out the nead for increased computer power
Electronic technolegy dictates that to fill this need, computers wli
be based on paratlel processing principles. The identification of
paraliehsm n three dimensions is illustrated by examining an
impheit, approximate-factorization approach to the Navier-Stokes
equations, Finally, two computer concepts aimed at satisfying the
demands of the three dimensional Reynolds averaged Navier-Stokes
simulations are discussed. {Author)

A78-45127 * § A new method for designing shock-free tran-
sonic configurations. H. Sebieczky, N J Yu, K.-¥_ Fung, and A R.
Seebass {Arizona, Unwersity, Tucson, Anz ) Amercan Institute of
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Aeronautics and Astronautics, Fluid and Plasma Dynamics Confer-
ence, 11th, Seattle, Wash., July 10-12, 1978, Paper 78-1114 35 p.
21 vefs. Grants No. AF-AFQOSR-76-2954E, No NsG-2112, Contract
No NO0OD14-76-C-0182.

A new method for the design of shock-free supercritical anrfouls,
wings, and three-dimensional configurations 1s described. Results
illustrating this procedure in two "and three dimensions are given.
They include modifications to part of the upper surface of an NACA
64A410 airfoit that will mamtain shock-free flow over a range of
Mach numbers for a fixed hft coefficient, and the modifications
required on part of the upper surface of a swept wing with an NACA
64A410 root section to achieve shock-free flow. While the results are
given for Inviscid flow, the same procedures can be employed
teratively with a boundary layer calculation in order to achieve
shock-free viscous designs, With a shock-frea pressure field the
boundary layer caleulation will be reliable and not complicated by
the difficulties of shock-wave boundary-layer interaction.  (Author}

AT8A5139 * [} Computation of supersonic laminar viscous
flow past a pointed cone at angle of attack 1n spinning and coning
motion. R Agarwal and J V Rakich {NASA, Ames Research Center,
Moffett Field, Calif ). American Institute of Aeronautics and
Astronautics, Fluwd and Plasma Dynamics Conference, 11th, Seattle,
Wash , July 10-12, 1978, Paper 78-121T 12 p. 8 refs,

Computational results cbtained with a parabolic Navier-Stokes
marching code are presented for supersonic viscous flow past a
pownted cone at angle of attack undergoing a combined spinning and
coning motion. The code takes into account the asymmetnies in the
flow field resulting from the motion and computes the asymmetric
shock shape, crossflow and streamwwise shear, heat transfer, crossflow
separation and vortex swrtcture, The side force and moment are also
computed Reasonably good agreement is obtalned with the side
force measurements of Schiff and Tobak Companson is also made
with the only avaifable numerical 1nviscid analysis 1t is found that
the asymmetnic pressure loads due to coming moetion are much larger
than all other viscous forces due 10 spin and coning, making viscous
forces negligible in the combined motion {Author}

ATBA5184 * Nurmerical solution of two-dimensional turbu-
lent blunt body flows with an impinging shock. J. C Tannehill, Y C.
Vigneron {lowa_State University of Science and Technology, Ames,
lowa), and J. V. Rakich {NASA, Ames Research Center, Moffett
Field, Calif.). American Institute of Aeronautics and Astronautics,
Fluid and Plasma Dynamics Conference, 11th, Seattle, Wash,, July
1012, 1978, Paper 78-71209 16 p 20 refs Grant No.
NGR-16-002-038.

An implicit finite<difference method has been developed to
compute two-dimensional, turbulent, blunt hody flows with an
impinging shock wave. The full time-averaged Navier-Stokes equa-
tions are solved with algebraic eddy viscosity and turbulent Prandtl
number models employed for shear stress and heat flux. The
irregular-shaped bow shock is treated as a discontinuity acress which
the Rankine-Hugoniot equations are applied. A Type LIl turbulent
shock interference flow field has been computed and the numerical
results compare favorably with existing experimental data, In
addition, comparisons are made between the present implicit code
and a previous explicit code {Author}

A78-45188* Whistler mode noise in Jupiter’s -inner mag-
netosphere. D D Sentman and C. K. Goertz {lowa, University, fowe
City, lowa). Journal of Geophysical Research, val 83, July 1, 1978,
p. 3151-3165 50 refs NSF Grant No ATM-76-82739; Contract No.
MNAS2-6553

A study is made of the amplitude and spectral extent of whistler
mode noise In the inner magnetosphere of Jupiter. It is found that
the ‘hat-shaped’ pitch angle distributions of energetic electrons (21
and 31 MeV at L=3) are consistent with those predicted in the
presence of a band-limited spectrum of whistler mode noise The
equatonal maximum linear growth rate of parallel propagating
whistlers are consistent with those necessary to limit the energetic
electron intensities by the whistler mode instability. [t is noted that



the wave phase speeds before wave reflection can occur at high
latitudes and that wave growth 15 hmted to a disk-like region
centered around the magnetie equator. The frequency axtent of the
whistler mode noise spectrum may be esttmated by the range of
frequencies maximally unstable to equatorial linear growth A value
is found for the spectral density of the broadband whistler mode
nose necessary to balance radial diffusion of energetic electrons
dbove the critical range, and an expression 15 derived.for the energetic
electron system response to fluctuations about the hmiting flux
value 5CS

AT78-45475 * The relative fire resistance of select thermo-
plastic materials D. A Kourtides and J. A Parker {NASA, Ames
Research Center, Moffett Field, Cahf }. Plastic Design and Processing,
Apr 1978 11 p 11 refs

The relative thermal statulity, flammability, and related thermo-
chemical properties of some thermoplastic materials currently used
n aircraft intenors as well as of some candidate thermoplastics were
investipated  Currently used matertals that were evaluated include
acrylonitrile butadiene styrene, bisphenol A polycarbenate, poly-
phenylene oxide, and polywviny! fluoride Candidate thermoplastic
materials  evaluated nclude:  9.9-bis{d-hydroxyphenyl)fluorene
polycarhonate-poly{dimethylsiloxana) block polymer, chlorinated
polyvinylchloride homopolymer, phenolphthalen polycarbonate,
polyethersulfone, polyphenylene sulfide, polyarylsulfone, and poly-
vinyhdene fluoride M.L

A78-45963 * Semirgorous bounds for the dipole moments
and transition moments of the LiH molecule S R. Langhoff and D
P Chong {NASA, Ames Research Center, Moffett Field, Calif.}.
Journal of Chemical Physics, vol 89, July 1, 1978, p. 194-199 42
refs

Semirigorous error limits for the dipole moments and transition
moments of LiH at R = 3.015 bohr are reported. Weinhold's formula
for the upper and lower bounds to transition moments 15 extended to
include transitions between states of the same symmetry, and
Chong's {1976} semuigorous expression for the lower bound to the
overlap between the approximate and the true wavefunctions is
apphed to the calculation, The semirigorous theory of Chong was
also generahzed in the sense that the zeroth-order wavefunction was
allowed to contain many configuration state functions instead of just
the Hartree-Fock or first natural configuration state function ML,

AT73-46360 * The numerncal solution of viscous flows at
high Reynolds number. R W MacCormack [NASA, Ames Research
Center, Computational Fluid Dynamics Branch, Moffett Field,
Cahf) In Heat Transfer and Fluid Mechanics Institute, Meeting,
26th, Pullman, Wash,, June 26-28, 1978, Proceedings (A78-
46351 20-34) Stanford, Cali,, Stanford Unwersity Press, 1978, p
218221, 16 refs.

A review 15 presented of implicit and hybrid methods applicable
1o solving viscous flows at high Reynolds numbers Flows within
axisymmetric channels contaiming stationary shock ' waves, past
blunt-nosed lifting airfoils, past sharp-nosed symmetric awfoils with
buffet, past three-dimensional compression ramps with side walls,
and past ogive- and hemisphere-cylinders at angle of attack have been
examined Reynolds numbers as high as 10 to the 9th power have
baen used. SCS

AT8-465567 * & Entry dynamics performance predictions for
Pioneer Venus probes. R D McCloy {General Electric Co , Re-Entry
and Environmental Systems Div , Philadelphia, Pa.} In Atmospheric
Flight Mechanics Conference, Palo Alto, Calf,, August 7-9, 1978,
Technical Papers (A78-46526 20 08) New York, American institute
of Aeronautics and Astronautics, Inc, 1978, p. 285-293. 8 refs
Contract No, NAS2-8300 {AlIAA 78-1370)

The scientific experiments planned for the Pioneer Venus entry
probes require that the probes provide a stable platform at a
controlled roll rate throughout-the atmospheric phase of the mission
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The 45-degree half-cone forebody common to both the small and
large probe configurations provides a design winch meets all stability
and attitude requirements. The uncertamty m the dynamic stability
parameter coupled with the possible variabiity of roll rate due to
ablation wduced roll torques could, however, result in shight angle of
attack divergence in the transonic flight rewme. Minimum roll rate
requirerments on the small probe are passively achieved by a vane
mounted- on the pressure-temperature sensing arm  The vane was
sized o provide mintmum dynamic disturbance {Author)

A78-47273 * A short history of Pulkovo Observatory. K.
Krisciunas {NASA, Ames Research Center, Moffett Field, Calbf}.
Vistas in Astronomy, vol, 22, pt 1, 1978, p 27-37 9 refs,

AT7BAB112 * The radn of Uraman rings alpha, beta, gamma,
delta, epsilonm, eta, 4, 5, and 6 from their occultations of $A0
158687. J. L. Elliot, E. Dunham (Cornell University, fthaca, N Y },
L H Wasserman, R. L. Millis {Lowell Observatory, Flagstaff, Anz},
and J, Churms {South African Astronomical Observatory, Observa-
tory, Republic of South Africal. Astronosmucal Journal, vol 83, Aug
1978, p. 980-992. 30 refs. NSF Grant No. AST-76-14832, Grants
No. NsG-2174, No NGR-03-003-001

All available timing data for the occultations of SAO 158687 on
March 10, 1977, by the cted rings of Uranus are analyzed
least-squares fits to the data are performed using a model which
postulates that rings alpha, beta, gamma, and delta are circular and
coplanar A solution obtained under the assumption that the ring
plane coincides with the plane of the satellite orbits is adopted which
yiekds radn of 44,844 km for ring alpha, 45,799 km for ring beta,
47,746 km for ring gamma, and 48,423 km for ring delta. The
uncertamnties in these values are discussed along with the apparent
shapes and inclinations of these main rings The mean radn estimated
for the other rings are 47,323 km for ring eta, 42,663 km for ring 4,
42,360 kim for ring 5, and 41,980 km for ring 6 F.G M.

AT78-48281 % The spiral field inhibition of therma!l conduc-
tion i two-fluid solar wind models. 5. Nerney and A Barnes {NASA,
Ames Research Center, Space Sciences Div, Moffett Field, Cahf}
Journal of Geophysical Research, wvol. 83, Aug 1, 1978, p.

3729-3739 28 refs
The paper reports on two-field models which include the
inhibition of thermal conductien by the spiraling interplanetary field
to determine whether any of the major conclusions abtained by
Nerney and Barnes {1977) needs to be modified. Comparisens with
straight field line models reveal that for most base conditions, the
primary effect of the inhibition of thermal conduction 1s the
botthng-up of heat n the electrons as well as the quite different
temperature profiles at a large helocentric radius The spiral freld
solutions show that coronal hole boundary conditions do not
correspond to states of hugh-speed streams as observed at 1 AU. The
wwo-fluid models suggest that the spiral field inhibition of thermal
conductton in the equatorral plane will generate higher gas pressures
in comparison with flows along the solar rotation axis (between 1
and 10 AU) In particular, massive outflows of stellar winds, such as
outflow from T Taun stars, cannot be driven by thermal conduction
The ¢onclusions of Nerney and Barnes remain essentially unchanged
SD

AT8-48425 * Intensities, self-broadening, and broadening by
Ar and N2 for the 301/111/ - 000 band of £O2 measured at different
temperatures. C B Suarez and F P. J Valero (NASA, Ames
Research Center, Moffett Field, Calif) Journal of Molecular
Spectroscopy, vol 71, June 15, 1978, p, 46 63, 32 refs.

A78.48835 * Expernmental temperature distribution and
heat load charactenstics of rotating heat pipes. T. C Daniels
{Swansea, University College, Swansea, Wales) and R J Williams
{MNASA, Ames Research Center, Moffett Fiald, Calif.}). International
Journal of Heat and Mass Transfer, vol 21, Feb. 1978, p 193-201 8
refs.



Experimental results show conclusively that the presence of a
small gquantity of a noncondensable gas (NCG) mixed with the
workang fluid has a considerable effect on the condensation process
n a rotatng heat pipe. The temperature distnibution i the
condenser shows the blanketing effect of the NCG and the ratio of
the molecular weight of the working fluid to that of the NCG has a
very definrte effect on the shape of this distribution Some of the
effects are quite ssmilar to the well-established data on stationary
heat pipes [Author}

A78-49231 * Companson between infrared Martian disk
spectra and optical properties of terrestrial analogs. W. G. Egan, T.
Higeman, and L L Smith (Grumman Aerospace Corp., Bethpage,
MN.Y.). fearus, vol, 35, Aug 1978, p 209-226. 44 refs Contract No,
NAS2-8664.

Medwm spectral resolution (20 kaysers) infrared measurements
of the Martian disk made between 2900 and 5600 kaysers from the
NASA Lear Awrborne Observatory have been successfully compared
with predictions derived from a model of the Martian soll and
atmosphere. Modeling of the Marttan atmosphere permitied the
extraction of Martian sqil reflectance in the CO2 bands cenitered at
3857 kaysers. Three Martian soil analogs previously considered
acceptable - limonite, montmorillomte, and basalt - were analyzed to
determine the optical complex indices of refraction in the same range
as the arborne observations, for mathematical modeling A charac-
tenistic surface particle size approximately 1 to 3 microns diameter is
indicated, 1115 concluded that the Martian soil surface near-nfrared
optical properties are consistent with a soil composition simiar to
mentmorillonite or limonite, mixed with a basalt. {Author)

A78-49471 * Evolution of rotating wnterstellar ¢louds, Il -
On the formation of multiple star systems P Bodenheimer {(NASA,
Ames Research Center, Space Science Div., Moffett Field; Lick
Ohbservatory, Santa Cruz, Cahf.) Astrophysical Journal, Part 1, vol
224, Scpt 1, 1978, p 488-496, 60 refs. NSF Grant No. AST-76-
17580, Grant No. NCA2-0R660-703.

The evolution of a rotating massive cloud, starting at interstellar
densities, continuing through a series of intermediate fragmentation
stages, and ending with stellar multipte systems with components
near the main sequence, 15 outhned The scenario is based on resulis
of two- and three-dimensional numerncal hydrodynamecal calcula-
tions of collapsing clouds. Transfer of spin angular momentum
primanly into orbital motion is assumed to occur at each fragmenta-
tion stage Expected initial conditions in the cloud lead to final
fragments which have in many cases the masses and angular momenta
appropriate to observed main-sequence systems. Qther points of
companson with observations are briefly noted. {Author}

AT8-49475 * Infrared excesses in early-type stars - Garnma
Cassiopeiae. J. D. Scargle, E. F. Erickson, F. C. Witteborn, and D. W.
Strecker {NASA, Ames Research Center, Space Sciences Div,
Moffett Field, Calif.). Astrophysical Journal, Part 1, vol 224, Sept.
1, 1978, p. 527-5634 39 refs.

Spectrophotometry of the classical Be star Gamma Cas (1-4
microns, with about 2% spectral resolution) 1s presented. These data,
together with existing broad-band observations, are accurately
described by simple isothermal LTE maodels for the TR excess which
differ from most previously published work in three ways ({1}
hydrogenic bound-free emission 1s included, {2} the attenuation of
the star by the shell is included, and {3) no assumption 1s made that
the shell contribution 1s negligible in some bandpass 1t 15 demon-
strated that the bulk of the IR excess consists of .hydrogenic
bound-free and fiee-free ermssion from a shell of hot ionized
hydrogen gas, although a small thermal componeant cannot be ruled
out. The bound-free emission is strong, and the Balmer, Paschen, and
Brackett discontinuittes are correctly represented by the shell modef
with physical parameters as follows a shell temperature of approx-
imately 18,000 K, an optical depth [at 1 micron) of about 05, an
electron density of approximately 1 trillion per cu cm, and a stze of
about 2 trilhon cm Phantom shells {1.e., ones which do not alter the

. observed spectrum of the undertying star) are discussed. {Author}
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AT8-49693 * Assessment of relative flammability and
thermochemical properties of some thermoplastic materials. D. A
Kourtides and J. A. Parker {NASA, Ames Research Center, Moffett
Field, Calf.), Polymer Engineering and Sclence, vol 18, Aug 1978,
p. 855-860. 10 refs )
The thermochermucal and flammability characteristics of some
typical thermoplastic materials currently in use and others heing
considered for use n aircraft interiors are described. The properties
studied included {1} thermal mechamcal properties such as glass
transition and melt termperature, (2} changes n polymer enthalpy by
differential scanning calorimetry, (3) thermogravimetric analysis in
an anaerobic and oxidatwve environment, {4} oxygen index, {5}
stoke evoluton, {6) relative toxicity of the wvolatile products of
pyrolysis, and {7} selected physical properties The genernc polymers
which  were evaluated included acrylonitrile-butadiene-styrene,
bisphenol A polycarbonate, bisphenol fluorenone carbonate-
dimethylsiloxane block polymer, phenclphthalein-bisphenol A poly-
carbonate, phenolphthalein polycarbonate, polyether sulfone, poly-
phenylene cxide, polyphenylene sulfide, polyaryl sulfone, chion-
nated polyvinyl chioride homopolymer, polyvinyl fluoride, and
polyvinylidene {flucride. Processing parameters including molding
characteristics of some of the advanced polymers are described Test
results and relative rankings of some of the flammability, smoke and
toxicity properties are presented {Author)

AT78-50240 * ¥ Post-Viking models for the structure of the
summer atmosphere of Mars Al Seiff (NASA, Ames Research
Center, Moffett Field, Calif.) In. The Mars reference atmosphere,
Proceedings of the Twenty-first Plenary Meeting, Innsbruck, Austria,
May 29-June 10, 1978 {A78-50239 23-91) Pasadena, Calif., Cah-
fornia Institute of Technology, Jet Propulsion Laboratory, 1978, p.
1-20 11 refs,

A reference model is proposed for the structure of the Mars
atmosphere up to 100-km altitude. Based on Viking data, the mods!
incorporates the mean temperature structure, mean surface pressure,
mean molecular weight and gas constant, and pressure and density
profites Mode! profiles with Viking and Mars & data are compared,
and attention is given to warm and cool models The thermal
boundary layer 1s considered glong with the role of thermal tides B J.

A78.50488 * Absolute intensity measurements at chfferent
temperatures of the C-12/0.16/2 bands 30 01 1-00 0 0 and 3001
IV-00 0 0 C B, Sudrez and F P.J Valero {NASA, Ames Research
Center, Moffett Field, Calif.} Journal of Quantitative Spectroscopy
and Radatve Transfer, vol, 19, June 1978, p. 569-578 13 refs,

ATE50489 * Measurement at different temperatures of
absolute intensities, line half-widths, and broadening by Ar and N2
for the 30 0 1 11--00 0 0 band of CO2 F_P J Valero (NASA, Ames
Research Center, Mofiett Field, Calif } and C. B Sudrez. Journal of
Quantrtative Spectroscopy and Radiative Transfer, vol 19, June
1978, p. 579-590. 30 refs.

Vibration-rotation hne intensities, seli-broadening coefficients,
and forergn-gas-broadening {Ar and N2) coefficients were measured
at 197, 233, and 294 K for the 300 1 11--00 0 0 band of CO2 at
6348/cm. Values for the total band intensity, purely vibrational
transition moment, and wtbration-rotation interaction factor were
deduced frorm the measurements PT.H

AT78-50909 * The general solution to the classical problem
of the finite Euler-Bernoulli beam. M. Y Hussaini {NASA, Ames
Research Center, Moffetwt Field, Cahf ) and C. L Amba-Rao {(NASA,
Ames Research Center, Moifett Field, Calif., Indran Space Research
Organization, Vikram Sarabhai Space Centre, Trivandrum, India).
Zettschrift fur angewandte Mathematik und FPhysik, vo! 29, July 25,
1978, p. 704-710 8 refs

An analytcal solution 1s abitained for the problem of free and
forced vibrations of a finite Euler-Bernouils beam with arbitrary
(partizlly fixed} boundary conditrons. The effects of linear viscous
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damping, Winkler foundation, constant axial tension, a concentrated
mass, and an arbitrary forcing function are included in the analysis
No restriction 15 placed on the values of the parameters involved, and
the solutton presented here contains all cited previous solutions as
special cases. {Author)

A78-51067-* A cesiury plasma TELEC device for conversion
of laser radiation to electric power. E. J. Britt, N. § Rasor {Rasor
Associates, Inc,, Sunnyvale, Calif.), G. Lee, and K. W, Billman
{NASA, Ames Research Center, Mofiett Field, Calif.] Applied
Physics Letters, vol, 33, Sept. 1, 1978, p. 384-386 11 refs. Contract
No. NAS2-9109,

Tests of the thermoelectronic laser energy converter {TELEC)
concept are reported. This device has been devised as 2 means to
convert high-average-power laser radiation into electrical energy, a
crucial element in any space laser power transmission scheme using
the available high-power/efficiency infrared lasers Theoretical cal-
culations, based upen inverse bremsstrahlung absorptton in a cesium
plasma, indicate internal conversion efficiency up to 50% with an
overall system efficiency of 42%. The experiments reported were
made with a test cell designed to confirm the theoretscal snodel
rather than demonstrate efficiency; 10.6-micron laser-beam absorp-
tion was limited to about 0.001 of the incident beam by the short
absorption region Nevertheless, confirmatory results were obtained,
and the conversion of absorbed radiation to electric power is
estimated to be near 10%. {Author)

A7851811 * Nitric oxide production by Tunguska meteor.
C Park [NASA, Ames Research Center, Moffett Field, Calif.} Acta
Astronautica, vol. 5, July-Aug. 1978, p. 523-542. 40 refs '

H
The nonequilibrium chemical processes of nitric oxide forma-

tion are computed for the wake of the Tunguska meteor of 1908
The wake characteristics are derived by carrying out an optically-
thick radiation field analysis for ablation of the meteoroid The wake
flow field 1s approximated by a one-dimensional, well-stirred reactor
model. Known characteristics of the Tunguska event are imposed as
constraints, and three controlling parameters - chemic¢al camposition,
density, and velocity - are varied over a range around the values
derived by Korobeintkov et al. {1976} and Petrov and Stulov {1975).
The calculation shows that at least 19 mullion tons of nitric oxide 1s
produced between the altitucles of 10 and 50 km. The anomalous
atmospheric phenomena following the event are attributed to the
reactions Tnvelving nitric oxide thus preoduced and awmospheric
ozone. It 1s speculated that the mtric oxide produced by the event
fertilized the area near the fall, causing the observed rapid plant
growth. {Author)

A78-51838 * Fire resistivity and toxicity studies of candi-
date amwcraft passenger seat materials. L L. Fewell {NASA, Ames
Research Center, Moffett Field, Calif.), E L. Trabold, and H H.
Spieth {Douglas Awrcraft Co., Long Beach, Calif.]. Journal of Fire
and Flammabfity, vol. 9, July 1978, p 377-402 8 refs.

This paper descnibes fire resistivity studies of a wide range of
candidate nonmetallic matenals for the construction of improved fire
resistant arcraft passenger seats These materials were evaluated on
the basis of FAA airworthiness burn and smoke generation tests,
colorfastness, and animal toxicity tests. Physical, mechanical, and
aesthetic properties were also included in the evaluations. Candidate
seat matenals that have signvficantly Improved thermal response to
various thermal loads corresponding to reasonable fire threats, as
they relate to in-fight fire situations, are identified {Author)

A78-51870 * Thermal rearrangements in  1,2-poly/1,4-
hexadienefs. M A Golub {(NASA, Ames Research Center, Moffett
Field, Calif.). Journal of Polymer Science, Part B - Polymer Letters,
vol 16, 1978, p. 253-260. 6 refs,

The work described was carried out to study the thermal
rearrangements of two upsaturated diene polymers - 1,2-poly{cis-
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1,4-hexadiene} {CHD) and 1,2-poly(trans-1.4-hexadiene) {THD). 1t 15
shown that both CHD and THD have a predominatly 1,8 diene
structure and seem to cyclize mainly by the (2 + 2} thermal
cycloaddition of double bonds, and to a small extent zlso by
sigmatropic rearrangement with hydrogen shift, v.P,

A78-52137 * # Transport of contaminants i the planetary
boundary fayer. I Y Lee and P. R. Swan {NASA, Ames Research
Center, Theoretical and Planetary Studies Branch, Moifett Freld,
Calif.} In Joint Conference on Applications of Awr Pollution
Meteorology, Salt Lake City, Utah, November 29-December 2, 1977,
Preprints. {A78-52079 24-45) Boston, Mass , American Meteorologt-
cal Society, 1978, p. 392-399. 10 reis

A planetary boundary layer medel 1s described and used to
simulate PBL phenomena including cloud formation and pollution
transport in the San Francisco Bay Area, The effect of evenis in the
PBL on air pollution is considered, and governing equations for the
average momentum, potential temperature, water vapor mixing ratio,
and-air contamunants are presented These equations are derived by
integrating the basic equations vertically through the mixed layer
Charactenstics of the day selected for sumulation are reported, and
the results suggest that the diurnally cyclic features of the mesoscale
motion, including clouds and air pollution, can be simulated in a
readily interpretable way with the maodel ML

A78-52388 * Comments on the note by Ané et al. on the
transition moment of the CO2 band near 7748 kaysers. F P. J
Valero and R. W. Boese {NASA, Ames Research Center, Moffett
Field, Calif ). Journal of Quantitative Spectroscopy and Radiative
Transfer, vol 20, Oct 1978, p 427.

A78-52482 * Europa - Ultraviolet emissions and the possibil-
ity of atomic oxygen and hydrogen clouds. F -M Wu, D. L Judge,
and R. W. Carlson {Southern California, University, Los Angeles,
Calif.). Astrophysical Journal, Part 1, vol 225, Oct 1, 1978, p
325-334. 39 refs Contract No NAS2-6558

Emission signals from Europa with wavelength below 800 A

, were detected by the Pioneer 10 ultrawiolet photometer. In the

present paper, tmproved procedures for data reduction are used to
determine the spatial region as well as the intensity of the suggested
ermission sources, The gbservations indicate a cloud with a radius of
about 1.5 Jupiter radii and an apparent brightness of approximately
10 rayleighs for a wavelength of 500 A_ It is argued that neutral
oxygen atoms, along with neutral hydrogen, are produced through
dissociation of water ice on the surface of Europa by particle impact.
Electron rmpact iomzation excitation of oxygen atoms w the
resulting cloud then gives rise to the ohserved emission The present
source brightness and cloud radius results are used to estimate an
oxygen column density of the order of 10 trillion per sq cm, while
the density of atormic hydrogen is at most 100 billion per sq cm and
1 tnilion per sg cm for molecular hydrogen. {Author}

AT78-52504 * F# The ratial dependences of the interplanetary
magnetic field between 1 and 5 AU - Pioneer 10. R. L Rosenberg, M
G. Kivelson, P. J. Coleman, Jr. {Califormia, Unmversity, Los Angeles,
Cahf), and E J Smith (California Institute of Technology, Jet
Propulsion Laboratory, Pasadena, Calif ) Journal of Geophysical
Research, vol 83, Sept 1, 1978, p 4165-4176 46 refs. Contract No.
NAS2-7251; Grants No NsG-7276; Mo. NsG-7295.

Pioneer 10 wvector helwum magnetometer data acquired n
1972-1973 during Bartels solar rotations 1896-1918 are used to
investigate the radial dependences of the distant interplanetary
magnetic freld {IMF) between 1 and 5 AU. Least-square fits were
determined for the radial dependences of the averages of the
magnitudes of IMF cormponents and total field and plane projections,
and radial fits were prepared for the standard deviations of these
varables over the solar rotation, one day, and three-hour intervals,
The variation of the weighted averages of the radial component of
the field with respect to the heliocentric distance, the variation of



the tangential component of the field, and the characteristics of a,

subset correspording to a refatively low average solar wind velocity
are reported. M.L.

- A78.52522 * Dynamic MHD medeling of solar wind coro-
tating stream interaction regions observed by Pioneer 10 and 11. M.
Dryer, Z. K. Smith (NOAA, Space Environment Laboratory,
Boulder, Colo.}, E. J. Smith {Califorma Institute of Technology, Jet
Propulsion Laboratory, Pasadena, Calit.}, J D. Mihalov, J, H, Wolfe
{(NASA, Ames Research Center, Moffett Field, Cali.), R. S.
Stenoifson, and S. T. Wu (Alabama, University, Huntswille, Ala.).
Journal of Geophysical Research, vol. 83, Sept. 1, 1978, p.
4347-4352. 23 refs. Contract No, NAS7-100,

The use of the Pioneer 10 and 11 projects to test an MHD
one-dimensional time-dependent model of corotating solar wind
streams during the period from Sept. 30 to Nov. 25, 1973 is
*described, During this perod, five or six corotating interaction
regions streamed past the two spacecraft, and, as a result of
multiple-spacecraft radial alignment and temporally varying condi-
tions at the solar wind source, the pattern predicted by the
Steinolfson et al. (1975) model could be compared with observa-
tions. The results, in general, support the validity of the model,
although the neglect of thermal energy exchange leads to incorrect
.values for the proton temperature. A detailed analysis of a stream is
discussed. M.L.

AT78.52647 * Arrhenius’ law in turbulent media and an
equivalent tunnel effect. 5. Tsuge {NASA, Ames Research Center,
Moffett Field, MWiwelsen Engineering and Research, Inc,, Mountam
View, Calif.} and K, Sagara ([Tokyo, University, Tokyo, Japan)
Combustion Science and Technelogy, vol. 18, no. 56, 1978, p.
179-189. 21 refs Contract Mo, NAS2-9535

The indeterminacy inherent to the formal extension of
Arrhentus’ law to reactions i turbulent flows 1s shown to be
surmountable n the case of a binary exchange reaction with a
sufficiently high activation energy. A preliminary calculation predicts
that the turbulent reaction rate Is Invariant in the Arrhenius form
except for an equivalently lowered activation energy. This 15 a
reflection of turbulence-augmented molecular vigor, and causes an
appreciable increase 1n the reaction rate. A similarity to the tunnel
effect in guantum mechanics 15 indicated. The anomaly associated
with the mild ignition of oxy-hydrogen mixtures 1s discussed in this
light. {Author}

A78-53674 * Fire detector response in aireraft applications.
S J Wersma and R G. McKee {SRI International, Menlo Park,
Calif.) Awiation Engineering and Maintenance, vol. 2, Aug -Sept.
1978, p 12,13, 18 Contract No. NAS2-8583.

Photoelectric, tonization, and gas sensors were used to detect
the signatures from the radiant heat or flame of various aireraft
materials. It was found that both jomzation and’ photoelectric
detectors are about equally capable of detecting products of
pyrolysis and combustion of synthetic polymers, especially those
containing fire-retardant additives lonization detectors alone ap-
peared to be sensitive to combustton products of simple cellulosic
matcrials A gas scnsor detector appeared to be inscnsitive to
pyrolysts or combustion products of many of the matenals.  PT.H

PATENTS

N78-22154*§ National meronautics and Space Administration.
Ames Research Center, Moffett Field, Calf,

SYNTHESIS OF MULTIFUNCTION TRIARYLTRIFLUORO-
ETHANES Patent Application

Wilham P, Kray (Talladega Coll, Ala.) and Robert.W Rosser,
inventors (to NASA) (Talladega, Colt, Ala)) Filed 30 Mar. 1878
17 p Sponsored by NASA

{NASA-Case-ARC-11097-1; US-Patent-Appl-SN-891872) Avail
NTIS HC AQ2/MF AQ1 CSCL 07C
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"New 1.1.1-thiaryl 2.2,2-trifluoro ethanes in which the aryl
radicals carry one or more substituents, were prepared by
condensing trifluoro acetophenones with substituted aromatic
compounds in the presence of catalytic quantities of trifluoro
methyt sulfonic acid The reactign can be camed out under reffux
in toluene or. for stnkingly better results in certain cases, reactants
are simply stirred at room temperature for about 24 to 48
hours. NASA

N78-22165*§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field. Calif.
SYNTHESIS OF MULTIFUNCTION TRIARYLTRIFLUORO-
ETHANES Pstent Application
Wilham P Kray (Talladega Coll, Ala} and Robert W. Rosser.
inventors {to NASA) (Talladega Coll, Ala} Filed 30 Mar. 1978
10 p Sponsored by NASA
{NASA-Case-ARC-11097-2; US-Patent-Appl-SN-891875) Avail:
NTIS HC AQ2/MF AQO1 CSCL 07C

The 1.1.1-triaryl 2.2,2-tnfluoro ethanes, in which the aryl
radicals have nitrogen containing substituents such as the amiso,
nitrile. and acetarido groups. were propared by the acid catalyzed.
condensation of trifluoro acetophenones with aromatic substrates
containing amine groups. The amino groups may then be convarted
to nitriles, acetamides, and other derivatives by standard
procedures The products obtained may be used as monomaers
or as crosslinking agents in polymer fermation. NASA

N78-22158*F National Aeronautics and Space Admimistration
Ames Research Center, Moffett Fiald, Cahf

CATALYETS FOR IMIDE FORMATION FROM AROMATIC
ISOCYANATES AND AROMATIC DIANHYDRIDES Pstent

Salvatore Ricoitiello, Pazul M. Sawko, and Carlos A Estrella.
inventors {tc NASA)} Filed 24 Feb. 1978 16 p
{NASA-Case-ARC-11107-1; US-Patent-Appl-SN-883961) Avail:
NTIS HC A02/MF AD1 CSCL 07C

This invention relates to the use of metal salts of caprylic
{octeic) acid for catalyzing the formation of imide linkages by
the reaction of aromatic tetracarboxylic acid dianhydrides with
aromatic polyisocyanates The preferred catalysts are stannous,
ferric and aluminum octoates, The reaction can be carried out
in one operaton, i.e, by placing all the ingredients in a mold
and heating at a suitable temperature to obtain a foamed product,
Alternatively and preferably. a prapolymer is allowed to form
between the reactants, with loss of carbon monoxide equal to
about half the theoretical quantity that can be liberated by
complete reaction of the ingredients. This prepolymer is then
placed in a mold and heated to form the final polyimide foam
product The product has outstanding thermal and fire perform-
ance, as shown by burn-through time and flame spread
characteristics. NASA

N7E27180™ National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
INTUMESCENT-ABLATOR COATINGS USING ENDOTHER-
MIC FILLERS Patont
Paul M Sawko and Salvatore R Riccitiello, inventors {to NASA)
Issued 9 May 1978 11 p Fited 23 Dec 1976 Supersedes
N77-14372 {15 - 08. v 0609
{NASA-Case-ARC-11043-1: US-Patent-4,088,806;
US-Patent-Appl-SN-753964, US-Patent-Class-428-332,
U S-Patent-Class-260-33.6EP, US-Patent-Class-260-33 6PQ,
US-Patent-Class-260-33 8EP, US-Patent-Class-260-33.8UA;
US-Patent-Class-260-37EP; US-Patent-Class-260-42 43,
US-Patent-Class-260Q-45.7R: U S-Patent-Class-260-45 75W,
US-Patent-Class-260-45.85N: U S-Patent-Class-260-45 9R;
US-Patent-Class-427-386:; US-Patent-Class-427-38BA,
US-Patent-Class-428-313; US-Patent-Class-428-921) Avall US
Patent Office CSCL 11D N

An intumescent-ablator coating composition which contains
the ammonium salt of 1.4-nitroanibine-2-sulfonic acid or 4.4
dimtrosul  fanilide, a polymeric binder system and about 5 to
30% weight of an endothermic filler 1s reported, The filler has 2
decomposition temperature about or within the exothermic region
of the intumescent agent

Official Gazette.of the U S Patent Office
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N78-27184*f National Aeronautics and Space Admmmstration
Ames Research Center, Moffett Field. Calf.
LOW DENSITY BISMALEIMIDE-CARBON MICROBALLOON
COBPOSITES Patent Application
Demetnus A. Kourtides and John A Parker, inventors (to NASA)
Filed 30 Jun 1978 25 p
[NASA-Case-ARC-11040-2; US-Patent-Appl-SN-920878) Avail:
NTIS HC ACZ/MF AQ1 CSCL 11D

A process s described. for .constructing for -2 composite

laminate structure which exhibits a high resistance to heat and_

flame provides safer intenor structures for awrcraft and submanne
compartments Composite laminate structures are prepared by
the bismaleimide resin prexmpregnation of a fiberglass cloth te
form a face sheet which is bonded with a bismaleimide hot
melt adhesive to a porous core structure selected from the group
consisting of polyamide paper and tusmaleimide-glass fabric which
15 filed with carbon microballeons The carbon microballoons
are prepared by pyrolyzing phenolic micro-balloens in the presence
of mtrogen A slurry of the carbon microballoons 1s prepared to
fill the porous core structure The porous core structure and
face sheet are bonded to provide panel structures exhibiting

increased mechanical capacities and lower oxygen hmit values®

and smoke density values NASA

N78-28178%} National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif.
STRUCTURAL WOOD PANELS WITH IMPROVED FIRE
RESISTANGE Patent Application
Paul M Sawko. inventor {to NASA) Filed 28 Jul 1878 13 p
{NASA-Case-ARC-11174-1; US-Patent-Appl-SN-929086} Avail
NTIS HC AD2/MF AO01 CSCL 11D

Wood panefing or other molded wood compositions are
prepared from hgnocellulosic particles such as finely divided wood
chips, flour. or strands. by bonding such particles with 10 to
33% by weight of a modified novolac resin The resin prepolymer
and a hardening agent such as hexamethylens tetramine are
sprayed ontp the particles and the mix is hot pressed to form
the panel or other article and_cure the prepolymer to form the
resin The prepolymer 1s formed from an alkaryl ether or halide,
eg. l.4-dimethoxy-methylbenzene. and a phenol. By using the
modified resins, panels are formed that have a burn-through
time of about 450 seconds as opposed to about 280 seconds,
when tested under the same conditton. The incorporation of
certain inorganic fillers into the prepolymer will decrease the
flame spread index of panels in which this 15 done, from lass
than 200 to B0 or 70. The preferred fillers are ammonium
phosphate or a mixture of that with ammonium oxalate Such
panels. meet Class 2 standards of the Unified Building Code.

