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FOREWORD

This seventh annual edition of Ames Research Center Publications: A Continuing Bibliography
lists Ames-sponsored literature indexed during 1979 in Scientific and Technical Aerospace Reports
(STAR), Limited Scientific and Technical Aerospace Reports (LSTAR) and International Aerospace
Abstracts (IAA).

The Bibliography is divided into two sections: Section I 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); Sections I I and I I I
are comprised 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 IAA. The NASA unlimited reports arc 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. Items identified with an X accession
number are often limited or classified and availabie 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
Sciences Library; 239-13, extension 5387.

Because this edition of Ames Research Center Publications: A Continuing B ibliography is
based upon the index.ng services of STAR, LSTAR, and IAA, 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

PRECEDING PAGE BLANK NOT FILMED
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OFFICE OF THE DIRECTOR

FORMAL REPORTS

01176-111IM'/ National Aeronautics and Space Administration.
Ames Research Center, Riciffen Field. Calif
PLA"ININO FOR AIRPOIIT ACCESS: AN ANALYSIS OF
THE SAN FRANCISCO BAY AREA
Janr S. Delano. ad (Stanford Univ. Calif). James V Jucker, eC .
anti J. Lloyd Jones (Stanford Univ) May 1978 300 p refs
Stanford- NASA- ASE E Summer Faculty Fellowship Program on
Eng System Design held at Moffett Field. Calif. 1977
(Grant 14GR-05-020-409)
INASA-CP-2034. A-73471 Avail: NTIS HC A13/MF A01 CSCL
13F

A description of the airport area. its Current transportation
capabilities. and recommendations for future access planning are
presented For individual titles. sae N79-10943 through N79-
10948

N7S-/+f11114'M National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
AMES COLLABORATIVE STUDY OF COSMIC-RAY NEU
TRONS. 2. LOW- AND MID-LATITUDE FLIGHTS
L D Stephens. J B McCashn, A R Smith, R H Thomas, J
E Hewitt. and L Hughes 1 Mar 1978 20 p refs Prepared
in cooperation w,th California Univ. the Lawrence Be r keley Lab
(Contract W-7405-eng-48)
(NASA TM 79881 LBl 6738 1 Avail NTIS HC A02/MF AD 
CSCL 038

Progress of the sivay of cosmic ray neutrons is described
Data obtained aboard fights from Hawaii at altitudes of 41.000
and 45.000 feet and in the range of geomagnetic latitude 17 N
less than or actual to lambua less than or equal to 21 N are
!eportCd Prvhmms . i cstimp,.es of iwot.on ., rctra are made

DOE

D

N7$- 10097'# Nabonsl Aeronautics and Space Administration
Ames Research Center Moffitt Field. Calif
TECHNOLOGICAL CHANGE AND PRODUCTIVITY GPt"WTH
IN THE AIR TRANSPORT INDUSTRY
Nathan Rosenberg (Stanford Unry Calif). Alexander Thompson
(Stanford Univ. Calif), and Steven E Belsley Sep 1978
101 p refs
(NASA-TM-78505: A-7514) Avail NTIS HC AOe/MF A01
CSCL 02A

The progress of the crud au transport industry in the United
States was examined in the light of Pt proposal of Enos who.
after examining the growth of the petroleum industry, drvK-1d
that phenomenon into two phases, the alpha and the beta. that
is, the invention. first development and production, - d the
improvement phase The civil air transport industry tlevw VW
along similar lines with the technological progress coming in
waves each wave encompassing several new technologic I
advances while retaining the best of the old ones At the same
time the productivity of the transport aircraft as expressed by
the product of the aircraft velocity and 'e parnertga capacity
increased sufficiently to allow the direct oy,_ °• ! cost in cents
per passenger mile to continually decrease with each successive
aircraft development	 L C