NASA

N78-31232% Natonal Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
POLYRERIC FOAMS FROM CROSS-LINKABLE POLY-N-
ARYLEREBEMNZIMIDAZOLES Patent
Edward S. Harnson {Whittaker Corp ., San Diego), Chadwick B
Delano {Whittaker Corp . San Diego). and Salvatore R. Ricertello,
ventors (to NASA) (Whittaker Corp, San Diego} Issued 30 May
1978 10 p Filed 26 Jul 1976 Supersedes N76-28421 (14
19 p 2447) Sponsored by NASA
{NASA-Case-ARC-11008-1, US-Patent-4,092,274:;
US-Patent-Appl-SN-7083581, US-Patent-Class-260-2 5N,
US-Patant-Class-260-47CP, US-Patent-Class-260-63N;
US-Patent-Class-260-78 41)  Availr US Patent Office CSCL
o770

Foamed cross-linked poly-N-arylenebinzimidazoles are pre-
pared by muxing an orgznic tetraanine and an ortho substituted
aromatic drcarboxyhic acid anhydnde in the presence of a blowing
agent, and then heating the prepolymer to a temperature sufficient
to complete polymerization and foaming of the reactants In
another ambodiment of the process, the reactants are heated to
form a prepolymer The prepolymer 15 then cured at higher
temperatures to complete foaming and polymenzation

Offictal Gazette of the U.S Patent Office

W78-32189*¥ Nauonal Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif

FIBROUS REFRACTORY COMPOSITE INSULATION Patam
Application

50

Danial B Leiser {Stanford Univ ), Howard E Goldstein, and Marnell
Smith, mnventors {to NASA) Filed 8 Sep. 1978 17 p
{NASA-Case-ARC-11169-1; US-Patent-Appl-SN-940688) Avail
NTIS HC A0Z/MF ACt1 CSCL 11D

A high temperature insulating matenal suitable for reusabls
reentry heat shielding was prepared from sihica fibers and
aluminosiicate fibers in a weight ratio ranging from 1-19 to
19:1, and about 0 5% to 30% boron oxide, based on the total
fiber-weight. -Alumincborosilicate fibers and additional free boron
oxide, up to the 30% hmit. may be substituted for the aluminosili-
cate fibers and boron oxide requiremente Small quantities of
refractory opacifiers, sych as siicon carbide, may be added The
comgposites are characterized by the absence of nonfibrous
matrix *  NASA

N78-32280* Nationa! Aeronautics and Space Admumistration
Ames Research Center, Moffett Field, Calf

REACTION CURED GLASS AHD GLASS COATINGS
Patont

Howard E. Goldstain (Stanford Univ], Daniel B Leiser {Stanford
Univ), and Victor W. Katvala, inventors {to NASA} (Stanford
Univ) Issued & _Jun 1978 8 p Filed 29 Oct 1976 Supersedes

N77.10201 [16 - 01, p 0031) Sponsored by NASA
{MASA-Case-ARC-11051-1; US-Patent-4,093.771:
US-Patent-Appl-SN-736910, US-Patent-Class-428-312;
US-Patent-Class-65-30R, US-Patent-{lass-65-60D,
US-Patent-Class-106-48, US-Patent-Class- 106-54,
US-Patent-Class-427-215: US-Patent-Class-427-376A
US-Patent-Class-427-3768; US-Patent-Class-427-379,
US-Patent-Class-427-380, US-Patent-Class-428-325;
US-Patent-Class-428-331, US-Patent-Class-428-341;
US-Patent-Class-428-427, US-Patent-Class-428-428,
US-Patent-Class-328.446; US-Patent-Class-428-920;
US-Patent-Class-428-408}  Aval  US Patent Office CSCL
118

The mvention relates to reaction tured glass and glass coatings
prepared by reacting a compound selected from the group
consisting of sihcon tetrabonde, silicon hexaboride, other boron
siicides. boron and mixtures with a teactive glass ftit composed
of a porous high silica boresiicate glass and boren oxide The
glassy composites of the present invention are useful as coatings
on low demsity fibrous porous silica insulabons used as heat
shields and for articles such as reaction vessels that are subjected
to high temperatures with rapid heaung and coohnyg and that
require resistance to temperature and repeated thermal shock at

" temperatures up to about 1482C (2700PF)

Officral Gazette of the U S Patent Office

N78-324234*§ HNational Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif
SPRAY COATING APPARATUS HAVING A ROTATABLE
WORKPIECE HOLDER Pastent Application
Marnell 'Smith, Victor W Katvala, and Ernest £. Porter, inventors
{to NASA) Filed 22 Sep 1978 12 p
{NASA-Case-ARC-11110-1; US-Patant-Appl-SN-245040) Avall.
NTIS HC AQ2/MF AD1 CSCL 13H

A spray coating apparatus is descnbed for rotating a
workpiece relative to a spray station to obtain a umiform coating
of the workpiece. The apparatus for retating the workpiece includes
a base support with a rotatable stage for rotation in the honzontal
plane and a rotatable stage for rotation i a second plane inclined
at an angle to the horizontal plane. The waorkpiece is rotatable
in both of two planes of rotaton The workpiece support is
detachable from the first rotatable stage and the workpiece is
readily detachable from the workplece support to facilitate off
loading of the spray coated workpiece. The workpiece helder
includes a spray guard extending around the periphery of the
workpiece to shield that surface of the workpiece where no
coating 15 desired The two degrees of freedom provided in the
rotation of the workpiece refative to the spray station permits
the various fzcets of e zgramic t'z 2 Ha sequentially rotated
into an orthagonal relanonsh:p'to the spriy station jor umirciene
costing NASA
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N78-154448%F Nanonal Aeronautics and Spaca Admenistration
Ames Resaarch Center, Moffett Freld, Calf
A COMPUTER PRCGRAM FOR CALCULATING LAMINAR
ARD TURBULENT BOUNDARY LAYERS FOR TWO-
DIPAENSIONAL TIME-DEFPEMDENT FLOWS
Tuncer Cebeci {Calf State Unwv, Long Beach) and Lawrence
W Carr Mar 1978 62 p refs
{NASA-TM-78470. A-7340} Avail NTIS HC AO4/MF AG1
CSCL 20D

A computer program i5 descnbed which provides solutions
of two dimensiwonal equations appropnate to laminar and turbulant
boundary layers for boundary conditions with an external flow
which fluctuates in magnitude The program is based on the
numerical solution of the goverming boundary layer equations by
an efficient two point finite difference method An eddy viscosity
formulation was used to model the Reynolds shear stress term
The mawm features of the method are briefly descnbed and
instructions for the computer program with a listing are provided
Sample calculations to demonstrate s usage and capabiities
for laminar and turbulent unsteady boundary layers with an axternal
flow which fluctyated In magritude are presented Author

N78-21019%§ National Aeronautics and Space Admunistration
Ames Research Center, Moffett Freld, Calif
A BIBLIOGRAPHY ON THE SEARCH FOR EXTRATER-
RESTRIAL INTELLIGENCE
Eugene F Mallove {Analytic Sci Corp, Reading, Mass), Mary
M Connors, Robert L Forward (Hughes Res Labs, Malibu, Calif },
and Zbigniew Paprotny [(Orzeszkowe). Poland} Mar. 1978
135 p refs
{NASA-RP-1021) Avail NTIS HC AQ7/MF AC1 CSCL 05B
This report presents a uniform compilation of works dealing
with the search for extraterrestnal intelligence Entnes are by
first author with cross-reference by topic index and by penodical
ndex This ibliography updates earlier bibliographies on this
general topic while concentrating on research related to listerung
for signals from extraterrestrial intelligence. Author

N78-25071*§ National Aeronautics and Space Admimistration
Ames Research Center Mofiett Field, Cahf

NASA AVIATION SAFETY REPORTING SYSTEM Quarterly
Report, 1 Apr. - 30 Jun. 1977

Apr 1978 62 p Prepared in cooperation with Batielle Columbus
Labs Mountamn View Cahf

(NASA-TM- 78476 A-7373
HC AQ4/MF AOQ1 CSCL 02A

Reports describing vanous types of communication problems
are presented along with summarnes deahng with judgment and
decisson making Concerns relating to the ground proximuy
warning sysiem are summarized and several examples of true
terramn proximity warmnings are provided An analytic study of
repors relating to profile descents was performed Problems were
found to be associaied with charung and graphic presentation
of the descents wath lack of uniformity of the descent procedures
ameng facilities using them and with the flight crew workload
engendered by profile descents. particularly when additional
requirements are interposed by air traffic control dunng the
execution of the profiles A selection of alert bulletins and
responses 10 them were reviewed Author

QR-5) Avail NTIS
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N78-26740%§ Natonal Aerchautics and Space Administration
Ames Research Center. Moffett Field, Calif.
SPACE ECOSYNTHESIS: AN APPROACHTO THE DESIGN
OF CLOSED ECOSYSTEMS FOR USE IN SPACE
R D MacElroy and M M. Averner (Cahforma Univ. at Berkeley)
Jun 1978 41 p refs
[NASA-TM-78491)} Aval NTIS HC AC3/MF AO1 CSCL 06K
The use of closed ecological systems for the rageneration
of wastes, air and water 15 discussed It is concluded that such
systems, if they are to be used for the support of humans in
space, will require extensive mechanical and physico-chamcal
support The reason for this 1s that the buffering capacity
avairlable in small systems 1s inadequate, and that natural bioclogical
and physical regulatory mechamsms rapidly bacome inoperative
It 15 proposed that mathematical models of the dynamics of a
closed ecological system may provide the best means of studying
the mutial problems of ecosystem closure A conceptual and
mathematical model of a closed ecosystem 15 described which
treats the biological components as a farm, calculates the rates
of flow of elements through the system by mass-balance
techmques and control theory postulates, and can evaluata the
requirements for mechanical buffering actwvities It 15 suggested
that study of the closure of ecosystems can significantly aid in
the estabhshment of general pringiples of ecological systems
Author

N78-26973%§ Nauonal Aeronautics and Space Admimistration
Ames Research Center, Moffett Field, Calif
CRITICAL REVIEW OF AMES LIFE SCIENCE PARTICIPA-
TION IN SPACELAB MISSION DEVELOPMENT TEST 3: THE
SMD 3 MANAGEMENT STUDY
Robert Helmireich (Texas Univ.,, Austin}, John Wilhelm {Texas
LIniv,, Austint Trieve A Tanner, Joan E. Sieber {Calf. State
Umv, Hayward), and Susan Burgenbauch Jun 1978 84 p
refs
[NASA-TM-78494, A-7471)
CSCL 05A

A management study was conducted to specfy activities
and problems encountered during the development of procedures
for documentation and crew traming on expenments, as well as
dunng the design, integration and delivery of a hfe sciences
expenment payload to Johnson Space Center for a 7 day
simulation of a Spacelab mission Conclustons and recommenda-
uons to project management for current and future Ames’ hfe
sciences projects are included Broader 1ssues relevant to the
conduct of future scientific missions under the constraints imposed
by the environment of space are also addressed ARH

Avail. NTIS HC AO5/MF AOC1

N78-27736%# Natonal Aeronautics and Space Administration
Ames Research Center, Moffett Field Cahf
CV 8980 INTERFACE TEST AND PROCEDURE ANALYSIS
OF THE MONKEY RESTRAINT, SUPPORT EQUIPMENT.
AND TELEMETRY ELECTRONICS PROPOSED FOR
SPACELAB
Bernard D Newsom Jun 1978 85 p refs
(NASA-TM-78484, A-7417) Aval NTIS HC A05/MF AQ1
CSCL 06C

A biclogical system proposed to restrain a monkey in the
Spacelab was tested under operational conditions using typical
metabohic and telemetered cardiovasculer instrumentation
Instrumentation, interfaced with other electrontcs, and data
gathering during a very active operational mission were analyzed
for adequacy of procedure and success of data handhng by the
onboard computer GG



N78-28979*} Nauonal Aeronautics and Space Admimstration
Ames Research Center. Moffett Field. Calif.
PROJECT PLAN FOR JOINT FAA/NASA HEAD-UP DISPLAY
CONCEPT EVALUATION
R F Hames Aug 1978
{NASA-TM-78512; HUD-1:
HC AO02/MF AO1 CSCL OBA
Head-Up Display {HUD] concept for large commercial
turbojet transport awcraft 1s considered for the its contnibution
to aviation safety in the form of improved performance during
the approach and landing phase fight. The basic reearch areas
represent fundamental questions that are stll unresolved and
which were considered important to the effective use of the
HUD by pilots Progect documentation and management
responsibiities are guthned GG

16 p Sponsored n part by DOT
A-7562) Avall NTIS

N78-32075%§ National Aeronautics and Space Adnunistrabion
Ames Reseaich Center. Moffett Fiald, Calif

NASA AVIATION SAFETY REPORTING SYSTEM CQuartorly
Report. 1 Jul, - 30 Sap. 1877

Jul 1978 62 p refs Prepared in cooperation with Battelle
Columbus Labs . Mountan View, Calif
[NASA-TM-78511, A-7568, QR-6}
HC AO4/MF AO01 CSCL O1C

An analytical study of reports relanng to cockpit alttude
alert systems was performed A recent change in the Federal
Air Regnlation permits the system to be modified so that the
alarting signal approaching altitude has only a visual component,
the aunditory signal would continuve te be heard if & dewiation
from an assigned aititude occurred Falure to observe altitude
alert signals and failure to reset the system were the commonest
cause of altitude deviations related to this system Cockprt crow
distraction was the most frequent reason for these failures. It
was noted by numerous reporters that the presence of altitude
alert systertn made them less aware of altitude- this lack of
alttude awareuass s discussed Faillures of crew coordination
were also noted It ss suggested that although modification of
the altitude alert system may be highly desrable in short-haul
aircraft, 1t may not be desirable for long-biaul aircraft in which
cockmit workloads are much lower for long penods of tme In
these cockpits, the aural alort approaching altitudes is perceived
as useful and helpful 1f the systems are¢ 1o be modified, 1t
appears that additional emphasis on altitude awareness during
recurrent tramming will be necessary, it 15 also possible that fhght
crew operating procedures dunng climb and descent may need
examination with respect to monitorng responsibilities. A selection
of alert bulleting and responses to them s presented B.B

Avail NTIS

NASA CONTRACTOR REPORTS

N78-106847 § Vestibular Function
Research Lab
FURTHER INVESTIGATION OF THE SPONTANEQUS AND
EVOXED ACTIVITY QF THE PRIMARY MEURONS OF
STATORECEPTORS (AND OTHER RECEPTORS) OF THE
LABYRINTH OF THE BULLFROG BEFORE, DURING AND
AFTER AN EXTENDED PERIOD OF WEIGHTLESSNESS,
INCLUDING ALTERNATIVE INTERVALS OF ARTIFICIAL
GRAVITY Final Raport, 15 Dec 1976 - 15 Oct. 1977
15 Oct 1977 24 p ref
{Grant NsG-2197}
{NASA-CR-154507)
08¢

Vestibular neuron actwity was examined by studying nerve
stmulation and evoked response A cooling element, applied to
the nerve consisted of a siver hook through which a coolant
flurd flowed Temperature changes were recorded via microtermis-
tors on an eight channel brush recorder. together with response

Diffusion of the coohng effect was measured. recovery time
was assessed, and the nerve was then studied hystologically
and ultrastructurally. Problems in frog preparatian were discussed
along with problems in mamtaining healthy specimens and bacteria
controlled aquana Author

Pittsburgh Unmiv. Pa

Avall NTIS HC A02/MF AO1 CSCL

52

" N78-16620*§ SR! Intetnational Corp, Menlo Park Calf

STUDY TO DESIGN AND DEVELOP REMOTE MANIPULA-
TOR SYSTEMS Annual Report, 1 Aug 1976 - 30 Now.
1977
J W Hill and J K Salisbury, Jr Nov 1977
{Contract NAS2-8652; SR! Proj 4055)
{NASA-CR-152092, AR-2} Availl NTIS HC AO6/MF AD1 CSCL
05H

A description 15 given of part of a contining effort both to
develop models for and to augment the performance of humans
controlling remote mampulal&'s The psoject plan cells for the
performance of several standard tasks with a number of different
mamipulators controls. and viewing conditions using an auto-
mated performance measunng system, in addiion, the project
plan calls for the development of a force-reflecting joystick and
supervisory display system Author

121 p refs

N78-21236F Life Systems, Inc Cleveland, Ohio
ADVANCED SOLID ELECTROLYTE CELL FOR CO2 AND
H20 ELECTROLYSIS Final Report
J W Shumar and T A Berger Mar 1978 52 p refs
{Contract NAS2-7862)
{NASA-CR-152093, ER-180-25)
HC A04/MF AD1 CSCL 07D

A sold electrolyte cefl with improved sealing charactenstics
was examined A tube cell was designed, developed fabricated,
and tested Design concepts wncorporated in the tube cell to
improve its sealing capabibty included mumimizing the number of
seals per cell and mowving seafs to lower temperature regions
The advanced tube cell design consists of one high temperature
ceramic cement seal, one high temperature gasket seal. and
three low temperature silcone elastomer Seals The two high
termnperature seals in the tube cell design represent a significant
improvement over the ten high temperature precious metal seals
required by the electrolyzer drum design For the tube ceil
design the solid electrolyte was 8 mole percent yttnia stabthzed
zirconium oxide shp cast 1nto the shape of a tube with electrodes
appled on the inside and outside suriaces Author

Availl NTIS

N78-22723*f Life Systems Inc, Cleveland, Chio
TECHNOLOGY ADVANCEMENT OF THE ELECTROCHEM).
CAL CO2 CONCENTRATING PROCESS Annual Report

F H Schubert R R Woods, T M Hallick, and D 8 Heppner
Mar 1978 76 p refs

{Contract NAS2-8666)
[NASA-CR-152098, LSI-ER-258-11)
HC AQ4/MF AD1 CSCL 06K

The overall objectives of the present program are to
{1) mprove the performance of the electrachemical CO2 removal
techmigque by increasing CO2 removal efficiencies at pCO2 levels
below 400 Pa, increasing cell power output and broadening the
tolerance of electrochemical cells for operation over wide ranges
of cabin relative humidity, {2} design, fabncate, and assemble
development hardware to continue the evolution of the electro-
chemical concentrating technique from the existing level to an
advanced level able to efficiently meet the CO2 removal needs
of 8 spacecraft ar revitalization system {ARS), (3) develop and
incorporate nto the EDC the components and concepts that
allow for the efficient integration of the electrochemical technique
with other subsystems to form a spacecraft ARS, {4} combine
ARS functions tc enable the elimination of subsystem components
and interfaces. and {6} demonstrate the integration concepts
through actual operation of a functionally integrated ARS )
Author

Avail NTIS

N78-23748%# Life Systems, Inc. Cleveland, Qhio
EVALUATION OF A SPACECRAFT NITROGEN GENERATOR
Final Report
R D Marshall, M K Lee, and F H Schubert Apr. 1978
51 p refs
{Contract NAS2-8732)
(NASA-CR-152087, ER-251-8) Avall NTIS HC AO4/MF AO1
CSCL 06K

A research and development program was successfully
completed towards the development of a method of generating
nmitrogen for cabin leakage makeup aboard space vehicles. The



nitrogen generation concept used hquid hydrazine as the stored
form of mitrogen, This reduced tankage and expendables weight
associated with 'igh pressure gaseous and cryogenic hiquid
nitrogen storage The hydrazine was catalytically dissociated to
yield a mxture of mtrogen and hydrogen. The latter was separated
to provide the makeup mtrogen The hydrogen will be used in
the reduction of merabolic caroon dioxide Author

N78-25767*f
Cahf
AN INVESTIGATION OF THE REDUCTION OF CARBON
DIOXIDE IN A SILENT ELECTRIC DISCHARGE Final
Report
Robert § Luce and Barbara Greenough. ed Jun 1978 63 p
refs
{Contract NAS2-9551)
[NASA-CR-152146, LMSC-D626407)
HC AQ4/MF AD1 CSCL 06K

The reduction of CO2 to 02 and CO i a sient electnc
discharge was studied 1t was found that current alone (in the
ionized plasma mduced by the silent electric discharge} was
reponsible for the CO2 reduction process Voltage and frequency
“were tmportant only in 3o far as they induced current In the
plasma Pressure and temperature were of mumemum influence
in the process The large power consumpiion 10 the process
was recognized as resulting from the low power factor of the
reactor vessel which electnically behaved like a capacitor The
power factor was subsequently improved-by adding an inductive
element to make the reactor vessel capacitance part of a resonant
cireuit [t was found that the CO2 reduction process was most
efficient in terms of power vs reduction rate when a voltage
was employed that was only slightly higher than that needed to
induce the plasma Author

Lockheed Misstles and Space Co, Sunnyvale,

Aval  NTIS

N78-28807*# Life Systems, Inc, Cleveland, Omo
ADVANCED INSTRUMENTATION CONCEPTS FOR ENVI-
RONMENTAL CONTROL SUBSYSTEMS Final Report, Jul
1978 - Jun 1978
P Y Yang F H Schubert, J R Gyorki, and R A Wynveen
Jun 1978 58 p refs
{Contract NAS2-9251)
{NASA-CR-152100. ER-309-6} Availl: NTIS HC AO4/MF AOt
CSCL 05H

Design, evaluation and demonstration of advanced instrumen-
tation concepts for improving performance of manned spacecraft
environmental contrgl angd hife sepport systems were successfully
completed Concepts 10 aid maintenance following fault detection
and isolation were defined A computer-gmded fault correction
tnstruction program was developed and demonstrated i a
packaged unit which also contains the operator/svslem inter-
face G.G

N78-29699*%F Systems Technology, Inc  Mountain View, Calif
SIMULATION AND ANALYSIS OF WIND SHEAR HAZARD
Final Repert, Jun. 1976 - Oct 1977
John M Lehman, Robert K Heffley, and Warren F Clement
Dec 1977 156 p refs
{Contract NAS2-8889)
{NASA-CR 157470, AD-A052435, STI-TR-1063-3,
FAA-RD-78-7) Avail NTIS HC A08/MF AO1 CSCL Q1B

The resuits of an unmanned simulation and an analysis of
wmd shear hazard are presented The study involved the
application of mathematical medels of four dwerse passenger
aiccraft types ranging from a small STOL commuter arcraft 10 a
jumbt et and of pilot models appropnate 1o each fight situation
The hazard t0 each arcraft was evaluated for both approach
and takeoff in three severe wind shear profiles The effects of
vatying operational techniques and propulsion system features
were investigated and explained wath the aid of a simplified
hnear analysis No direct correspondence .was found between
wind shear hazard and arcraft size or type per se Instead, the
main factors affecting sensitivity to wind shear were shown to
be awspeed, fight path regulation, and airspeed regulation, Also,
the shear dependency as modeled in the simutation was found
1o be important Auythor
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N78-30808%# Flonda Agricultural and Mechanical Unw,
Tallahassee  School of Pharmacy

REGULATION OF THE ADRENAL CORTEX FUNCTION
DURING STRESS Annual! Report

Karam F A Soliman 1 Sep 1978 53 p refs

[Grant NsG-2183)
[NASA-CR-157397)
068

Avall NTIS HMC AQ4/MF AD1 CSCL
A proposal to study the function of the adremal gland n
the rat dunng stress 1s presented In the proposed project, thrze
different phases of experimentation will be undertaken The furst
phase includes establishment of the circadian rhythm of both
bram amines and glucocoticods, under normal conditions and
under chronic and acute stressful conditions The second phase
includes the study of the pharmacokinetics of glucocorticad
binding under normal and stress condittons The third phase
ncludes brain uptake and binding under different expenmental
conditions In the outlined expenments bran biogemc ammes
will be evaluated, adrenal functions wilf be measured and stress
effect on those parameters will be studied It 1s hoped that this
nvestigation can explain some of the complex relationships
between the brain neurotransmiiter and adrenal function Author

N78-32108%} Systems Technology. Inc. Mountain View, Calif
COMPUTED RESPONSES OF SEVERAL AIRCRAFT TO
ATMOSPHERIC TURBULENCE AND DISCRETE WIND
SHEARS Final Report
Wayne F. Jewell, Robert L. Stapleford, and Robert K Heffley
Feb 1977 79 p refs
[Contract NAS2-8888)
{NASA-CR-152185, ST-TR-1063-2)
HC AD5/MF A01 CSCL 01C

The computed AMS and peak responses due to atmosphenc
turbulence and discrete wind shears, respectvely, are presented
for several aircraft in different flight conditions The responses
are presented with and without the effects of a typical second
order washout filter. A complete set of dimensional stability
derivatives for each aircraft/flight condition combination evalu-
ated is also presented Author

Avail NTIS

JOURNAL ARTICLES,-BOOKS AND
CHAPTERS OF BOOKS

AT78-25560 Chemical interpretation of Viking Lander 1
life detection experiment E. V. Ballou, P C. Wood {San Jose State
Unwersity, San Jose, Calif ), T Wydeven, M E Lehwalt, and R E
Mack {MASA, Ames Research Center, Mofiett Freld, Calf }. Nature,
vol 271, Feb 16, 1978, p 644, 645. 9 refs

An garth based evaluation of the Viking Lander 1 life detection
experiments was conducted using a radiofrequency glow discharge i
a simulated Martian atmosphere. The Gas Exchange Experiment
conducted in the humid mode released subsiantial amounts of CO2,
02, N2, Ar, and CO into the atmosphere, indicating that these
substances were adsorbed onto the Martian soil  An adsorption
patential plot 15 given, graphing quantity of gas against time {d} For
a model surface .area of 17 squares meters per gram of measured
substance, oxygen adsorption was found 1o be relatwely high, a
restlt which tends to confirm the hypothesis thal Martian oxygen
exists largely in chemisorbed states or in active oxygen compounds,
e g, peroxide, superoxide, hydroperoxide D MW.

A7B-27124 * Effects of exercise and excitement on mesen-
teric and renal dynamics in conscious, unrestrained baboons. 5 F.
Vatner {Harvard Umversity, Peter 8ent Brigham Hospital; Children's
Hospital Medical Center, Boston, New England Regional Primate
Research Center, Southhoro, Mass ). American Journal of Physiol-
ogy, vol 234, Feb 1978, p H210-H214. 24 reis. Research supported
by the American Heart Association, Grants Mo PHS-HL-15416; No.
NsG-2136

Radiotelemetry was used to measure artenal pressure and
mesentenic and renal blood flows from mine unrestrained, conscious


http:H210-H214.24

baboons during periods of rest, moderate exercise, and extreme
excitement. A description of the experiments hardware is presentad,
including  artificial  depressants  phenyleyclidine  hydrochloride,
05-1.0 mg/ke, and pentobarbital sodium, 15 mg/kg, and an
ultrasonic telemetry flow meter. Results showed rising heart rate and
arterial pressure coupled with a reduction of mesenteric and renal
flows as the level of exercise was increased. These findings are
compared with mesenteric_and_renal flows.somewhat-above-control
level, but relatwely stable heart rate and arterial pressure, post
prandially. Attention is gwen t0o a quantitative analysis of the
experimental results D MW

AT8-29562 * Responses of articular and eprphyseal cartilage
zones of developing avian radii to estrone treatment and a 2-G
environment. J. A Negulesco and T. Kossler (Ohio State Urniversity,
Columbus, Ohio). Aviation, Space, and Environmental Medicine, vol
49, Mar. 1978, p 489-494. 42 refs. Research supported by the Chio
State University, Contract No. NAS2-6634, Grant No. N1H-5409.
Histological measurements of radii from chickens exposed to
estrone and hypergravity are reported Female chicks at two weeks
post-hatch were maintained for two weeks at earth gravity or 2 G
with daily wjections of 0.2 or 0.4 mg estrone Animals were
sacrificed after the last wnjection, and the radii were processed by
described histological techniques The results suggest that proximal
and distal epiphyses of developing radii show different morphiological
responses to estrone and hypergravity. ML,

AT8-32673 * Human problem solving performance in a fault
diagnosis task W B Rouse {Hlinois, University, Urbana, Il ) /EEE
Transactions on Systems, Man, and Cybernetics, vol SMC-8, Apr
1978, p 258-271 52refs Grant No NsG-2119

12 15 proposed that humans 1n automated systems will be asked
to assumne the role of troubleshooter or problem solver and that the
problems which they will be asked to solve in such systems will not
be amenable to rote solution The design of visual displays for
problem solving i such situations s considéred, and the results of
two expenmental investigations of human problem solving per-
formance i the diagnosis of faults in graphically displayed network
problems are discussed The effects of problem size, forced-pacing,
cornputer aiding, and training are considered. Results indicate that
human petformance dewiates from—optimality as problem size
increases. Forced-pacing appears to cause the human to adopt farrly
bruie force strateges, as compared to those adopted n self-paced
situations  Computer ading substanuially lessens the number of
mustaken dragnoses by performing the bookkeeping portions of the
task {Authaor}

A78-33522+ Extent of utilization of the Frank-Starling
mechanism n conscious dogs D H Boeticher {Harvard University,
Harvard Medical School, Boston, Mass ), § F, Vatner {Peter Bent
Brigham Hospital, Boston, Mass.}, G R. Heyndrickx {Children's
. -Hospital Medical Center, Boston, Mass ), and E. Braunwald {(New
England Regional Primate Research Center, Southborough, Mass)
American Journal of Physiology. vol 234, Apr. 1978, p. H338-H345
36 refs Research supported by the American Heart Association,
Grants No. PHS-HL-15416, No PHS-HL-17459; No PHS-HL-17665,
No NsG-2136

The left ventricular end-chastolic pressure<limension relation-
ships 1n consclous dogs were studied, the ventricle was stressed to its
Iimit in terms of myocardial preload in order to assess the exteny of
use of the Frank-Starling mechamism under these conditions The
preload was increased through velume loading with saline infusions,
the provecation of global myocardial ischemia by constriction of the
feft main coronary artery, and infusion of methoxamine While left
ventnicular  end-diastolic pressure increased substantially o the
reclining conscious animals, the left ventricular end-diastolic diame-
ter did not increase, suggesting a munimum role for the Frank-
Starling mechanism n this case. JMEB
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A78-34503 * Light element geochemistry of the Apollo 12
site. J F Kerridge, |. R. Kaplan, C C. Kung, D. A, Winter, D. L
Friedman {Califorrua, University, Los Angeles, Calif), and D. J.
DesMarais {(NASA, Ames Research Center, Extraterrestrial Biology
Div., Moffett Field, Calf.}). Geochimica et Cosmochimica Acta, vol
42, Apr. 1978, p. 391-402. 59 refs. Grant No. NGR-05-007-289,
Analytical techmiques of improved sensitiity have revealed
detals of the concentrations and isotopic compositions of light
elements for a comprehensive suite of samples from the Apollo 12
regolith. These samples show a wide spread in maturity, although
maximum contents observed for solar wind elements are less than
observed at other sites, possibly reflecting relative recency of craters
at the Apollo 12 site. Isotopic composition of nitrogen i1s consistent
with the idea that N-15/N-14 in the solar wind has increased with
time, at ieast a major part of this increase having occurred in the past
3.1 Gyr. Sulfur isotope systematics support a model in which sulfur
is both added to the regolith, by meteoritic wnflux, and lost, by an
1sotopically selective process Most soils from this site are heavily
contaminated with terrestreal carbon. {Author}

AT78-36602 * Flurd-electrolyte shifts and maximal oxygen
uptake in man at simulated altitude /2,287 m/. J E. Greenleaf, E. M
Bernauer, W. C. Adams, and L Juhos {NASA, Ames Research
Center, Laboratory of Human Environmental Phystclagy, Moffett
Field; Cabifornia, University, Dawis, Cahf}. Journal of Applied
Fhysiology: Respiratory, Enmviraonmental and Exercise Physiology,
vol 44, May 1978, p 652-6568. 33 refs,

Experiments were conducted on six trained distance runners
{21-23 yr) subjected to an eght-day dietary controb at sea level,
followed by an eight-day stay in an altitude chamber (2287-m
altitude) and a four-day recovery at sea level. Fluid and electrolyte
shifts duning exercise at altitude were evaluated to gain msight into
the mechanism of reduction in working capacity. The results are
discussed 1n terms of resting fluid volumes and blood constituents,
maximal exercise varrables, and maximal exercise fluid-electrolyte
shifts. Since there are no significant changes in fluid balance or
resting plasma volume (PV) at altitude, it is concluded that nasther
these nor the excessive PV shifts with exercise contribyte to the
reduction in maximal oxygen uptake at altitude. Durning altitude
exposure the percent loss in PV 15 found to follow the percent
reduction in maximal oxygen uptake, however, on the first day of
recovery the percent change in PV remains depressed while maximal
oxygen uptake returns to control levels 5D.

A78-37055 * Stratospheric measurements of CF2CI2 and
N20. B. ). Tyson, J. F. Vedder, J. C Arvesen {NASA, Ames
Research Center, Moffett Field, Calif}, and R. B. Brewer Geo-
physical Resparch Letters, vol 5, May 1978, p. 369-372 21 refs
Concentrated samples of stratospheric air were obtamed at

- pressure alutudes of 18 3 km and 21 3 km aboard U-2 aircraft, and

at 283 kwm and 35.9 km aboard a balloon platform. The mixing
ratios of CF2CI2 and N20 are reported for locations in California,
Oregon, Texas, and Quebec, Canada. The observed mixing ratios
compare within a factor of 2 to those reported by other investigators
and show a more ramid decrease with altitude than predicted by a
two-dimensional model. {Author)

A7837130 * A madel of human decisionmaking in 2 fault
diagnoss task W B. Rouse (Hlinois, University, Urbana, IIL). /EEE
Transactions on Systems, Man, and Cybernetics, vol. SMC-8, May
1978, p. 357-362. Grant No. NsG-2119,

Utihzing elementary concepts from the theory of fuzzy sets as
well as several nonfuzzy heunstics, @ model is presented of human
decisionmaking in the task of troubleshooting graphtcally displayed
networks. The performance of the model is compared to the results
of two previously reported experimental studies The ability of the
model to represent human decisionraking as a function of network
size, forced-pacing, and computer aiding is considered. {Author)


http:652-658.33
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A78-39746 * The Viking biological experiments on Mars H
P Klein {NASA, Ames Research Center, Moffett Freld, Cahif.)
fearus, vol. 34, June 1978, p 666 674. 24 refs

The three biological experrments on board the Viking Mars
Landers are discussed The gas exchange experiment provided
penodic measurements of the composition and quantity of gases
from Martian surface material, either in a humud or a wet nutrient
samphng mode The labeled release experiment demonstrated that
adding an aqueous solution of dilule radioactive compounds to
Martian materal caused a vapid release of labeled gas The results of
the pyrolytic release experiment remam difficult to nterpret Data
from the fust two experiments suggest that oxidants {ncluding
H202 and ron oxide} rather than biota may account for all the
observed reactions. J.M B.

AT8.41162 Hormonal indices of tolerance to 4Gz accelera-
tion 1n female subjects J Vernikos-Danells, M F Dallman, P
Forsham, A L Goodwnn, and C S Leach {NASA, Ames Research
Center, Biomedical Research Div,, Moffett Field, Califorma, Unwer-
sity, San Francisco, Calif ; NASA, Johnson Space Center, Biomedical
Research Dwv., Houston, Tex.). Awation, Space, and Environmental
Medicine, vol 49, July 1978, p. 886 889 17 refs

As a possible predictive test for screening Space Shuttle
passengers, the secreiions of the pituitary adienzl system and the
adrenal medulla have been Studied in conjunction with exposure to
gravitanonal acceleration three times the normal level, The 12 female
subjects in the test were divided into ambulatory and bedrest groups
Before bedrest, a high tolerance to centnfugation appeared to be
linked 1o increases i plasma ACTH and cortisol This telationship
did not hold after bedrest The correlation between tulerance to
centrifugation and 24-hour urinary epinephiine-ig-norepinephrine
ratios was not sigrificant. JMB.

A78-41164 * Space colomzation - Some physiological per-
spectives. L H Winkler [NASA, Ames Research Center, ‘Mofieit
Field, Calif } Awation, Space, and Environmental Medicine, vol 49,
July 1978, p 898-901. 15 refs

Physiologinal criteria determintng the design of the habitat for a
space colony with 10,000 people are discussed Centrifugally
generated earth-normal gravity, maximum wonizing radizgtion daose
standards less than or equal to 0 5 rem/year {obtained with passive
shielding), and an atmosphere with reduced mitrogen parual pressures
were established as design requirements for the habitat. However,
further research 1s needed to determine whether humans experience
complete adaptation 10 weightlessness and whether there are
long-term effects of hreathing vanous atmospheric mixtures and
pressures JMB

A78-42817 * Physiologie regulation of body energy storage
G € Pitts {Virginsa, University, Charlotteswille, Va} Metabolism,
vol. 27, Apr 1978, p 469-478 57 vrefs Grants No
NGR-47-005-213, No NsG-2225

Both nmew and published date {rats, mice, and human beings) on
three parameters - fat mass, fat-free body mass (FFBM), and total
body mass in some cases - are evaluated. Steady state valuas of the
parameters are analyzed for changes in response to specific perturb-
ing agents and for their frequency distnbutions Temporal saquences
of values on indiduals are examined for evidence of regulatory
responses The results lead to the hypothesis that the FFBM is
regulatedd, but probably not as a unit, and that mass of fat s
regulated with a high prionity near the range extremes but with a
much lower prionity in the mid-range Properties and advantages of
such a mechanism are discussed. [Author)

A78-44131 * Simulator evaluation of three situation and
guidance displays for V/STOL awrcraft zero-zero lending approaches.
M. R. Murphy, E A. Palmer, T E. Wempe {NASA, Ames Research
Center, Man-Vehicle Systems Research Div , Moffett Field, Calif), L
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A McGee, and C H. Paulk {NASA, Ames Research Center, Flight
Systems Rescarch Div , Moffeit Field, Calii | J/EEE Trarnsactions on
Systems, Man, and CyDernetics, vol, SMC-8, July 1978, p 563571 &
refs

A simulator study was undertaken to compare and evaluate the
destan features of the electronic displays for possible use in V/STOL
awrcraft. a combined transiton display {Display A), a perspective
display (Dhsplay B}, and a hover display {Display C). Display B
presents height information via ntegrated elements, Displays A and
C present information similarly except that Display C presents
vertical and Iateral guidance via conventional ¢ross pomnters. High
ol work load was attmned by evaluating the displays only as
situational guidance displays in a simulated vehicle without stabikiey
augmentation. Gle stopes of 6 and 15 deg were used, and
steady-state and no-wind conditions were randomly presented Six
pilots participated, and fifty-five objective performance measures
were taken along with pilot opinions PTH

AT8-48574 * Calcium transport in Halobacterium halobwum
envelope vesicles., J W Belliveau and J. K Lanyi {(NASA, Ames
Reseaich Center, Extraterrestrial Biology Dw , Moffett Field, Caht.).
Archives of Biochemistry and Biophysics, vol 186, Feb 1978, p.
08-105. 42 refs.

A78-48577 * Synthesis of porous polyaromatic column
packings for GC analysis of extraterrestrial atmospheres, F H
Woeller and G, E Pollock [NASA, Ames Research Center, Moffett
Field, Caluf.). Journal of Chromatographic Scrence, vol, 16, Apr.
1978, p 137-140. Brefs

The preparation of a polymer for the Pioneer-Venus Large Probe
Gas Chromatograph and another polymer for gas.chromatographic
analysis of the Jovian atmosphere 1s described. Technical-grade
divinylbenzene 1s used as a reliable and economical source of
monomer for the preparation of polymer beads. The discussion
covers monomeric preparation, polymenzation apparatus, first-stage
polymer beads, second-stage polymer beads, amino-polymer, col-
umns and gas-chromatographic 1esting instrumentation used The
polymer for the Ploneer-Venus gas chromatograph i1s also suitable for
ammonia but not for amine.analysis. However, the polymer for the
analysis of the Jowian atmosphere 1s a chemically derivatized
arematic polymer that is suitable for amine analysis. The two-stage
polymerization produces a highly efficient polymer packing clearly
superior to others prepared by adjusted dilution of the aqueous-
organic suspension system. 5D.

AT8-48578 Ifllumination-dependent  ¢hanges in the in-
trinsic fluorescence of bacteriorhadopsin R A Bogomolni, L
Stubbs, and J K Lanyi (NASA, Ames Research Center, Extra-
terrestrial Biology Div, Moifett Field, Cabiformia, University, San
Francisco, Calf} Biochermstry, vol. 17, no 6, 1978, p 1037-1041.
27 refs Grants No. NIH-1-RO1-Gi-23651-01, No NsG-7151 ~
The -paper describes the intrinsic UV fluorescence of bacteric-
rhodopsin in some detail and determines the changes during the rapid
cyche reaction following ight flashes Theresubts suggest that several
tryptophan residues are affected in the protein, among them one or
more exposed to aqueous medium. The kinetics of the fluorescence
changes coincide closely with events mnvolving the retinal residue
during the deprotonation and reprotonation of the Schff base group
SD

AT8.48579 * Methionine tr}msport in Halobacterium halo-
bium vesicles - Noncompetitive, asymmetric inhubition by L-Cyste-
ine. S L Helgerson {Califormia, University, San Francisco, Calif } and
J. K. Lanyi {NASA, Ames Research Center, Extraterrestrial Biology
Dw, Moffgtt Field, Cahf} Brochemistry, vol 17, no. 6, 1978, p
1042-1046 24 refs
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A78-48581 * Spectrophotofluorometric and electron micro-
scopic study of Lipofusein accumulation in the testis of aging mice.
J.o dhiguel, P. R Lundgren (NASA, Ames Research Center, Bio-
medical Research Div, Moffe Field, Cahl ), and J. E. Johnson, Jr
{National Institules of Health, Mstional Institute on Agmg, Balti-
more, Md ). Journal of Gerontology, vol 33,n0 1, 1978, p. 5-19 65
rels

AT78-48671 * Gravity as 2 biochemical determinant, S. M.
Siegel {Hawaii, Uniwversity, Honolulu, Hawaii) COSPAR, Plenary
Meeting, 21st, Innsbruck, Austria, May. . 29-June 10, 1978, Paper. 20
p. 67 refs Grant No NGR-12-001.053; Contracts No NAS2-6624,
No NAS2-8687.

Hypogravity effects on the biochemistry of hwving organisms are
surveyed, and the differences found under orbital, clinostat, and
flotation conditions are examined Changes ¢an be transient - such as
altered serum hormone and electrolyte levels in man - and disappear
shortly after return to earth, or changes can be more persistent or
permanent, as seems to be the case for changes in the skeletal system
mineral and protemn constituents for humans who have been in space,
While pfant ethylene and peroxidase both increase under orbital,
chnostat, or flotation condittons, 3-PGA-dehydrogenase ncreases
under orbital but not clinostat condittons and cytochrome C
reductase and malic dehydrogenase are affected by clinostat but not
actual free fall conditions Reasons for these discrepancies are
considered. M.L.

A7E-A8717 = ff Carbon suboxide polymer, an explanation for
the wave of darkermng on Mars. V. | Ovama, B. J Berdahl, and F.
Woeller (NASA, Ames Research Center, Moffett Field, Calif.).
COSPAR, Plenary Meeting, 21st, Innsbruck, Austria, May 23-June
10, 1978, Paper. 14 p. 30 refs

The carbon suboxide thermal polymer or its irradiated product
is affected by water vapor. The polymerized carbon suboxide
simulates the Martian wave of darkening on the mner wall of a glass
tube when humidified by passage of water vapor through the tube,
The polymer was visibly darkened by the advancing vapor front.
With increasing polymer thickness andfor water vapor concentraton
the wave of darkerung similarly intensifies simulating the dark fringe
m the Maruan crcumpolar areas Surfaces are hghtened constantly
being renewed by particulate material settling from the atmosphere.
It is hypothesized that hght apd dark areas have polymer coatings,
but light areas have small particles which scatter white Irght more
effectively and appear brighter on the surface of Mars {Author)

A78-48719 * § Continuous metabolic and cardiovascular mea
surements on a monkey subject during a simulated 6-day Spacelah
mission. N Pace, D F Rahimann, R C Mams, A M Kodama
{Cahfornra, University, Berkeley, Caltf), and E. P. McCutcheon
{NASA, Ames Research Center, Biomedical Research Dw, Moffett
Field, Cahf.). COSPAR, Plenary Meeting, 2ist, Innsbruck, Austria,
May 29-June 70, 1978, Paper. 3p 6 refs Grant No NsG-7262

An adult male pigtated monkey {Macaca nemestrina) with
surgically implanted brotelemetry unit was inserted into a fiberglass
.pod system which was nstalled In a Spacelab mock-up to stnulate a
G-day mission during which extensive physiological measurernents
were obtamed. The purpose of the pod was to make possible the
study of respiratory gas exchange. Body temperature and selected
cardiovascular parameters were recorded continuously for 2.6 days
prior ta 'launch’, 6.3 days during ‘flight’, and 1 & days after ‘landing’
The results are surveyed, and it 15 concluded that it 1s feasible to
perform sound physiological experiments on noenhuman primates in
the Spacelab environment. M.L

A78-49780 * # Space habitats. R. D. Johnson (NASA, Ames
Research Center, Moffett Field, Calf.). In: Our extraterrestrial
heritage: From UFO's to space colontes, Proceedings of the Jont
Symposium, Los Angeles, Calif., January 28, 1978. (A78-
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49776 22-12) Los Angeles, American Institute of Aeronautics and
Astronautics, inc, 1978, p. 76-84. 8 refs.

Differences between space wmdustrialization and space colomza-
tion are outhined along with the physiological, psychological, and
esthetic needs of the inhabitants of a space habitat The detrimental
effects of zero gravity on human physiology are reviewed, and the
necessity of prowiding artificial gravity, an acceptable atmosphere,

.and.comfortable relative hurmidity and temperature’in aspace habstat

is ciscussed. Consideration is also given to social organization and
governance, supply of food and water, and design criteria for space
colonies. BJ

A7851225 * Inlbition of bone formation during space
fight E. R Morey {NASA, Ames Research Center, Biomedical
Research Dw | Moffett Field, Cahf) and D J Bayhink {LL.S Veterans
Administration Hospital, Tacoma, Washmnaton, University, Seattle,
Wash } Science, vol 201, Sept. 22, 1978, p. 1138-1141. 20 refs,
Grant No NIH-DE-02600 NASA Order RA-18698-B

Parameters of bone formation and resorption were measured in
rats orbited for 19.5 days aboard the Soviet Cosmos 782 biological
satelhite. The most striking effects were on bone formation During
flight, rats formed sigmbicantly less periosteal bone than did control
rats on the ground An arrest line at both the penosteum and the
endosteumn of flight ammals suggests that a complete cecessation of
bone growth occurred Durning a 26-day postflight peried, the defect
in bone formation was corrected No significant changes in bone
resorption were observed, {Author}

A78-51346 * Digital filter structures having low errors and
simple hardware implementation A |, Abu-El-Haija (IBM Thomas J
Watson Research Center, Yorktown Heghts, N Y.}, K. Sheno
{Telecormmunications Center, Stamford, Conn }, and A M Peterson
{Stanford Unwersity, Stanford, Calf ) [EEE Transactions on
Circuits and Systems, vol. CAS-25, Aug 1978, p. 593599 20 refs
Grants No. NGL-05-020 014, No NsG-2121, No NCA2-OR745614,
Contract No NOD014-75-C-0601

Sensitivity and  roundoff errors can seriously limit  the
apphication of recursive digital filters i practice, particularly when
the filters have poles near z = + 1 A filter structure, based on digital
incremental computers is proposed, which has low sensitivity, good
error characteristies, and simple hardware implementauon for pole
locations close to z = + 1. Expressions for the roundoff errors are
denwved and compared to those for conventional structures. A design
procedure 1s suggested to implement the new filter structure given
the transfer function Semuolation results are presented {Author)

A78.51886 * Square Ising ferromagnetic and
antiferromagnetic lattices 1n a magnetic field - A new perturbation
approach, § Aronowitz {NASA, Ames Research Center, Chemical
Evolutton Branch, Moffert Field, Cahf ). Physical Review B - Solid
State, 3rd Series, vol 17, Mar 1, 1978, p 2305-2316 15 refs
Contract No A-3994-B.

A78-53400 * Computer display and mampulatien of brologi-
cal molecules, Y Coeckelenbergh, R D. MacElroy (NASA, Ames
Research Center, Extraterrestnal Biofogy Div , Moffett Field, Calif ),
J Hart {NASA, Ames Research Center, Computation Div , Moffett
Field, Calif }, and R. Rein {Roswell Park Mamorial Institute, Buffalo,
N Y.). Computers and Graphics, vol 3,1978, p 9-16. 20refs

This paper describes a computer model that was designed to
investigate the conformation of molecules, macromolecules and
subsaquent complexes. Utilizing an advanced 3-D dynamic computer
display system, the model 15 sufficiently versattle to accommodate a
large vanety of molecular input and to generate data for multiple
purposes such as wvisual representation of conformational changes,
and calculation of conformation and interaction energy. Molecules
can be built on the basis of several levels of information. These
include the specification of atomic coordinates and connectivities



and the grouping of building blacks and duphcated substructures
using symmetry rules found n crystals and polymers such as proteins
and nucleic acids. Called AIMS {Ames Interactive Molecular model-
ing System), the model is now being used to study pre-biotic
motecular evolution toward life {Author}

A78.53874 * Degradation of biochemical activity in sou
sterilized by dry heat and gamma radiation, K L. Shih and K A.
Souza [NASA, Ames Research Center, Extraterrestrial Biology Div ,
Moffett Freld, Calif.}. Orgins of Life, vol. 9, Sept. 1978, p 51-63 16
refs

The -effect of soil stenilization by dry heat {0.08% relative
humichty}, gamma radiation, or both on soil phosphatase, urease, and
decarboxylase activity was studied. Soil stenilized by a long exposure
to dry heat at relatively [ow temperatures {eight weeks at 100.5 C)
retained higher activities than did soil exposed to a higher tempera-
wre {two weeks at 124.5 C), while all activity was destroyed by four
days at 148 5 C Stenlization with 7 & Mrads destroyed less activity
than did heat sterilization. The effece of several indwidually
nonsterizing doses of heat radiation is described M.L.

A78-53875 * Chemical evalution and the origin of life -
Bibliography supplement 1976. M, W, West, R. A, Koch {San Jose
State University, San Jose, Calif.}, and S. Chang {NASA, Ames
Research Center, Moffett Field, Calf.). Origins of Life, vol. 9, Sept.
1978, p. 67-74. 125 refs, Grant No, NCA2-DAG75-707

PATENTS

N78-14104* National Aeronautics and Space Administration
Ames Research Center, Moffett Field. Cahf.
AUTOMATIC MULTIPLE-SAMPLE AFPPLICATOR AND
ELECTROPHORESIS APPARATUS Patent
Benjamin W Grunbaum nventor {to NASA) (Calif Univ, Berkeley}
lssued 6 Dec 1977 7 p Filed 24 Nov 1976 Supersedes
N77-12157 (15 - 03, p 0305} Sponsored by NASA
{NASA-Case-ARC-10981-1, US-Patent-4,061,561:
US-Patent-Appl-SN-744574, US-Patent-Class-204-299R,
US-Patent-Class-204-180G) Avall  US Patent Office CSCL
07D

An apparatus for performing electrophoresis and a multiple-
sample applcator is descnbed Electrophoresis is a physical
process in which electncally charged molecules and collaidal
particles, upon the applcaton of a de current, migrate along a
gel or a membrane that 1s wetted with an electrolyte, A
multiple-sample applicator 15 provided-which coacts with a novel
tank cover to permit an operator enher to depress a single
button, thus causing multiple samples to be deposited on the
gel or on the membrane simultaneously, or to depress one or
maore sample applicators separately by means of a separate button
for each applicator. Official Gazette of the U S Patent Office

N78-18783*f WNational Aeronautics and Space Administration
Ames Research Center, Moffett Fisld, Calif
SPACESUIT MOBILITY JOINTS Patant Application
Hubert C Vykukal. wnventor {to NASA)} Filed 3 Mar.
45 p
{NASA-Case-ARC-11058-2; US-Patent-Appl-SN-883084} Avail
NTIS HC AO3/MF AO1 CSCL OSH

A’spacesuit is presented having a waist joint, shoulder joints,
elbow joints, hip joints, and ankle joints Each of the joints includes
at {east one parr of annuli supponted for pivotal displacement
about paralleling axes and a flexible, substantially impermeable
diaphragm of a tubular cenfiguration spanning the distance
between the annuli and connected thereto in a hermetically sealed
ralationship The diaphragm includes at least cne rothng convolu-
tion having a crown dispesed in a fixed relation with an axis
about which one of the annull pivots The knee joint 1s constructed
slightly different from the other joints. A curved tubular shall 1s

1978
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disposed between two circular bellows, Cables are secured to
the rings, shell, and bellows, The cables limut the motion,of the
bellows when the suit is pressurized NASA

N78-22720%§ National Aercnautics and Space Administration,
Ames Research Center. Moffett Field, Calif
SWEAT COLLECTION CAPSULE Patent Application
John'E. Greenleaf and Robert W Dalaplaine, inventors (to NASA)
Filed 19 Apr, 1978 10 p
[NASA-Case-ARC-11031-1, US-Patent-Appl-SN-887828) Avail
NTIS HC AO2/MF A01 CSCL 06B

A sweat collection capsule permitting guantitative collection
of sweat is descnbed The capsule was comprised of a frame
held immolnle on the skin, a closure secured to the frame and
absorbent material located next to the sk in a cavity formed
by the frame and the closure, The absorbent matenals was
removad from the dewice by removing the closure from the frame
while the frame was held immobile on the skin. NASA

N78-27276%§ National Aeronautics and Space Administration
Ames Research Canter, Moffett Fiald, Cahf

-CHELATE-MODIFIED POLYMERS FOR ATMOSPHERIC GAS

CHROMATOGRAPHY Patent Application
Warren W Christensen, Ludwig A Mayer (San Jose State Univ,

Calf), and Fritz H. Woeller, inventors {to NASA) (San Jose State
Univ, Cahf} Filed 30 Jun 1978 20 p Sponsored by NASA .
{NASA-Case-ARC-11154-1; US-Patent-Appl-SN-921626) Avail.
NTIS HC AOZ/MF AO1 CSCL 07D

New polymeric materials were developed to serve as the
stationary phase in chromatographic columns These matenals
consist of a crosshinked polymer matnx, eg, a divinylbenzene
polymer, into which was embedded an inorganic complexed ton
or chelate, eg. Colacacen), which 1 N,N-ethylene-bis
{acetylacetommnatolcobalt {2} Orgamc mtrogenous bases, such
as pyndine, may be incorporated into the chelate-polymer
complexes to ncrease thesr chromatographic utiity- Cntical factors
in obtaining satisfactory chromatographic performance from the
polymer-chelate complexes are identified as {1) the nature and
concentration of the nonpolar diluent, n-heptane and ethylbenzene
being preferred, {2) completeness of crosshinking of the matnx,
(3} the chelate content of the complex, and {4) the nature and
concentration of the coordinating organic base employed. NAS2

N78-27733* Nauonal Aeronaulics and Space Admimistration
Ames Research Center, Moffett Field. Calif
TREAD DRUM FOR ANIMALS Patent
Wayne H Howard, inventor {to NASA) Issued 9 May 1978
7 p Filed 31 Mar 1976 Supersedes N76-20485 {14 - 11,
p 1394}
{NASA-Case-ARC-10917-1; US-Patent-4,088,094,
US-Patent-Appl-SN-672223; US-Patent-Class-119-29)
US Patent Office CSCL 06B

A device for exercising ammals such as pnmates 1s desernibed,
which includes a cyhindrical housing mounted for rotation about
a honzontal axis of revolution and has a cylindrnical treadway
portion on which the amimal treads while the drum 1s rotated
by means of a motornzed dnve The treadway portion of the
drum ncludes an electrode structure-with sectors beng indepen-
dently energizable by means of a commutator and source of
potential so that an electnical shock station 15 created behind a
running-in-place station on the mowving treadway. In this manner
if the ammal should fall behind its running-in-place statron, it
may be shocked by treading on the energized electrode struciure
One end of the tread drum compnses a transparent wall for
unobstructed viewing of the amimal being exercised

_Official Gazette of the U S Patent Ofitce

Avail

N78-31233* National Asronautics, and Space Admimstration,
Ames Research Center, Moffert Field, Calf.

BORON TRIFLUORIDE COATINGS FOR THERMOPLASTIC
MATERIALS AND METHOD OF APPLYING SAME IN GLOW
DISCHARGE Patent

Ronald Michael Kuback, inventor (to NASA) (Bell and Howell,


http:motion.of

L

Chicago) Issued 23 May 1978 4 p

Supersedes N77-26308 (15 - 17, p 2243}

NASA

Filled 17 Jun 1977

Sponsored by

{NASA-Case-ARC-11057-1; US-Patent-4,091,166,

US-Patent-Appl-SN-807762, US-Patent-Class-428-411,
US-Patent-Class-350-165; US-Patent-Class-350-176NG,

US-Patent-Class-427-40, US-Patent-Class-427-41,

US-Patent-Class-427-164; US-Patent-Class-428-412,
US-Patent-Class-428-422, US-Patent-Class-428-447,
US:pPatent-Class-428-515. US-Patent-Class-428-523

U S-Patant-Class-428-538)
07D

Avall

US Patent Office

CcscL

Plastic surfaces can be improved physically and optically by
treating them with a plasma of boron tufluonde The tafluonde
can be the sole reactant or be part of a mixture also containing
an organic monomenc substance such as perfluorobutene-2 or
an organosilane. The boron trifluonde-containing coating can also
serve as an intermediate .coating between the plastic surface
and a ptasma deposited organic polymer.

Official Gazette of the U S Patent Office

N78-31735% National Aeronautics and Space Admuimstration

Ames Research Center, Moffett Field Calf
SPACESUIT MOBILITY JOINTS Patent

Hubert C Vykukal, inventor {to NASA)

Issued 30 May 1978

22 p Filed 23 Dec 1976 Supersedes N77-15641 {18 - 06

p 0789}

[NASA-Case-ARC-11058-1, US-Patent-4,091,464,
US-Patent-Appl-SN-753965; US-Patent-Class-2-2 1A,

US-Patent-Class-285-235)
05H

Avail*

US Patent

Office

CSCL

Jonts for use n interconnecting adjacent segments of an
hermetically sealed spacesuit which have low torques. low leakage
and a high degree of reliability are descnbed Each of the joints
15 a special purpose joint charactenzed by substantially constant
volume and low torque characteristics Linkages which restrain
the joint from longitudinal distension and a flexible, substantially
wmpermeable diaphragm® of tubular configuration spanning the
distance, between pivotally supported annuli are featured The
ciaphragms of selected joints inciude roling convolutions for
balancing the joints while vanous joinis include wedge-shaped

sections which enhance the range of motion for the joints

Official Gazette of the U.S Patent Dffice

N78-317368% National Aeronaotics and Space Admimstration
Ames Research Center. Moffett Field - Cahf.
SPACESUIT TORSO CLOSURE Patent
Bruce W Webbon and Hubert C Vykukal, inventors {to NASA])

Isgued 30 May 1978 8 p  Filed 23 Mar

N77-25784 (15 - 16, p 2170)
[NASA-Case ARC-11100 1; US-Patent 4,091,465,
US:Patent-Appl-SN-780569: US-Patent-Class-2-2 1A) Avall US

Patent Office CSCL O5H

1977 Supersedes

A sunple, econommical and reliable entry closure 15 described
for joiming opposite halves of a torso section for a pressure suit
in a manner which simplifies self-donning A single coupling

2Joins coaxially ahgned, axially separable, tubular segments of a
. hard spacesunt along an anguiated zone of separation, adapted
" 10 bé mated In an hermetncally sealing relation A releasable
C section clamp secures the members in their mated relation-
ship Official Gavette of the U S Patent Office

N78.32854* Nautonal Aeronautics and Space Admimistration
Ames Research Center, Moffett Field, Cahf
PROCESS FOR PRODUCING A WELL-ADHERED DURABLE
OPTICAL COATING ON AN OPTICAL PLASTIC SUBSTRATE

Patant

Ronald M Kubacki, inventor (to NASA) {Bell and Howel! Chicago}
Issued 20 Jun 1978 7 p Filed 15 Dec 1976 Sponsored by

NASA
INASA-Casq.ARC.11039-1

US-Patent-Class-428-447)
20F

US-Patent-4 096 115
US-Patent-Appl-SN-750655: US-Patent-Class-428-412;
US-Patent-Class-351-166, US-Patent-Class-427-38;
US-Patent-Class-427-41: US-Patent-Class-427-44,
US-Patent-Class-427-164, US-Patent-Class-427-302,
US-Patent-Class 427-322, US-Patent-Class-427-387,

Availl

US Patent

Office

CSCL
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A low temperature plasma polymerization process 1s descnibed
for applying an opucal plastic substrate, such as a polymethyl
methacrylate lens, with a single layer abrasive resistant coating
to improve the durabibity of the plastic

Official Gazette of the U.S. Patent Qfiice
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N78-19808*} Nauonal Aeronautics and Space Adnumstration
Ames Research Center Moffett Fiald, Calif.
A SINGLE USER EFFICIENCY MEASURE FOR EVALUATION
OF PARALLEL OR PIPELINE COMPUTER ARCHITEC-
TURES <80
W P Jones In its Future Computer Requirements for Computa-
tional Aerodynarmucs Feb 1978 p 363-371 {For avalability
see N78-19778 10-6%)
Avall NTIS HC A22/MF AQ1 CSCL 098

A precise statement of the relationship between sequential
computation at one rate. parallel or pipeline computation at a
much higher rate, the data movement rate between levels of
memory, the fraction of inherently sequential operations or data
that must be processed sequentially the fraction of data to be
moved that cannot be overlapped with computation, and the
relative computational complexity of the algonthms for the two
processes, scalar and vector, was developed The relationship
should be applied te the mulurate processes that obtain in the
employment of vanous new or proposed computer architectures
for computational aerodynamics The relationship, an efficiency
measure that the single user of the computer system perceves,
argues strongly in favor of separating scalar and vector proces-
ses, sometimes referred to as loosely coupled processes, to achieve
optimum use of hardware, Author

N78-189801§ Calforma Univ, Los Angeles Doept of Physics
NON-LINEAR PARAMETRIC GENERATION OF SOUND BY
RESONANT MODE CONVERSION Interim Report
Steven Lurie Garret Dec 1977 201 p refs
[Contract NQOO14-75-C-0246)
[AI}-AO49157. TR-38) Avall NTIS HC A10/MF AO1
20/ 1

When non-linear terms are mncluded i the two flued
hydrodynamic descriptton of superflid helium-4, first sound and
second sound are coupled The interaction of two second sound
waves to produce a propagating first sound wave 1s shown to
occur at a specific angle which makes the pont of intersection
of the second sound waves travel at the speed of first sound
An expenment to cbserve this mode conversion process in a
waveguide of rectangular cross-section is descnbed Measura-
ments show that the resonant conversion occurs at the
theoretically predicted frequency The ampitude of the mode
converted first sound 1s found to exhubit a quadratic dependencea
on the amphtude of the primary wave which is charactensuc of
a second order effect. A new apphlcation of the reciprocity
calibration technigue allowed an absolute calibration of the
prassure microphones in situ  Absolute measurements of the
couphng of first sound to second sound agree with theory. This
agreement 1s a direct confirmation of the importance of the
additional, intnnsically non-hnear, Gahlean invanant vanabls, In
the thermohydrodynamics of superfluid helum, The theoretical
formalism is appled to the parametric amplification of second
sound by high imtensity first sound and the resuits are In
disagreement with a previous calculation by Khokhlov and
PushXina Author [GRAI

CSCL

N78-23708%§ Natonal Aercnautics and Space Admimistration.
Ames Research Center, Moffeit Field Cahf

AN INDUCTIVELY POWERED TELEMETRY SYSTEM FOR
TEMPERATURE, EXKG, AND ACTIVITY MONITORING
Tnomas B Fryer Gordon F Lund {San Jose State Univ Calif },

59

and Bill A, Wilhams {San Jose State Umiv, Cahf)
43 p rels
{Grant NsG-2293}

[NASA-TM 78486. A-7423)
CSCL 0GB
Animplant telemetry system for the simultaneous monitoring
of temperature actity, and EKG from small ammals, such as
rats, was designed with the feature that instead of a battery
the system 1s energized by an inductive field A 250 kHz resonant
coll surrounds the cage {30 x 30 x 20 cm) and provides the
approximately 100 microns of power required to operate the
implant transmutter while allowimng the amimal unrestramed
movement i the cage The implant can also be battery operated
if desired RAF transmission 1s i the 8-10 MHz band which
allows the use of a simple. essentially single [C chip, receiver
Author

May 1978

Avall NTIS HC AO3/MF AO1

N78.24364# Cahfornia Univ. Berkeley
Engmeernng

STRESS-STRAIN BEHAVIOR OF SOME ACRYLIC GRADI-
ENT POLYMERS

Dept of Chemical

C F Jasso, 5 D Hong and M. Shen 10 Feb 1978 17 p
refs

{Contract NOQ0O14-75-C-0955)

(AD-AO052617. TR-17} Avall NTIS HC AOZ/MF AD1 CSCL

11/9
Multccomponent polymers whose structure or composition
vanes as a function of position in the sample are called gradient
polymers One way to prepare gradient polymers 1s-to parmit a
guest monomer to diffuse into a host polymer network The
resulung profde of the diffusion gradient 15 fixed by polymenzing
the monomer i situ In this work we used 2-chloroethyl acrylate
as the monomer and polylmethyl methacrylate) as the polymer
matrix Both gradient pelymers and nterpegnetrating networks
were prepared [t was found that the stress-strain behavior of
gradient polymers 15 quite different from that of the interpenetra-
ting networks of comparable composition The former shows a
wield point, and considerably enhanced fracture strain. The latter
15 essentially rubber in character Possible mechamisms for the
umque properties of gradient polymers are discussed
Author {GRA)

N78-30862%§ Nauonal Aeronautics and Space Admimstration
Ames Research Center,.Moffett Field, Calf. :
A ‘DECODING PROCEDURE FOR THE ‘REED-SOCLOMON
CODES
Raymond § Lim Aug 1978 25 p refs
{NASA-TP-1286: A-7372) Avall NTIS HCADZ/MF AOt1 CSCL
098

A deccding procedure 1s described for the (n.k} t-eror-
correcting Reed-Solomon [RS) code, and an implementation of
the {31.15} RS code for the 14-TENEX central system, This code
can be used for error comrection in large archival memory systems
The pnincapal features of the decoder are a Galois field anthmetic
unit imptemented by microprogramrung a microprocessor, and
syndrome calculation by using the g{x} encoding shift register
Complete decoding of the (31,15} code 15 expected to take less
than 500 microsecs The syndrome calculation 1s performed by
hardware using the encoding shift register and a modified Chien
search The error location polynomial 1s computed by using Lin's
table, which is an interpretation of Berlekamp's nterative algonthm
The error location numbers are calculated by using the Chien
search Finally, the error values are computed by using Forney's
method LS




N78-33784*# Informatics-PM!, Inc, Palo Alto, Calif.
X10: A FORTRAN DIRECT ACCESS DATA MANAGEMENT
SYSTEM

- Dawd P. Roland /n NASA Langley Res. Center Eng and Sci.
Datza Management 1978 p 155-182 (For primary document
see N78-33776 24-61)
{Contract NAS2-6914}
Avgil NTIS HC A12/MF A01 CSCL 09B

The XIO system 1s a set of subroutines that prowide generalized

data management capability for FORTRAN programs using a
direct access file. Arrays of integer, real, double precision, and
character data may be stored, each logical group of data
identified by a unigue matrix number, A matrix may be orgamzed
and stored as batches to reduce core requirements Batches
may be accessed randomly or sequentially. The file may be
checkpointed and retained, allowing for restarts with stored values
The XIO subroutines operate on either IBM 360-370/0S/VS or
DEC PDP-11/RSX computing systems. N G.G.

NASA CONTRACTOR REPORTS

N78-32731*§# Technology Development Corp, Sunnyvale, Cahf
THE JLLIAC IV MEMORY SYSTEM: CURRENT STATUS
AND FUTURE POSSIBILITIES
David Stevenson 8 May 1978 142 p Prepared in cooperation
with Lear Siegler, Inc., Santa Monica, Calf and Computer Sci.
Corp, Los Angeles
{Contracts NAS2-8870; NAS2-8728; NAS2-9359)
{NASA-CR-162177) Aval NTIS HC AO7/MF AO1 CSCL
098

The future needs of researchers who will use the Ithac were
examined and the requirements they will place on the memory
system were evaluated Various alternatives to replacing entical
memory components were considered with regard to cost, risk,
system impact, software requirements, and implementation
schedules The current system, its performance® and status, and
the hrmitations it places on possible enhancements are discussed
as well as the planned enhancements to the llliac processor.

After a brief technology survey, different implementations are_

prasented for each system memory compeonent Three different
memory systems are proposed to meet the identified needs of
the lihac usar community. These three alternatives differ
considerably with respect 10 storage capacity and accessing
capabiliies, but they all offer significant improvements over the
current system. The proposed systems and therr relative ments
are analyzed ARH

PATENTS

N78-27425* Natonal Aeronautics and Space Adoumstration.
Ames Research Center, Moffett Field. Cahf

ROTARY LEVELING BASE PLATFORM Patent

Robert W Delaplane and Damel L Mossolani, inventors [to
NASA) Issued 9 May 1978 5 p Filed 2 Nov. 1976 Supersedes
N77-10488 (15 - 01, p 0069)

({NASA-Case-ARC-10981-1: US-Patent-4.088,291;
US-Patent-Appl-SN-738218, US-Patent-Class-248-186.
US-Patent-Class-248-178)  Avail: US Patent Office CSCL 13

A leveling apparatus for the precise adjustment of a

vscientific instrument is reported A base member 15 prowvided
having a hollow cylindrical shape. A table for supporting the
instrument rests on the base and has a shaft portion extending
below the table The upper portion of the shaft fits tightly into
the hollow portion of the base member whereas the lower portion
of the shaft is machined to fit loosely The lower portion of the
shaft 15 prowided with a groove Adjusting screws are threaded
through the hollow cylindrical portion and are adapted to enter
the groove By adjusting the screws, the lower portion of the
shaft is moved in a vertical plane since the shaft is loosely
fitted nto the cylinder The upper portion of the shaft which is
tightly fitted into the upper end of the cylinder causes the cylinder
to deform shghtly providing a fulcrum point which allows the
table to be leveled in response to the adjustment of the adjusting
screws. Officiat Gazette of the US Patent Office

N78-323956* MNational Aeronautics and Space Admnistration
Ames Research Center, Moffett Field, Cahf
ANGLE DETECTOR Patent
Gilbert T Parra, inventor {to NASA) Issued 13 Jun. 1978 8 p
Filed 10 Nov 1976 Supersedes N77-11364 (15 - 02, p
0194)
{NASA-Case-ARC-11036-1, US-Patent-4.094.073,
US-Patent-Appl-SN-740457; US-Patent-Class-33-366) Avail
UUS.Patent-Office CSCL 14B

An angle detector for determining a transducer’'s angular
disposition 1o a capacitve pickep element 1s daescribed The
transducer comprises a pendulum mounted inductive element
moving past the capacitive pickup element. The capacitive pickup
element divides the inductive element into two parts L sub 1
and L sub 2 which form the arms of one side of an a-c bridge
Two networks R sub 1 and R sub 2 having a plurality of binary
weighted resistors and an equal number of digitally controlled
switches for removing resistors from the networks form the arms
of the other side of the a-¢ bndge. A binary counter, controlled
by a phase detector, balances the bndge by adjusting the resistance
of R sub 1 and R sub 2 The binary cutput of the counter is
representative of the angle.

Official Gazette of the U S Patent Office

N78-33717*§ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
MICRO-FLUID EXCHANGE COUPLING APPARATUS Patsnt
Application
John E Johnson {San Francisco Univ, Cahf)} and Paul F Swartz,
nventor (to NASA} Fied 16 Oct. 1978 13 p
{NASA-Case-ARC-11114-1, US-Patent-Appl-SN-951422} Avail:
NTIS HC AO2/MF AO1 CSCL 0GB

In a microfluid exchange apparatus for exchanging flud with
an organ, such as the trachea or a blood vessel of a small
animal, a syringe needle 1s provided for penetrating the fluid
conduit of the ammal. The syringe needle is coupled to a plenum
chamber having an inlet and outlet port The plenum chamber
is coupled to the syringe needle via the intermediary of a standard
quick disconnect coupling fitting. The plenum chamber 15
carried at the end of a drive rod which is coupled to a micromater
dnve head. The micrometer dnve head is slidably and pivotably
coupled to a pedestal for adjusting the height and angle of
inclination of the needle relative to a reference base support
The needle is positioned adjacent to the incised trachea or a
blood vessel of a small animal and the micrometer drive head
15 operated for penetrating the fliid condwit of the ammal.

NASA
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N78-14033# Federal Aviation Admimistration, Moffett Field, Calif
Fhght Swnulation Branch
CERTIFICATION STUDY OF A DERIVATIVE MODEL OF A
SMALL JET TRANSPORT AIRPLANE USING A -PILOTED
RESEARCH SIMULATOR Final Report
Raymond D Forrest Jun 1977 86 p refs
[AD-AQ46442, FAA-RD-77-105} . Avail NTIS
HC AO5/MF A01 CSCL 01/3

The fight simutator for advanced aircraft at Ames Research
Center was used to evaluate the flying qualttes of a small jat
transport and those of a denivative model of that airplane Technical
criteria that piloted simulations must meet to enable their increased
use for demonstrating compliance with transport category atrcraft
awworthiness requirements .were defined Flying-qualities data
were obtained foi numerous test configurations and conditions
using conventional certification flight test procedures These data
correlated well wath the basic airplane data from the manufactue-
er's cerbfication test report Analysis of the simulator data show
valid results 1n critical test cases. such as the demonstration of
statc longitudinal stabality and mimmum control speed, with
confidence that all influencing and limiting factors were identified
An important aspect was the accurate simulation of the control
force-feel quahiies of the reversible flight control system The
simulator was Judged tc have duplicated actwal flight resulis
with a ligh degree of confidence Author
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+ N78-17000%f National Asronautics and Space Administration.
Ames Research Center, Moffett Field, Calif
DYNAMIC STALL EXPERIMENTS ON THE NACA 0012
AIRFOIL
Kenneth W. McAlister, Lawrence W. Carr, and Wilham .}
McCroskey Jan. 1978 166 p refs
(NASA-TP-1100, A-7096) Avall NTIS HC AOB/MF AO01 CSCL
01A
The flow over a NACA 0012 airfell undergoing large
oscillations in pitch was expenmentally studied at 2 Reynolds
number of 2.5 million and ovar a range of frequencies and ampli-
tudes Hot-wire probes and surface-pressure transducers were
used to clanfy the role of the laminar separation bubble, to delne-
ate the growth and shedding of the stall’vortex, and to quantify the
resultant aerodynamic loads. In addition to the pressure
distributions and normal force and pitching moment data that
have often bean obtained in previous investigations, estimates
of the unsteady drag force during dynamic stall have been derived
from the surface pressure measurements Special charactenstics
of the prassure response, which are symptomatic of the occurrence
and relative sevesity of moment stall, have also been examined.
Author

N78-18043%# Nauonal Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif
AEROMECHANICAL STABILITY OF HELICOPTERS WITH
A BEARINGLESS MAIN ROTOR. PART 1: EQUATIONS
OF MOTION
Dewey M Hodges Feb. 1978 102 p refs Prepared in cooperation
with Army Aviation Res and Develop Command, Moffett Freld,
Calif
{NASA-TM-78459; A-7301-Pt-1)
HC AQB/MF AQ1 CSCL 01C

Equations of motion for a coupled rotor-body system were
denved for the purpose of studying arr and ground resonance
charactenstics of helicopters that have beanngless main rotors
For the fuselage, only four ngid body degrees of freedom are
considered longitudinal and lateral translatons, pitch, and- roll
The rotor is assumed to consist of three or more ngid blades
Each blade 15 joined to the hub by means of a flexible beam

Avail NTIS

segment (flexbeam_or strap). Pitch change 15 accomplished by
" twisting the flexbeam with the pitch-control system, the

charactenstics of which are variable Thus, the analysis is capable
of implicitly treating asroelastic couplngs generated by the
flexbeam elastic deflections, the pitch-control system. and the
angular offsets of the blade and flexbeam. The lineanzed
equations are wntten in the nonrotating system retaining only
the cyche rotor modes: thus, they comprnse a system of
homogeneous ordinary differential equations with constant
coafficients All contnbutions to the hnearized perturbation
equations from inertia, gravity, quasi-steady aerodynarmics, and
the flexbeam equilibnium deflections are retained exactly. Author

N78-18381*§# National Asronautics and Space Administration
Ames Research Center. Moffett Fiald, Cahf
INTRODUCTION TO UNSTEADY ASPECYS OF SEPARA-
TION IN SUBSONIC AND TRANSONIC FLOW
W. J. McCroskey /n AGARD Thres Dimsnsional and Unsteady
Separation at High Reynolds Numbers Feb. 1978 8 p refs
{For availability see N78-18375 09-34)
Aval. NTIS HC A11/MF ACT CSCL 20D

Almost any flow that separates will have some degree of
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unsteadiness. In some ‘cases, the fluctuations will be ahmost
.complete stochastic: in others it will be highly organized; and
tin still others, it will be a combination of random and penodic
rcomponehts Some pecubar unsteady phenomena are reviewed
and saveral classes of flow problems are discussed Flow
JVvisuahzation and pressure measurements are used to explore
external. flows past fluff bodies, unsteady separation on slender
bodies, and internal flows ARH

N78-18383%f National Aeronautics and Space Administration,
Amas Research Center, Moffett Field, Calif
SOME UNSTEADY SEPARATION PROBLEMS FOR SLEN-
DER BODIES
W J McCroskey /n AGARD Three Dimensional and Unsteady
Separation at High Reynolds Numbers Feb, 1978 11 p refs
{For availability see N78-18375 09-34}
Avall NTIS HC At1/MF AC1 CSCL 20D

The development of rehable prediction techmques for
enginesring purpaoses reguires a fundamental and detailed
understanding of the unsteady flow fields on wings and rotating
blades. Some of the peculiar features of unsteady separated
flows that are not simple analogs or extensions of quasi-steady
flows are discussed. These include the unsteady Kutta-
Joukowski condition, dynamic stall on oscillating aifoils {with
applications to helicopter rotor blades} and unstsady shock
wave-boundary layer interaction Author

N78-18387*# National Aeronautics and Space Administration.
Ames Research Centar, Moffett Field, Calif.
PREDICTION OF UNSTEADY SEPARATED FLOWS ON
OSCILLATING AIRFOILS
W. J. McCroskey /n AGARD Three Dimensional and Unsteady
Separation at High Reynolds Numbers Feb. 1978 8 p refs
{For avallability see N78-18375 09-34)
Avall" NTIS HC A11/MF AO1 CSCL 20D

Calculating the flow around an aifoil undergoing dynamic
stall is a task which has not yet been accomplished at high
Reynolds numbers, although several approximate analytical
methods bave been proposed, The most promising of those
methods seams to be aither a combination of the discrete potential
vortex and thin boundary layer approaches, or a significantly
improved version of the strong viscous-inviscid interaction
approach The former may prove to be supenor for low speed.
high amphtude flows, but the latter seemns hkely to be more
suitable for airfoils that operate under supercritical transonic flow
conditions and for cases that do not penetrate deeply into stall.
At the present time, the enginear who is faced with the need
to predict the asrodynamic forces and moments on oscillating
anfalls would be better advised to turn to one of the empirical
correlation techniques, or perhaps to utilize more than one method
and average the results ln any event, these metheds permut
the essential features of dynamic stall to be described., even
though further improvements are highly desirable Future efforts
will probably see more use made of the two-dimensional
theoretical analyses, while axpenimeants can be expected to play
the major role in assessing the importance of the three-dimensional
effacts that are likely to be encountered in pragtice. Author

N78-190588%# Nauonal Aeronautics and Space Administration.
Amas Research Center, Moffett Field, Calif.