N78 . 1SM7'N National Aeronautics and Space Administration
Ames Research Center, Moffett meld. Calif
HUMAN NEUROLOGICAL DEVELOPMENT: PAST. PRE-
SENT AND FUTURE
Ralph Pelligra. ad Nov 1978 60 p refs Symp held at
Moffett Field. Calif. 18 May 1978. sponsored in part by Inst
for the Achtevemtint of Human Potential. PhiladNphu, Ps Original
contains color illustrations
INASA-CP 2063. A-76301 Avail NTIS HC A04/MF A01 CSCL
06P

Neurological development is considered as the maser human
potential Vision. vestibular function, intelligance. and nutrition
are discussed as well as the treatment of neurological disfunctions,
coma. and convulsive seizures For individual titles, ses N79-
16688 through N79-15897

N71-1MBi'# National Aeroieutics and Space Administration
Ames Research Center. Moffett Field. Calif
VISUAL SIMULATION REQUIREMENTS AND HARDWARE
John C Dusterberry In AGARO Nhted Aircraft Environ
Simulation Tech Oct 1978 7 p refs I . or primary document
see N79 . 15973 07 -09)



Avail NTIS HC A14/N I F A01 7SCL 01E
Requirements for say out•of•ttw cockpit visual simulation

system can easily lead to a set of system specifications which
are clearly beyond the visual scene that can be produced by
current technology Therefore, the requirements of any proposed
system must be assessed in light of the expected simulated
aircraft and missions. experiments on pilot response, and mailable
image generation and display hardware A review is made of
some of me recent experiments. and the results are related to
aircraft and missions with particula r emphasis on research and
development simulators Recent visual simulation hardware is
considered in light of extending the range of applications of
piloted aircraft simulators. and a method of design approach is
proposed	 G.Y.

NASA CONTRACTOR REPORTS

X79 10003'# Public Service Consultants, Seattle. Wash
RATE DESIGN FOR CENTRAL VALLEY PROJECT,
PROJECTION OF FUTURE CUSTOMER USAGE FOR THE
PER= TWELVE MONTHS ENDED JUNE 30. 1979. AND
ANALYSIS OF CUSTOMER USAGE FOR THE PERIODS OF
TWELVE MONTHS ENDED JUNE 30. 1973. 1974, 1975.
1970 AND 1977
24 Cct 1978 143 p Sponsored by NASA Prepared for DOE
(NASS-CR 1522151	 Unclassified report

NOTICE Available to U S Government Agencies and Their
Contract( rs

Three arternatrve r ate structures other than the traditional
average rate to all Central Valley Project commercial -)ower

® customers are reviewed Under the recommended rate strricture
C. customers who p urchase only project generated power would
pay the project supply charges Those customers r equiring puever
over and above the amount available to them from the projeO
would pay dual charges Tentative rates for rate structure C a,e
1 18 kW/mo dem and cha r ge and 3 60 mills kWh energy charge
for project supply For purchase supply. the demand charge is
2 40 kW/month and 13 92 energy charge 	 A R H

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A79-51027 •	 Aerospace highlights and potential medical
applications. A. Syvertson (NASA, Ames Research Center,
Moffett Feld, Calif.). In Noninvasive cardiovascuiar measurements.
(A79L510262354) Bellingham. Wash-,Society of Photo-Optical
Instrumentation Engineers, 1978, p . 1.10.

An attempt is made to provide an overview of activities going on
in NASA from aeronautics to manned space flight, to exploration of
other planets. Some of the spin-offs of NASA research related to the
medical profession are described. The discussion focuses on the
Space Shuttle, the unmanned spacecraft Seasat program, the expinra.
tron of other planets in the solar system, a water cooled helm , and
some b , eakthroughs in medical d egnostbc instrurvientation. 	 S.D.

2



ADMINISTRATION

FORMAL REPORTS

N75-15555'/ National Aeronautics and Space Administration.
Ames Research Centel, Moffett Field, Calif
TECHNOLOGY UTIUZATION	 as
Charles C Kubokawa In its Human Neurol Develop. Nov
1978 p 5-7 (For primary document see N79-15887 06 -99)
Avail NTIS HC A04/MF A01 CSCL 05A

NASA developed technN,)gies were used to tackle prob-
lems associated with safari transportation. industry. manufactur-
ing, construction and state 5nd local government.- Aerospace
programs were responsible for more innovations for the benefit
of mank.nd than those brought about by either major wan. or
peacetime programs Briefly outlined are some innovations for
manned space flight, satellite surveillance applications, and
pollution monrto,mg techniques	 G G.

N79-22111,57 a National Aeronautics and Space Admmirastron
Ames Research Center Moffett Field, Calif
AMES RESEARCH CENTER FUSUCAT'ONS. 1977
Apr 1979 123 p
(NASA TM 78514, A-7704) Avail NTIS HC A08/MF A01
CSCL 05B

This bibliography lists 786 formal NASA publications. journal
articles. Uooks, chapters of books. patents and contractor rotports
which appeared during 1977 or which were not included in
previous annual bibliographies Citations are arranged by
directorate, type of publrcanion and author Each NASA report
is identified by a technical report and accession number to facilitate,
orderinj An author index is provided	 A R H

NASA CONTRACTOR REPORTS

N79`12551 a / SRI International Corp. Menlo Park. Calif
SUGGESTED APPROACH FOR ES'TASUSHING A REHABIL-
ITATION ENGINEERING INFORMATION BSRVICE FOR TNS
STATE OF CALIFORNIA
Lai F. Christy. Gail Kehon-FoW. Ruth Lizak. and Cynthia VaMkamp
Sep 1978 250 p refs Sponsored in part by California State
Dept of Rehebrlitston
(Contract NAS2 -9846. SRI Pro( MEU-71711
(NASA-CR 152198) Avail. NTIS HC All/MF A01 CSC-.
055

An ever expanding body of rehabilitation engineering
technology is developing it this country. but n rarely reaches
the people for whom of is intended The increasing concern of
state and federal departments of rehabilitation for this technology
lag was the stimulus too a wnes of problem solving workshops
held in California during 1977 As a fault of the workshops,
the recommendation emerged that the California Department of
Rehebrlestion take the lead in the development of a coordinated
delrvery system that w ,)uld eventually serve lho entire state and
be a model for similar systems across the nation	 G Y

X79-10151'0 SRI International Corp. Menloerk, Calif
AERODYNAMIC DRAG REDUCTION DEVICES IN THE
TRUCKING INDUSTRY: A MARKET SURVEY Final
Reprt
Gail Kelton Frogg Fab 1979 145 p refs
(Contract NAS2 -9846. SRI Prol 7171)
(NASA-CR-15230U)	 Unciessrfied report

NOTICE Available to US Govcrnment Agencies and Their
Contractors

A market survey is presented which describes the types of
aerodynamic drs6 reducing devices currently available and the
markets they serve Also the future of truck aerodynamics as it
wilt affect that market is discussed	 R E.S.

3
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AERONAUTICS AND FLIGIRIT SYSTEMS

F

FORMAL REPORTS

0 71-10045'/ National Aeronautics and Spac. Administration
Ames Research Center. Moffett Field. Calif
FLIGHT RESEAI1f4H CAPABILITIES OF THE NASA/ARMY
ROTOR SYSTEMS RESEARCH AIRCRAFT
Samuel White. Jr and Gregory W. Condor Sep 1978 30 p
refs
(NASA-TM 78522, A-76021 Avail NTIS HC A03/MF A01
CSCL 01C

A descnption is given of the capabilities and limitations of
the Rotor Systems Research Aircraft (HERA) that was demon-
strated during the develonment contract. and assesses thu
expected research capabilities of the RSRA on delivery to the
government	 L.S.