WATER-TUNNEL EXPERIMENTS ON AN OSCILLATING
AIRFOIL AT RE EQUALS 21,000
Kenneth W. McAblster and Lawrence W. Carr Mar 1978 84 p
refs
{(NASA-TM-78446, A-7232)
CSCL 01A

Flow visualizaticn expsnments were performed m a water
tunnel on a modified NACA 0012 afall undergoing large
amphtude harmonic oscillations in pitch Hydrogen bubbles were
used to {1} create a8 conveniently striated and well preserved
set of inviscid flow markers, and (2) to expose the succession
of events occurnng within the viscous domam during the onset
of dynamic stall. Unsteady effects were shown to have an
impartant nfluence on the progression of flow reversal along
the airfoil surface prior 1o stall. A region of reversed flow underlying
a free shear layer was found 10 momentanly exist over the
entire upper surface without any appreciable disturbance of the
viscous-inviscid boundary. A flow protubsrance was observed to
develop near the leading edge, while minor vortices evolve from
an expanding instabiity of the free shear layer over the rear
portion of the aifol The complete breakdown of this shear
layer culminates n the successive formation of two dominant
vortices Author

Avail. NTIS HC AO05/MF AO1

f178-28403*§# National Aeronautics and Space Admnistration
Ames Research Center, Moffett Field, Calif
INTRODUCTION TO UNSTEADY ASPECTS OF SEPARA-
TION IN SUBSONIC AND TRANSONIC FLOW
W. J McCroskey /n AGARD Three Dimensicnal and Unsteady
Sepaiation at High Reynolds No Feb 1978 8 p refs (For
primary document see N78-28397 19-34}
Avall NTIS HC A11/MF A01 CSCL 20D

Unsteady flow phenomena are reviewed with emphasis on
separated flow in the subsonic and transonic regimes Specific
topics discussed include external flows past bluff bodies, unsteady
separation on slender bodies, and internal flows JMS

N7/8-28406" National Aeronautics and Space Adminstration
Ames Research Center, Moffett Field, Calif
SOME UNSTEADY SEPARATION PROBLEMS FOR SLEN-
DER BODIES
W J McCroskey /n AGARD Three Dimensional and Unsteady
Separation at High Reynolds No Feb-1978 1t p refs {For
prmary document see N78-28397 19-34)
Avail NTIS HC A11/MF A01 CSCL 20D

The unsteady Kutta-Joukowski condition, dynamic stall on
osciflating airfoils, and unsteady shock wave-boundary layer
nteraction are discussed Emphasis 1s placed on developing reliable
prediction techmiques and suppression of unsteady separation
on oscillating control surfaces, wings, and rotatung blades to
improve aerodynamic stability JMS

N78-28409%f Natonal Aeronautics and Space Admamstration
Ames Research Center, Moffett Field Calf
PREDICTION OF UNSTEADY SEFARATED FLOWS ON
OSCILLATING AIRFOILS
W J McCroskey /o AGARD Three Dmensional and Unsteady
Separation at High Reynolds No. Feb 1978 & p refs [For
primary document see N78-28397 19-34)
Avall NTIS HC AT1/MF A01 CSCL 20D

Techmgues for calculating high Reynolds number flow around
an aifoll undergoing dynamic stall are reviewed - Emphasis s
placed on predicting the values of Iift, drag and pitching momeants
Methods discussed include the discrete potential vortex method:
thin boundary layer method, strong interaction between mwscid
and viscous flows, and solutions to the Nawvier-Stokes equations
Empirical methods for estimating unsteady airloads on oscillating
airfoills are also descnbed These methods correlate force and
moment data from wind tunnel tests to indicate the effects of
vanous parameters, such as airfoll shape. Mach number, amplitude
and frequency of sinosoidal oscillations, mean angle. and type
of motion JMS
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N78-29044*# National Aeronautics and Space Administration
Ames Research Center. Moffett Freld, Calif
AN EXPERIMENTAL INVESTIGATION OF HINGELESS
HELICOPTER ROTOR-BODY STABILITY IN HOVER
Willam G Bousman Jun 1978 49 p refs Prepared in
cooperation with US Army Awviation Research and Development
Command, St Louis, Mo.
{NASA-TM-78489, AVRADCOM-TR-78-17{AM), A-7430) Avail
NTIS HC AO03/MF AD1 CSCL 02A

Model tests of a 162 m diameter rotor were performed to
investigate the aeromechanmcal stabiity of coupled rotor-body
systems in hover Experimental measurements were made of
modal frequencies and damping over a wide range of rotor speeds
Good data were obtained for the frequencies of the rotor lead-lag
regressing mode The qualty of the damping measurements of
the bhody modes was poor due to nonlinear damping n the
gimbal ball beanngs Simulated vacuum testing was performed
using substitute blades of tantalum that reduced the effective
lock number to 02% of the model scale value while keeping
the blade nertra constant The expenmental data were compared
with theoretical predictions and the correlatlon was in general
very good Author

N78-32831%*§ National Aeronautics and Space Admunistration
Ames Research Center. Moffett Field, Calif
HOVERING IMPULSIVE NOISE: SOME MEASURED AND
CALCULATED REBULTS -
D A Boxwell {AVRADCOM Res and Technol Labs), Y. H. Yu
(AVRADCOM Res and Technol Labs), and F H Schmnz
{AVRADCOM Res and Technol Labs)} /n NASA Langley Res
Center Helicopter Acoustics Aug 1978 p 308-322 refs (For
primary document see N78-32816 23-71)
Aval NTIS HC A17/MF AO1 CSCL 20A

In-plane wmpulsive noise radiating from a hovering modael
rotor was measured in an anechoic environment The hover
acoustic signature was compared with existing thecretical
prediction models with previous forward fight expenments using
the same model rotor These hover tests showed good expenimen-
tal consistency with forward flight measurements, both in
pressure level, and waveform character, ovar the range of Mach
numbers tested (08 1o 1.0) Generally poor correlation, however,
was confirmed with current linear theory prediction efferts Failure
to predict” both the peak pressure levels and the shape was
reported, especially with increasing tip Mach number JMS

N78-33289*# National Aeronautics and Space Admunistration
Ames Research Center, Moffet: Field, Calif
AN APPROXIMATE SOLUTION FOR THE FREE VIBRATIONS
OF ROTATING UNIFORM CANTILEVER BEAMS
David A Peters Sep 1973 43 p refs Revised
(NASA-TM-X-62289: A-5137) Avat NTIS HC AO3/MF AD1
CSCL 20K

Approximate solutions are oblained for the uncoupled
frequencies and modes of rotating uniform cantilever beams
The frequency approximations for flab bending, lead-lag bending,
and torsion are simple expressions having errors of lass than 2
few percent over the entire frequency range These-expressions
provide a simple way of determining the relations between mass
and stuffness parameters and the resultant frequencies and mode
shapes of rotating umiform beams Author

NASA CONTRACTOR REPORTS

N78-10117*# Systems Technology, Inc Mountain View, Cahf.
THE DETERMINATION OF SOME REQUIREMENTS FOR A
HELICOPTER FLIGHT HESEARCH SIMULATION FACILITY
J B Sinacori Sep 1977 59 p refs
[Contract NAS2-9421)
[NASA-CR-152066: TR-1097-1}
HC AQ4/MF AD1 CSCL 14B
Important requirements were defined for a fhight simulation
facility to support Army helicopter development In particular
requuements associated with the wisual and motion subsystems

Avail NTIS

XY




XY

of the planned simulator were studied The method used In the
motion requirements study 1s presented together with the
underlying assumptions and a description of the supporting data
Results are given in a form suitable for use in a prelminary
design. Visual requirements associated with a telewision camera/
model concept are related The important parameters are described
together with substantiaung data and assumptions Research
recommendations are given Author

’

N78-19166"# Cincinnatt Univ, Chio
Engineering and Applied Mechanics
THEORETICAL AND EXPERIMENTAL STUDY OF AERODY-
NAMICS, HEAT TRANSFER AND PERFORMANCE OF A
RADIAL TURBINE Final Report, 1 Oct. 1973 - 20 Oct.
1977 .
W. Tabakoff Sep 1975 56 p reis Sponsored in part by
Army Air Mchility Res and Develop Lab
{Contract NAS2-7850)
{NASA-CR-152105)
21E

A two-dimensional hinite difference numerical techmque 1s
presentad to determine the temperature distrnbution i a solid
blade of a radial turbine guide vane. A computer program 15
written in FORTRAN 4 for the IBM 370/165 computer. The
computer results obtamed from these programs have a similar
behavior and trend as those cobtaned by expenmental resulis

Author

Dept. of Aerospace

Avall NMiS HC A04/MF AO1 CSCL

N78-330€5*# Kaman.Aerospace Corp, Bloomfield, Conn
THEORETICAL STUDY OF MULTICYCLIC CONTROL OF A
CONTROLLABLE TWIST ROTOR
A Z Lemmos and Frank K Dunn Apr 1976 68 p refs
{Contract NAS2-7738)
{NASA-CR-151959; R-1393)
CSCL 01C

Anazlytical studies were performed to ascertain the feasibility
of reducing helicopter rotor induced 4/rev wibratory forces by
means of multicyche flap control tnput on a dual control, four
bladed rotor systemn The dual control consisted of a primary
mboard pitch horn blade control and a secondary outboard flap
control Flap control was put in at frequencies greater than the
rotor rotational speed Author

Avall NTIS HC AOG4/MF AO1

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

-

A78-22070 * Stress analysis study n cooled radial inflow
turbine. A Hamed, Y Sheoran, and W Tabakoff {Cincinnatr,
Unwversity, Cincinnati, Ohio). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 16th, Huntsville, Ala.,
Jan. 16-18, 1978, Paper 78-24. 10 p. 9 refs Contract No.
NAS2-7850.

With increased turbine inlet temperatures, numerical methods of
thermal and stress analysis are becoming more vatuable in the design
of air-cooled turbines Tius paper presents a study of the stresses
associated with different cocling patterns i a radial inflow turbine
rotor. The finite element method is used in the stress calculations
taking into consideration centrifugal, thermal and aerodynamic

loading. The effects of témperature distribution and the presence of
internal cooling passages are discussed {Author)

A78-47930 * # Application of advanced high speed turboprop
technology to future civil short-haud transport aircraft design. J. A
Conien (U.S. Army, Research and Technology Laborataries, Moffett
Field, Calif.] and J. V. Bowles {NASA, Ames Research Center,
Moffett Field, Calif.). American Institute of Aeronautics and {
Astronautics, Awcraft Systems and Technology Conference, Los
Angeles, Calif., Aug. 21-23, 1978, Paper 78-1487 13 p 8 refs.
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With an overall goal of defining the needs and requirements for
short-haul transport areraft research and development, the objective
of this paper 1s to determine the performance and noise tmpact of
short-haul transport aircraft designed with an advanced turboprop
propulsion system. This propulsion system features high-speed
propellers that have more blades and reduced diameters Aircraft are
designed for short and medium field lengths; mission block fuel and
direct_operating.costs-{DOC}.are used-as-performance measures. The
propeller diameter was optimized to minimize DOC Two methods
are employed to estimate the weight of the acoustic treatment
needed to reduce interior noise to an acceptable level, Results show
decreasing gross weight, block fuel, DOC, engine size, and optimum
propfan diameter with increasing field length The choice of acoustic
treatment method has a significant effect on the aircraft design.

{Author)
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The effect of tip vortex structure on helicopter
noise due to blade/vortex interaction
[ HASA-CR-152150] pl012 ¥78-25532
AERODYXAEIC SEABILITY
Aeromechanical stability of helicopters with a
bearingless main rotor. Part 1: ZEguatioans of
motion
[ FASA-TH-78459]
AERODYNABMIC STALLIKG
A historical overview of stall/spin
characteristics of general aviation aireraft
[ATAA PAPER 78-1551] pO019 ATB-46514
A method for localizing wing flow separation at
stall to alleviate =pin entry tendencies
[AIAX PAPER 78-1876] p0020 A78-49787
Dynanic stall erperiments on the WACR 0012 airfoeil
[(NASA-TP=-1100] p0062 N78-17000
Pynamic stall of an oscillating airfoil
p0025 N78-22055
Prediction of unsteady separated flows on
oscillating airfoils

p006G2 N78-18043

p0063 N78-28409
AERODYRANICS
BT AEROTHERRMODYINAMICS
HT ROTOR APRODYRAMICS
A unigueness proof for a transonic flow problem
p0016 A78-26599
Fumerical, solution of a class of integral
equations arising in two~dimensional aerodynamics
p0018 R7B-40949
hn evaluation of several conpressible turbalent
boundary-layer models Effects of pressure
gradient and Reynolds number
[ATAMA PAPER 78-11601] pooi3 A78-41859
Numerical aerodynamic simulation facility.
Preliminary study extension
(WASA-CR-152107] p0028 N78-19051
Preliminary study for a numerical aerodynamic
sinnlation facility. Phase 1: Extension
[NASA-CR-152108] p0028 N78-19052
Future Computer Requirements for Computational
Rerodyranics
[ ¥aSA-CP-2032] poO23 H78-19778
Computaticnal aercdynamics and the numerical
aerodynamic simulation facility
po023 N78-19779
Three—dimensional computational aerodynamics in
the 1980's
p0023 W718-19781
Fnmerical Aerodyranics Sinmlation FPacility
prelinminary study, execetive summary ——— three
dimensional flow
p0023 H78-19782
Preliminary study for a NHumerical 2Zerodymamic
Simulation Facility —-- three dimensional flow
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D0023 u78-19783
Future reguirements and rolez of computers in
aerodyhamics
poo0y ¥78-19786
A Nach line panel method for cowputing the
linearized supersonic flow eover planar wings
[ HASA-CR-1521261 pOO12 ¥78-27087
ABROELASTICITY
Aeromechanical stability of helicopters with a

bearingless main rotor. Part i: Equations of

rotion

[ HASA~-TH-78459 7 pO062 F78-18043
AEEDMAGYNETISH

U GEOMAGHETISM
AERQOHAUTICAL ERGINEERIKG
Rotorcraft linear simulation model.
Pngineering documentation
THASA-CR-152079-¥0L—1] p00t0 ¥78-20136
A4 method for the analysis of the benefits apd
costs for aeronantical research and technology
) p0007 K78-29060

Yolume 1:

ABROBONY
A pote on the diurnal averaging of aeronomical
nodels
p0039 178-30352
AEROPHTSICS
T ATMOSPHERIC PHYSICS
AEROSOQLS
Generation of a monodispersed aerosol
[ RASA-CR-152133 ]
AEROSPACE ENGIRNEERIRG
HT AEROHAUTICAL ENGINEERING
AEROSPACE ENVIRONBEHTS
HT INTERPLANETARY SPACE
Gravity as a biochenical determinant

p0011 K78-21445

p00O56 ATB-U8671
Irhibition of bone formation during space rlight
p00S6 A78-51225
Space ecosynthesis: An approach to the design of
closed ecosystenms for use in space
[ HASA-TH-TBL91]
AFROQSPACE MEDICIHE
Continuous metabolic and cardiovascular
neasuLeledts on a menkey subject during a
.simulated 6-day Spacelab mission

pOOST K78-26740

p0056 AT78-48719
RAEROSPACE TECHEHQLOGY TRARSFER
¥ho shoulé conduct aeronauwtical R ard D for the
Federal Government?
THASA-CR-1520211
AERDSTATS
U AIRSHIPS
LEROTHERMODY HANICS
aerothermodynapmic envirenment for Jovian entry
with silica heat shield
[AIAXL PAPER 78-1867 -
AGIHG (BIOLOGY)
spectEophotoflucrometric and electron microscopic
study of Lipofuscin accumulation in the testis
of aging mice

p0001 F78-10946

p0033 A78-20730

p0056 R78-48581
ATLEROGRS
Effect of a nomconstant C/m-alpha/ on the
stability of rolling aircraft
p0031 B78-16180
AIR CARRGU
Assessing the future of air freight
[8ASA—-CR-152161]
RIR COOLIKG
Stress analysis study in cooled radial inflow
turbine
TATAA PAPER 78-94]
ATk FLOW
visuwalization of guasi-periodic unsteady flows
TRIAA 78-502] . p0016 A78—29804
AIR FREIGHT
O AZR CARGO
AIR INTAEKES
NT ENGINE INLETS
ATR LAURCHING
High performance dash-on-warning air nobile
aissile system --- first strike aveoidanee for
retaliatory aircraft-borne ICBM counterattack
FRTAR 78-1353] pl019 A78-0G65U5
AIR HAVIGATION
bevelopment and flight tests of a Kalman filtex
for navigation during terainal area and landing
operations
[HASA-CR-3015]

p0OODS FT78- 15016

p006LE A7B-22570

p0012 §578-27105
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ATIR POLLUTION
Stratospheric measurements of CF2Cl2 and H20
p0054 AT8-37055
Interhenispheric gradients of CP2Cl2, CFCl3, CCL%,
and N20
p00G2 ATE-41124
Transport of contaminants in the planetary
boundary layer
pOO4u8 A78-52137
Genaeration of a mopodispersed aerosol
[ NASA-CR~152133]
ALR TRAFPIC CORTROL
Integrated avionics for fature general aviation
Taireraft
[ATAX PAPER 78-1482]
HASA aviation safety reporting system
[ HASA=TK-T784761
AIR TRANSPORTATION ;
An investigation of short haul air transportation
in the southeastern United States
[HBSA-CR-1523667] pO012 B78-2709%
Eyxecutive sunmary: Benefit-cost evalnation of an
intra-regional air service in the Bay Area and a
technology assessment of transportation systen
investments --- regional planning for the San
Prancisco Bay area of California
[NASA-CR-152154~17]
AIRBORRE EQUIPMERT
¥T AIRBORNE/SPACEBORNE COHPUTERS
dirborne infrared interferovmetric observations and
analysis of stratospheric trace constituents
[ATAA PAPER 785-2521] p0034 ATB-22606
Airborne photometric observations between 1.25 and
3.25 nicrons of late-type stars

p0OE1 WN78-21845

p0020 A78~57927

poO51 N78-25071

po013 wT78-28988

pOn3s ATH-—25295
AIRBOBRNE/SPACEBORNE COMPUTERS
Development and flight tests of a Kalman filter
for navigation during terminal area and landing
operations
[ ¥ASA-CR-3015]
ATRCRAFT BRAKES
HT WING FLAPS
AIRCRAFT CABIAS
O AYRCRAPT COMPARTHENTS
AIRCRAPT CONHUGHICATION
RASA aviation safety reporting system
[ BASA—TH-T78476]
ATRCRAFT COMPARTHENTS
Aircraft carge compartment fire test simulation
program,
[HASA-CR~157951] p00N29 W78-21223
Low density bismaleinide-carbon micreballoon
conposites —-- aircraft and submarine
compartnent safety
[ EASA-CASE—ARC—-11050-2]
ATRCRAPT COWNFISURATIONS
An improved higher order panel method for
linearized supersonic £low
[ AEAX PAPER 78-15] p0021 A78-52628
Status and foture prospects of using numerical
methods to study conplex flows at Aigh Reynolds
nanbers

pO312 W78-27105

poO5T E78-25071

p0050 H78-27184

pld26 RT78-2B8410
ATRCRAFT CORSTRUCTION MATERYALS
ALC/50/ valnes for some polyneric materials -—-
Apparent Lethal Concentration fire toxicity
pl040 A78-36595
The relative fire resistance of select
thermoplastic materials --- for aircraft interiors
p0046 ATB-4587S
Assesspent of relative flammability and
thermochemical properties of some thermoplastic
materials
poOLT ATB-59693
ATRCRAFT CONTROL
Robustness in linear quadratic feedback design
with application to an aircraft control problem
ph018 27818059
Robustness of linear quadratic state feedback
designs in the presence of system uncertainty
-—- application to Augmentor Wing Jet STOL
Research Aircraft flare control autopilot design
plO16 BTH-23917
Wew rotation-balance apparatus Eor measuring
airplane sSpin aerodynamics in the wind tunnel
{ 2T 78-835] pPO017 A78-32386
Optinvn horizontal guidance techniques for aireraft
p0006 H78-23016
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A flight investigation of the stability, control,
and handling gqualities of an augmented jet flap
STOL airplane
THASA-TP-12547

ATRCRAFPT DESIGH
NT HELICOPTER DESIGN

Ffransonic wing analysis nsing advanced
coiiputational methods .
fATRA PAPER 78-1051 pd015 A78-20686

Fuel saving potential of Mach 0.8 twin engine
prop-fan transports

p0CO6 R78-26151

p0017 A78-31306
Effects of inlet aircframe integration on the inlet
of an upper surface blowing four-engine STOL
aircraft
[ AIRR PRAPER 78-959] po0O18 A7B-43521
Theoretical and experimental study of the drag of
niltielenent airfoils
[ AIAA PAPER T78—1223] p0019 A78-45148
Righ performance dash—on-varniang air mobile
nissile system —~- first strike avoidance for
retaliatory aircraft—-borme ICBH counterattack
[AIAAR 78-1353] p0019 A7B8-46545
Duiet, Short-Haul Research Rircraft - Current
status and future plams
[ATAA PAPER 78-1U468] p0020 R78-47916
Application of advanced high speed turboprop
technology to Future civil short—haul transport
aircraft design .
[ ATAA PAPER 78-14871] p0064 AT78-47930
Studies of aerodynamic technoleogy for VS5T0L
fighter/attack aircraft
[ AIAAR PAPER 78-1511] p0020 A78-47346
% method for localizing wing flow separation at
stall to alleviate spin entry tendencies
[ATAR PAPER 78-1476] p002¢ A78-49787
in improved higher order panel method fox
linearized supersonic flow
TAIAR PAPER 78-15] p0021 A78-52628
application of advanced technologies te small,
short-hanl aircraft
f HASA—-CR—-152089] p0011 K78-22074
A study of conmuter airplane desigr optimization
[NASA-CR—1572101 p0011 W78-25078
Conputational wing optimization and compariseons
with experiment for a semi-span wing model
[HASA-TH~-T784803 p0025 H78-26106
Study to determine operational and performance
criteria for STOL aircraft operating in low
vigibility conditions
[ NASA-CR-152164] p0013 N78-28083
phenomenological aspects of quasi=stationary
controlled and uncontrolled three—-dimensional
flow separations -—- in relation te aircraft
design considerations and swept vwings
p0007 N78-28402
Sone unsteady separation problems for slender bodles
p0063 NT78-28405
An assessment of the effect of supetsonie aireraft
operations on the stratospheric ozone content
{HASA-RP-1026] p0027 ®I8-30774
ATRCRAFT ENGIHRES
Effects of inlet airframe integration on the inlet
of an upper surface blowing four-engine STOL
aircraft
[AIa2 PRPER 78-9597] p0G18 ATE-43521
Estimating maximumr instantaneons distortion from
inlet total pressure rms measuremnents
TAIRA PRPER 78-970] p0019 A78-43525
Fuel conservation merits of advanced turboprop
transport aircraft
FNASA=CR=1520967]
AIRCRAFT EQUIPMERT
Study to determine operational and performance
criteria for STOL aircraft operating in low
visibility conditions
{ HASA-CR-152164]
*AELRCRAFT FUELS
Fuel conservation merits of advanced turboprop
transport aircraft
[ "ASR—CR-152096]
AIRCRAFT HAZARDS
rire resistivity and toxicity studies of candidate
aircraft passenger seat materials
[ HASA-FH-7BU68]
AIRCRAFT INSTRUMENTS
KT AUTOMATIC PILOTS
HT BOT-WIRE ANENOMETERS

p0010 N78-21095

pO013 K78-28083

poOT0 W78-21035

p0024 H78-21214
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Flight tests of a simple airbkorne device for
predicting clear air turbulence encounters
[RTAR 78-13753 p0019 AT7B-U4ES60
ATRCRAFT LARDIRG
Measured wake-vortex characteristics of aircraft
in ground effect
[AIRER PAPER 78-109] p0015 AT8—-22578
Simulator-evaluation of three--situation amd
guidance displays for ¥/STOL aircraft zero-zero
landing approaches
p0B55 A7B-88131
Developnent of automatic and manual £light
director landing systems for the XV-15 tilt
rotor aircraft in helicopter meode
[HASE-CR-1521401] p0011 H78-22071
Simulation and analysis of wind shear hazard —-—-
for aircraft landing and takecEf
[HASA-CR-1574701
AIRCRAFT NANRUVERS
A preference-~crdered discrete-gaming approach to
air-conbat analysis

p0053 NT78-29699

p0020 A78-89255
ATRCRAFT HMODELS
Low speed aerodynamic characteristics of an
0.075-scale P-15 airplane model at high angles
of attack and sideslip
[ NASA-TM-X~62360] pO0O4 N78-10019
Certification study of a derivative model of a
swpall jet transport airplane nsing a piloted
research simnmlator
[AD-AOH6RL2] N
Rotorcraft linear simunlation nodel.
Engineering documentation
{ ¥ASA-CR—-152079~V0L-1T]
Rotorcraft linear simunlation model.
Conputer implementation
[ FASA-CR-152079-V0L-2]
ATIRCRAFT ROISE
®T JET AIRCRAFE HOISE
3 simplified Mach number scaling law for
helicopter rotor noise

p0061 R78-14033
Yolume 1:

pOO1G R78-20136
Yolune 23

p0010 F78-20137

p0017 A78-35371
Conparison of measured and calculated helicopter
rotor impulsive noise --— wind tunnel test data
and prediction analysis techniques
[ HASA-TH-T78473] . p000S H78-20917
Optimal guidance and control for investigating
aircraft noise-impact reduction
[ BASA-TP-1237]
fovering impulsive noise:
calculated results

p0006 R78-23100
Some measured and

. p0063 W78-32831
A study of the noise radiaticn from four
helicopter rotor blades —- tests in Ames 40 by
20 foot wind tunmel
- p0008 W78-32835
ATRCRAPT PERPOREANCE
NT HELICOPTER PERFORMANCE
Sinulation replay - Xmplementation and flight
sinulation applications
p0018 R78-3BT789
The role of time-history effects in the
formulation of the aerodynamics of aircraft
dynanics
[ NASA-TH%-T7BL71] p0023 N78-19056
ipplication of a cost/performance measurement
systen onr a research aircraft project
[HASA-TH-TB498] p0007 HW78-27043
ATRCRAFT PYLOTS
AT TEST PILOTS
AIRCRAFT PORER SOURCES
T ATRCRAPT ENGINES
AIRCRAFT RELIABILITY
Integrated avionics for future general aviation
aircraft
[AIAR PAPER 78-18821 p0020 A78-47927
Certification study of a derivative model of a
small jet transport airplane using a piloted
research simulator
[AD-20460427
ATIECRAFT SAFETY
Pire resistivity and toxicity stodies of candidate
aircraft passenger seat naterials

p0061 R78-14033

pO048 ATB-51838
Fire detector response in aircraft applicaticns

POQUY ATB-53674
NASA aviation safety reporting systen

[ FASA-TH-T78511] p0052 W78-32075
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ATRCRAFT STABILITY
HT HOVERING STABILITY
Effect of a nonconstant C/m-alpha/ on the
stability of rolling aircraft
0031 A78~-16180
A historical overview of stall/spin
characteristics of general aviation aircraft
TATAR PAPER 78-1551) p0G19 A78-46514
A flight investigation of the stability, control,
and handling gualities of an augmented jet £lap
$T0L airplane
THASA-TP-1258]
ATRCRAFY STRUCTURES
NT AIRFRAMES
ATRCRAFT WAKES
Measured wake-vortex characteristics of aircraft
in ground effect
[ ATAA PAPER 78-109]
ATRFOIL CHARACTERISTICS
O AIRFOILS
AIRFOIL PROFILES
HT WING SPAN
4 new method for designing shock-free transonic
configurations
TAIRA PAPER 78-T1114] p0Qu5 AT7G-45127
Theoretical and experimental study of the drag of
pultielencnt aiefoils
TATAARA PAPER 78-1223] p0019 AT78-45148
The numerical solution of viscous flows at high
Reynolds number

po006 W78-26151

p0015 ATB-22578

pO0t6 278-46360
AYRPOIL SECTIORS
T AIRFOIL PROFILES
AIRFPOIL THICEKRESS
U AYRFOIL PROFILES
AYIRFOILS
T AILERONS
NT CANBERED WIHGS
NT DELTA WINKGS
HT RIGED ROTORS
BT ROTARY WINGS
Ne SLENDER RIHGS
HT SUPERCRITICAL HWINGS
HT SWEPT WINGS
HT THIN WRINGS
HT TILTING ROTCRS
NT UNSKEPT WEINGS
HT WIRG FLAPS
NT RINGS
Caleulation of unsteady transonic flows using the
integral eguation nethod
[ATAX PAPER 78-13] peo33 AT8-20632
The shock tube as a device' for testing transonic
airfoils at high Reynolds nmmbers
[ AI2a 78-7697 pad017 A78-32330
Y¥otes on the transonic indicial methed —--- for two
diaensional airfoil flutter derivative calenlation
po081 2A78-37732
Flying-hot-wire study of two-dimensional mean £low
past an NACA 4412 airfoil at maximam 1ift
[ ATAA PAPER 78-1196] p0018 A78-41887
Dynanic stall experiments on the NACA 0012 airfoil
[ HASA-TP-1100] p0062 N78-17000
Rater~tunnel experiments on an oscillating airfeil
at RE equals 27,000
[ FASA-TH-78806] p0062 H78-19058
Dyraric stall of an oscillating airfoil
p0025 N78-22055
A study of test section configuration for shoack
tube testing of transonic airfoils
[ WASA-CR-157237] p0012 W78-26153
Prediction of unsteady separated flouws on
oscillating airfoils

pOC63 N78-28409
Closed—-form equations for the 1ifc, drag, and
pitching-monent coefficients of airfoil sections
in subsonic flow
T HASA-TH-78492]
AIRFRAMES .
Bffects of inlet airframe integration on the inlet
of an upper surface blowing four-engine $STOL
aircraft
[AIAR PAPER 78-959]
ATRGLOW
The ionosphere and airglow of Venus - Prospects
for Pioneer Venus

p0008 W78-29068

p0018 R78-43521

p0GYS ATE-U4TT3
AIRPLAEE PRODUCTION COSTS
Application of a cost/performance measurement
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systen on a research aircraft project
[ HASA-TH-T8L98] pO00T WT7E-27043
AIRPORT PLANNIHG
Planning for airport access:
San Francisco Bay area
ENASA-CP-20447
ATRSHIPS
Conments on 'Feasibility study of a hybrid airship
operating in ground effect!

An analysis of the

poO01 N78-26152

p0016 A78~26367
AIRRORTHINESS '
U AIRCRAPT RELIABILITY .
AIRWORTHINESS REQUIREHENTS
U ATRCRAFT RELIABILITY
ALARNAS
U WARWING SYSTEMS
ALBEDC
Multicolor observations of Phobos with the Viking
lander cameras - Evidence for a carbonaceous
chondritic composition
p0032 A78-18875
Carbon suboxide polyner, an explanation for the
vave of darkening on Mars
poUsSs A78-48717
ALGEBRA
¥T LINBAR TRANSFORMATIONS
FT MATRICES (MRTAEMATICS)
NT HONLINEAR EQUATIONS
NT ¥ORTICITY
ALGORITHES
An implicit algorithm for the conservative
transonic full potential eguation using an
arbitrary mesh
{ATAX PAPER 78-1113]
RLIPHATIC CONPOUNDS
NT CYCLIC HYDROCARBORS
BT CYSTEINE
HT ETHANE
WT HEXADIENE
HT AEXARETHYLENETETRAMIRE
ALEANES
HT ETHAWE
ALLOYS
NT AUSTERITIC STRIWNLESS STEELS
HT CARBON STEELS -
ALPRA BPARTICLES
Rigidity-independent coronal propagation and
escape of solar protons and alpha particles
pooy1 A78-37354

pOOL3 A78-41826

ALPHA .RADIATIOXR
O ALPHA PARTICLES
ALTERATION
U REVISIONS
ALTITUDE
NT RIGH ALTITEDE
ALTITUDE CONTROL
WASA aviation safety reporting system
[ HASA-TN-T85T1]
ALTITUDE SINDLATIOR
Fluid-electrolyte shifts and mazimal oxygen uptake
in man at simulated altitude /2,287 n/
p0054 A78-36602

po0O52 N78-32075

ALUMINA
U ALUMINGNM OXIDES
ALUBINGHE COBFOURDS
NT RLUMINON OXIDES
AMLUNINOE OXTDES
Controlled vapor growth of small particles of Pd
and Fe on thin A1203 substrates
poOLLY ATE-043384
AMBIT
U PIELD THEORY (PHISICS)
ANTHES
HNT BEIAMETHYLENETETRAMINE
ANIRO ACXIDS
NT CISTEINE
WT METHIONINE
ARALYSTS (HATHEMATICS})
NT DPIFFERENRTIAL EQUATIONS
HT FINITE DIPFEREHCE THEORY
NT INTEGRAL EQUATIORS
HT NORLINEAR EQUATIONS
WT HUUERICAL ANALYSIS
HT HUMERICAL IRTEGRATION
KT PARABOLIC DIFFEREMTIAL EQUATIONS
HT PERIODIC PUHCTIONS
HT YORTICITY
RT WEIGHTING PONCTIONS



KHATONY

ARATOMY
NT ADRENAL GLAWD
N9 CARDIAC YENTRICLES
NT CARDIOVASCULAR SYSTEM
NT CARTILAGE
HT HUMAN BODY
NT JOINTS (ANATONY)
BT LABYRIRTH
NT MYOCARDIHM
NT TESTES
NT TCRSO
N TRACHEA
ANDROMEDZ GALAXIES
ISAs and the dwarf content of the inner nuclear
regions of M31 -—— Intrinsic strength Anomalies
p0042 A78-38569
ANEHMONETERS -
NT HOT-RIRE AREMOMETERS
ANEMONETRY
U 'VELOCITY NEASUREMERT
ANGLE OF ATTACK
Fake vortex measurements of bedies at high angle
of attack
FATAR PAPER 78-23] p00G15 A78-22555
conputation of transonic flow past projectiles at
angle of attack
TATAA PAPER 78-1182] pO08L AT8-41875
Computation of supersonic laminar viscous flow
past a pointed cone at angle of attack in
spinning and coning motion
TATIAXN PAPER 78-1211] p0045 A78-45139
Low speed aerodynamic characteristics of an
0.075-scale ¥-15 airplane nodel at high angles
of attack and sideslip
[HASA-TH-F-623607] 0008 W78-10019
Low-speed aerodynanic characteristics of a
0.08-scale YF-17 airplane model at high angles
of attack and sideslip
[ HASA-TH-784387] p0006 N78-22025
High angle canard nissile test in the Ames T1-foot
transonic wind tunnel
[ FASA-CR-2993] p0011 N78-25057
High angle of incidence implicatiors upon air
intake design and location for supersonic cruise
aireraft and highly maneuverable tramsonic
aircraft
[ NASA-TM-785307]
Angle detector
F NASA=-CASE-LRC-11036~1]
AHGLES {GEOMETRY)
NT ANGLE OF ATTACK
ABIMALS
T MICE
NT RATS
Tread drum for animals —-— having an electrical
shock station
[ HASA-CASE~ARC=-10917-13 pOO5ST W78-27733
CV 990 interface test and procedure analysis of
the monkey restraint, support equipment, and
telemetry electronics proposed for Spacelab
[HASA-TN-T784807] p0051 W78-27736
AHHUARL VARIATIONRS
Stratospheric NO and HNO3 observations in the
Horthern Hemisphere for three seasons
p0042 A78~41123

p000s W78-32044

p0060 N78-32395

ANTENHAS
Low profile antenna performance study.
Broadband antenna technigues survey
FAD-ADETI92
ANTIFERRROMAGNETISH
Sgnare Ising ferromagnetic and antiferromagunetic
lattices in a nmagnetic £ield — A new
perturbation approach

Part 2:

p0022 W78-18274

p0056 AT8-51886
ANTIBORIDES
NT YINDIUM ANTIMONIDES
ARTINORY COMPOUNDS
HT INDIUM ANTIMOHIDES
APCLLCO FLIGETS
T APOLLO 12 FLIGHT
APOLLO SPACECRAFT
Crustal evolution inferred from Apollc magnetic
reasturements
[HASA-TH=-T78524 ]
APOLLO 12 FLIGHT .
Light element geochemistry of the Apollc 12 site
p00OSH A78-34503

p0027 W78-32029

APPROACH CONTROL
$imulator evaluation of three situwation and
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guidance displays for V/STOL aircraft zero-zero
landing approaches
p0055 R78~44131
Optimal control theory (OWEM) applied to a
helicopter in the hover and approach phase
[NASR-CR-152135] p0O010 N7B—-21161
Project plan for Jjoint FAA/RASA head-up display
concept evaluation
[ WASA-TN-78512]
APPROXIBATIOR
HT FINITE DIFFERENCE THEORY
ARCHITECTURE (COMPUTZERS)
A view toward future £luid dymamics computing
[3TAR PAPER 78-11121) pEORS ATB-45126
Prelinminary study for a numerical aereodynamic
simulation facility. ©Phase 1: Extension
[HASA-CR-152108] p0028 N7B-19052
A single user efficiency measure for evaluation of
parallel or pipeline computer architectures
p0059 W78-19808

p0052 N78-2897%

ARIP {IMPACT PREDICTION)
0 COMPUTERIZED SIMULATIOR
ARONATIC CONPOUNDS
Synthesis of multifuanction triaryltrifluorcethanes
[ HASA-CASE-ARC-11097-1] p0OOY WI8-22154
Synthesis of multifunction triaryltrifluorcethanes
[ HASA-CASE-ARC-11097-27 pO0U9 NT78-2215%
Polymeric foams from cross-linkable
poly-n-arylenebenzimidazoles
[ FASA-CASE-ARC-11008-17]
ARTIFICIAY SATELLITES
AT COXMUNICATION SATELLITES
ARIL COHPOUHDS
U RROMATIC CONMPOONDS
ASSESS PROGRAR
HASA/ESR CV-990 Spacelab simulation (ASSESS 2}
[RASA-CR-152122] p0029 H78-23117
NASA/ESAR CYV-990 spacelab simulatior (ASSESS 2)
{ HASA-TH-T79748] pOoO27 N78-30149
ASSRSSNENTS
HT TECHHOLOGY ASSESSMERT
ASTROBIOLOGY
U EXOBIOLOGY
ASTRORETRY
The radii of Uranian rings alpha, beta, gampa,
delta, epsilon, eta, 4, 5, and & from their
occultations of Sa0 158687

p0050 N78-37232

p0086 278-48112
ASTROWAUT LOCOHOTION
Spacesuit mobility knee joints
[ NASA-CASE-ARC-11058-2]
ASTRONAUT PERFORNARCE
Spacesuit mobility Jjoints
[HASA-CASE-ARC-11058-1]
ASTRONOMYICAL NODELS
NT DENSITY WAVE MODEL
Saturn's rings: Particle composition and size
distribution as constrained by microwave
observations. I — Rtadar observations
pO036 A7B-25676
Bar-driven spiral waves in disk galaxies
p0038 A78-32867
Runerical experiments on the stability of disklike
galaxies

pO057 H78-18763

poOSE W7B-31735

p0018 ATS-U5535
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coefficients from the observed effects of
Jupiterts satellite Io
p0032 A78-18732
Aerothermodynapic environment for Jovian entry
with silica heat shield
[AIAM PAPER T78-186] pO033 A78-20730
on the modulation of the Jovian decametric
radiation by Io. I - Acceleration of charged
particles
p00OR2 ATB-R1074
Correction to 'Recirculation of energetic
particles in Jupiter's magnetosphere®
p0045 R78-0U4T75
Fhistler wode noise in Jupiter's inner magnetosphere
pO0O45 R78-45188
Pioneer Jupiter orbiter probe mission 1980, probe
description
[ HASA-CR-137591]
JUPITER PROBES
Shock-tube studies of atomic silicon emission in
the spectral range 180 to 300 nm ——— environment
simulation for Jupiter probes
[AIAR PAPPR 78-234] p0034 AT8-22602
Jupiter probe heatshield configuration optimization
[AIAR PAPER 78-843]) pl041T A78-372710
Pioneer Jupiter orbiter prche mission 1980, probe
description
[¥ASR~CR~137591]

p0029% §¥78-33127

p0029 N78-33127

KALMAN FILTERS
Development and £light tests of a Kalman filter
for navigation during terminal area and landing
operations
[ NASA~CR-3015}
EIRETEC THEORY
Thermodynanic processes induced by coherent
radiation

p0012 N78-27105

p0038 A78-21624
hArrhenius' law in turbulent media and an
equivalent tunnel effect ——— in binary exchange
chemical reactions
p0OU9 AT8-52547
KINBTICS '
KT BEACTION KINETICS
KIBRCHEEOFFP-HUYGERS PRINCIPLE
U WATE PROPAGATION
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LASER DOPPLER VELOCIMETERS

LABORATORY EQUIPMENT
Automatic multiple-sample applicator and
electrophoresis apparatus
[HASA-CASE-ARC-10991-11]
LABYRINTH
Purther investigation of the spontaneous and
evoked activity of the primary neurons of
statoreceptora {and other receptors) of the
labyrinth of the bnllfrog before, during and
after an extended period of weightlessness,
including alternative intervals of artificial
gravity
[ NASA-CB-154507]
LAGRANGE SINILARITY HYPOTHEESIS
Lagrangian conputation of inviscid compressible
flous

pOOST W78-14108

po0S2 R78-10684

[NASA-THM-TBUSE ] p0025 NT78~2U4B60
LAHINAR BOUNDARY LAYER
carbon vaporization inte a noncquilibriunm,
stagnation-peint boundary layer
p0G2 ATB-U40828

A computer pregram £or calculating laminar and
turbulent boundary layers for two-dimensional
tine-dependent flows
{HASA-TH-TB4T0]

LABTHAR BOURDARY LAYER SEPARATION
U LAMINAR BOUNDARY LAYER
LAATXAR FLANES
U LAMINAR FLOW
LANINAR PLOW

Havier~Stokes calculations for laminar and
turbulent hypersonic flow over indented nosetips
[AIAR PAPER 78-2607 p0035 AT8-22608

Computation of the vistous supersonic flow over
syrmetrical and asynmetrical extesnal axial
corners
[AIRA PAPER 78-1135]} p0083 A78-41839

Compuntation of supersonic laminar viscons flow
past a pointed come at angle of attack in
spinning and coning motion
{AIAA PAPER 78-1211]

LANIBAR PLOW CORTEOL
T BOOWDARY IAYER COHTROL
T LAMIHAR BOUNDARY LAYER
LAMYIHAR HEAT TRANSFER

Effects of mass addition onr blunt-body
boundary-layer transition and heat transfer
[NASA-TE-1139] pO0O22 HT8-16326