N79 . 10064'0 National Aeronautics and Space Adminstration
Ames Research Center. Moffett Field. Calif
FLIGHT EXPERIENCE WITH ADVANCED CONTROLS AND
DISPLAYS DURING PILOTED CURVED DECELERATING
APPROACHES IN A POWENED-LIFT STOL AIRCRAFT
W S Hindson (Nail Aeron. Estab.. Ottawa) and G. H Hardy
Sep 1979 14 p refs
(NASA-TM-78527. A-76251 Avail NTIS HC A02/MF A01
CSCL 01D

The control. display and procedural features are described
for a flight experiment conducted to assess the feasibility of
piloted STOL approaches along predefined steep curved and
decelerating approach profiles It was found to be particularly
important to assist the pilot through use of the fight director
computing capabilit y with the lower frequency control-related
tasks. such as those associated with monitoring and adjusting
configuration trim as influenced by atmospheric effects. and
preventing ih-i system from exceeding powerplant and SAS
authority limitations Many of the technical and pilot related
issues identified in the course of this flight investigation are
representative of similarly demanding operational tasks that are
thought to be possible only through the use of sophisticated
control and display systems 	 A R H.

N79 11034'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
AN OVERVIEW OF THE QUIET SHORT HAUL RESEARCH
AIRCRAFT PROGRAM
Michael 0 Shovlin and John A Cochrane Nov 1978 41 p

refs
INASA TM 78545, A 76721 Avail NTIS HC A03/MF A01
CSCL O1C

An overview of the Ouret Short Haul Research Aircraft IQSRAI
Program is presented with special emphasis on its propulsion
and acoustic aspects A descnp;ion of the NASA technical
participation in the program including wind tunnel testing angina
ground rests and advanced aircraft simulation is given The aircraft
and its systems are described and measured performance
where available is compared to program goals Preliminary data
Indicate that additional research and devel, cement a y e needed in
come areas of which acoustics is an example Some of these
additional research areas and potential experiments using the
QSRA to develop the technology are discussed The concept of
the OSHA as a nat-onal flight research facility is explained B B

N7$-12013'/ National Aeronautics and Space Administration
Ancs Research Center. Moffett Field, Calif
APPLICATION OF SHOCK TUBE$ TO TRANSONIC AIRFOIL
TESTINGAT HIGH REYNOLDS NUMBENS
William J Cook (Iowa State Univ ). Michael J Chaney (Iowa
State Unrv.). Leroy L. Presley. and Gary T Chapman Nov 1978
69 p refs
INASA-TP 1268, A-6855) Avol NTIS HC A04/MF A01 CSCL
CIA

Performance arilysis of a pas-driven shock tube shows that
transonic airfoil flows with chord Reynolds numbers of the order
of 100 million can be produced. with limitations being imposed
by the structur(1 integrity of the facility or the modal A study
of flow development over a simple circular arc airfoil at zero
angle of attack was carried out in a shock tube at low and
intermediate Reynolds numbers to assess the testing technique
Results obtained from schleeren photography and airfoil pressure
measurements show that steady transonic flows similar to those
produced for the same airfoil in a wind tunnel can be generated
within the availabl y tes::ng time in a shock tube with property
contoured test section walls	 G.G.

N7$-1201r# N+:Tonal Aeronautics and Space Administration
Ames Research Center, Moffitt Fold. Calif
EXPENIM$NTAL INVESTIGATION OF WING FIN CONFIG-
URATIONS FOR ALLEVIATION Of VORTEX Ill OF
AIRCRAFT
Vemon J, Roaaow, Nov 1978 33 p raft
INASA-TM-75520. A -75931 Avail NTIS HC A03/MF A01
CSCL 01A

A variety of fin configurations were tested on a model of
the Boiiinp 8747 in 40 by 80 foot wind tunnels The test results
confirmed that a reduction in wake rolling mr.inent was brought
about by the vortex shed by the fins so that a wide range of
designs can be used t0 achieve wake alleviation It was also
found that the reduction in wake-induced rolling moments was
especially senartive to the location of the smaller fins on the
wing and that the penalties in Irh and dreg can probably be
made negligible by proper fin design	 J A M

N7S-1201r/ National Aeronautics snd Space Administration
Ames Research Center. Moffett Field. Calif
COMPNEHENSIVE HELICOPTER ANALYSIS: A STATE OF
THE ART REVIEW
Wayne Johnson 11 1978 18 p refs Prepared in cooperation
wdh Army Aviation Research and Development Com.nand. Moffett
Field, Cold
(NASA-TM-78539. AVRADCOM 78-564AM). A -78811 Avail.
NTIS HC A02/MF Al CSCL 01A

An aaaeaament of the status of helicopter theory and analysis
is presented The technology level ambedied in available design
tools (computer programs) is examined, considering the problem
amas of performance. loads and viGstion. handing qualities and
simulation and seroNaatic stability The of ivainess of the
present analyses to discussed The characprntics of the technology,
in the analyses are reviewed. including the serodynamice
technology. induced velocity and wake geometry, dynamics
technology, and machine limdetiona	 Author

4



N79-12091 •/ Now" Aeronautics and Space Administration.
Ames Rs allrch Conn. Mofbtt Field, Calif
CAMMND-9ODY-TAIL MIBMII TENT AT ANGLES OF
ATTACK TO M DEG IN TM AMES 11-FOOT TRANSONIC
WIND TUNNEL
Clyde O. Allan. Richard G Schwind (Nielsen Erg and Res..
Inc.. Mountain Yew. Calif), and Gerald N Malcolm Sep. 1976
1217 p refs
INASA-TM-76441) Avail NTIS HC A99/MF A01 CSCL 01A

Blunted o0ve Minder moeds models with a length-to-
diameter ratio of 10.4 were tested at transonic speed and large
angles of attack in an 11 foot transonic wind tunnel The
configurations are bialy. body with tail panels. body with
canards, and body with canards am coda Forces and moments
from the entire model and each of the eight fins were mean:red
over the pitch range of 20 dog to 50 deg, and roll angles of
0 des to 45 deg and canard d~on angles between 0 cog
and 16 dog. The Reynolds number ranged from 3 9 x 10 to the
8th power ;er meter Large side forces and yawing moments
were observed for some of the test cases involving a symmetric
geometry	 Be.

N79-12642'/ National Aeronautics and Space Administration
Ames Research Center Moffitt Fold, Calif
NONLINEAR DYNAMIC RESPONSE OF MIINO TURBINE
ROTORS fA.D. Thisels - MIT
Inderpt Chopra Feb 1977 233 p refs
(Grant NSF AER-75-00828)
(NASA-TM-783241 Avail NTIS HC A' 1/MF A01 CSCL IDA

The nonlinear equations of motion for a rigid rotor restrained
by three flexible springs representing the flapping. lagging and
feathering motions are derived using Lagrarge 's equations for
arbitrary angular rotations These are reduced to a consistent
set of nonlinear equations using nonlinear terms up to third
order	 Author

N79-126Ms # National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
AIR POfLUTION FROM AIRCRAFT OPERATIONS AT BAN
JOBS MUNICIPAL AIRPORT. CAUFORNiA
Edward T Scheirer Nov 1978 23 p refs
(NASA-TM-78606. A-7523) Avail NTIS HC A03/MF A01
CSCL 138

The amount of air pollution discharged by arriving and
departing aircraft at the San Jose Municipal Airport was estimated.
These estimates were media for each one hour interval of a
summer weekday in 1977 The contributions of both general
eviafial (personal and business sercrahl end certified air carriers
(scheduled aidiers) were consideree The locations at which
the pollutants were discharged were estimated by approximating
the (light paths of arming and departing aircrt h Three types of
pollutants were considered carton monozrw. hydrocarbons and
oxides of nitrogen	 SOS