LANIEAR JETS

g JET FLOW

U LAMINAR FLOW
LANIFATED MATERYRLS
U LAMINATES
LAMTHATES

Simple torsion test for shear modula determimation
of orthotropic composites
[ FASA-TM-T78485]

LANTIRATIORS

g LAMINATES
LARDIEG

NT ATRCRAFT LANDING
LARGUARGES

FT FORTRAK
LASER APPLICATTIONS

X new concept in laser-assisted chenistry - The
electronic-field representation

p0051 N78-19444

p0OUS A78-45139

p024 WT8-27490

p0037 AT8-27743
C02 laser-driven Stirling engine --— space power
applications
p0021 RT8-09804
Study, optimization, and design of a laser heat
engine
[ HASA-CR-T15210%] poo009 HY¥S—19481

LASER DOPPLER VELOCIHETERS
Laser-velocimeter surveys of nmerging
wind tumnel
[AIAR PAPER 78-1071]
Measuring the velocity of individual
tipe

vortices an a

pd015 ATB-20687
atoms in real

pO0G35 ATE-23124
flot=-vire, laser anenmoneter and force balance
measurexents of cross-sectional planes of single
and interacting trailing vortices
[AIAR PAPER 7B-1194] p0018 278-81885
laser-velecimeter snrveys of merging vortices im a
wind tunnel: Conmplete data and analysis



LASEE OQTPUTS

[HASA-TH-T7BLLI]
LASER OUTPUTLS
fhersodynamic processes indaced by coherent
radiation

p0008 N78-33043

p0034 A78-21624
The response of heatrshield materials to intense
laser radiation
[AIAA PAPER 78-138] p0034 A78-22583
puantum mechanical- theory of collisional
ionization in the presernce of intense laser
radiation
fAD-A052981] o035 RAT78-23576
Semiclassical theory of unimolecular dissociation
induced by a laser field
[ AD-AD56671] p0039 ATB-34682
A cesiunm plasma TELEC device for conversion of
laser radiation to electric vower
p0o0LE ATE-51067
LASERS
T CARBON DIOXIDE LASERS
NT CHEMICAL LASERS
NT CONTIFUQUS WAVE LASEFS
NT DYE LASERS
HT GAS LASERS
NT TWO-RAVELENGTH LASERS
LTASY
T F-111 ATIRCRAFT
LATE STARS
Airborne photonmetric cbservations between 1.25 and
3.25 microns of late-type stars
p0036 ATB-25295
LATTICES {MATHEMATICS)
HT BOOLEAN FURCTIONS
LAUNCHIFG
RT AIR LAUHRCHIWG
LAWS
NT SCALIHNG LAWS
LEAPING BDGES
NT SHAFP LEADING EPGES
A method for Jocalizing wing flow separation at
stall to alleviate spin entry tendencies
FAIAA PAPER 78-1476} p0020 AT8-49787
LEGEHDRE CODE
0 COMPUTER PROGRANNING
LENSES
process for producing a well-adhered durable
optical coating on an optical plastic substrate
--- abrasion resistant polymethyl methacrylate
lenses
[ HASA-CASE-ARC-11039~1]
LETHALITY
A1C/50/ values for some polymeric materials =---
Apparent Lethal Concentration fire toxicity
p0040 AT78-36596

p0D058 ¥78-32854

LEVEL (EORIZONTAL}
Rotary levelimg base platforn
[ HASA-CASE-ARC-10981-1]
LEVEL (QUARTITY)
HT ELECTRON STATES .
NT HOLECULAR ENERGY LEVELS
LIFE (BIOLOGY)
U LIFE SCIEKCES
LIFE DETECTORS
chemical interpretation of Viking Lander 1 life
detection experinent

p0060 NW7B-27425

p0053 A78~25560
Multichannel electrochemical microbial detection
unit
p0016 AT8-31300
The Viking biological experimerts on Mars
pd055 A78-397k6
LIFE SCIEHCES
HT EXTRATERRESTRIAL LIFE
critical review of Ames Life Science participation
in Spacelad Mission Development Test 3: The SHD
3 management study
T HASA-EM-78494]
LIFPE SUPPORT SYSTEMS
NT CLOSED ECOLOGICAL SYSTENS
Technology advancement of the electrochemical CO2
concentrating process
[ HASA-CR-152098] p0052 ¥N78-22723
Evaluation of a spacecraft nitrogen generator
[ FASA~-CP-152097] p0052 NT78-23748
Advanced instrumentation concepts for
environmental control subsystens
[ HASA-CR-1521001
LIFT
Transonic lifting line theory ~ Humerical

p0051 W78-26973

pO0S3 HT78-28807

SUBJECT INWDEX

procedure for shock-free flows
0017 A78-37742
The spanwise 1ift distribotion on a wing from
flow-field velocity surverys
[AIAA PAPER 78~1195] p0018 A78-31886
Flying-hot-wire study of two-dimensional mean flow
past an NACA #4172 airfoil at maximum 1ift }
[LAZAX PAPER 7B~T1967] p0018 A78-451887
Closed-form equations for the 1ift, drag, and
pitching-noment coefficients of airfoil sections
in subsonic Flow
[HASA-TH-T84921]
LIPT COEPFICIERTS
U LIFPT
LIFT DEVICES
Effect of high 1ift flap systems on the conceptual
design of a 1985 short-haunl commercial STOL talt
rotor transport
[RASA-TH-T8H76G])
LIFT DISTRIBUTION
U PORCE DISTRIBUTIOR
U LIFT
LIFT DRAG RATIO
Three-dimensicnal canard-wing shape optimization
in aircraft ¢ruise and maneuver environments
(ATAA PAPER 78-99] pOO16 ATB-26274
LYFT FORCES
g LIFT
LIFTING BODIES
Lifting line theory for transcnic flow
p0020 A7B8-48991

pO0DE H78-29068

p000S K78-2109%

LYFTING SURPACES
U LIFT DEVICES
U LIFTING BODIES
LIGHT (VISIBLE RADIRTION)
HT AIRGLOW
HT ZODIACAL LIGHT
LIGHT ATRCRAFRT
A pethoffi for localizing wing flow separation at
stall to alleviate spin entry tendencies
[2IAL PAPER 78-18476) pO02D ATB-49787
LIGHT CURYE
Occultation of Epsilon Geminorum by Mars. II - The
structure and extinction of the Mdartian upper
atmosphere
pO030 A78-10587
Analysis of stellar occultation data - BEffects of
photon noise apd initial conditions —-
planetary atmesphere tenpegature, pressure and
density profiles from occultation light curve
pOo035 WT7B-231649
LIGHT ELEMENTS
Light element geochemistry of the Apollo 12 site
p0054 A78-34503
LIGHET ENISSION
W? FLTORESCENCE
LIGHT SCATTERING
RT HALOS
Diagrammatic evaluvation of the density operator
for nonlinear optical calculations
[ONERR, TP WO. 1977-166]
LIGHT TRANRSHISSIOR
HT HALOS
BT LIGHT SCATTERING
Characteristics of integrated MOM junctions at dc
and at optical fregquencies
[ AD-R056165]
LIREAR FILTERS
NT KALMAH FILTERS
LINEAR SYSTRHES
Hew freguency domain methods for systen
jdentification

P0031 ATE-14651

p0037 278-28926

P0O0O15 A7B-23883
Robustness of linear guadratic state feedback
designs in the presence of system uncertainty
==~ application to Augmentor Wing Jet STOL
Research Adrcraft flare control antepilot design
p0016 AT8-23917
Applications of algebraic geometry to systems
theory — The NcMillan degree anhd Kronecker
indices of transfer functions as topological and
holomorphic system invariants
p0021 ATB-51860
LINBAR TRAHSFORENATIONS
Applications of algebraic geonmetry to systens
theory - The McMillan degree and Kromecker
indices of transfer function® as topolegical and
holomorphic system invariants
pl021 A7B-51860



SUBJECT INDEX

LIPIDS
NT LIPOPROTEINS
Physiolegic regulation of bod¥ energy storage
p00OS5 AT8=-028917
LIPOPROTEIES
Spectrophotofluoronetric and electron microscopic
study of Lipofuscin accumulation in the testis
of aging mice
pO0S6 ATE-UB581
LIQUID ROCKET PROPELLANTS
Fluid interaction with spinping toroidal tanks
p0024 ¥78-20186
LIQUID-GAS EIXTURES
BT ABROSOLS
LIQUIDS
HT LIQUID ROCKET PROPELLANTS
LITHIUN COHPOUHDS
NT LETHYXOM HYDRIDES
LITHIOK HYDRIDES
Semirigorous bounds for the dipole moments and ~
transition noments of the LiH molecule
p0046 A78-45963
LOADS (PORCES)
HT AERODYNAMIC LOADS
NT RING LOADING
LOCKHEED AIRCRAFT
®® U-2 AIRCRAFT
LOCKHEED U-2 ATRCRAFY
U U-2 ATRCRAFT
LOCONGTION
HT ASTRONRUT LOCOHOTION
LOGISTICS
NT SPACE LOGISTICS
LOY ASPECT RATIO RINGS
HT DELTA WINGS
LO® DENSITY BATERIALS
Low density bismaleimide-carbon microballoon
composites —~— aircraft and subnarine
compartment safety
[ ¥ASA-CASE-ARC-11040-21 p0050 ¥78-27184
LOW SPEED
Low speed aercdynamic characteristics of an
0.075~scale F-15 airplane model at high angles
of attack and sideslip
[ NASA=-TH-X-62360] p000Y ¥78=-10019
Low-speed aerodynamic characteristics of a
0.08-scale YF-17 airplane model at high anales
of attack and sideslip
[ HASA-TH-78L38) p0006 W7B-22025
LOW SPEED WIKD TUHNELS
Low speed test of a high-bypass-ratio propulsion
system with an asymmetric inlet designed for a
tilt-nacelle V/STOL airplans
[ HASA~CR-1520721] p(009 H78-17062
LOW VELOCITY
U LOW SPEED
LOWER ATHOSPHERE
HT TROPOSPHERE
LUCITE (TRADEMARK)
0 POLYMETHYL METHACRYLATE
LUNTINESCENCE
HT FLUORESCENCE
LUNAR CINEHATOGRAPHY
U LUONAR PHOTOQGRAPHY
LYBAR CRATERS -
Interpreting statistics of small lunar craters
p0042 R7B-01753
LUHAR CRUST
Crustal eveolution inferred from Apollo magnetic
mea suresents
[ HASA-TH-TB5217 0027 ¥78-32029
LUNAR PROTOGRAPHY
Interpreting statisties of small lunar craters
p00L2 AI8=-81753
LUNAR SOIL
Light element geochemistry of the Apollo 12 sgite
p0OSH R78-34503
LUEAR SPACECRAFT
HT APOLLO SPACECRAFT

MACHINE STORAGE
T COMPOTER STORAGE DEVICES
MAGRETIC EP¥RCTS
Square Ising ferromagnetic and antiferrcomagnetic
lattices in a magnetic field ~ 2 new
perturbation appeoach
pd056 178-51886

HANAGEEENT METHODS

HAGHRETIC FIELD CONFIGURATIONS
0on the apparent source depth of planetary magnetic
fields
p0037 A78-29472
Thke spital field inhibition of thermal comduction
in two-fluid solar wind models
pOO46 AT78-48281
HMAGRNETIC FIELDS
NT GEOMAGHETISH
AT INTERPLANETARY MAGNETIC FIELDS
NT PLANETARY MAGNPTIC FIELDS
NT SOLAR MAGHETIC FIELD
HAGHRTIC MEASUREMENT
Crustal evolution inferred from Apollo nagnetic
measurements
[¥ASA-TE-78524] p0027 ¥78-32029
MAGHETIC MEXORIES
¥ MAGRETIC STORAGE
HAGHETIC PROPERTIES
HT ANTIFERRONAGNETISM
NT PERROMAGHETISM
HT GEOMAGHETISH
HT BAGNETIC EFFECTS
WT SEIN-LATTICE RELAXATION
EAGHETIC RELAXIATION
NT SPIN-LATTICE RELAXATION
HAGHETIC STORAGE
A decoding procedure for the Reed-Solomon codes
[ HASA-TP-1286] p0059 H78-30862
BAGNETOGASDYHABICS
U MAGNETOHYDRODYNANICS
WAGNETOHYDRODYNARYC FLOW
Acceleration of nuncleons in the interplanetary
space and the modulation of Jupiter electromns in
the interval from 1 to¢o 10 A.0. by corotating
regions of solar origin
pO03T A78-29684
Dynamic MHD modeling of solar wind corotating
strean intevaction regions observed by Pioneer
10 and 11
o049 AT8-52522
MAGRETOHYDRODYHNANICS
bynanic HHD modeling of the solar wind
disturbances during the Augest 1972 events
- . - p0036 AT78-26079
HAGHETOMETRY
U MAGNETIC XEASUREMENT
MAGNETOPLASHADYNANICS
T MAGNETOHIDRODYIHAMICS
BAGRETOSPHERE
on the relative locations of the bow shocks of the
terrestrial planets
p0031 a78~-13752
On determining magnetospheric diffusion
coefficients from the observed effects of
Jupiter's satellite Io
p00G32 278-18732
Whistler mode noise in Jupiter's inner magnetosphere
poG4E> A73-05188
MAGNETCSPHERIC TRSTABILITY
Correction to 'Recirculation of emnergetic
particles in Jupiter's nagnetosphere'
poOQUS A78-48775
BAINTENANCE
NT PILE MAINTENANCE {COHMPUTERS)
NANNALS
NT MICE
HT RATS
BAN EACHINE SYSTENS
Flight simmlatien - 3 vital and expanding
technology in aircraft developnent
[AXAA PAPER 78-337] poO016 ATB-29295
Human preoblem solving performance in a fault
diagnosis task
p005E ATB~32673
A model of hupan decisionmaking in a fault
diagnesis task
pO0GSE A78-3T7130
bual-locp medel of the human controller
p0018 A78-39184%
MANAGENENT
NT DATA HANAGEMENT
NT PROCUREMENT MAWAGEMEHNT
NT PROJECT MANAGEMENRT
NT RESERRCH MANAGENENT
BANAGENERT NETHODS
Critical review of Ames Life Science particaipation
in Spacelab nisslon Development Test 33 The SAD
3 management study
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MANAGEHENT PLAWHING

[ RRSA-TH-T8494 ] p0051 N78-26973
MANAGERENT PLANNING
WASA/ESA CV-990 Spacelab simulation (ASSESS 2)
[ HASA-CR-152122] p0029 N78-23117
KANEUVERABLE SPACECRAFT
NT APOLLO SPACECRAPT
SANEUVERS
HT AIRCRAFT HANWEUVERS
BT EVASIVE ACTIONS
HT SIDESLIP
HANIPOLATION
T MANIPULATORS
MARIFULATORS
Study to design and develop remote mapipulater
systens
[ HASA-CR-152092] p0052 RA78-16620
MANHED SPACE FLIGHT
HT APOLLO 12 PLIGHT
WANNED SPACECRAPT
RT APOLLO SPACECRAFT
HT SPACE SHUTYTLES
Advanced instrumentation concepts for
environmental control subsystems
[ Fasa-cRr-152100]
BANDAL CONTROL
Development of automatic and manual £light
director landing systems for the Xv-15 tilt
rotor aircraft in helicopter mode
rTASA-CR-1521407
MAROALS
HT US5ER MANOALS (COMPUTER PRCGRAMS)
MAPPIHG
HT PLANETARY MAPPING
BARKOY PROCESSES
A technology assesstent of transportation systen
investnents -—-- Markovian decision theory
FHASA-CR-15215H-2] p0013 R78~28989
MARS (PLAWET)
Abstracts for the Planetary Geology Field
Conference on Aeolian Processes
{ NASA~TH-78055]
HARS ATHOSPHERE
gccultation of Epsilon Geminorum by Mars. II - The
structure and extinction of the ¥artian upper
atnosphere

p0O53 H78-28807

p0011 R78-22071

p0022 H78~-13u92

pd030 AT8-10587
chemical imterpretation of viking Lander 1 life
detection experiment
p0053 R78-25560
An analyvtic study of impact ejecta trajectories in
the atmospheres of Venus, Mars, and earth
p0037 A7B-29532
pripitive atnosphere and implications for the
formation of channels on Mars ]
p00ky AT8—42460
Post-viking models for the structure of the summer
atnosphere of ¥Mars
pOOLT ATB-50240
MARS ENVIRONMENY
.NT MARS ATMOSPHERE
MARS PROBES
HT VIRKIKG LANDER SPACECRAFPT
HT VIKING LANDER 1
#7T VIKING ORBITER SPACECPRRAFT .
MARS SURFACE
Some Martian volcanic features as viewed from the
Viking orbiters
p0030 AT78-11803
Primitive atmosphere and implications for the
formation of channels on Mars
pO0GYy ATS=U42UG0
Carbon suboxide polymer, an explanation for the
wvave of darkening on Mars
p0656 ATE-UBTIT
“ Comparison between infrared Kartian disk spectra
and optical properties of terrestrial analogs
p00GT7 AT78-49231
NARS SURFACE SANPLES
The ¥iking biological experiments on Hars
pO0S5 ATB-39746
HASS5 TRANSFER
Effects of mass additior on blunt-body
boundary-layer transition and heat transfer
[HASA-TE-1139] p0022 H78-16326
. BATERIAL BALAECE
HT WATER BALANCE
MATERIALS HARDLIHG
KT REMOTE HARDLING
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SUBJECT XINDEX

Assessing the future of air freight
[HASA-CR~152161]
BATHEMATICAL LOGIC
RT ALGORITHAES
NT BOOGLEAN ¥OFCTIONS
EATHEMATICAL HODELS
HT DIGITAL SIKULATIOH
Conputational study of a-molecular collisien
process in the presence of an intense radiation
field - Enkanced guenching of F by Xe in the
2489-nn 1ight of the KrF laser
[ AD-3054078]
Modeling of the Reynolds stresses

pOO09 H78-14016

pooay A78-42818

p0028 N78-19797

Application of second-order turbulent modeling to
the prediction of radiated aerodynmamic sound
[NASA-CR-2994 p0012 R78-2535%

HATHENATICAL PEOGRAMNING
RT DINANIC PROGRAMNING
NATRICES (MATHEMATICS)

A solution to the surface intersection problep —--
Boolean functions in geometric modeling
{HASA-CE-152116] p0010 H78-1986%

HATRIX ANALYSIS

U MATRICES (MATHEMATICS)
BATUORING

0 GROWTH P

MAXINON LIKELIROOD ESTIBATES

Rew fregquency domain methods for systen

identification
pDO15 ATH-23883
MEASURE AND IRTEGRATION
HT HUHMERICAL INTEGRATIOH
NT REIGHTING PUONCTIOWS
MEASURING INSTROMEATS
HT HOT-WIRE ANEMOMETERS
AT HOT-WIRE FLOWMETERS
HT INFRARED DETECTORS
HT INFRARED INTERFEROMETERS
FT IWPRARED RADIOMETERS
NT LASER DOPPLER VELOCINMETERS
NT PRESSURE GAGES
NT PROPORTIOHAL COURTERS
HT RADPIOMETERS
RT SPECTROHELIOGRAPHS
MECEANICAL DEVICES
Magnetometer deployment mechanism for Picheer Yenus
p0023 KT78-19029
BECHARICAL NEASUREMERT
WT DRAG MEASUREMENT
HT PLOW ¥EASUBRENERT
NT PRESSURE MEASUREMERTS
HT STRESS KEASUREMERT
HT VELOCITY MEASURENENT
HECHARYCAL PROPERTYES
NT ABRASION RESISTANCE
HT AEROELASTICITY
BT SHEAR PROPERTIES
9T TENSILE STRENGTH
HE THERMAL RESISTANCE
NT THERMOPLASTICITY

A method for determining structural properties of
RCC thermal protection material --- Reanforced
Carbon-Carbon
[ATAA FAPER 78-8691]

HEDIA

KT IRTERPLANETARY DUST
HT INTERPLRNETARY MEDION
NEDICAL BQUIFPMERT

HT RESPIRATORS
HEDPICAL SCIEECE

NT AISTOLOGY

MEETIAGS

U CONFRERENCES

AEABRANE ANALOGY

T STRUCTURAL ANALYSIS
HEHBRANE TO@EORY

g STRUCTURAL ANALYSIS
BEMBRANES

Calcinm transport in Halobacterium halobium
envelope vesicles

pOOLD AT8-35997

poOOS5 A78-88574
Methionine transport in Halobacterium balobitn
vesicles - Honcompetitive, asymmetric inhibjtion
by L-Cysteine
p005S5 A78-48579
NERCURY (PLANET)
On the apparent source depth of planetary magnetic
fields



SUBJECT INDEX

p0037 A7B-23472
NESONETEOROLOGY
Transport of contaninants in the planetary
botndary laver
poOUg AT78~52137
ERTABOLISN
WT ADRENAL METABOLISH
RT BELECTROLYTE METABOLISH
NT BRZIME ACTIVITY
Continuous metabolic and cardiovascular
neasurements on a monkey subject during a
simulated 6-day Spacelab mission
pl0S6 AT3-48719
METAL HYDRIDES
KT LITHIOH HYDRIBES
BETAL OXIDES
NT ALUMINOM -OXIDES
Characteristics of integrated MON junctions at dc
and at optical frequencies '
[ AD-A05616517 p0037 A78-28926
HETAL 'PARTICLES
Chepisorption of CO on Pd particles supported on
emica R
poO0OU0 A7B-36040
Controlled vapor growth of small particles of Pd
and Fe on thin A1203 substrates
p00L4 A78-43384
METAL SORFACES
Stimulated enission of surface plasmons by
electron tunneling in metal-barrier-netal
structures
p0038 A78-30647
HETALLIC PLASHAS
NT CESIUHN PLASMA
HETAELLOIDS
WT SILICON
BEETALS
HT CALCIUOM
HT CHROMIGM
NT IROW
§7 PALLADIOM
HT TONGSTRH
METAZOA
T ANINALS
SETEORITE COLLISTORS
* Microparticle accelerator of unigue design --- for
nicgroneteoroid impact and cratering simulatien
p0036 178-25264
METECQRITE COMPRESSION TESTS -
T MECHANICAL PROPERTYES
¥ BETEORITES
METEORITE CRATERS .
an analytic study of impact ejecta trajectories in
the atmnospheres of Venus, Mars, and earth
p0037 A78-29532

EETEORITRES
HT CARBONACEOUS CHONDRITES
RT IRON METEORITES
HT TUHGUSK METEORITE
Heteor ablation spheres from deep-sea sediments
T NASA-TH-TB5107 p0028 N78-34021
METEORITIC COHPOSITION
Analysis of ablation debris from natural and
artificial iron metecrites
p0039 AT78-34506
¥itric oxide production by Tunguska netecr
. p00YB A78~51811
HETEORITIC DUST
T MICROMETEOROQIDS
METEORITIC MICROSTRUCTURES
Analysis of ablation debris from natural and
artificial iron meteorites
p0039 ATB-34506
HMETEOROID CRATERS
U METEORITE CRATERS
HETEOGROIDS
HT HMICROMETEOROIDS
HETEOROLOGICAL PARAMETERS
. Meteorological control of lewer stratespheric
ninor species variations - An observatiomal
exanple
p0019 A78-46011
HETEOROLOGY
HT HESOMETEQROLOGY
BETHACRYLATE RESIRS
U ACRYLIC RESINS
METEIONINE
Hethionine transport in.Halobacterium kalobinm
vesicles - Noncompetitive, asymmetric inhibition
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BODELS

by L-Cysteine
p0055 A78-48579
METROPOLITAR RREAS

U CITIES
BICA .
Chemisorption of CO on P4 particles supported on
nica
p00O40 A78-36040
BICE
Hicro—~fluid exchange coupling apparatus --- a

nicrorespirator to allow surgery on rats or mice
[BASA-CASE-ARC-11114-1] p0060 W78-33717

XICROBIOLOGY
Yaltichannel electrochemical nicrobial detection
unit
N p0d016 178-31300
NICROKETEOROIDS
YMicroparticle accelerator of unique design -— for

microneteoroid impact and c¢ratering simulation
pl036 A78-25264
hre the stratospheric dust particles meteoy
ablation debris or interplanetary dust?
" [ HASA-TM-78507] ph028 §78-34014
ETCROBETEORS B
U XICROMETEOROIDS
BICROORGANISNS
NT BACTERIA
¥XICROPARTICLES
Microparticle accelerator of unigue design --- for
micrometeoroid impact and cratering simulation
p0036 A78-25264
Are the stratospheric dust particles meteor
ablation debris or imterplanetary dust?
[HASA-TN~T8507] p0028 NT78-38014

" MICROSCOPY

NT ELECTHRON NICROSCOPY
AICROSTRUCTUORE
HT METEORITIC MICROSTRUCTURES
BILITAEY AIRCRAFT
Trajectory moduyle of the WAS2 Ames Research Center
aircraft synthesis program ACSYNT
[RASA-TK-T79697]
BILITARY HELICOPTERS
Evaluation of the tilt roter concept:
role

p0006 N78-26133
The XV-13's

p000G F78-19142
NILITARY OPERATIONS
HT COMBAT
MILITARY TECHHOLOGY
Accordion shelter hardware analysis
[ AD-AD53592]
MINERALS
HNT HICH
MIHIMIZATIOR
O OPTINIZATION
NISSILE BODIES
High angle canard missile test in the Ames 11-foot
transonic wind tunnel
[ NASA-CR-2993]
BISSILE CASRES
g MISSILRE BODIES
HISSILE COMPONERTS
HT MISSILE BODIES
NISSILES
BT IRTERCOWTINENTAYL BALLISTIC AISSILES
WISSIOH PLAHRING
Critical review of Ames Life Science participation
in Spacelab Mission Development Test 3: The SMD
3 management study
[HASA-TM-78494] p00S5T N78-26973
NASA/ESA CV-990 spacelab simulation (ASSESS 2)
[ NASA~TH-T79748] p00O27 N78-30149
Pioneer Jupiter orbiter preobe mission 1980, probe
description
[Hasa-CR-137591]
HYXTURES
HT AEBROSCLS
HT DETONABLE GAS NIXTURES
NT DISPERSIONS
HT SHOKE
BODELS
KT ATRCRAFT MODELS
NT ASTRONOMICAL NODELS
HT ATMOSPHERIC NMODELS
KT DIGITAL SIMULATION -
RT DYNANIC MODELS
RT MATHEMATICAL ¥KODELS
NT REFERENCE ATMOSPHERES
NT SCALE MCDELS

pOOOT K78-28278

p0011 R78-25057

p0029 N78-33127



MODES

KT SENISPAN MODELS
HT WIND TUNNEL HODELS
HMODES
NT FAILTWRE MODES
MODIFICATIORH
g REVISIONS
MODULATED COHTINUQUS RADIATION
on the modulation of the Jovian decametric .
radiation by Io. I — Bcceleration of charged
particles
p0042 A78-41074
MOLECULAR BEAMS
L.ov energy iorizing collisions between N2 and cd
beanm melecules and €O, W2, WO, CHU, and CO2
target molecnles
p0039 A78-38137
MOLECTLAR COLLISIORS
pguantum mechanical theory of collisional
ionization in the presence of intense laser
radiation
[ AD-A052981] p0035 A78-23576
Seniclassical approach to cellision-induced
emission in the presence of intense laser
radiation - An aspect in the study of
cooperative chemical and optical pumping
p0037 A78-27744
Low energy lonizing collisions between N2 and CO
hean molecules and CO, B2, RO, CH4, and coO2
target nolecules
p0039 A7B-30137
computational study of a molecular collision
process in the presence of an intense radiation
field - ®nhanced guenching of F by Xe in the
248-nn light of the RrP laser
I AD-AO54078] pOOLY AT8-42818
on the possibility of negative activation energies
in bimolecular reactions
f HASA-TE-T78509] p0026 RT8-29189
MOLECULAR ERERGY LEVEILS
A theoretical study of the electronic tramsition
noment for the C2 Svan band system
po04T AT78-36776
op the possibility of negative activation energies
in bimolecular reactions
[ HASA-TN-78509] p0026 §78-29149
HOLECULAR GASES
Lo¥ energy¥ ifonizing collisions between W2 and CO
beam molecules and CO, W2, nNO, CHU, and CO2
target molecules
p0039 A78-38137
MOLECULAR IRTERACTIONS
NT HOLECULAR COLLISIONS
Diagrammatic evaluation of the density operator
for nonlipear optical calculations
FONERA, TP NO. 1977-166] pR031 AT8-1U4651
Heasurement at different temperattires of absoclute
intensities, line half-widths, and broadening by
At and ¥2 for the 30 0 1 IT-—-00 O O band of €02
p0O4T A78-50489

MOLECULAR PHYSICS
Semirigorous bounds for the dipole moments and
transition nmoments of the LiH molecule
p00U6 AT8-45963
MOLECULAR RELAXATIOHR
Exchange and relaxation effects in lovw-energy
radiationless transitions
[ NASA-TM-79383] p000Y N78-18882
BOLECULAR ROTATIOR
Simultaneous determination of rotational and
translational temperatures of OH/2 Pi/ in a gas
discharge
p0030 278-10405
Cotttents on the note by Arie et al. on the
transition moment of the CO2 band mear 7740
Faysers
. o048 AT8=-52388
BOLECOLAR SIEVES
U ABSORBENTS
HOLECHLAR SPECTRA
HT RAMAN SPRCTRA
HT VIBRATIONAL SPECTRA
C3 and infraged spectrophotometry of Y Canum

Venaticorum
pOou2 R76-39408
Intensities, self-broadening, and broadening by Ar
and W2 for the 301/TTI/ - 000 band of €02
neasured at different temperatares
p0046 A78-B8L25
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Absolute intensity measurements at different
tenperatures of the C-12/0-16/2 bands 30 0 1
I—00 0 0 and 30 0 1 IV--00 0 O
pOOYT A78-50488B
Heasurenent at different temperatures of absolute
intensities, line half-widths, and broadening by
Ar and W2 for the 30 0 1 II—-00 ¢ 0 band of CO2
poos7 A78-50489
MOLECULAR STRUCTURE
Thermal rearrangements in 1,2~poly/1,l4-hexadiene/s
poCu8 R78=-51870
Compliter Aisplay and manipulaticn of biolegical
eolecules
p0056 A78~53400
Stress—strain behavior of some acrylic gradient
polymers
[AD-A052617] p00G59 H7E-2u36H
MOLECULAR TRAJECTORIES
calcnlated rate constants for the reactiom Clo + O
vields Cl1 + 02 between 220 and 1000 deg X ———
molecnlar trasjectories and stratospheric ozone
[HASA-TE-768483] po024 NW78-21215
¥OLECULES
N¥T DIATOMIC MOLECULES
MOLIERE FORMOLR
0 SPATIAL DISTRIBUTION
HONERTS
RT DIPOLE MOMERTS
HT MOMENTS OF IHERTIB'
NT TORQUE
HOMEATS OF INERTIA
Bffect of a nopconstant C/m-alpha/ on the
stability of rolling aireraft
p0031 A78~-16180
MONITORS
HT INFRARED RADIOMETERS
HOBOLTYAIC CIRCUITS
U INTEGRATED CIRCUITS
HOROMERS
Synthesis of H-substituted bisitaconimide monomers
for use as thermwosetting polyimide resins
p0041 378-36809
HOROPLARES
HT CV-990 ALRCRAFT
NT P-5 AIRCRAFT
BT U-2 AXRCRAFT
HOTION EQUATIORS
¥ EQUATIONS OF MOTIOR
MOTIOR SIMULATORS
Qnasi-optinal control of a moving-base simulator
p0006 RT8—23021
G-seat system step input and =sinusoidal response
characteristics
[WASA-TN-T724T78] p0007 HT3-26741
BOTION STABILITY
HT AERODYHAMIC STABILITY
BT AXRCRAFT STABILITY
Nt PLOR STABILETY
HT AOVERING STABILITY
NT RCTARY STABILITY
Fumerical experinments on the stability of disklike
galaxies
p3019 AT8-45535
HOTOR VEHICLES
HT ADTOMOBILES
BULTILAYER STRUCTURES
U LANIRATES
AULTILOOP SYSTENS
U CASCADE CONTROL
- MOSCLES
WT ®YOCARDIUN
MOSCULOSKELETAY, SISTEN
NT CARTILAGE
HT JOIRTS {ARATOMY)
MYOCARDIUA
Extent of wtilization of the Frank-Starling
mechanism in comscious dogs --- preload effects
on myecardial regulation

N

pC056 A78-33522

HE—156€ ATRCRAFPT

g F~5 RIRCRAPT
HASA PROGRANMS

AT ASSESS PROGRAN

KT SUOPERSONIC CRUILSE- AIRCRAFT RESEARCH
NT TILT ROTOR RESEARCH RIRCRAFT PROGRAM
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hpes Research Center Publications-1976
[ HASA-TM-78493% p0003 H78-27042
WASA/ESA CV-990 spacelab simulation (ASSESS 2)
[HASA-TH-T797u8]] p0027 N78-30149
High altitude perspective --- cost-reimbursable
services using WASR U-2 aircraft
[HASA-SP-427]
WASA aviation safety reporting system
[ HASA-TH-78511]
FRATIOHRYL AVIATIOH SYSTEM
HASA aviation safety reporting systenm
[HASA-TH-TE475]
FATORAL FREOQOUERCIES
T RESON2NT FREQUEHCIES
HATURAL SATELLITES
RT EUROPA
HT IO
WT PHOBCS
FAVIER—-STOKES BQUATION
Thin~layer approximation and algebraic model fox
separated turbalent flowus
[AIAR PAPER 78-257] p0033 A78-20776
Fumerical solution of a three-dimensional shock
wave and turbulent boundary-layer interaction
[ AXAA PAPER 78-161] p003n ATB-22591
Navier-Stokes calculaticns for laminar and
turbulent hypersonic flow over indented nosetips
[ATMA PAPER 78-2601 p0035 A78B-22608
Calculation of supersonic viscous flow over delta
wings with sharp subsonic leading edges
[AIAA PAPER 78-1137] p00U3 AT8-U1841
Comparison of pultieguation turbulence models for
several shock-separated boundary-layer
interaction flows
FATAA PAPER 78-1165]
HAVIGATICH
HT AIR WAVIGATION
HEAR WAKES
Flying-hot—~wire study of tvo-dinensional mean flow
past an NACA U412 aicfoil at nmaxinmum 1ift
[AT22 PRPEF 78-11967 p0018 A78-41887
HERVOUS SYSTEH
KT WEUROHS
HETWORK SYNTHESIS
pigital filter structures having low errors and
simple hardware implementation

p0027 R78-31508

pO052 NT8-32075

pO0S1 W78-25071

p0043 AT8-41853

p005S6 A7B-51346
NEUROHS
Further investigation of the spontaneons and
evoked activity of the primary neurons of
statoreceptors (and other receptors) of the
labyrinth of the bullfrog before, during and
after an extended period of weightlessness,
including alternative intervals of artificial
gravity
[ HASA-CR-158507 ]
NEUTRAL BEAMS
NT HOLECULAR BEAMS
HITRIC ACID
Stratospheric HO and RNO3 observations in the
Horthern Hemisphere for three seasons
p0042 A78-81123

p0052 N78-10684

NITRIC OXIDE
Geographical variations of HO ard 03 in the lower
stratosphete
pO039 A78-35403
Stratospheric WO and ANO3 observations in the
Northern Hepisphere for three seasons
. pd042 A78-51123
Fitric oxide production by Tunquska neteor
pODUB ATEB-5T811
HITROGEKR
NT KITROGEN TONS
LO¥Y energy ?qnizing collisions between W2 and CO
bean molecules and €O, W2, NO, CH4, and CO2
target- molecules
p0039 A78-34137
Evaluation of a spacecraft nitrogen generator
{ NASA-CR-152097] p0052 N78-23748
HITROGEN COMPOUADS
HT IMIDES
NT NIZRIC ACID
NT NITRIC OXIDE
HT WITROUS OXILES
HITROGEN YOHS
The guiet coronal X-ray spectrum of highly ionized
oxydgen and nitrogen
p0038 A78-31108
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HITROGEF QXIDES
HT NITRIC OXIDE
HT RITROUS OXIDES
HITRQUS OXIDES
Lower stratosphere measurements of variatien with
latitude of CF2C1l2, CFC13, CClLU, and H20
profiles in the northern hemisphere .
pl03s ATE-23610
Stratospheric measurenments of CF2Cl12 and W20
. pO05ShE A78-37055
Interhemispheric¢ gradients of CF2Cl12, CPC1l3, .CClH,
and K20
pooO42 a78-41124
WOXISE (SOUND)
KT ABRODYNANIC NOISE
HT ATIRCRAFT NOISE
NT ENGINE NOISE
WT JET AIRCRAPT RQOISE
HOISE ATTERUATIOH
U FOISE REDUCTION
WOISE ELIANIBATION
U NOISE REDUCTION
BOISE MEASUREMENT
Conparison of measured and calculated helicopter
rotor impulsive noise ~-- wind tunnel test data
and prediction analysis technignes
[ HASA-TH-T78073] pO0O05 H78-20917
The effect of tip vortex structure on helicopter
noizse dee to blade/vortex interaction
[HASA-CR-152150] pl012 ¥78-25832
HOTSE PROPAGATYON
Analysis of flight effects on noise radiation from
jet flow using a convecting gquadrupole model
[ATAA PAPER 78-192] pO015 A78-22594
2 study of the noise radiation from four
helicopter rotor blades =--- tests in Ames 00 by
20 foot wind tunmel
p0008B H78-32835
HOISE REDUCTIOR
Use of coherence and phase data between two
receivers in evaluation of noise¢ environments
p0016 AT78-26U95
Ose of leaning vanes in a two stage fan
[ NASA-CR-152134 ] po0O10 n738-21118
optimal guidance and control for investigating
aircraft noise-iapact reduction
[ HASA-TE-1237] p0006 R78-23100C
Optimizing indinm antimonide (InSh} detectors for
low background operatién --- infrared astronomy
[ HASA-TM-73273] p0028 N78-32947
HOISE SPECTRA
¥histler mode noise in Jupiter's inner magnetosphere
p00a5 A78-45188
HOISE SUPRPRESSORS
U NOISE REDUCTION
HOHADIABATIC PROCESSES
U AEAT TRANSFER
HORCONDERSABLE GASES
Experimental temperature distribution and heat
load characteristics of rotating heat pipes
p00UG ATB-48835
NOHEUCLIDIAN GEOHETRY
U0 DIFFERENTIAL GEOMEZRY
RONLIREAR EQUATIORS
An integral solution to a nonlinear diffusion
problen
pO037 AT8-26350
HOHNLIREAR OPTICS
Diagrammatic evalmation of the density operator.
for nonlinear optical calculations
N [ONERA, TP NO. 1977-166]
HORVISCOUS PLOW
U TURBULENT FLOW
NORMAL FORCE DISTRIBUTION
0 FORCE DISTRIBUTION
"HORTHERN HENISPHERE
Stratospheric NO and ONO3 observations in the
Northern Hemisphere for three scasons
poOsZ 278~-81123

pOO31 A78-18651

HORTHROP ATRCRAFT
RT F-5 AIRCRAFT

ROSE CAPS

U HOSE CORES

HOSE CO¥ES

NT ABLATIVE NOSE COHES

Navier-Stokes calculations for lamipar and

turbulent hypersonic flow over indented nosetips
[ A4ThA PAPER 78-260] pO035 A78-22608



HOSES (FOREBODIES)

HOSES (FOREBODIES)
NT ABLATIVE HOSE CONES
NT HOSE COHES
HOVAE
Nova-driven. winds in globular clusters
p0081 A7B-37649
HOXYOUS MATEBRIRLS
T CORTAMINANTS
ROZZLE THRUST .COEPPICIENYS
static tests of a large scale swivel nozzle thrust
deflector
FNASA-CR-152091]
HNICLEAR INTERACTIONS
NT SPIN-ORBIT IWTERACTIORS
HUCLEAR PARTICLES
H? ALPHA PARTICLES
WY NUCLEONS
HUCLEAR RADIATION
“NT GAMMA RAYS
BTCLEAR REACTIORS
NT SPYIN-ORBIT IHTERACTIONS
HUCLEI (RUCLEBAR PHYSICS)
RT ALPHA PARTICLES
NUCLEORS
Acceleration of nucleons in the interplanetary
space and the modulation of Jupiter electroms in
the interval from T to 10 R.U. by corotating
regions of solar origin
p0037 R78-29684

p00T1 K78-22100

HUNBRICAL ARALISIS
HT FINITE DIFFERENCE TEEORY
NT ITERATIVE SOLUTYON
WT MUMERICAL INTEGRATION
NT TRUNCATION FRRORS
Tnsteady transonic f£low computations
- p0Q32 A78-18274
Transonic 1ifting line theory — Numerical
procedure for shock-free flows
p0017 AT8-37742
Preliminary study for a numerical aerodynanic
simulation facility. Phase 1: Extension
[NASA-CP-152108] p0028 N78-19052
Future Computer Reguirements for Computational .
Aerodynanmics
[ HASA-CP-2032] p0023 ®78-19778
Conmputational aerodynamics:and the numerical
aerodynanic simnlation Facility
p0023 W78-19779
Three-dinensional computational aerodynanics in
the 1980's
p0023 ¥78-19781
Humerical Aerodyramics Sinulation-Facility
preliminary study, executive summary --~- three
dimensional flow
p0023 K78-19782
Preliminary study for a Humerical Aerodynamic
Simulation Wacility --~ three dimensional flow
p0023 ¥78-19783
Counputing viscous f£lows
p0005 R78-19794
NOHERICAL COFTROL
fuemerical aerodynamic simulation facility.
prelinminary study extension. Executive sunmary
{ HASA-CR—-152106] p0028 N78-19050
HUMBRICAL PLOW VISTUALIZATION
on implicit finite-difference simulations of
three-dimensicnal flow
FATAR PAPER 78-10] p0033 A7B-20630
Numerical scolution of two-dimensional turbulent
blunt body flows with an imnpinging shock
[ATAN PAPER 78-1209] pO0OBS A78-45144
Future Computer Requirements for Computational
Aerodynanics
‘T NASA-CP-2032] p0023 ¥18-19778
Computational aerodymamics and the numerical
aerodynanic simulation facility
p0023 #78-19779
Three-dimensional computational aercdyramics in
the 1930's
p0023 W78-19781
Numerical Rerodynanmics Simulation Facility
preliminary study, executive summary -—- three
dimensional flow
p0023 H78-19782
Preliminary study for a Numerical Aerodynmanic
Simwlation Facility —-— three dimensioral flow
p0023 ¥T78-19783
Future reguirements aad roles of computers in
aerodynanies
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poO0CY H78-19786
-Conptting viscous flows
p0005 E78-197948
NOMERICAL IRTEGRATION
Ar integral solution to a nonlinear diffusion
problem
p0037 A78-26350
Humerical solution of a .class.of integral:
equations arising in two-dimensional aerodynanics
p0D1B A78-H0949
Splution of transonic flows by an
integro-differential eguationr method
[FASA-THN-78890] p0026 RT78-25391
NUTRYTIONAL REQUIREMRATS
Food and oxygen requirements for growing mice and
turtles after hypergravitational development
pOO3T ATE-15204

OBSERVATIOH AIRCRAPT

HT P-5 ATIRCRAPT

NT U-2 AIRCRAFT
OBSERVATORIES

HT ASTRONONICAL OBSERYATORIES
OCCOLTATION

#T STELLAR OCUCULTATION

QCEAN EOTYOR

Heteor ablation spheres from deep-sea sediments

{ HaS5a-TH-78510] p0028 R78-34921

OHBOARD COHEROTERS "

U ATIREORHE/SPACEBORNE COMPUTERS

OHBOARD EQUIPNENT

HT RIRBORNE EQUIPMERT

NT AIRBORNE/SPACEEORNE COMPUTERS

HT AILRCRAFT EQUIPNERT
OPERATYING SYSTEHS (COBPUTERS)

Preliminary study for a nneerical aerodymamic
sinulation facility. FPhase 1: Extension
[HA5A-CR-152108] p0028 R78-19052

OPERATIONS HESEARCH

Phase 1: Definition of intercity transportation
conparison framework. Volume 1: Summary ——-
operations research of passenger and freight
transporatation systems
[ #ASA-CR-152152-v01-1] po00t H18-28993

Phase 1: Definitiorn of intercity transportation
comparison framework. Volomme 2: HMethodology
——— operations research of passenger and freight
transportation systems
[HRSA-CR-152152-Y01-2]

OPERATOR PERFQRMANCE .