OWINGS# J National Aeronautics and Specs, Adimli istrabon.
Ames Resasnoh Carter, Moffatt Field. Calif
A NONLMB" TU MECTORT COMMAND GENERATOR
FOB A DOWAL FUGMT-CONTWX GVBTEM
Lu* S. Cl otanv and Stein Weisew+Dergsr Nov. 1975 114 p
tole

(NASA-TP-1221; A-7074) Avail NTIS NC AO6/MF A01 CSCL
O1C

Operational application of the command gsnerirta (CG) was
examined in dated in a wrwdation of a I1Vht control "am
with the st V w too wiry M STOL research aircreht The basic
repertoire of single sib maneuvers and opaalltxt . oorimtrwms
are discussed. and the "am behavior w seamed on a rigorous
STOL .ppno. I posh and as .R cored by various aIII , m«ions
in the CG ayttlheeia std typsa of distureiatoaa likond in the
opal tiorol envMcir i met The simulation resufte irrdlcate that a
wdmbetony nonlinear system with general moneuening ca0ebli-

tip Mrroughout the AVM wwt w pa was developed whildi eadWas
the begin: design	 while manmairtUg a pnctkalM filagree
of simpocky.	 Author

N7M14011 e # National Aerona-aics and Specs Administration.
Ames Research Co mer. Moffen Field. Calif
AIRFOIL DESIGN BY NUMERICAL OPTIMIZATION USING
A MIMICOMFUTER
Raymond M Hicks and C. A Szelorek (Computer Information
Systems. Cupertino, Calif) Dec 1979 26 p refs
(NASA - TM - 78602. A-7505) Avail NTIS HC A03/MF A01
CSCL 01A

A cnmputer program developed for the automated design
of low speed airfoils utdues a generalized Joukowskr method
for aerodynamic analysis coupled with a conjugate gradient.
penalty function. numerical optimization algorithm to 9" an
of k:iw calculation tsrchnpue for use with minicomputers The
program dew" airfoils with a prescribed xepure distribution
a 

well all those which minimize or maximal some aerodynamic
fora cwAicieni At present the method is restricted to invocid,
incontpmmNo flow A typical design problem will execute in
4 5 hr on an HP 9830 minicomputer	 A R H.

K79-11022'# National Aeronautics and Space AdmwiioRretlon.
Armes Research liner. Moffett Field. Calif
VOATU EFFECTS FOR CANARD-WING CONFIGURATIONS
AT HIOM ANGLES OF ATTACK IN SUBSONIC FLOW
B M E deSilve and R T Medan Dec 1978 32 p rails
(NASA-TM-78543. A-7877) Avail NTIS HC A03/MF A01
CSCL 01A

A fully three-dimensional subsonic panel method that can
handle arbitrary shed vortex wakes is used to compute the
nonlinear forces and moments on simple canard-wing configura-
tion The lifting surfaces and wakes are represented by doublet
panels The Mangler-Smith theory is used to prov+de an initial
estimate for the vortex sheet shed from the leading edge. The
trailing-edge wake and the leading-edge wake downstream of
the trailing ridge are assumed to be straight and leew the trailing
edge at an angie of alpha/2 Results indicate gord agreement
with expenmental data up to 40 L*gs angle of attack- Author

0179-14024'# National Aeronautics and Space Administration.
Ames Research Center. Moffett Field. Calif
EFFECTS OF UPPER SURFACE MODIFICATION OM THE
AERODYNAMIC CHARACTERISTIC% OF THE NACA N
SUB 2 . 215 AIRFOIL SECTION
Rayr and M Hicks and Edward T Scheirer Jan. 1979 27 p
refs
(NASA TM 78503, A-7507) Avail NTIS HC A03/MF A01
CSCL 01A

An upper surface modification dwgred to increase the
maximum lift coefficient of a 63 sub 2 - 216 airfoil section
was tested at Mach numbers of 02. 03 and 04 Reynolds
numbers of 1 3 x 1 million. 2 it 10 sub 6 and 2 5 x 1 million.
Comparisons of the aerodynamic coefficients before and after
the modification were made The upper surface modification
increased the maximum lift coefficient of the atAal significantly
at all conditions	 G G.