Dnal-locop model of the human controller

po0I8 ATE-3918%

p0029 N7B8-28994

OPERATORS {PERSORNEL)
KT TEST PILOTS
OPTICAL ABSORPTION
0 LIGHT TRARSHMISSIOR
OPTICAL RAISSION SPECTROSCOPY
hbsolute intemsity measurements at different
temperatures of the C-12/0-16/2 bands 30 0 1
I--00 0 0 and 30 0 1 IV-——00 0 O
p008T AT78-50488
OPTICAL RQUIPMBRT
RT ASTRONOMICAL TELESCOPES
RT COLLIMATORS
NT LASER DOPPLER VELOCIHETERS -
KT SPECTRORELIOGRAPHS
Process for preducing a well-adhered ddrable
optical coating on an optical plastic substrate
—=— abrasion resistant polymethyl methacrylate
lenses
{ FASA-CASE~ARC-11039-1]
OPTICAL EEBASUREMERT
HT ASTRONOMICAL PHOTONRTRY
HT STELLAR SPECTROPHOTOMETRY
OPTICAL POLARIZATION
Diadrammatic evaluation of the density operator
for nonlinear optical calculatiomns
[O¥ERA, TP RO. 1977-1667
OPTICAL PROPERTIES
RT OPTICAL REPLECTION
HT SPECTRAL REFLECTANCE
Conparison between infrared Martian disk spectra
apd optical properties of terrestrial analogs
poOsT ATB-49231

p0O58 H78-32854

pl031 A78-14651

OPTYICAL PUNPIRG
Semiclassical approach to collision-induced
emigsion in the presence of intense laser
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radiation ~ An aspect in the study of
cooperative chemical and optical punping
p0037 AT8~2T7744
OPTICAL REFLECTION
Generation of a parallel X-ray beam and its use
for testing collirators
pO035 AT8~-23083
OPTICAL TRACKING
Peaker; An antomatic horesight peaking routine
for the C=-141 telescope
[ HASA-TH-T8516]
OPTINAL CORTROL
Ney frequency domain metheods €or systenm
identification

p0028 n78-32856

p0015 A78-23883
Quasi-optimal contrel of a moving-base simulator
p0006 R78-23021
OPTINIZATION
NT OPTIMAL CONTROL
KT TRAJECTORY OPTEMIZATION
coppntational wing optimization and wind tunnel
test of sewi-span model
fATAA PAPER 78-102] p0034 AT8-22575
Studgf optimization, and design of a laser heat
engine
[ ¥ASA-CR-152104 po009 W78-19181
k study of commater airplane design optimization
[HASA-CR-157210] v0011 N78-25478
Conputational wing optimization and comparisons
vith experaiment for a semi-span wing model
[ RASA-TH-T8480) PO025 W78-26106
Optinizing ipdium antimonide {InSb) detecters for
low background operation --- infrared astrononmy
[HASA-TH-T73273] p0028 17832947
OPTINUN COHTROL
U OPTIMNAL CONTROL
DEBITAL SIMULATORS
T SPACE SIHULATORS
ORGARIC COMPOUNDS >
NT CISTEINE
RT FLOORQCARBOHS
NT METHIOHINE
ORGANIC LASERS
NT DYE LASERS
ORGANIZATIORS
HT EUROPEAN SPACE AGERKCY
ORGANS
KT TESTES
ORHITHOPTER ATRCRAPT
U RESEARCH AIRCRAFT
ORRERIRS
U ASTRONOMICAL MODELS
ORTHOTROPISH
Sinple torsion test for shear moduli determimation
of orthotropic composites
T HASA-TY~T8H85 ]
OSCILLATING FLOW
Viswalization of guasi-periodic unsteady flows
[AZIAR 78-502] p0016 RT7B-29804
OSCILLATIOQHS
FT HARMONIC OSCILLATION
NT WING OSCILLATIONS
Water-tunnel experimnents on an oscillating airfeoil
at RE equals 21,000
[HASA-TH-78L46] p0062 N78-19058
Dynamic stall of an oscillating airfoil
p0025 W78-22055

pOG2E E78-21490

OSmMOS1IsS
Calciurm transport in Halobacterium halobiunm
envelope vesicles
pO055 RT7B=-0RSTR
OSHOTIC PRESSURE N
0 0S%0SIs
DUTPUT
KT LARSE%X OUTPUTS
ORIDATION
A method for determining structural properties of
RCC thermal protection material -—— Reinforced
Carbon-Carbon
[AZAN PAPER 78-869]
OXIDE FILRS
Controlled vapor growth of small particles of Pd
and Fe on thin A1203 substrates

pOORD AT78-35997

pOORL AT8-H3388
OXIDES
HT ALUMINGY OXIDES
WT CARBON DIOXIDE
FT CARBON KONOXIDE
NPT CRRBON SUBOXIDES
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PARTICLE ACCELERATION

BT CHLORIRE OXIDES
HT MELAL OXIDES
RT WYITRIC OXIDE
HT NITRODS OYIDES
NT SILICON DICXIDR
OXIGER
NE DXYIGEN ATONMS
WT OXIGEW YONS
BT QZONE
The co-adscrption of copper and oxygen on a
tungsten 100 plane-type surface
poO037T ATB5-29489
Stability of chromium (ITY) sulfate in atmospheres
containing oxygen and sulfur
[ NASA-T¥-T8504 ]
OXYGEN ATONS
Eurppa - 0ltraviolet emissions and the possibility
of atomic oxygen and hydrogen clouds
p0048 ATB-52082

p0026 H78-28173

OXIGEHR CONSTAPTION
Food and oxygen regquirements for growing mice ang
turtles after hypergravitatiomal development
p0031 A78-15204
Pluid-electrolyte shifts and maximal oxygen nptake
in man at simulated altitude /2,Y87 n/
. p00SE A78-36602
OTIGEN IONS
The quiet coromal X-ray spectrum of highly ionized
oxygen and nitrogen
p0038 ATE-31108
0ZONE
Stratospheric measurements ol CF2C12 and k20
p005Y AT8-3T7055
Stratospheric W0 and RKO3 observations in the
Horthern Remisphere for three seasons
p0042 AT8-41123
Calculated rate constants for the reactionr CLO + O
yields C1 + 02 between 220 and 1000 deg K -—-
molecular trajectories and stratospheric ozone
[ HASA-TH-TBUB] ] p0024 W78-21215
An assessment of the effect of supersonic aircratt
operations on the stratospheric cozone content
[NASA-RP=1026 p0027 W18-3077¢
OZORONETRY
Geographical variations of HO and 03 in the lover
stratogphere
p003% AT8-353803

P

p-T-N DIOLES
7 DIODES
PALLADION
Chemisorption of CO on P& particles supported on
mica
pO0L0 AT8-36040
Controlled vapor growth of small particles’of PQ
and Fe on thin A)203 substrates
. p0OUy A78-43330
PANELS
HT RING PAWELS
An improved higher order panel method for
linearized supersonic flow
[ ATAR PAPER 78-15] p0021 R78-52628
Structural wood panels with improved fire resistance
—-—- mwsing prepolymers and hexamethylenetetranine
HASA-CASE-ARC-11174-1] p00S0 W78-28178
PARABOLIC DIFPEREHRTIAL EQUATIOHS
An integral seluytion to a nonlinear diffusion
problen
p0037 AT8-26350
PARALLEL PLOW
N? THREE DPIMERSIONAL PLOW
PARALLEL PROQCESSING (CONPUTERS)
4 single user efficiency measure for evaluation of
- parallel or pipeline compunter architectures
pl059 W78-19308
PARTIAL DIFFERERTIAL EQUATIONS
HT DPARABOLIC DIFFERENTIAL RQUATIONS
PARTICLE ACCELERATION
Acceleration of nncleons in the interplanetary
space and the modulation of Jupiter electrons in
the interxval from 1 to 10 A.U. by corotating
regions of solar origin
pO037 ATB-296848
On the modulation of the Jovian decametric
radiation by Io. I -~ RAcceleration of charged
particles v
p0042 A78-81074
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PARTICLE ACCELERATORS
Hicroparticle accelerator of unique design -—- fer
nicrometeoroid impact and cratering sinmulation
p0036 R78-25264
PARTICLE BEANS
NT ATOXIC BEANS
HNT MOILECULAR BEAWS
PARTICLE DPENSITY (CONCEHTRATION}
NT Y0WOQSPHERIC ELECTROW DENSITY
PARTICLE DIFFUSION
on determining magnetospheric diffusion
coefficients from the observed effects of
Jupiter's satellite ¥o
p0032 ATE-18732
PAETICLE ERERGY
¥T PLBCTROM EBHERGY
¥T ELECTRON STATES
KT PROTOR ERERGY
PARTICLE FLUX DERSYITY
HT ELECTRON FLUX DENSITY
PARTICLE INTERACTIORS
KT MOLECUOLAR COLLISIONS
HT MOLECTLAR INTERACTIONS
NT SPIN-ORBIT INTERACTIOHS
PARTICLE HOTIOH
Measuring the velocity of individual atoms in real
tine
p0035 A78-23124
Rigidity-independent coronal propagation and
escape ©of solar protons and alpha particles
p00L1 A78-37354
Correction to 'Recirculation of energetic
particles in Jupiter's magnetosphere!
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Reynolds number and pressure gradient effects on
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boundary-layer models Effects of pressure
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[ AT AR PAPER 78-1167] p0043 A78-U41865
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An investigation of wing
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An investigatior of wing
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SURFACE VEHICLES
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Sweat collection capsule
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SWEPT WINGS
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Computational wing optimization and comparisons
with experiment for a semi-span wing nodel
{ NASA-TH-784803 p0025 N78-26106
Phenomenclogical aspects of quasi-stationary
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HT AXISYMNETRIC BODIES
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[ KASA-CR-152141]
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Frecutive summary: Benefit-cost evaluation of an
intra-regional air sexvice in the Bay Area and a
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TEMPERATURE
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Theoretical and experimental study of
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TEMPERATURE EFFECTS
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study of Lipofuscin accunulation in the testis
of aging mice

p0028 H7B-19051

p00S6 A73-4B581
TFX AIRCRAFT
U F-111 AIRCRAFT
THEORERS .
NT BERNOULLI THEOREM
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shielding reusable spacecraft
[ HASA-CASE-ARC-11169~1]
THERSAL PROTECTION
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THERMOPHYSICAL PROPERTIES
HT THERHMAL COHDUCTIVITY
THERMOPHYSICS
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wave and turbulent boundary-layer interaction
[ATAM PAPER 78-161] p0G3n ATB-225%1
a2 .view toward future filuid dynamics computing
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Dual-loop Bndel of the human controller
p0018 A7B-39184
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[ RASA-TH-78U99] po026 K78-26796
Wing amalysis using a transonic potential flow
computational method
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Sone observations on the mechanism of aircraf®
wing rock
[AIAA PRPER 78-1456] po020 ATB-47907
An analysis of the rotor blade stresses of the
three stage compressor of the imes Research
Center 11=- by 11=-foot transonic wind tunnel
[WASA-CR-152083) po009 W7B-17061
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plates
FHASA=-TP-1153] pOOOE N7B-17999
Rind tunnel investigation of computationally
optimized variable camber wing configurations
{NASA-TN-7BL79] pY026 E78-29067
TRARSONICS
U TRANSORIC FLOW
TRABSPORT AIRCRAFT
NT CARGO AIRCRAFT
HT SHORT HAUL AIRCRAFT
Puel saving potential of Mach 0.8 twin engine
prop—fan transports
p0017 A78-31306
Bpplication of advanced high speed turboprop
technology to fauture civil short-haunl transport
aircraft design
[AIARM PAPER T8-~14871] po06a AT8-47930
Factors affecting the retirement of coummercial
transport jet aircraft
[MASA-CR-152115] p0010 W78-21092
EIfect of high lift Xlap systems on the conceptual
design of a 1983 short-hanl commebcial STOL tilt
rotor transport
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THASA-TH-78474 ] p0OUS N78-21094
Fuel congervation merits of advanced tarboprop
transport aircraft
[ HASA-CR-1520961] p0010 ¥78-21095
Short—hanl CTOL aireraft research ——— on reduced
energy for commercial air transportationm
p0008 W78-29061
Fequirements for regional short-bhaul alr service
and the definition of a flight program to
determine neighborhood .reactions to small
transport aircraft
I HASA-CR-152151]
TRANSPORT CORFFPICIERTS
T TRARSFORT PROPERTIES
TRARSPORT PROPERTIBS
NT DIFFUSION COEFFICIEET
¥T EDPY VISCOSITY
¥T THERMAL CONDUCTEVITZY
Calcium transport in Halobacteriun halobium
envelope vesicles

p0013 R78-30070

p00S5 A7B-48574
Yethionine transpoert in Halobacterium halobhium
yesicles - Honcompetitive, asymmetric inhibition
by L~Cysteine
p0055 AT78-48579
Transport of centaminants in the planetar
boundary layex -
pooL8 A78-52137
TRANSPORTATIONR -
HT AIE TRANSPORTATION
HT URBAWN TRANSPORTATIOH
A review of WASA-sponsored techmology assessment
projects
[FASA-TH-T78472] p0025 W78-24000
A technolegy assessment of transportation system
investments --- Markovian decision theory
[ HASA-CR-1521504-2] p0013 W78-28989
Phase 1: Definition of intercity transportation
comparison framework. Volume 1: Sunpary ~——
operations reseayrch of passenger and freight
transporatation systens
FHASA-CF-152152-V0L-1] p0001 N78-28993
Phase 1: Definition of intercity transportation
conparison framework. volame 2: Methodology
--~ operations research of passenger and freight
transportation systeams
r HASA-CR-152152-70L-2] p0029 N78-2899%
& study of characteristics of intercity
transportation systemrs. Phase 1 Definition of
transportatioa comparison methodology
[NASA-CR-152153-2] 0007 N78-29996
TREADMILLS
Tread drua for amimals -—- having an electrical
shock station
[ HASA~CASE-ARC-10917-17
TRIANGULAR WINGS
T DELTA HINGS
TRIN (BALARCE)
U AERODYNANIC BALANCE
TRIPROPBLLARTS
U LIQUID ROCKET PROPELLARTS
TROPISH .
HT AEOLOTROPISM
TROPCSPHERE
Interhemispheric gradients of CP2C12, CFC13, CClh,
and H20

p0057 W78~27733

p00Y2 A78-471124
TROSCATIOR BRRORS
Digital filter structures having low errors and
siople hacdware ioplementation
p056 A78-51346
Techniques for correcting approxinmate finite

difference scolutions --- considering transonic
flow
[ HASA-TE-TBLO9] p0026 R78-26796

TOBES
Advanged 2olid electrolyte cell for CO2 and H20
electrolysis —-- for extended duration nanned
spaceflights
THASA-CR-152093]
TUBING
g PIPES (TUBES)
TUNGSTER
The co—adsorption of copper and oxygen on a
tungsten 100 plane—ty¥pe surface

p0052 ¥78-21235

pl0037 A78-2%4589
TONGUSKE WETEQRITE
¥itric oxide prodection by Tunguska neteor
poGud A78-51811
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TUNHEL ERSISTORS
U ELECTRON TUNNELING
TOURBTNE ERGIKES
Stress analysis stody in cooled radial inflow
turbine
[ATAA PAPER 78-90]
TURBINES
HT GAS TURBIKES
TURBOFAN ATRURAPRT
KT CY¥-990 ATIRCRAFT
RT F-111 AIRCRAFT
TURBOJBT ATRCHAFT
U JET ATRCRAFT
TURBOUACRINE BLADES
HT ROTOR BLADES {TURBOMACHINWERY)
NT STATOR BLADES
Theoretical and experimental study of
aerodynarics, heat transfer and performance of a
radial turbine
[ HASa-CR-152105]
TURBOMACHIHERY
NT GAS TUORBIRES
TURBGPROP AIRCRAFT
Applicationr of advanced high speed turboprop
technology to Ffuture civil short-haul transport
aircraft design
[AIAA PAPER 78-T487]
TURBULENCE
WT ATHOSPHERIC TURBULERCE
NT CLEAR AIR TURBULERCE
ZURBULENT BOUNDARY LAYER
Reynolds number and pressure gradient effects on
conpressible turbulent boundary layers
[ATAR PAPER 78-199] p0033 AT8-20741
Nuwerical solution of a three—Adimensional shock
vave and turbulent boundary-layer interaction
[ATAA PAPER 78~161] p0034 AT8~225%1
Behavior of a turbulent boundary layer subjected
t0 sudden transverse strain
[ATAA PAPER 78-201] p003G ATB-225395
An evalunation of several compressible turbulent
boundary-layer nodels Bffects of pressure
gradient and Reynolds number
[AIAR PAPER 78-1160] p0043 A7B-51859
Copparison of pultieguation turbulence models for
se¢veral shock-separated boundary-layer
interaction flows -
[AIAR PAPER T8-1165] po043 A78-41863
2 detailed study of attached and separated
conpression corner flowfields ir high Reynolds
neaber sipersonic flow
[AT22 PAPER 78-11677] p0043 AT8-41885
Injection slot location for boundary-layer control
in shock-induced separation
[ATAA PAPER 78-11681] p004y A78-41866
A conputer program for calculating laminar and
turbulent boundary layers for tvwo-dimensional
tine-dependent flows
[ KASA-TH-78470]) po057 NT8-19444
An experimental docupentation of pressure gradiept
and Reynolds number effects on coampressible
turbulent boundary layers
[NASA-TH~78488]
TURBULENT FLOW .
Thin-layer approximation and algebraic nodel for
separated tarbulent £lows
[AIAA PAPER 7B-257] p0033 A78-20776
Meastrements of unsteady vortex flow fields
[ATAA PAPER 78-18] p0015 A7B-2255h
Havier-Stokes calculatiorns for laminar and
turbulent hypersonic £lov over indented nosetips
[ATAA PAPER 78-2601] p0035 AT8-22608
Corputation of the viscous supersonic flow over
synnetrical and asymmetrical extermal axial
corhers
[AIAR PAPER 78-1135] p00G3 AT78~41839
Estimating maximnn instantaneons distortion from
inlet total pressure rns Deasurenents
[ATIAXL PAPER 78~970) p0019 A78-43525
Humerical solution of two-dimensional furbulent
blunt body flows with an impinging shock
[ATIAZ PAPER 78~-12091] pooss A7e-45144
Arrhenius'! law in turbulent media and an
equivalent tunnel effect -—— in binary erxchange
chemical reactions

po06d AT78-22570

poO6s N78-19155

poOsy AT8-47930

p0026 NHT78-27364

pOO#9 A78-52547
Applicatien of second~order turbulent modeling to
the prediction of radiated aerodymamic sound
[HASA-CR-2994] p(012 R78-2535%
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TORBULENT WAKES
Hake vortex measurerents of bodies at high angle
of attack
[{AIRR PAPER 78-23] p0015 A78-22555
Measured wake-vortex characteristiecs of aireraft
in ground effect
TATAL PAPER 78-10%7]
TVC (CONTROL)
@ THRUST VECTOR CONTEOL
TWO DIMENWSIOHAL BODIES
¥otes on the transonic indiecial methed —=— for two
dimensional airfoil flutter derivative calculation
pooO4tT AT8-37732

p0015 A78~-22578

TWO DIMENSIONAL BOURDARY LAYER
Behavior of a turbulent boundary layer subjected
to sudden transverse strain .
[AIAA PAPER 78-201] poG3G A78-22595
Flying-hot-wire study of two-dimensicnal mean flow
past an NACA 4412 airfoil at maximum lift
FATAR PAPER 78-T196] p3018 AT8-41887
THO DIXENSIORAL FLOW
Mnsteady transonic flow compntations
p0032 A78-18274
Funerical ‘solution of a c¢lass of integral
equations arising in two-dinensiocnal aerodynamics
pd018 ATI-40949
Funerical solutionr of two-dinmensional turbulent
blunt body flows with an impinging shock
[AIAA PAPER 78-1209] p00LS AT8-05144
A computer progran for calculating laminar and
turbulent boundary layers for two-~dimensional
time-dependent flows
[ NASA-TH-784707
TWO FLUID KODELS
The gpiral £ield inhidition of thermal conduction
in two-fluid solar wind models

p00S1 W78-19544

plots A78-u8281
TWO-WAVELERGTH LASERS
Collisionless dissociation of 5F6 using two
resonant frequency CO2 laser fields

p0031 A78-14655
U~2 ATRCRAFT

Aigh altitude perspective —--- cost-reimbursable
services using HASA T=-2 airceraft
[ KASA-SP-427]
DLTRAVIOLET ABSORPTION
ibhsorption measurements of OB using a CR tunable
laser

p0027 NT8-31508

p0032 A78-17837
ULTRAVIOLET ASTRONONY
Europa ~ Tliraviolet emissions and the possibility
of atomic oxygen and hydrogen clouds
0048 AT78-52482
UHDERWATER YEHICLES
HT SUBMARINES
UNYQUENESS THECREHN
A uniqueness proof for a transonic flow problem
pO016 ATB-26599
UNITED STATES OF ANERICA
NT CALIFORNHIRA
OHMANNED SPACECRAFT
8T JUPITER PROBES
HT PIONEER SPACE PROBES
HT PIOHEER VENUS SPACECRAFT
®T PIONEER 10 SPACE PROBE
NT PIOHNEER 11 SPACE PROBE
AT SOLAR PROBES
NT YENOS PROBES
. JESTEADY PLOW
BT OSCILLATING FLOR
Tnsteady transonic flow computations
p0032 A78-18274
on implicit finite-difference simulations of
threc—dimensional £flow
[ATXAMA PAPER 78-10] p0033 A78-20630
Calculation of unsteady transonic flows using the
integral equation method
[ATIAA PAPER 78-13] p0033 A78-20632
Heasurements of unsteady wvortex flow fields
[AIAMA PRPER 78-18] p0015 A78-2255¢%
Advanced panel-type influence coefficient methods
applied to unsteady three dimensional potential
Elows
[AIAA PAPBR 78-22%] p0021 A78-52630
Dynamie stall of an ogcillating airfoil
p0025 W78-22055
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Introduction to unsteady aspects of separation in
subsonic and transonic flow
p0063 N78-28U03
Some unsteady separation problems for slender bodies
p0063 H78-28405
UNSWEPT WIHGS
Transonic lifting line theory — Humerical
procedure for shock-free flows
p0017 A78-37742
BPPER AIR
T TTPPER ATMOSPHERE
UPPER ATMOSPHERE
NT BXOSPHERE
NT MAGHETOSPHERE
Occultation of Epsilon Genminorum by Mars. II - The
structure and extinction of the Martian upper
atmosphere .
p0030 A78-10587
URANUS {PLANET})
HT ORAFUS RIRGS
signal-to-noise ratios for stellar occultations by
the Ttings of Uranus, 1977-1980
p0033 A78-20223
GRANUS RIFRGS
The radii of Uranian rings alpha, beta, ganmma,
delta, epsilon, eta, 4, 5, and 6 Erom their
occultations of SA0 158687
p00OL6 ATB-U4BT12
URBAE AREAS
U CITIES
URBAH TRAHSPORTATION
Planning for airport access:
San FPrancisco Bay area
[HASA-CP-208H] p0001 W78-26152
A& study of characteristics of intercity
transportation systems. Phase 1: Definition of
transportation comparisor methodology
[NASA~CR=-152153-2] po0G1 W78-29996
USER BAHOALS (CONMPUTER PROGHAMS)
Systen optimization of gasdynamic lasers, computer
program user's manual
[ HASA-TH-T73193]
USER REQUIREMERTS
Puture requirements and roles of computers in
aerodynanics

An analysis of the

p027 N78-23436

. p0004 N78-19786
GTILITY ATRCRAFT
HT U-2 AIRCRAFT
UTILIZATIOR
#T LASER APPLICATIONS
V/STOL AIRCRAPT
HT RELICOPTERS
NT MILITARY HELICOPTERS
HT ROTARY RING ALIRCRAFY ~
NT SEORT TAREOFF AIRCRAFT
NT VERTICAL TAREOFF ALIRCRAFPT
HT XV-15 AIRCRAPT
Simulator evaluation of three situation and
guidance displays for V/STOL aircraft zero-zero
landing approaches .
p00S5 A78-84131
Studies of aerodynamic technology for VSTOL
fighter/attack aircraft
[AXA2 PAPER 78-1511] po020 ATB-4T946
v/8ToL aircraft simulation - Reguirements and
capabilities at Ames Research Center
[ATAA PAPER 78-1515] p0021 ATB=U49790C
Low speed test of a high-bypass-ratio propulsion
system with an asymmetrice inlet designed for a
tilt—-nacelle ¥/5701L airplane
[HASA-CR~152072] p000Y K78--17062
Conceptual design study of a Harrier v/5T0L
research aircraft
[HASA-CH-152086] p0009 N1871909u
Static tests of a large scale swivel nozzle thrust
deflecton
[HASA-CR-1520917]
VACUUN DEPOSITEOR
Controlled vapor growth of small particles of Pd
and Pe on thin 41203 substrates

pl011 W78-22100

pOO48 R78-43384
VANES
HT GUIDE VANES
YAFOR DEPOSITICH
KT VACUUM DEPOSITION
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The Viking bicological experiments on Mars
pO055 A78-39746
Post-Viking models for the structure of the summer
atmosphere of Mars

Chenisorption of CoO on Pd particles supported on
mica
p0OO8) AT78-36040

VARIABLR LIFT .
pROYT ATS-50240
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VARIABLE STARS VIKING LANDER 1

AT NOVAE Chenical interpretation of V¥iking Lander 1 life
TARIATIONS detection experinent

NT AWNGAL VARIATIONS p0053 AT78-~25560

HT DITRNAL VARIATIONS
VECTOR ANALYSIS

NT VORTICITY
VECTOR SPACES

HT MATRICES (MATHEMATICS)
WT VORTICITY
VECTORS (MATHENATICS)
NT VORTICITY

YELOCITY

NT LOW SPEED

T SOLAR WIND VELOCITY
NT SUBSONIC SPEED

HT SOUPERSONIC SPEEDS
¥T TRANSONIC SPEED

TIKING OREITER SPACECRAPT
Some Martian volcanic features as viewed from the
Viking orbiters
p0030 A78-11403

VIEKYIHG SPACECRAFT

NT VIKING LANDER SPACECRAFT

HT VIKING ORBITER SPACECRAFT

VIKING 1 SPACECRAFY

¥T VIFING LANDER SPACECRAFT

NT VIRING LANDER 1

UT VIEING OREITER SPACECRATT
YIRKIEG 2 SPACECRAFT

W VIRING LAWNDER SPACECRAFT

KT VIKING ORBITER SPACECRAFT

VELOCITY DISTRIBUTIOR VISCERA
The spanwise 1ift distribution on a wing from HT ADRENAL GLAND
flow-field velocity sucveys WT TESTES
[ATHRA PAPER 78-1195] 00018 AT8-L418B6 VISCOSITY

NT EDPDY VISCOSITY
¥IsCoUS FLOW -
WT BCONDARY LAYER FLOR
NT BOUWBARY LAYER SEPARATIOH
HT SEPARATED FLOR
Coamptttation of the viscous sypersonic flow over
syemetrical and asyermetrical external axial
GOLNers
[AIAA BRPER 78-1135] pO043 A78-51839
Calculation of supersenic viscous flow over delta

VELOCITY FPIELDS
U VELOCITY DISTRIBUTION
VELOCITY MEASUREMERT
Measuring the velocity of individual atoms in real
time
p0035 AT78-23124
VELOCITY PROFILES
g YELOCITY DISTRIBUTION
VENUS ATMOSPHERE
An analytic study of impact ejecta trajectories in

the atmospheres of Venus, Mars, and earth
p0037 K78-29532
A conprehensive model of the Venus ionospheze
pO038 AT7E8-309T1
Thermal design and development of a planetary
probe — Pioneer Venus large probe
FATAA PAPER 78-916] p00Ou41 AT8-37275
The ionosphere and airglow of Venus - Prospects
for Pioneer Venus
p0085 AT8-40773

VENUS PROBES

Thermal design and development of a planctary
probe — Pioneer Venus large probe

wings with sharp subsonic leadang edges
fATAR PAPER 78-1137] pOO43 AT8-41841
The numerical solution of viscous flows at high
Reynolds number
po0U6 ATB-UE360
Computing viscous flows .
p0005 H78-19794
VYISUAL DISPLAYS
O DISPLAY DEVICES
YISUAL PIGMERTS
Illunination-dependent chkanges in the intrinsic
fluorescence of bacteriorhodopsin
p0055 A78-48578

p00LY AT8~37275 YISTAL TRACKIERG

FATAA PAPER 78-916]

VERTEBRATES U OPTICAL TRACEING
NT MICE VISUALIZATION OF FLOW
HT RATS U FLOW VISUALIZATION

VERTICAL DISTRIBUTIORN VOLCARICS
NT STAR DISTRIBUTION U VOLCANOLOGY

VERTICAL TARKEQOFF AIRCRAFT VOLCAROLOGY

Some Martian volcanic¢ features as viewed from the
Yiking orbiters

Evaluation of the tilt rotor concept: The £V-15ts

role
p000E R78-19142 p0030 RA78-11403
VOLT-ANPERE CHARACTERISTICS
Characteristics of integrated ¥OM Jjunctions at dc
and at optical frequencies -
[AaD-A056165]
VORTEX COLUBHS

VIBRATIOHN
NT FREE VIBRATION
AT STRUCTURAL VIBRATION
HT TRANSOWIC FLUTTER
Cable strumning suppression

p0037 A78-28926

[ Ap-20h7996) p0022 W78-18366 0 VORTICES
VIBRATYONAL PREQUENCIES VORTEX DISTURBARCES
U VIBRATIOHAL SPECTRA U YOREICES
VIBRATIONAL RELAXATIONR VORTEX FLOW
T_MOLECUWLAR RELAXATION U VORTICES

YIBRATIORAL SPECTRA VYORTEX RINGS

Absolute intensity measmrements at different
temperatures of the C-12/0-16/2 bands 30 0 1
I=-=0% 0: 0 and 30 0 T Iv~-00 0 ¢
p0GHT ATE-50488
Heasurenent at different temperatures of absolute
intensities, line half-widths, and broadening by
Ar and W2 for the 30 0 1 II--00 0 O band of CO2
p0047 A78-50489
Comments on the note by Arie et al. om the
transition nonent of the CO2 band near 7780
kaysers
p00ug A78-52388

YIDEO COMMUNICATION

Survey of adaptive image coding technigues
p0031 AT78-15267

VIELIEG LAKDER SPACECRAFT
HT VIKING LANDER 1
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The instability of the thin vortex ring of
corstant vorticity
po031 A78-T4622
YORTEX SEEETS
Measured wake-vortex characteristics of aircraft
in ground effect
[ATAR PAPER 78-109)
VORTEX TUBES
0 VORTICES
VORTICES
Laser-velocipeter surveys of merging vortices in a
wind tunnel
[AIAR PAPER 78-107] p0015 A78-20687
¥easurements of unsteady vortex flow fields
[AIAXR PAPER 78-18] pd015 AT8-22551
Hake vortex measurements of bodies at high angle
of attack .
[ATI22 PAPER 78-23]

0015 ATE-22578

p0015 ATB-225565
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Hot-wire, laser anemometer and force balance
measuresents of cross-sectioral planes of single
and interacting trailing vortices
[ALAL PAPER 78-119%7] p0018 ATE-41885

on the period of the coherent structure in
boundary layers at large Reynolds numbers
[ HASA-TH-784771 poO2E NT8-21507

The effect of tip vortex structure on helicopter
noise due to bladesvortex interaction

., FHWASA-CR-152150] 0012 H78-25832

Laser-velocineter surveys of merging vortices in a
wind tunnel: Conplete data and analysis
[HASA-TH-T78449] p0008 W78-330u43

YORTICITY
The instability of the thim vortex ring of
constant vorticity
p0031 A78- 14622
¥TOL AIRCRAFT
U YERTICRAL TRAKEQFF AXRCRAFRT

w

WAKES
HT AYRCRAPT RAKES
HT NEAR WAKES
WT TURBULENT WAEKES
WALL FLOW
Buried wire gage for wall shear stress measurements
T ATAR 78-798) p0017 278-32353
A study of test section configuration for shock
tube testing of transonic airfoils
I FASA-CR-157237]
VARFARE
NT COMBAT
WARHING
0 HEATIVG
WARRING DEVICES
7 WARWING SISTEMS
¥ARHTING SIGHALS
T RARHING SYSTEMS
WARNING SYSTEMS
Flight tests of a simple airborne device for
predicting clear air turbulence encounters
FATAEA 78-1375] p0019 A7B~U6560
KASA aviation safety reporting systenm
[ NASA-TN-T78511]
WASTE DPISPOSAL
Earth reencounter probabilities for aborted space
disposal of hazardous nuclear waste
p0038 A78-31921
Space ecosynthesis: An approach to the design of
¢losed ecosysteas for use in space
[ HASA=THM-780LG17

pOO1I2 N78-26153

p0052 W78-32075

p0051 #78-26740

WASTES -
NT RADIOACTIVE WASTES
VATER
Advanced solid electrolyte cell for COZ and H20
electrolysis —-- for extended duration manned
spaceflights

[ HASR-CR-152093]
WATER BALAXNCE
Pluid-electrolyte shifts and maximal oxygen uptake
in man at sioulated altitede /2,287 u/
pd054 ATS-36602

p0052 W7B-21235

RATER TUHKELS
U HYDRAULIC TEST TUNHELS
¥ATER YEHICLES
HT SUBMARLNES
HAVE IRTBRACTION
HT SHOCK WAY®R IHNTERACTION
The instability of the thin vortex ring of
constant vorticity
p0031 A78-14622
WAVE PROPAGATION
ET HALOS
NT EIGHT SCATTERING
HT SHOCK HAVE PROPAGATION .
on the observation of a flare-generatcd sheck wave
at 9.7 AU by Pioneer 10
{ Ap-n053721]
WAYE SCATTERING
NT RALOS
HT LIGHT SCATTERING
HT RAMAN SPECTRA
WAVELEHGTHS
Continued development of doped-germanium
photoconductors for astronomical observations at
wavelengths fron 30 to 120 micrometers
[ HASA—CR-152125] p0029 N78-22000

p0O38 A78-30078
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WIRD TURREL TESTS

WEAR TRBSTS
Effects of potassium titanate fiber om the wear of
antomotive brake linings
po035 A78-23850
WEBS (MEMBRAHES)
I ¥EMBRANES
WEIGHT (®ASS)
HT BODY WBIGHT
WEIGHTING POWCTIONS
& study of characteristics of intercity
transportation systems. Phase 1: Definition of
transportation comparison methodology
[ BASA~CR-152153-2] po000T N78-29996
WEIGHTLESSNESS
Space colonization ~ Some physiological perspectives
pO055 AT8-471164
Further investigation of the spontaneous and
evoked activity of the primary neurons of
statoreceptors (and other receptors) of the
labyrinth of the bullfrog hefore, during and
after an extended period of weightlessness,
including alternative intervals of artificial
gravity
[HASA-CR-154507]
RHEIRL IRSTABILITY
U ROTARY STABILITY
WHISTLERS
Rhistler mode neoise in Jupiter's inner magnetosphere
p0085 AT8-45188

pl0S2 RT78-106384

WIDEBANRD
U BROADBARD
WIGHTHAN THEORY
g PIELD THRORY (PHYSICS}
WIRD CIRCOLATION
T ATHOSPHERIC CIRCOLATION
RIBD SHEAR
Simulation and analysis of wind shear hazard -——
for aircraft landing and takeoff
THASR-CR-1574707] pQ053 A78-29699
Conputed responses of several aircraft to
atmospheric turbulence and discrete wind shears
[ FASA-CR~152785] poOS3 WY8-32106
WIBD TOHNEL RPPARATUS
Laser-velocineter surveys of merging vortices in 2
wind tunnel
[AIAR PAPER 78-107] POO1S5 AT8-20687
Use of coherence and phase data between two
receivers in evaluation of noise environments
pG016 A78-26195
New rotation-balance apparatus for measuring
airplane spin aerodynamics in the wind tonnel
[AIAA 78-835) p0017 ATB—32386
WIBD TUHHEL BALARCES
U WIHND TUHNEL APBRARATUS
WIHD TUNREL HODELS
Conputational wing optimization and comparisons
with experiment for a semi—span wing medel
[ HASA~TN-78880] pl025 R78-26106
WIKD TUNNEL TESTS .
Laser-velocimeter surveys of merging vortices im a
wind tunnel
[AIAA PAPER 78-1071] p0015 A78-20687
Conputational wing optimization and wind tunnel
test of semi~span model
[AIAA PAPER 78-102) p0034 3T78-22575
Buried wire gage for wall shear stress measurements
[ATANR 78-798] p0017 A78-32353
Hoving ground simulation by tdngential blowing
[ AIAR 78-818] p0017 A78-32368
Hot-wiye, laser anemomekter and force balance
neasurenents of cross-gectional planes of single
and interacting trailing wortices
[ARIAR PAPER 78-1194] p0018 A76-41885
Effects of inlet airframe integratien on the inlet
of an upper surface blowing four-emgine STOL
aircraft
[RIAR PAPER 78-9591 pO00T8 278-43521
Some obgervations on the mechanism of airexaft
wing rock
[AIAR PAPER 78-1456] p0020 AT8-47907
Two-dimensional transonic testing with splitter
plates
ENASA-TP-1153] »p000Yy N73-17999
Comparison of measured and calculated helicopter
rotor impulsive noise —-- wind tumnel test data
and prediction analysis technigues
[ HASA-TH-788737] p0005 778-20917
Acoustical effects of blade tip shape changes on a
full scale helicopter tTotor in a wind tunnel
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[ HASA-CR-152082] p0010 ¥78-20918
High angle canard missile test in the Anes {1-foot

transonic wind tunnel

THASA~CR-2993] 0011 W78-25057
wind tupnel investigation of computationally

optinized variable camber ving configqurations

[ NASA-TN—-T8479] p0026 N¥78-29067
symmetrical and asymmetrical separations about a_

Yawed cone.--- tests  in the Ames 1.8 X 1.8 wind

tunnel

[NASA-TH=-T78532]1 p0008 ¥78~32045
A study of the noise vadiation from four

kelicopter rotor blades —-— tests in Ames 40 by

?0 foot wind tumnel

p0008 ¥78-32835

Laser—-velocineter surveys of merging vortices in a
wind tunnel: Complete data and analysis
C ¥ASA-TH-T84Y4G] »0008 W78-33083
9IND TUNNELS
HT LOW SPEED RIND TUNHELS
HT TRANSONIC RIND TUNNELS
WIND VELOCITY
NT SOLAR WIND VELOCITY
HINDMYLLING
U ADTOROTATIOR
WING CAMBER
Conputational wing optimization and wind tunnel
test of. sepi-span model
[ATAA PAPER 78-102] p0034 A78-22575
Three-dinensional canard-wing shape optimization
in aircraft criise and mareuver environments
[AIAA PAPER 78-99] p0016 A78-26274
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A re-entrant groove hydrogen heat pipe
[aTRA 78-420] pO0BO A78-35603

Comparison between infrared Martian disk spectra
and optical properties of terrestrial analaegs

pOOLT ATB-09231

HAMILTOH STAEDARD, WINDSOR LOCKS, CORR.
Prop-fan data support study
[ ®ASA—-CR-152141] p0013 ¥78-27128
HARVARD MEDICAL SCHOOL, BOSTOR, MASS.,
Extent of atilization of the Prank-Starling
mechanism in conscious dogs

p0054 A78-33522



HARVARD UNIV,,

HARVARD UNIV., BOSTON, MASS.
gffects of exercise and excitenment on nesenteric
and renal dymamics in conscious, unrestrained
baboons
p0053 2a78-27124
HARVARD UNIY., CAMBRIDGE, HBASS.
applications of algebraic geometry to systenms
theory - The Mc¥illan degree and Kromecker
indices of transfer functions as topological
and holomorphic systen invariants
p0021 A78-51860
HARYEY MOUDD COLL., CLAREMONZ, CALIF.
generation of a monredispersed aerosol
[ HASA-CR-152133] p0011 N78-21845
BARAIY UHIV., RONOLULO.
Gravity as a biochemical determinant
p005S6 ATE-48671
HINDUSTAN AERCONAUTICS LTD., BANGALORE (INDIA).
Injection slot location for boundary-layer
control in Shock—-induced separation
[ATAR PAPER 78-1168] p00aly A78-41866
HUGHES AIRCRAFT CO., CULVER CITY, CALIF.
Magnetoneter deployment mechanism for Pioncer

venus
p0023 N768-19029
HUGEHES .ATRCRAFT CO., EL SEGURDO, CALIF.
Thernal design and development of a planetary
probe - Pioneer Venus large probe
{AIAA PAPER 78-914] plO41 A78-37275
Picneer venus spacecraft charging model
po022 NT78-10148

IBM WATSON RESEARCH CERTER, YORRTOWN HEIGHTS, W.¥Y.
Digital £iiter structures having low errors and
simple hardware implementation
pO0SE A78-5134s
ILLYNOIS URIV., URBANA.
Human problem solving performance in a fault
diagnosis task
po054 A78-32673
3 podel of haman decisionmaking in a fault
diagnosis task
p005S4 #78-37130
INDIAN IFST. OF SCIERCE, BAHGALORE.
Injection slot location for houndary-layer
control in shock—induced separation
[ATAR PRAPER 78-1168] poo4s A78-41866
INDEAN SPACE RESEARCH ORGANIZATION, ABMEDABAD.
An irtegral solution to a nonlinear diffusion
problen

p0037 A78-26350
INDIAN SPACE RESEARCH QRGANIZATION, TRIVANDRUH.
The geperal solution to the classical proplem of
the finite Euler-Bernoulli beam
o007 B78-50009
IRDIANA URIV., BLOOMINGTORN.
Nova~driven winds in globular clusters
pOO41 ATE-37649
IHFPORMATICS-PMI, TRC., PALO ALTC, CALTF.
X10: A FORTRAN direct access data management
systen
pOOB0 WT8-33784
IOWA STATE UHIV. OF SCIENCE ARD TECHROLOGY, AMES.
Laser-velocineter surveys of merging vortices im
a wind tunnel
[ATAA PAPER 78-107] p0015 A78-20687
Havier-Stokes calculations for laminar and
turbulent hypersonic flow over indented nosetips
[ ATIAA PAPER 78-260] p0035 278-22608
The skock tube as a device for testing transonic
airfoils at high Reypolds numbers
[ATAR 78-769] p0017 A78-32330
Conputation of the viscous supersonic flow over
symbetrical and asymmetrical external axial
corners
[AIAR PAPER 78-1135] p0043 AT8-L1839
Calculation of supersonic viscous f£low over
delta wings with sharp subsonic leading edges
[ATAX PAPER 78-1137] p0043 AT8-41841
Hot-¥ire, laser anenometer and force balance
measurenents of cross-—-sectional planes of
single and interacting trailing vortices
[AI23 PRPER 78-11943 p0018 A78-41885
Humerical solution of tvo-dimensional turbalent
blunt body flows with anr impinging shock
[ATAx PAPER 78-120%] pOCGHS ATB-45104 .
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Theoretical and experimental study of the drag
of multielement airfoils
[ RIAA PAPER T78-1223] p0019 A78-45148
h study of test section configuration for shock
tube testing of transonic airfoils
[ #ASA-CR-157237] p0012 R78-26153
IOWR OHIV., IOWA CITY.
Food and oxygen requirements. for growing- mice
and” turtles after hypergravitational development
p0031 A78-15204
On determining magnetospheric diffusion
coefficients from the observed effects of
Jupiter's satellite Io
p0032 A78-18732
Energetic protons associated with interplanetary
active regions 1-5 AU from the sun
poO036 AT8=-26081
On the modulation of the Jovian decametric
radiation by To. I — Rcceleration of charged
particles
poOL2 A78-41074
Correction to 'Recirculation of energetic
particles in Jupiter!s wmagnetosphcorer
p004S AT8~UHTTS
Whistler node noise in Jupiter's inner
magnetosphere
p0O4S ATB-45188

J

JET PROPULSIOR LAB., CALIP. INWST. OF TECH., PASADENA. _
The composition of Phobos — Bvidence for
carbonaceous chondrite surface from spectral
analysis
p0032 AT78-18874
rulticolor observations of Phobos with the
Viking lander cameras — Evidence for a
carbonaceous chondritic composition
p0032 A78-18875
pynanic MED modeling of the selar wind
disturbances during the August 1972 events
p0036 AT8-26079
The radial dependences of the interplanetary
nagnetic field hetween 1 and 5 AU Pioneer 10
plO48 AT8-52504
D¥namic MAD modeling of solar wind corotatimng
strear interaction regions observed by Pioneer
10 and 11 -
pooLY A78-52522

K

KANAR AERQOSPACE CORP., DLOOMFIELD, COHNN.
Theoretical study of multicyclic control of a
controllable twist rotor
[ HASA-CR~151959 ] p006S H78-33085
KANSAS UFIV. CENTER FOR RESEARCH, INC., LAWRENCE.
A study of conmuter airplane design optimization
[ HASA-CR-157210] p0011 H78-25078
RKULITE SENI-CORDUCTOR PRODUCTS, INC., RIDGEFIELD,
H. J.
A fifty channel electrically scanmed pressure
nodule
p0014 AT78-17395

L

LEAR SIEGLER, IRC., SAHTA MOHICA, CALIF.
The ILLIAC IV memory system: Current status and
Euture possibilities
{ RASA-CR=-152177]
LIBRARY OF CONGEESS, WASHIRGTON, D. C.
Food and oxygen requirements for growing mice
and tartles after hypergravitational develeopment
+ pD031 AT78-15204
LICK OBSERVATORY, SAHTA CRUZ, CALIF.
Evolution of rotating interstellar clouds. IIY -
On the formation of multiple star systems
pO08T AT8-49471

pO060 F78-32731

LIFE SYSTENS, INC., CLEVELAHD, OQHXO.
advanced solid electrolyte cell for €02 and H20
electrolysis
{ NASA-CR-152093] p0052 N78-21235
Technology advancement of the electrochemical
€02 concentrating process
f NASA-CR-152098] p0052 N78~22723
Evaluation of a spacecraft nitrogen generator
{ #ASA-CR-152097] p0052 N78-23748



CORPORATE SOURCE IHDEX

Advanced instrumentation concepts for
environmental control subsystens
[ KASR=CR=-152100]
LOCKHEED-CALIFORNIA CO., BURBAKK.
Rotorcraft linear simulation model.
Engineering documentation
[ KASA-CR~152079-VOL~1]
Rotorcraft linear simulation model.
Computer implementation
[ FASA-CR-152079-V0L-2] pO010 W78-20137
Fuel conservation aerits of advanced turboprop
transport alrcraft
{ NASA-CR-152096]
LOCKHEED-GEORGIA CO., MARIETTA.
¥oving ground simulation by tangential blowing
[ATaa 78-8147 poO01T A78-32368
LOCEHEED MISSILES ANP SPACE 0., PALO ALTO, CALXF.
Demand-type gas supply system for rocket bormne
thin-windevw proportiomal counters
p0031 A78-13845
LOCKHEED MISSILES ARD SPACE CO., SUNRYVALE, CALIF.
an investigation of the reduction of carhon
dioxide in a silent electric discharge
[HASA-CR~152146] pO053 H78-25767
LORDOR UHIV. ORBSERVATORY (ENGEAND) -
Sone Martian volcanic features as viewed from
the viking orbiters

p0053 N78-28807
Volume 13

pOGID H78-20136
Yolume 23

po010 W78-21095

p0030 278-11403
LOWELL OBSERVAIORY, FLAGSTAFF, ARIZ.

The radii of Uranian rings alpha, beta, gamna,
delta, epsilon, eta, 8, 5, and 6 fron theic
occultations of SAC 158687

p00G6 ATE-48112
LUNARE AND PLRHETARY IRST., HOUSTON, TEX.

Interpreting statistics of small lunar craters

pOOL2 A78-41753

NARTIH MARIETT2 AEROSPACE, DENVER, COLO.
Toroidal tank evaluation
p0032 A78-17881
Fluid interaction with spinning toroidal tanks
p0028 H78=-20156
Bxperimental investigation of contamination
prevention technigues to c¢ryogenic surfaces on
board orbiting spacecraft
[ HASA-CR=-152171]
MARVEX CORP., SARATOGA, CALIF.
NASA/BSA CV-990 Spacelad simulation {ASSESS 2)
[MASA-CR-152122} p0029 W78-23117
MASSACHUSETTS THST. OF TECH., CANBRIDGE.
The instability of the thin vortex ring of
copstant vorticity

p0029 §78-29146

p0031 ATB-14622
A simpplified Mach number scaling law fox
helicopter rotor noise
p0017 A78-35371
Meteprological control of lower stratospheric
ninor species vaxiations -~ An observational
exanple
p0019 Aa78-46011
Generalization of Huffman coding to minimize the
probability of bhuffer overflow
{AD~-2050974 ] pRO0E HTB-22754
The effect of tip vortexr structure on helicopter
noise due to blades/vortex interaction
[ HASA=-CR-152150] ) p0G12 W78-25832
MATHEMATTCAY. SCIENCES RORTHWEST, IRC., BELLEVOE,
WASH.
5tudy, optimization, and design of a laser heat
engine
[ FASA-CR-1521004]
MAX-PLANCEK-JIHSTITUT FUER AERONOMIE,
KATLERRORG~-T.IRKDAN (WEST CRENANRY).
Quiet time interplanetary cospic ray
anisotropies observed from Pioneer 10 and 11
p0039 AT8-34567
MCPORHELL-DOUGLAS ASTRONAUYYECS CQ., ST. LOUIS, HO.
Pioneer Jupiter orbiter probe mission 1980,
probe description
[ HAS5A-CR-~137591] p(02% N78-33127
BCDORNELL-DOUGLAS CORP., 5T. LOUIS, MO.
Congeptual design study of a Harrier V/3T0L
research aircraft
[ HASA-CR~152086 ]
MICHIGAN OGNIV., ANN ARBOR.
Simnltaneons deterpination of rotational and
translational temperatures of OR/2 Pi/ in a

p0009 AT7B-19681

pOGO9 HT78-19094
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RIELSEN BENGINEERYRG AND RESEARCH, IWC.,

gas flischarge
p00430 AT78-10805
The ionosphere and airglow of Venus — Prespects
for Pigneer Venus
p00US AT78-45773
A method for localizing wing flow separation at
stall to alleviate spin entry tendencies
[ AIAR PAPER 78-1476] po020 A78-09787
MILCO INEERFATIORAL, IHC., HURTIRGTON BEBACH, CALIF.
pdvanced Digital Avionics Systen for general
aviation
[ AT 77-14947
MOWASH UHIV., CLAYTON (AUSTRALIRA).
Quiet time interplanetary cosmic ray
anisotropies observed from Pioneer 10 and 11
p0039 a78-34567

p0018 A78-12283

N

FNATTONAL AERONAUTICS ARD SPACE ADAINISTRATION.
GODDARD INST. FOR SPACE STUDIES, HEW YORK.
Primitive atmosphere and implications for the
fornation of chamhels on Hars
p00#4 ATE-U2460

NATYONAL AEBRONAUTICS AND SPACE ADMIHISTRATIOH.
LINDON B. JOANSOR SPACE CENTER, HOUSTOW, TEX.
Horzonal indices of tolexance to 4Gz
acceleration in female suhjects
p0055 A78-4T162
HATIONAL AERONADTICS AND SPACE ADNINISTRATIOR.
LMEGLEY RESEARCH CERTER, HAHFTOW, VA.
#ultichannel electrochemical microbial detection
unit
pO016 ATS-31300
WATIONAL INST. ON RGYNG, BALTIMORE, KD.
Spectrophotofluorometric and electron
microscopic study of lipofuscin accumulation
in the testis of aging mice
p0056 RTS-8E581
HATIONHAL GCEAHIC AHD ATMOSPHERIC ADEINISTRATION,
ANN ARBOR, MICH.
# conprehensive model of the Tenus ionosphere
p0038 a78-30071
RATTOHAL OCEABIC AND ATMOSPHERIC ADMINISTRATION,
BOWLDER, COLO.
Dynanic MAD modeling of the solar wind
fisturbances during the Augusti 1972 events
p0036 ATE-26079
on the observation of a flare-denerated shock
wave at 9.7 A0 by Picneer 10
{ AD-00537211] p0038 278-30078
Flight tests ¢f a simple airborne device foxm
predicting clear air turbulence encounters
{AIAR 78-13751 po019 A78-BE560
Dynanic HHD modeling of solar wind corotatinmg
streanm interaction regions observed by Pioneer
10 and 11
pOOU9 n75-52522
HAVAL CIVIL ENGINEERING LAB., FORT RUEREME, CALIF.
Cable strumming suppression
[ AD-a0479967]
NEVADA UNIV., LAS VEGAS. -
Hunerical solution ¢f a class of inteqrsl
egqunations arising in tvwo-dimensional
aerodynanics

p0022 ¥78-18366

pHO18 A78-20949
HER BHGLAND REGIOBAL PRIMATE RESEARCH CENWTER,
SOUTHBOROUGH, MASS.

Pffects of exercisze and excitement on mesenteric
and renal dynamics in conscious, unrestrained
baboons

p0053 AT78-27120

Bxtent of utilization of the Yrank-Starling

mechanismn in conscious dogs
p0054 A78-33522
KEW YORK URIV., F. Y.
Bynanic MHD wodeling of the selar wind
disturbances daring the August 1972 events
p0036 AT8-26079
RIELSEN ENGIREBRING AND RESEARCH, INC., MOURTAIR
VIEW, CALIF.

Arrhenius' law in turbulent media and an

eqiivalent tunnel effect

pOO8S A78-52507
High angle canard missile test in the Anes
11-foot transonic wind tunnel

[ NASA-CR-2993] p0011 ®78-25057



HORTHROP CORP., HAWTHORNE, CALIF.

Propagation of sound throegh a sheared flow
FHASA~-CR=152196]] p0014 RT8-33876
HORTHEOP CORP., EARTHORNE, CALIF.
Sone chbservations on the mechanise of aircraft
wing tock
FAIAR PAPER 78-1456]
HORTHROP SERVICES, INC., BAMPTOR, VA.
“ultichannel electrochemical microbial detection
-anit

p0020 A78-57907

p0016 A79-31300
RORTHAESTERN UNWIV., EVANSTOR, ILL.
Factors affecting the retirement of conmmercial
transport jet aircraft

THASA-CP-152115] poo10n ¥78-21092

O :

OBSEEVATOIRE PP PARIS—-MEUDON (FRANCE).

on the modulation of the Jovian decametric
radiation by Io. I - Acceleratien of charged
particles

pOON2 A78-41070
OFFICE NATIONAL DYETUDES ET DR RECHERCHES
AEROSPATIATLES, PARIS (PRANCE}.

piagrammatic evaluation of the depsity operator
Eor nmonlinear optical calculations
{ ONERA, T2 HO. 1977-166]] p0031 a78-14651

OAI0 STATE DHIV., COLUNBUS.

Responses of articular and epiphyseal cartilage
zones of developing aviar radii to estrome
treatment and a 2-G eavironnment

pOOSY AT8-29562
OPERATIONS RESEARCH, IRC., SILVER SPRING, HD.

Phase 1: Definitior of intercity transportation
compaxison fremewerk. Velume 1: Sunpary
[ FASA=CR-152152-701-1] pO00T N78-28993

Phase 17 Definition of intercity transportataon
comparison framework. Volume 2: Methodology
[ NASA-CR-152152-¥0L-21 p0029 N78-28998

OWEN (F- K-), PALO ALTO, CALIF.

Heasurements of unsteady vortex flow fields
[ ATAR PAPPR 78-18] p0015 A78-22554

Yake vertex peasurenents of bodies at high angle
of attack .

[AZAR PAPER 78-23]

PEPPERDINE URIV., LOS ARGELES, CALIF.
Who should corlduct zeropauntical R and D for the
Federal Government?
[ FASA-CR~152021] P01 H78-10945
PETER BERT BRIGHAN HOSPITAY, BOSTON, MASS.
Effects of exercise and excitement on pesenteric
and repal dynamics in comseious, unrestrained
bakoons

pO01S A78-22555

p0053 A78-27124
Extent of utilization of the Frank-Staxling
pechapisme in conscious dogs
p0054 A78-33522
PITTSBURGH URIV., PA.
Bar—driven spiral vaves in disk galaxies
p0038 RT8-32467

Further investigation of the spontaneous and
evoked activity ¢f the primary neurons of
statoreceptors (and other receptors) of the
labyrinth of the bullfrog before, during and
after an extended period of weightlessness,
including alternative intervals of artificial
gravity
{ HASA—~CR-154507] p0052 H78-10684

PLANETARY SCIERCE INST., PASADENA, CALIP.

Sope Nartian volcanic features as viewed fronm

the ¥iking orbiters
p0030 a78~-11503
PRINCETON UHIV., W. J.

A detailed study of attached and separated
compression corner flowlields in bhigh Reynolds
number supersonic flow
[ AIRA PAPER 78-1167} p0043 A78-41865

Optimal control theory (OWEM)} applied to a
helicopter in the haver and approach phase
[ AaSA-CR-152135] poOO10 H7B=-21161
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R

R AND D ASSOCIATES, MARINA DEE REY, CALIP.
4 note cn the diurnal averaging of aeronomical
nodels
p0039 278-34352
RAHMAN AEROHAOTICS RESEARCH AND ERGIREERING, XFC,.,
-PALO- ALTO, CALIF.

An analysis of the rotor blade stresses of the
three stage compressor of the Ames Research
Center 11— by 11-foot transonic wind tunrel
[ HASA-CR-1520837 pO009 HIB-17067

EAQ AND ASSOCIATES, IRC., PALO ALT0, CALIF.

Ose of leaning vanes in a two stage fan

[ HASA-CR—-152134] pd010 B78-21115
RASOR BSSOCIATES, YNC., SURRYYALE, CALIY.

A cesiun plasma TELEC device for conversion of

laser radiation to electric power
p0048 A78-51067
ROCHESTER UfIV., H. Y.

Quantum mechanical theory of a structured
aton—diatom collision system — A + BC/1-Sigaa/
[AD-AD512661 p0031 A7B-16454

guantur mechanical theory of collisignal
ionization in the presence of intense laser
radiation
[ AD-R05298%] p0035 A78-23576

A new concept in laser-assisted chewistry - The
electronic-field representaticen

p0037 Aa78-27743

Seniclassical approach to collision-induced
enission in the presence of intense laser
radiation — An aspect in the study of
cooperative chemical and optical pumping

p003T ATE-2T77hY4

Semiclassical theory of unimolecular
dissociation induced by a laser field
[ AD-RD56671] p0039 A78-35682

Computational study of a molecular collision
process in the presenmce ¢f an intense
radiation £ield - Enhanced quenching of ¥ by
Xe in the 248-nm light of the RrF laser
[ AD-A054078] p004a A78-42818

ROCKWEL]L IWLERBATIORAL CORP., COLONBUS, oHIO.

Static tests of a large scale swivel nozzle
thrust deflector
[ HASA-CR-152091] p0011 N78-22100

ROCKWELL INTERRATIONAL CORP., DOWNEY, CALIF.

Developaent of a cryogenic rotating heat pipe
Joint
[¥ASA-CR-152188 po030 H78-33384

ROSWELL PARK MENORIAL INST., BUFFALO, H. Y.

Conputer display and manipulation of biological

molécules
p0056 AT8-53400

S

SAN FHANCISCO UNIV., CALYF.
The prediction of toxic atmospheres from
decorposing polymers
po033 A78-19895
LLC/50/ values fol some polyneric materials
pl040 AT75-36596
Relative toxicity of the pyrolysis products from
some thermoplastic and thernmoset polymers
p0OU2 A78-41213
Micro-fluid exchange coupling apparates
[HASA—CRASE—ARC-11114-1] po060 HT78-33717
SAH JOSE STATE URIV., CALIF.
Chemical interpretation of Viking Lander 1 life
detection experiment
p0O53 A73-25560
Analysis of ablation debris frowm natural and
artificial iron meteorites
p0O39 R78-34506
cherical evelution and the origin of life -
Biblicography supplement 1976
plO57 AT78-53875
Chelate-modified polyners for atmespheric gas
chromatography
[ NASA-CASE-ARC—-11154=1] pQ057 N78-27275
SANTA BARBARA RESEARCH CENTER, GOLETA, CALIF.
Continued development of doped-germanium
photoconductors for astronomical observations
at wavelengths from 30 to 120 micrometers
[NASA-CR-152125] p0029 W78~22000



CORFPORATE SOURCE IHDEX

SANTA CLARA URIV., CALIF.
Tnterpreting statistics of small lunar craters
p0042 A78-41753
ECIENCE APPLICATIONS, INC., SARTA AWA, CALIF.
Jupiter probe heatshield configuration
optinizatian
[AIAZ PAPER 78-B43] p00a1 A78-37270
SCIEHCE APPLICATICONRS, IRC., SCHAUMBURG, ILXL.
Barth reencounter probabilitics for aborted
space disposal of hazardous nuclear waste
p00G38 A78-31921
S5TGHA RESEARCH, IRC., RICHLARD, WASH.
study of a high performance evaporative heat
transfer surfacae
[ NASA-CR-152008] p3028 W78-10411

SRI INTERNATIOMAL CORP., MENLC PARK, CALYF.
Fire detector respomse in aircraft applications
p00L9 A78-53674
Study to design apd develop remote manipulator
systens
[ ¥ASA-CR-152092] p0052 W78-16620
STANFORD UNIV., CALIF. .
Shock=tube stydies of atoalc silicon enission in
the spectral range 180 to 3900 nm

{AIAA PRPER 78-234] pO03L N78-22602

The co-adsorpticn of copper and oxygen on a
tungsten 100 plane-type surface
p0037 A78-29489
Chenisorption of CO on Pd particles supported on
mica
pO0U0 ATB-36040
pigital filter structures having low errors and
sipple hardvare implementation
- p0056 AT78-51346
Kulti-calculation rate sieulatiocns
[ NASA-CR-155335]
Assessing the Ffuture of air Ereight
[ HNASA-CR-152161] p000S N78=-14016
Infrastructure dypamics: & selected bibliography
[WASA-CR-152162] p0012 H78-25824
Reaction cured glass and glass coatings
[ HASA-CASE~ARC-11051-1] pO050 HTB-32260
Fibrous refractory composite insnlation
[ HASA-CASE~ARC-11169-1] pR050 N79-24062
STATE UNIV. OF NEW YORK, ALBAHY.
Zodiacal light as an indicator of interplanetary
dust

p0OD0Y N78-13765

» pooLz2 A78-38228
STOCKHOLN OBSERVATORY (SWEDEN}.
Airborne photometric observations between 1.25
and 3.25 microns of late~type stars
p0G36 ATS=-25295
SYSTEMS CONTROL, INWC., PALC ALTO, CALIT.
New fregquency domain methods for systenm
identification }
} p0015 A78~-23883
SYSTEXS TECRROLOGY, INC., BAWTHORRE, CALIF.
Ldvanced Pigital Avionics System for general
aviation
[ATAEA 77-1494] p00 T4 A78-12243
Developrment of antomatic and manual flight
director landing systems for the XV—15 tilt
rotor aircraft in helicopter- mode
[ HASA-CR-152140] . poO 11 N78-22071
SYSTEMS TECHWOLOGY, INC., MOUNTAIR VIEW, CALIF.
The determination of some reguirenments for a
helicopter flight research simulation Facility
[ NASA~CR~152066] pU063 W7B-10117
Simulation and analysis ¢f wind shear hazard
[ FASA-CR-157470] p0053 ¥78-29699
Computed responses of several aircraft to
atmospheric turbulence and discrote wind- shears
[ HASA-CR-152185] p0053 N78-32106
TALLADEGCA COLE_, ATLA.
Synthesis of multifunction triaryltrifluorocthanes
[ HASA-CASE-ARC-11097-1} pOOAY N78-22154
Synthesis of pultifunction triaryltrifluorcethanes
{ NASA~CASE~ARC-11097-21] p004Y NT78-22155
TECHNISCHE UNIVERSITART, CLAUSTHAL-ZELLERFELD
(WEST GERMARY).
The co—adsorption of copper and oxygen on a
tungsten 10 plane~type surface

p0037 A78-29489

WHEITTAKER CORP., SAW DIEGO, CALIF.

TECHENOLOGY DEVELOBMENT CORP., SUERYVALE, CALIF.
The ILLYAC IV memory System: Current status and
future possibilities
[ HASA-CR-152177] . p0060 NT78-32731
TELECOMBUNICATIONS CENTER, STAMFORD, CONN.
pigital filter structures having low errors and
simple hardware implementation
p0956 ATB-513u6
TOKYO URIV. (JAPAN).
Thermal structure of the primitive ionosphere
pO035 A78-23543
arrhenius! lawv in torbulent media and an
egrivalent tunnel effect
pOO49 ATB-525U7
TRH DEPENSE AND SPACE SYSTENS GROUP, REDUONDO BEACH,
CALIF.
Survey of adaptive image coding techniques
N p031 AT8-15267
Extended development of variable ceonductance
heat pipes
[ NASA—CR-152183]
TRW, INWC., REDOWDO BEACH, CALIF.
Low energy icnizing collisions between K2 and CO
beam molecules and CO, M2, R0, CHU, and CO2
target molecules -

pO029 W78-323379

p0039 ATB-34137

U

UNIVERSITY COLL. OF SWAHSEA (WALES) .
Experimental temperature distribution and heat
load characteristics of rotating heat pipes
p0ilu6 a78-88835
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS ARGELES.
Puropa — Yltraviolet emissions and the
possibility of atoric oxygen and hydtogen clouds
poOks a79-52482
ORIVERSITY OF TRE PACIFPIC, STOCKTOR, CALIP.
€02 laser-dériven Stirling engine

\'

VETERAES ADMINISTRATION HOSPITAL, TACOMA, WASH.
Inhibition of bone formation during space flight
p0056 AT8-51223

p0021 AY8-49800

YIRGINIA UOFIV., CAARLOTIESVILLE.
Bar-driven spiral waves im disk galaxies
p0038 A78-32467
Physiologic regnlation of body energy storage
. pl0S5 ATS3-42817
YOUGHT CORP., DALLAS, TEX.
Conmputational wing optimization and wind tunnel
test of seni-span model
[AZA2 PAPER 78-102] p0034 ATB=-22575
Estimating maximum instantaneous distortion from
inlet total pressure rms neasurenents
[AIAM PAPER 78-970] p0019 A78-43525

WASHINGTON STATE UFIV., PULLMAN.
Chemisorption of CO on Pd partiecles supported on
. nica
: PpoO040 R78=-36040
WASHINGTOHN UWIV., SPATTLE.
Inhibition of bone formatiom during space flight
4 p0056 AT78-51225
Executive sunmary: Benefit-cost evalunation of
an intra—regional air service in the Bay Area
and a technology assesspent of transportation
system investoments
[HASA—CR=-152158-1] p0013 N78-28988
& technology assessment of transportation system
investments
[ HASA—-CR-152154-2] p0913 H78-28989
W¥ESTINGHOUSE ELECTRIC CORP., PITESBURGH, PA.
Theraodynamic processes induced by coherent
radiation
PpO9O3n A78-21620
WHITTAKER CORP., SAN DIEGO, CALIP.
Polymeric foams f£rom cross-linkable
poly-n-arylenebenzinidazoles

{ HA5A—CASE-ARC-11008-1] p0050 N768-31232



CONTRACT NUMBER INDEX

Typical Contract Number Index Listing

HAS52-6553

p0032 A78-18732

—

CONTRACT
NUMBER

PAGE ACCESSION
NUMBER NUMBER

Listtngs in this index are arranged alphanumencally by contract number Under
each contract number 1he accessicn numbers denoting documents that have
been produced as 2 resull of research done under that contract are arranged In
ascending order with the JAA4 accession nembers appeanng fust Preceding the
accession number 15 the page number in the absiract section in which the cita-

tion may be found

AF-AFOSR=-76=-2881

p0036 A78-26079
AF-AFOSR-76-29548

p0032 A78-18274
AP-AFOSR=76=2954E

p00L5 ATE-45127
DA PROJ. 1L71-62723-a-427

p00D7 ¥78-28278
PA PROJ. 1T1-61101-R-91A

pon22 ¥78-1827h
PA-01-021-aKC-113592

p0039 a78-3u137
DARG29-C-027

p0017 A78-35371
DAAG29-78-G-00T0

p00DY N78~188B2
DAHCOR~75-C-0095

p0031 A78-14851
FOU701-75-C-0076

. p0035 A78-23083

F33615~-77-C-3144

p0020 A78-49255
TU4620-74=C-0073

p0031 A7B-16654

p0035 A78-23576

pOD37 a78-27743

p0037 A78-27740

p0039 278-34682

p0OkL A78-42818
F#620-15-C~0080

pO0L3 ATB-U1865
FlUh620-76-C-0100

p0037 A78-28926
P49620-78-C-0005

phO35 A78-23576

p0039 A78-34682
. pOOLY A78-42818
ISU PROJ. 1233

p0012 K¥78-26153
¥ASA ORDER A~3994-B

p0056 A78-51886
HASA ORDER A-35046-B

p0021 278-31860
HASA ORDER R-05-030-001

p0037 A78-29u89
NiASA ORDER RA-18698-B

p0056 A78-51225
NASH-2660

p0031 A78-138L5
RAS2-4924

p0039 A76-33137

poOL2 ATE-H10TY
NAS2-6006

p0039 AT8-34506
HAS2-6068

pO03T ATS-15204
HAS2-6265

p0032 A78-18173
HAS2=6551

p0036 AT78-26080

p0037 A78-29684

p0041 A78-37354
HAS2-6552

p0032 AT8-34567

NAS2-6553
p0032
p0o036
poou2
p004S
plO4S

01 HAS2-6558

P
HAS2-6634

p0OSY
NAS2-6690

HAS2-70D1
p0013
p0013
p0014

NAS2-7187

P
HAS2-7489
p0032
pbO24
WAS2-7729
pao21
po021
p0012
FAS2Z-7738

D
HA52-7806
p001Y4
HAS52-7850
p006Y
p006L
HAS2-7862
poOS2
HAS2-T7963
po0Y2
HAS2-8143
p0011
KAS2=-8300
plok1
p045
o022
p0023
NAS2~8377

AT8-18732
ATB-26081
R78-01074
AT8-44775
A78-45188
A78-52482
A78-Uu8671
A78-29562
A78-32368
AT78- 13845
A78-G3525
W78-33784

N78-33113
H78-33117

-N78-33118

H78-21161
ATB-525004

A78-17881
W75-20136

478-52628
AT8-52630
N78-27087
K78-33085
AT8-23450
A78-10063

R78-22570
H78-19155

N78-21235
A78-38228
H78-21445
A78-37275
AT8-h6557
¥73-10148
R78-19029
R78-33127
A78-26495
A78-15267
A78-53674

N78-21095

154

NAS2-8652
p0052
HAS2-BEGL
p0034
p0047
NAS2-B666
p0052
NAS2-8680
p0010
NaS2—-8684
pl0O35
pl038
HAS52-8687

P
NAS2-8734
po0O20
RAS2-B8738
p0020
HAS2-8T45
p0017
HAS2—-8790
p0013
HAS2-8797
p0030
p0032
HAS2-8799
p001S
®A52-8808
p0031
p0037
NAS2-8832
p0012
NaS2-8844
p00O14
#A52-8062
pl012
N&52-8870
pU06D
NAS2-8878
~ po019
Has2-86889
p0053
p0053
RAS2—8931
poo1Y
WAS2=-9050
p0013
Nas52-9104
poo17
Nas2-9109
poOLS
AAS2-9712
p0009
NAS2-9120
po028
NAS2-9130
p0d38
p00O45
HAS2-9155
pQo017
NRS2-916%
p0015
p0015
NAS2-9176
po011
NRS2-9185
p0034
HAS2-9211
pOO11
HAS2-9233
pooLO
HA52-9251
p0053
HAS2-9272
p0038
RA52-93171
p0O1L
RAS2-9357
p0014

N768-16620

AT8~22606
A78-49231

N18-22723
H76-21115

A78-23083
A78-31108

AT8-4B6T1
n78-21223
H78-32731
R78-23748
ATB=047907
AT8-49255
A78-32368
HT78-28083

A78-10405
R78-1T7837

A78-23883

A78~-13752
AT8-29672

N78-25359
AT8-10455
H78-27105
"78-32731
A78-43525

H78-29699
H78-32106

ATB8-17395
R78-30070
A78-31306
A78-51067
H78-17061
K78-10411

ATB=-30071
A78-44773

A78-32368

A7B8-22550
A7B-22555

H78-22100
A78-21624
R78-25057
A78-35622
N78-28807
a78-31921
a78—-12243

§¥78-33876

RA52-9359

pUU60 N78-32731
HA52-9363

po0H1 A78-37270
FAS2-9374

p0010 B78-20136

pO0T0 N78-20137
FAS2-9392

p00T1 H78-22071
NAS2-9399

p0005 N78-20917

poO010 HW78-20918
NAS2-9421

pO063 N78~10117
PAS2-9856

p0G2Z8 N78-19050

poG28 K78-19051

p0023 ¥78-19782
FAS2-9457

p0028 W78-19052

p0023 K78-19783
FAS2-9477

pOO4S RT78-44773
NAS2-9506

po011 KT78-22074
NAS2-9514

p0029 N78-23117
FAS2-9535

po04Y ATB-52547

pO0S3 R78-25767
p001¢ N78-19862
p00292 N78-22000
p0009 N78-17062
p00dE HTB-32045
p0003 N78-19481
p0030 N78-33284

p0009 N78-19094
NAS2-9750

p0013 §78-27128
TAS52-9814
p0001 ¥78-29996

poO01 N78-28993

p0029 H78-28994
NAS2-9816

pO029 W78-29146
NAS2-9834

p0029 F78-33379
NAST-100

pODL4I KT8-52522
HCAR-675-411

p0039 A78-34506
NCA2-0R-340-706

p0026 HT78-26795
HACA2-0OR-T45—-602

p0025 N78-22055
NCA2-0R450-602

p0037 AT8-29489
NCA2-ORT45-614

$0056 AT8-51346
HCAZ-ORT45-711

POOLO AT8-3604D
NCA2-0Y050-701

pO031 AT8-14655
RCAZ-0A675-707

p005T 278-53875
NCA2-0R050-606

p0028 K78-32947
RCA2-0R660-703

pO047 ATE-49471
BCS2-0R840-701

p0040 A78-36040
NEL~05~002-229

p0018 A78-41887
FGL-05-020-014

pO056 A7T8-51346



HEL-TH-001-~-006

p0036 278-26080

p0037 AT8-29684
WGI-33-010-086

p0035 R78-2316h
NGR=03-003-001

pOOY6 A78-48112
NGR-05-003-451

p0631 A768-16180
NGR-05-007-004

p0031 A78-13752

p0037 AT78-29472
NGR-05-007-289

p00SE A78-34503
NGR-05-009-081

p0039 A78-34567
FGR-05-020-409

p0001 H78-26152
NGR-12-001-053

p0056 AT8-08671
HGR~16—-001-031

p0031 R78-15204
NGR-16—002-038

p0043 ATS-41841

pOG4S A78-45148
NGR-23-005-015

p0038 A78-30071

pOD45 AT8-L4TT3
NGR-33-010-082

p0030 A78-10587
NGR—33-010-186

p0030 A78-10587
NGR-38-003-036

pQ00Y4 HT78~18882
NGR-47-005-213

p0055 R78-42817
NIH-DE-02600

p0056 A78-51225
NIR-GH-10093

p0031 K78-15208
HIH-1-R01-GM-23651~01

p0055 A78-UB8578
NIH-5409

p0054 A78-29562
NSF AST-T72-05124-204

p0038 A78-32467
AST AST-T76-14832

pOOLE RTB-HB112
HSF AST-T6-17590

pOOGT ATB-49471
HSP ATH-T72-01282

p0032 R78-18732

poOL2 A78-41074
HSF ATH-T75-21049

p0038 ATE8-30071
NSF APH-T6-82739

pOO4S 278-45188
NSF CHE-75-06775-201

p0031 AT8-16654

p0035 A78-23576

p0037 a78-27743

p0037 A78-27744

p0039 AT8~30682

poOHD A78-42818
NSF ENG—72-03860-201

p0031 ATE8-14651
NSF ENG-T2-03960-201

p0037 A78-28926
NSF ENG-T76-07811

pO014 A78-14063
NSF ERG-76-84532

p0038 A78-30647
HST ERG-TLT4YT8

p0031 A78-14622
NSF MPS—75-06670

p0030 A78-10587
N56-2010

p0019 R78-46011
NSG-2039

p0033 A78-19895

pO0LO ATB-36596
NS6~2071

p0037 278-29489

p0027 H78-32029
p003L AT8-22602
pOOTT AT8-35371

p0032 AT76-18274

po012

BSG-2136
p0053
po05Y

HSG-2140

po04L

HS6-7151
p00S5
REG=~T243

CONTRACT HUNEER INDEX

A78-45127

AT8-41865

A78-32673
A78-37130

AT78-51346
AT8-30691
NT78-27094

378-27124
AT8-33522

ATB-40949
N78-25832
N78-25073
N78-21092
KT8-14651
A7B-14655
BTB-28926
K7 B8-30647

n78-32330
R78-26153

H78-109k6
AT8-19895

N78-28988
K78-28989

378-26599
A78-3T77T42
A78-48991
a78-10587
a78-20222
A78-23164
AT8-H8112
NT78-30808
A78-16011
H78-10684
A7E-16454
r78-23576
AT8=-27743
A78-27744
A78-3U4682
L78-02818

H78-184016
¥78-25824

A78-42817
H78-13765
H78-22055
A78-042060
¥78-23706
A78-41887
A78-42U60
A78-38228
A78-10587
AT78-20223
a78-23164
A78-48578
A78-10587
AT8-48719

A78-52504

156

wsG-7295
pOOUs A78-52504
HSG-8040 -
po0du2 A78-38228
NSR-09-057-001
po042 ATB-~4T1753
FO014-76-C-0182
p0032 AT8-18274
H000 14-75-C=-0246
p0059 N78-19901
HOO0018-75-C=0601
p0056 A78-51346
HO00 14-75-C-0955
p0059 H78-24364
OO0 14-75-C=1183
p0006 W78-22754
K000 14-76-C-0182
" p0045 ATB-45127
HODO14-76-C—0420
p0015 A78-23883
PAS-HAL-15416
pUOS3 A7B-27124
poOSY A78-33522
PRS-RL-17459
p00SH ATB—33522
PHS~HE-17665
poOSY R78-33522
SBSA-DR-1148
p0036 AT8-25295
SRI PROJ. 4055
p0052 R78-16620
F-7405-ENG-48
p0038 A78-30691
YF52556091
pD022 W78-18366
192-55-69
pO0S1 NTB-26740
195-21-04
- p0028 H78-38014
195-21-014-02
p0028 W78-30021
198-30-02
p0027 H78-30774
199-01-02
poO51 H78-27736
199-17-02
p0057 N78-26973
199-21-02-07-00
pO059 NH78-23706
352-02-03-02
poO25 W78-25017
352-03-01-02
p0028 W78-32947
352-03-03
p0028 R78-32856
366—18-50-00-00
poO05Y H78-30862
p0060 N78-32731
383-21-03-02
pOC27 W78-32029
384-50-60-01
po022 K78-13492
385-36-01
plo27 W78-31030
505-01-11
p0023 NW78-19778
505-01-21
p002Y4 N7B-21490
505-02-21-08-00
p0005 H78-20176
505-06-11
p0025 ¥78-26106
pO026 N78-26391
p0026 N78-29067
505-06-11-05
pO026 K78-26796
505-06-11-05-00
p0025 H78-24860
505-06-11-06-00-21
p0027 W78-29451
505-06-21
p0008 H78-32045
505-06-51-03-00
pO007 N78-28053
505-08-21
p0024 N78-21214
505-09-41
p0007 R78-26741
505-09-42
p0007 W78-27113
p0008 R78-31739

505-09-42-02

p0052 H78-28979
505=10=-11

p000E N78-26133
505=10-21

poDOS H78-20917

po0GS N78-21159

pO06s K78-33085
505-10-23

p0005 H78-20113
505-10-31

pO010 N78-21115

p000S N78-32008
505-15-31

p0026 F78-26795
506-15-21

p0026 W78-29149
506=16=11

po024 §78-21215
506—16=31

p0030 H7B-33384
506—16—-41-02

p0027 N78-29436
506-25-21-02-00

po024 NT78-21193
506~26-01-00-21

p0022 N78-16326
506—26-08-00-21

p0025 NT78-26101
506-26~11

DO026 H78-27364
510=56=01

p0029 H78-21223
513-53=06

p0006 KT8-23100
515-51-11-01

p0051 W78-25071

poOS2 H78-32075
515-52-10

p00DS N78-330u3

pOO0T H78-27043

pOCO4 R78-10019
pO006 N78-22025

po006 HTB-26151

p0026 W78-28173

790-40-06-01

p0051 N78-21019
791-30-11

p0O0S H78-21094
791-50-51

pOO10 NT78-21092

p0025 H78-24000
992-21-01

p00O01 ¥78-26152

PO063 HT78-29050
992-21-01-90-01

p0062 H78-18043
992-22-08

pO008 R78-29068
992-23-10-90-01

pO003 NT78-27042



REPORT /ACGESSION NUMBER INDEX

Typical Report/Accession Number Index Listing

NASA
DOCUMENT
SYMBOL

MICRQFICHE
SYMBOL

pO00S H78-20113%%F—

HASA-TN-78452 ..... csmemaans
REPORT PAGE NASA ACCESSION
NUMBER NUMBER NUMBER

Listings in this index are awanged atphanumerically by report number The page
number mditates the page i the abstract section 1n which the citation is located
The accession number denotes the number by which the ciation 1s identiied An
astensk {*) indicates that the item 15 a NASA report A pound sign (#} indicates

that the item 15 available on microfiche.

A-5137
A-6613

A-56865 areaas pOO27
B=TO28  sucancassnvmmmmennnns veseeae POO2Y
B=T096 cucmscicccmcmccmcmmeaasaann p00E2
A=7121 sevevemsemenananas wesmansens POOOE
A—T7138 svceccaccscccmmmcmann eeanses POOOS
A=T18% .avcuaa amersesssasacemna -e-. p0028
BA=7169 L ceencecsccascnca Awwtmemnana p0022
A-7214

A=7217

a-7221

A-7232

A-T7246

A-T262

A-7279 «esss p0022
A=T7288 imecccecccacacs tesasemmnanen p0025
3-7291 aivrnsmmrsscscana eeeissae-a PO023
A=7301=PT=1 cvcececennccenan svssseae POOG2
2-7308

A-7323

A~7328

A-T334

A=T340 eevavceevsamarananancs sauewa pOO5ST
A~T303 Levswsswossancscnaans amamse=s pOOOT
A-T3UH .ucacsnssssssscsnans veaawsss pOOO3
A~T7347 sevaasecessrmssansaacesn waaae DOOOT
A~T355 aeveaveeascsccccaseas PR,
A=T368 weascamervecamsamanns .-

BA—7367 .evemncsccscsssaaascs ammsmess pO0OS
RoT372 ieeencavememscscecansmmncnns p0059
A=T373 sccecewccccscccceemenunanns . poos51
BA~T380 seecemnmsesmscccaccccsaccnnaan ,p0024y
A-7390 sececccacmasscccccsansn wa=es pOOOB
A—7393 sevensnsmmsamass R — eeeea PODO7
A-T39  sececuecccececcscacmensesscan p0026
A-7395 .sccnemacacas tetmmmmesraaseas p0025
A=T399 cemacacorercmeannnan sevavean POO27
2-TU10 eecccceccccncan meemmmmeana- p0025
A=T7U17 secacemamecscessmsanans ee=s- DOOST
27418 -- p0O24
A-T423 P - p0059
A-T7426 trmatasecmaaas p0026
A-T430 temassmanan p0063
A-T7434 4rsamnasans pOO26
A-TUGY ssssmme=sns POOOS
A-7471 p0051
B=TUT8  reeevamecsasnmamanen waenav-. POOZE
A-7480 cesasusmsassas POOOE
A=TU88 Licceesccmvenasssanasranameaas POOOT
A=TU91  seeceeceasceonananan wessanes pOO26
A=T503 .vcmccvmcmaccccacann veeamens POO2T

W78-33289%%
N78-21215+¢
N78-29435%8
H78-21193*%
N78-170004%
N78-23100+2
H78-20113*3#
A78-32947+¢
E78-16326%2
HT8-22025%%
K78-20176+%
N78-17999*2
N78~19058%¢
H7B-26151%%
N78-33043%¢
N78-13492%¢
N78-24860%3
n78-19779%
R78~180H3%3
H78-28053*%
H78-25017+%
N78-13056+%
R78-21214%2
N78-194Un %8
N78-27113%%
NT78-27042%¢
B78- 26152+
R78-20917%3
R78-21094%}
N78-21159%%
N78~30862+¢
F78-25071+#
F78-21807+%#
H78-31739+¢#
N78-2674 7T+
N78-29067%#
N78-26T06+%
F78-30774 24
N78-20000%3
R78-27736%%
N78-21490%¢
¥78-23706%#
N78-27368%%
HT8-29048 %2
NT78-26391%¢
N78-29068%%
N78~269734¢
H78-26795%%
H78-26133#¢
N78-27003%2
N78-26796%¢
N78-29451%F

156

A-7508
a=7524
A-7537
a-7549
2-75589
A-7562
A-7579
a-7584
A=-T7608
A-7634
B=T639 cumnuitussarvrsananssoncanea
AAS T7-240
ARS 77258

AD-ROGGHL2
RD-A047992
AD-20547996
AD-A Q49157
AD-A050974
AD-A051266
AD-2052435
AD-A052617
AD-A052981
AD-A053592
AD-R053721
AD-AQ54078
AD-A056165
RD-A056671

AFGL-TE-73-0097

APOSE-78-0294TR
AFOSR-78-0806TR
AFOSR-78-0896TR
AFOSR-78-1042TH

78-10

78-13

78-15

78-18

78-23

78-94

78-99

78-102
18-105
78-107
78=-102
78-138
78-161
78-186
T8-192
78-199
18=-201
78-229
78238
78-252
78-257
78-260
78-337
78-843
78866
78-869
78-916
78959
78-970
78-1112
78-1113
78-1114
78-1135
78-1137
78-1160
T6-1165
T8-1167
786-1168

PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PRPER
PAPER
PAPER
PAPER
PAPER
BAPER
PRPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER
PAPER

AIARZ
AIAR
ATARA
RIARA
BIRAA
AXRAA
ATARA
ATRA
ATAA
AT AR
ALARR
ATAR
AIAR
ATAEA
ATAR
ATAX
ATI2AR
ALAR
AIRA
AIRA
AY AR
ATAR
ATAR
AIAR
ATAR
AXAR
ATAR
AT AR
ATARA
AT2A
AT2A
ATIRA
AIARA
ATAR
AIAA
AIARA
AT AR
RTEA

H78-23173%%#
H78-34014=¢
H78-29149%%
N78-34021*%
N78—-32075%#
H76-28979%
K78-31030%%
A75—-32856%¢
K78-32029%%
RE78-32044%3
E78—32045%%

BT8-367 17+
ATB-36722%

R76-14033 #
H78~ 18274 #
N78-18366 #
N78-19901 #
H78-22754 %
A78-16654*3
N78-29699+%%
N78-23364 &
A78-23576*
N78-28278 #
A78-30078%
L78-42818%
A78-~28926%
A79-34682%

A78-30078%

A78-16454%%
AT78-42818%
A78~-28926%
278-34682%

AT8-20630%%
A7B~-20632%3
ATB-52628%3%
AT8=22554%%
AT8=22555*%
AT8-22570%#
R78—26274*E
A78—22575%%
a78~20686%%
A78~206B7*%
A78~-22578*¥
A78~-22583%%
A78~2259 1%
AT8~20730%%
R78~-22594%%
ATB-20741*§
ATB-22595%%
A7B-52630%#
A78-22602%3
AT8-22606%F
R78-20776%x3
A7 B-22608%¢
A78-29205%%
RT78-3T7270%%
AT8-37273*§
R78-35997*%
R78-~37275%%
A78-43521*2
B78-43525%%
AT78-U5126%#
R78-31826%%
ATB-05127%¢
A78-41839*%
ATB-41BL 1%
A78~-471859%3
RTB-U41863%#
A78-41865*%%
AT78-41B66%#



RTAL
ATAL
ATAR
ATAR
ATAR
ATAR
ATIAR
ATAR
RTAR
AT AL
RYTAR
AL AR
ATAL
ALRA
AT AL

PAPER 78-1182
PAPER 78-1194
PAPER 78-1195
PAPER 78-1196
PAPER T78-1209
PAPER 78-1211
PAPER 78-1223
PAPER 78-1456
PAPERY 78-1468
PAPER 78-1476
PAPER 78-1482
PAPER T8-1487
PAPER 78-1511
PAPER 78-1515
PAPER 78-1551

P YT

R L L]

ssssssemy e

Gssmmssm L e

amemdera s csaman

g

avansssstanmenen

Assewmsmrcssansan

“issamssammrrr ==

77-1434
78-417
78-420
78-443
78-502
T8-769
78-798
78-814
T78-835
78-1353
T8-1370
78-1375

ATAL
ATR2
ATAN
ATAA
AIAA
ATRA
ATAA
ATRA
ATAL
AIRA
AERL
AIAA

R L L R Y

D R R L T T R SRS RY

emseessassewser s s

B L L

mewesmcemeammssrnancannn

M ssssmsnsssmnasanssnaa

o N -

LR

Neesmammeessemueannann
BR=2 cceemesmucsesracsasccssarraren
AVRADCOM—TR-78~15 (AH)
AVRADCOH—TR—78~17 (A1)
AVRALCOM-TR-78~32 (AM)
AV RADCOK—~TR~-78~33 (AN)

eesresssane
T

CEL-TH-1499

n-180-22888—1

P L L LT P

D6-L46320
D6-46373

ECOH-U45U2-PT-2 .. ucceaceccaneernaaa
BR—-190-25
ER-251-6
ER-309-6

ESL-P-800 cecmcmncscecccccacanaaas
PARA-RD-77-105
FAA-RD-T78-7

smmsmsssvmessasasmsna

ggD-1

ISU-ERI-AMES~-T78336

P R L)

KU-FRL-313-5

LASC—D626U07 .evisacccacccanmanmsns
LR-28200-VOL-1
LE-28200-VOL-2
LR-28283

P L LR T T Y
assuwwrtrtttoannnnee
P R I )

ESI-ER—-258-11

HCR-T78-578

L L Ty

MBC-JTUT1
MDC-377589

etvssssmsmmsnAtEesasanann

KIT-78-2

BSNY—-78-1082-1

+taamssvsevessssananw

WASA—CASE-ARC-10917-1
HASA—-CASE~-ARC-10981-1
HASA-CASE-ARC-10991-1
RASA-CASE~ARC-=11008-1
HASA—-CASE=-ARC-11031-1
NASA-CASE~ARC-11036-1
HASA—-CASE-ARC=11039-1
HASA—CASE-ARC-11040-2
RASA-CASE-ARC-11043-1
HASA-CASE-ARC-11051-1
WASA-CASE-ARC-11057-1
HASA-CASE-ARC-11058-1
HASA-CASE-ARC-11058-2

e vrttasannnns

LR L R

csmmesgeasasaa

L T XYY

smwsea_sanasama

srEsssmnman

smmmmawrrEtw

e

LR T

tesssamam

pbony
p0018
poo1g
p0018
poO0OUS
poo4s
pro19
p0020
po020
p0020
poo20
poO6Y
peo20
p0021
pt019
ptoth
pl0040Q
poouo
pon4n
po016
po017
p0017
poo17
poa17
pl019
p0046
pt019

p005Z

p00OA
po063
po026
p0025

p0022
p0009

pl011
p0012

pooz2

0052
poO52
p0053

pl006

po0E1
pl053

po0OS52
po012
poo11
p0053

p0010
poQ10
p0010Q

pt0S52
po029

p0029
po010

p0012
p0009

p0057
pOOGYO
plO57
po059Q
p0057
p0060
PO058
pOOSG
poOuY
p0050
p0057
p0058
p0o57

BEPORT/RCCESSION HUNBER INDEIX

R78~41875%%
R78-41885%%
R78-471086%3
R78-41887%%
RTB=4510U*§
R78-05139%%
A78-45148%3

ATB-4T7307%%

AT8-4TO16#F
R78-19787%%
A78-47927*3%
A78-87930*%
RT78-479k6%E
A78-89790%2
ATB-86514%%
ATB=12243*%
AT8-35601%%
AT8-35603*F
A78-35622*%
A78-29804*%
A78-32330%%
A78~32353*%
ATE-32368%3
AT78-32386%%
AT8-46545%%
AT8-4655T*§
478465603

H78-16620+#

R78-20068%%
N78-29004%3
WTE-29067+%
HI18=-26106%%

W78-18366 #
R78-17062*%

NT78-22074%%
H78-27087*%

N78-18274 ¥

n78-21235%8
H78-23748*3
H78-208074+#

W78-22754 %

R78-104033 £
H78-29699*%

N78-28979*#
N78-26153*%
R78-25078*%
W78-25767+%

T78-20136*3
R78-20137%%
R78-21095%¢

H7B=-22723%%
R78-29146*E

W78~21223*%
W78-19869%F

H78-25832%
N78-19481%%

H78-27733*
H78=-27425%
T78-14100*
R78-31232%
NT8-22720%%
H78-32395%
R78-32854%
N78—27184*#
n78-27180%
N78-322060%
W78-31233+*
H78—-31735%
H718-18763%

157

RASA-CASE-ARC~11097-1
HASA-CASE-ARC-11097-2
KASA-CASE—-ARC-11100~1
EASA-CASE-ARC-11107-1
NASA~CASE~ARC-11110-1
HASA-CASE-ARC~11114-1
HASA-CASE-ARC-11154-1
HASA-CASE-ARC-11169-1
BASA-CASE-ARC-11174-1

remsssanissaa

NASA-CP-2032
NASA-CP-20uz

HASA-CR-2993
HASA-CR-2994
RASA-CR—-3015 .
HASA—-CR-137591
HASA-CR—151951
NASA-CR—-15195¢%
NASR—CR-152008
¥ASA~CR-152021
NASA-CR-T52066
HASA-CR-152072

NASA-CR-152079-70L~-1
NASA-CR-152079-V01-2

NASA-CR—152082
NASA-CR-152083
NASA-CR-152086
NASA-CR-152089
NASA-CR-152091
WASA-CR—152092
WASA-CR-152093
NASA-CR~152096
HASA—CR-~152097
BASA-CR-152098
NASA—CR-152100
NASA—CR-152104
HASA-CR-152105
NASA-CR—-152106
HASA-CR-152107
HASA-CR-152108
RASA-CR—-15210%
NASA-CR-1352113
NASA-CR-152114
NASA-CR-152115
BASA-CR-15211¢
NASA-CR-152122
NASA-CR—-152125
HASA-CR-15212€
NASA-CR-152133
RASA-CR—152134
NASR~CR=152135
NASA—CR—-152140
HASR-CR—T52141
WASA-CR—I32746
HASA-CR-152150
HASA-CR-152151

NASA-CR-152152-VOL-1
NASA-CR=152152-V0L-2

HASR-CR-152153-
HASA-CR-152154~
HASA-CR—152150—
HASA-CR-152161
NASA-CR—-152162
HASA-CER-15216H4
HASA-CR-152166
NASA-CR-152171
BASA-CR—152177
HASA-CR-152183
HASR-CR-152185
WASA-CR-152188
NASA-CR-152196
HASA-CR-154507
NASA-CR-155335
HASA-CR-157210
HASA-CR-157237
NASA-CR-157397
NASA-CR-157470

HASA-RE-1021
HASA-RP=1026 .

HASA-5P-427

BASA-TX-X-62299
HASA-TM-X-62360

RASA-TK-~-73193
NASA-TH-T73273

Gssssmsvsmsasanansenan

B R L LY

P

mememssmsssssensmamw

P T T )

sssssssasmenrettsana

e m e

L

ressssansmrmrnttanan
wardsastssmerr s
R L L LR L R R
errrrtadnanananarr-n
R LT T R P TR
ssssEmmstsem vt —sanans
sasmemsnassvsasssan.
4assmssnnsnanmnitsna
PR AL LR T
R T T T L R
swsasacnasanneunsnna
eessmernsssmanernmnw
emssansrsasssnasmnnn
P L

mesmaersasmsauareane

e —
asssversenscnsasnene
e
aemssvrinasssscnamrre
ememesctecsenscarmens
Tewsmssemssenw
cvecemeasmanas
2 deceavcsssaccrmmas
T aevvinacccssrevrese
2 esvsrnecsassreress
tateasincansvsannaan
crtssesanemmrtainana
esssestuvansacrernne
eeserassenssmenssene
B L
cemmemmsydavesasnnen
mesecscssensmsasnane
casenvmsssccanasinena
cesmseresamunsaseamm
sesamsraudsansnsneny
cesesmssavenmamsanaa
sesssvssaamensmsnmen
casaamsamrurvvssssmnn
mdsanmiacsmmetrbaran

memasmraveassaner

4assssssEgnsrsanssann.

smsmewsrpiasassassaaa

P L L L L Y

B R L L LA

p0049
poO4S
P0058
pOO49
POO5S0
POOGO
p0057
p0O050
p0050

p0023
p0001

poo11
p0012
poGt2
po029
poO29
p00&YL
p0028
po001
po063
p0009
pOOE0
po010
po010
p0009
p0009
p0011
po011
p0052
po05S2
poo10
po032
po052
pO053
p0009
pOoOsE
plo28
po028
po028
poOOL3
pO013
poo01y
p0o01g
p0010
p0029
p0029
po012
po011
poo10
e0010
po01t
p0013
pD053
pO012
p0013
p0001
p0029
p0001
poo013
p0013
poCDy
pom2
ph0i3
pl012
p0029
p0050
p0029
p0053
p0030
poo14
pOOS2
p0009
p0oO11
p0012
po0052
p053

po051
poO27

p0027

p0063
pooO0Y

p0027
po02s

R78—-22154%3
H78~-22155+%¢%
N78-31736*

R78-22156%2
H78—-32034*3
R78—-337T7+#
N78-27275*%
N78-32189=

R78-28178%%

¥78=19778%2
H7B-26152%%

N78-25057*¢#
N78-25359+%%
H78-27105+%
RT8-323127*#
N78-21223*3%
H78-33085+%
N78-100 11§
HT78=-T0946%%
N78-10117*2
N78-17062%2
N78-20136+#
HT78-20137+%
H78-20918%%
N78—1706 1%
q78—19094*$
N78-22074u*§
N78=22100%§
N78-16620%%
N78-21235*2
N78-21095+3%
H78-23748*3
N78—22723%¢
N78-28807+32
R78-19481 %%
N78-19155%%
HTB-19050*¢
H78-19051%%
R78-19052+%
N78-33113*%
N78-33117*%
H78-33118%%
H78-21092%2
T8 19869+
R78-23117+#
H78-22000+*%
WI18-2T7087%§
R78-21805%%
N78-21115*3
R78-21161%%
W718-22071*#
R78-27128%%
HT8-25767+%
R76-25832#%3
H78-30070+%
H78-28993%%
R78-2890y%*}
RT8-29996%%
R78-28988%%
R78-26989+%
AT 8- 140 16*3
N78-25824%%
N78-28083%#
N78-27094%%
R78-291u6+%%
H78-32731%¢
H78-33379%¢#
R78-32106%#
H78-33384*¢
H78-33876%3
W78-1068u%¢
R78-13765*¢
N78-25078=%
R78-26153%%
N7B-30808*#
R78-29699%%#

R78-21019%¢
R78-307Tu*¢

N78-31508+%#

W78-33289%¢
N78-10019%%

H78-29436%%
NT78-32907+%



NASA-TH-T8438
HASA~-TH- 78246
HASA~TH-78U45
NASA-TH~T7BU52
HASA-TH-TBU55
NASA-T¥-78456
HASAa-TM-78459
HASA~TH-T78460
HASA-TH=T8U467
NASA-TH-T8LG8
HASA~TH-78470
HASA-TH-T8UT1
NASA~-TH-~T8472
HASA-TH-7B473
HASA-TH-T7B4TY
HASA~-TH-TBUTS
HASA-TH-T8UT6
WASA-TH-78477
NASA-TH¥-78478
NASA~TH=-T78479
NASA-TN-78480
HASA~TH-T78483
NASA-TH-788H
NASA~-THK-78485
HASA-TM-T78486
HASA-TH-78488
NASA-TE-T78u89
NASA~TH-78490
Wasa-TH-78491

NASA-THK-78492,

NASA-TH-78493
HASA-TN-780494
HASA-TH-T78495
NASA-TH-T8497
HASA-TN-T78498
HASA-TH-T78499
HASA-TH=-78500
HASA-TH=-78501
HASA-TH-78504
HASA-TH-TB507
HASA-TH-78509
HASA-TH-7B510
HASA-TH-78511
HASA-TH-T7B512
HASA-TH-TE8515
NASR-TM-T7B316
HASA-TM-T785204
NASA-TH-TBS30
HASA—-THM-78532
RASA-TH-T79383
KASA-TH-T79748

NASA-TP-1100
NASA-TP-1139
FASA-TP-1153
HASA~TE-1177
HASA=-FP=1179
NASA-TP-1237
HASA-TP-1254
HASA-TP-1255
NASA-TP-1267
BASA-TP- 1286

FATICK/TR-78/011

HEAR-TR-134
HEAR-TR—-171

HR78H-10

ONERA, TP NO.

ORI-TR—-1298~-V0L—2
ORI-TR-1298-VY01-2

PR-2

QR-5
QR~-6

R-1393
REPT-1205
SD=-78-AP-0124
SR=4

STI-TR-1063-2

P LR LR E R Y]

P L L L L AT LR T T

M sdsswmremasscasasas

massarrrrrmen

am4memmresman

stmanenn

s sar

asanemanm

L R L L L T T

L L L L L TR R,

L L L LA LT

“Asdemssasnemrute e

L L P S R

Accsmeastirrrrrena

LR D L L L )

L L L L T

amsmsmSAd e m s S d e

L R T Y

R N

e mEssEsssssrmes s a.

L L L L

s mEsssasasa e san .

B N T A L T )

D L L L LA T

seeweaan s a e

cssemsene wmtrrrrn

rmersssmsasmtt AT
eracremssresansassaana,
R T R R
wrrrremaa
D T L
P L L LR T TR
L L L L T L R T
crreasssssmsatvirrrn
ersressssmsentdr i
B R L L LR P
“tscarrrrwaw

P LT TR TR

mearssmsasmssssscesmeruna
sasmsssssmaszantsanmwa
cmsssssecana et ..

cmcmmcamama -

L
L N LT PR R Y
thsemmdwdtemsnasrrssune

R L L R T

mewsamsmessaasrtAAda -

cascmacsm s ma sttt

easssssasssasssassmemanmn.

1977-166

+amsmaamanva

R P R

P e ]

B T R R L

P L L R L L LT T T T arrr p e Y

D N T T T TyupupuppeHpgr S

LR L R Ty TR

L R P T

Mrcasanssvacssareenenn.

p00O0SE
pl062
plili Lt
0005
p0022
p0025
p0062
p0007
p025
p0024
poOS1
p0023
pQ025
p0005
pOOOS
p0005
p00G51
pl024
p0007
p00O26
p0025
p0024
poos1
r0024
p0059%
p0026
p0053
po0z6
poos1
pooo8
p0003
p0051
po026
p000S
pOOOT7
p0026
p0025
p0027
p0026
po028
p0026
pO028
p0052
poos2
p00G27
P28
po027
p0008
p0008
po00Y
p0027
p0062
p0022
p000OL
p0024
p0005
pl006
p0006
0008
p0007
p0059
p0007

p0O0O11
poG1Y

0011
po031

pooo1
p002%

p0O10

po0S1
p0052

p006H
pQ010
p0030
p0011
po053

EEPORT/ACCESSIOH RUMBER INDEX

¥78-22025+2
78-19058+%2
¥78-32043%4
F78-20113%%
¥78-13492%%
H78-24860%8
FI8-18043+¢
N78-28053+2
¥78-25017%8
¥78-21214%#
N78-190UG*3
H76-19056%2
K78-24000%3
N78-20917+%
F78-21094%2
F78-21159%#%
H78-250T1%2
F78-21407%2
NT78-2670 1%
H78-2906T*%
HT78-261064
H78-21215%%
H78-27736%%
V78-21490%3
H78-23706%%
H78-27364%¢
N78-29004%§
K78-26391%F
N78-267u0%*#
K78-29068%%
N78-~-27002%%
F78-26973%§
K78-26795%#
N78-26133*%%
H78-27043+8
¥78-26796+#
H78-26101%%
H78-29451%#
K79-28173+§
N78-36014%2
R78-29149%#
N78-34021%4
N78-32075%%
NT78-2B979%#
H78-31030+%
H78-32856%%
K73-32020+%
HT7B8-32044*#
W78-320545+#
N78-18882%$
BI8-30T49%8
K78-17000%%
N78-16326%¢
N78-17999+¢
H7B~21193*2
H78-20176%§
R78-23100%4
N78-26151%%
W78-31739%2
N78-27113%%
N78-30862+%F
¥78~28278 #

W78-25057*1
R7E-338T764F

H78-22100%#
A7B-TH6S51*

N78~28993%3
R78-28994+¢#

B718-21092%%

W78-25071%F
N78-32075+§

N78-33085%3}
R78-21161%3
H78-333864%%
H78-25078*%

N78-32106%%

158

STI-TR-1063-3
SU-IPH-5

TR-17
TR-39
TR-1092-1
TR-1097-1

wsmsmsmasasasanaw

meamsssmaaaans

'"TRA~31183-6001-RU-00
TCB-ITS-RR-T7-6

ODS—-PATENT-APPL~SH-672223
US—-PATENTI-APPL-SH-T708951
US—-PATENT=APPL-SN-736910
US-PATENT-APPL-SH-738218
US=PATENT-APPL=-SN-740457
US-PATENT-APPL-SH-T44574
0$-PATYERT-APPL-SHN-750655
U5-PATENT-APPL-SE-753968
US~-PATERI-APPL-SN-T753965
OS—PATENT-APPL-SN-T753965
US-PAYENT-APPL-SN-T780569
US-PATENT-APPL-SH-B07762
0S-PATENT-APPL~-SE-883094
OS—PATENT-APPL-SH-B83961
US—-PATENT-APPL-SH-891872
US—PATENT-APPL-SN-B391875
DS—PAENT-APPL-SRE-897828
US-PATENT-~-ATPL-SN-920878
US—-PATERT-APPL-57-921626
JS-PATENT-APPL-SK~925086
US~PATERT-APPL-S¥-940688
US=-PATENRT-APPL-SH~9450040
US—PATENT-AEPL-SHE-951422

US-PATENT-CLASS-2-2.1A

. BS—PATENT-CLASS—2-2.1A

U5-PATENT-CLASS-2-2. 1A
US-PATENT-CLASS5~33-366
US-PATERT-CLASS-65-30R
US-PATENT-CIASS-65-60D
US—PATERT-CIASS—106-48
US—-PATENT-CIASS—-106-54
US-PATENT-CIASS-119-29
BS-PATENT-CIASS-204~180G
US-PATENT-CIASS—204-299R
US~-PATENT-CLASS-248-178
US~-PATENT-CLASS—-248-186
US-PATENT-CIASS~260-2.5N
US-PATENT-CLASS-260-33.6

US-PATERT-CLASS-260-33.6P0

US-PATENT-CIASS-260-33.8
US-PATERT-CLASS—-260-33.8
US-PATENT-CLASS-260-37EP

US-PATENT-CLASS-260~42.43
US—-PATENT-CLASS-260-05.7R
US~PRATENT-CLASS5-260-45. 9R

US-PATENT-CIASS-260-45.7
U5-PATERT-CLASS-260-45.8
US-PATEHT=-CLASS-260-47CP
US-PATENT-CLASS-260-63N
US~PATERT-CLASS-260-78.4
US-PATENT~-CLASS—-285-235
JS-PATERT-CLASS-285-235
US=PATENT-CLASS-350-165

US-PATENT-CLASS-350-17506

VS-PATENT-CLASS-351-166
US5-PATBRT-~CLASS-427-38
US—-PATENT-CIASS-R27-40
US-PATENT=-CLASS-427-41
US-PATENT-CLASS—-§27-41
US-PATERT-CLASS-427—44
US~PATENT-CLASS-427-164
US—-PATENT-CLASS-427-164
US5-PATERT-CLASS-427-215
US-PATERT~CLASS-427-302
US-PATENT-CLASS-427-322
US—PATENT-CLASS-427-3762
OS-PATENT-CILASS—-427-376B
US~PATENT-CLASS-427-379
BS-PRTEHRT-CLASS-427-380
B5-PATERT-CLASS-427-386
US—PATERT-CLASS-427-387
US—-PATENT-CLASS-427-388R
gS~PATENT-CIASS-428-312
US-PATERT-CLASS-428-313
US—-PATERT-CLASS-428-325

assasan

P L

PR

PR T N N

dtmrssmssmasmmaa

cateasemasen
amrerrssacas
amttsmveeana
cemeracmmmna
whrtevaraan
adrtmtanenn

trreramens
EP cceaaaan

EP
A

PR
oo
anasanerm

mas s

5%
SN

reenmamana
“ssmencnasa
1T ceecccsae
avemssmnnas
sammenssann
ctemercanan
[ T
st
asessracurane
mmmmas sy an
[
e
.
amsscsacsne
cmmssasaaan
.
amreamaeeme
etrtmanena
[

P

easammarat

tevassmsama

emamamasas

ssevemsmaaa

P L L

poL53
poCi2

p0059
po0ss
poo11
p0o&3

p0C29
p0012

pO0S7
poLS0
p0OSO
po060
p0060
p0ROS7
p00s8
pGO49
p00s8
p0057
p0058
pO057
pPOLS7
pocug
poo4g
po049
p0057
p0050
po0s7
p0O50
poOso
po050
poOOGO

p0058
p0058
poOS7
po0GOo
po0S0
p0050
pO0S50
po0S0o
felili i
po057
poOS7?
p00G0
p0060
poOS0
plo4s
p00GS
o049
pooLs
poOug
poo49
poo49
poo04s
pooG4y
poong
p0050
poOS0
po0S0
pooss
po057
p0057
po057
p0058
p0058
po00s7
p00O57
poO0O58
pd058
pl057
pl058
po050
p0058
p0058
p0050
poO50
pl050
p0O50
poos9
p0058
poo4?9
p0050
poOY49
po050

N78-29699%#
H78-25824%%

N78-24364 #
H78-19901 #
N7B8-2207 1+4
N78=10717+$

¥T18-33379*#
N78-27094%%

N78-27733*
R78-31232%
R78-32260%
H78=-27425%
¥78=-32395%
N78-14104%
N78-32854%
N78-27180%*
N78-31735%
F78-18763%
N78-31736%
N78-31233%
H718-18763*%
H78=-22156%%
N78=22158%§
F78=22155%%
N78=-22720%%
N78=-27184%¢#
N78=27275%%
H78—-2B178%¢
HTE—32189=*
H78=32430%¢
R78-33717*%

E78-31735%
R78-31736%
R718-18763*
R78-32395%
N718-32260%
H78-32260%
B78-32260%
H78-32260%
N78—27733*
H78-14104*
N78-14104%
R78-27425%
HT8-27425%
H78-31232%
N78-27180*
N78=-27180%
R78~27180%
H78=27180%
N78-27180%
N78-27180%
H78-27180%
N78-27180%
N78-27180%*
R78-27180%
N78-31232%
H78~31232%
R78~-31232%
H78~31735%
N78-18763%
N78-31233=%
W78-31233*
N78~32854%
H78-32854%
N78-31233%
N78~31233%
W78-328548%
N78-32854%
N78-31233%
R78~32854%
E78~32260%
N78-32850%
H78-32B54%
R78-32260%
N718-32260%
R78-32260#
N78~32260%
N78-27180%
H78-32854%
N78-27180%*
N78-32260%
N78-27180%
R78-32260%


http:US-PATEBT-CASS-260-78.41
http:US-PATNT-CLASS-260-45.9R
http:0S-PATE1T-CISS-260-42.43
http:US-PATflNT-CASS-2-2.1A

US-PATERT-CLASS-428-331
IS—-PATENT-CLASS—428-332
US-PATENT-CLASS-428~-341
US-PATENT-CLASS-428-366
US-PATENT-CLASS-U28-406
05— PATENT-CLASS—528-411
US-PATENT~CLASS-428-412
US-PATENT-CLASS-U28-812
US—PATENT-CLASS-428-422
05— PATENT-CYLASS-428-0427
OS—-PATENT-CLASS-L23-428
US-PATENT-CLASS-028-4146

p0050
p0oBa
p0030
p0050
p00Se
pR0OS7
poOs7
p0O58
p0057
o050
p0050
p0050

US-PATERT-CLASS—428~147 ouceceneac. pO05S7
US-PATENT-CLASS—428-887 +eneawmamnns p0058
US—PATENT-CLASS~428-515 .svu.a. sasaa p0OOS?
US-PATBUT-CLASS-Y28-523 ovvvavaeeas pOOST
TS~PATENT-CLASS~528-538 -venueveuns pOOST
US—P ATENT-CLASS~428-920 auvunuev-ne p0050
US~PATENT-CLASS-428=9271 accen= eew=s pl043
U5—PATENT-4,061,561 po057
US-PATENT-4 , 088,094 p0057
US-PATENT-4 088,291 ?0060
US=PATRAT-U,088,806 -iceevwsasssanes POOHD
TS=PATENT—4,091,166 <eavescenasnsce DOO57
US—-PATENT=4, 091,068 eaeeecnsacen --- p0058
US—PATENT-0,091,0865 . ccuecnmcceaann- po0058

US—PRATENT-U,092,278F ccccauvueavsa=sa p0050
US=PATENT-4,093,771 seccaceswsasass pOOSO

US-PATENT-4,094,073 ...

vs-. DOOGD

US=PATENT-4,096,315 .ecccceaveans -+ p0058

159

REPORT/ACCESSION NUMBER INDEX

¥78-32260%
H7B-27180%
N78-32260%
F78-32189%
B78-32260%
W78-31233%
N78-31233%
K78-32850*
R78-31233*
H718-32260%
W78-32260%
N78-32260%
N78-31233%
N78-32854%
R78-31233%
H78-31233%
k78-31233%
H78-32260%
H78-27180%

R78-14104*
W78-27733%
R78=2T7425*
N78-27160%
¥78-~31233%
N78-31735*
H78-31736%
R78-31232%
N78-32260%
T78-32395%
N78-32854%




i.

Report No, 2. Government Accession No.

NASA TM-81175

. Recipient's Catalog No.

4.

Title and. Subtitle

AMES RESEARCH CENTER PUBLICATIONS:
A CONTINUING BIBLIOGRAPHY

. Report Date

. Performing Organization Code

7. Author(s) 8. “PerfaPming Organlzation Report No.
A-8079
10. Work Unit No.
9, Performing Organization Name and Address 0992-23-10-90-03
Ames Research Center, NASA 1. Contract or Grant No.
Moffett Field, Calif, 94035
13. Type of Report and Period Covered
12. Sponsoring Agency Name and Address Technical Memorandum
National Aeronautics and Space Administration 14, Sponsoring Agency Code

Washington, D.C. 20546

15,

Supplementary Notes

t6

Abstract

This bibliography lists formal NASA publications, journal articies, books, chapters of
books, patents and contractor reports issued by Ames Research Center which were indexed by
Scientific and Technical Aerospace Abstracts, Limited Scientific and Technical Aerospace
Abstracts, and International Aerospace Abstracts in 1978. Citations are arranged by direc-
torate, type of publication and NASA accession numbers. Subject, Personal Author, Corporate
Source, Contract Number, and Report/Accession Number Indexes are provided.,

i7.

Key Words (Suggested by Author(s)) 18 Distribution Statement

Bibliographies, NASA programs, Unlimited

Research projects, Aeranautics,
Astronautics, Fluid dynamics,
Human factors engineering, Life Sciences

STAR Category — 99

18

Security Classif. (of this report} 20 Secunity Classif. {of this page)

Unclassified Unclassified

21. No. of Pages 22, Price”

165 $8.00

*For ssle by the National Technica! Information Service, Springfield, Virginia 22161

PO 689~106/B893