N79. 140B2 0 # National Aeronautics and Specs Administration.
Ames Research Center. Moffer. Field. Calif
EFFECTS OF VISUAL AND MOTION "ULATMN CUEING
SYMMS ON PILOT PERFORMANCE DURING TAKEOFFS
WITH ENGINE FAILURES
Bemon L Parrs and Anthony M Cook Dec 1978 E6 p
;NASA-TP-1166. A-7352) Avail NTIS HC A05/MF A01 CSCL
O5H
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Data are presented that show the ~a w visual and
motion during cueing on pilot performance during tal sof s with
engine failures Four groups of USAF plot* Mw a simulated
KC 135 using four different cueiry systems The moat bears of
these systems was of the . nstrument -only type Visual scene
simulation and/or motion simulation was added to produce the
other systems Learning curves. mean performance, and subferaive
data are examined The results show that the addition of visual
cueing results in significant improvement in p:ot performance,
but the combined use of visual and motion owing results in for
better performance.	 Author

NW143308 / National Aeronautics and Space Administration
Amax Research Canter. Moffitt Field. Calif
1111-DIRECTIONAL SURIFO-WIRE SKIM-PRICTYON GAGE
Hiroahi Higucht (Dyn. Technol , Inc) and David J Peak@ Nov
1978 27 p refs
(NASA-TM-78531: A-7637) Avail NTIS HC A03 /MF A01
CSCL 20D

A compact, nonobtrusrve. b-directional. skin-friction gage
was develriped to measure the mean shear stress Leneott: a
three-dimensional boundary layer. The gaga works by measuring
.he heat flux from two orthogonal wires embedded in the surface
Such a gage was constructed and its characteristics were
determined for different angles of yaw in a calibration experiment
in subsonic flow with a Preston tube used as a standard.
Sample gages were then used in a fully th,aa-dimensional turbulent
boundary layer on n circular cone at high relative incidence,
where there we regimes of fairt robla and adverse pressure
gradients and three-dimensional separation Both the direction
and magnitude of skin friction were then obtained on the cone
surface	 Author

N7S 19094'/ National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
NEW NASA-AMES WIND-TUNNEL TECHNIQUES FOR
STUDYING AIRPLANE SPIN AND TWO-DIMENSIONAL
UNSTEADY AERODYNAMICS
Gerald N Malcolm and Sanford S Davis In AGARD Dyn
Stability Parameters Nov 1978 12 p refs (For primary document
see N79-15061 08-08)
Avail NTIS HC A99/MF A01 CSCL 01C

Two new wind tunnel test aW. aratuses were developed at
NASA-Ames Nesearch Center The first is a rotary balance
apparatus to be used in the Ames 12-Foot Pressure Tunnel for
investigating tot effects of Reynolds number spin rate, and angle
of attack on the aerodynamics of fighter and general aviation
aircraft in a steady spin motion The second apparatus provides
capability for oscillating a large two dimensional wing (05 m
chord. 135 m span) instrumented with steady and unsteady
pressure transducers in the Ames 11 x 11 it Transonic Wind
Tunnel A complete descriptior, of both apparatuses. their
capabilities and some typical wind tunnel results are presented

G 

N7S-19914'0 National Aeronautics and Space Administration
Ames Research Canter Moffett Field, Calif
A SAFETY MARGIN AND FLIGHT REFERENCE SY6TEM
AND DISPLAY FOR POWEwED-LIFT LIRCRAFT
Robert K Heffley end Gordon H nerdy In its The 14th Ann
Conf on Manual Control Nov 1978 p 371-379 refs Prepared
in cooperation with Systems Technol Inc. Hawthorne. Calif
(For primary document see v79 15589 06-54)
(Contract NAS2.9418)
Avail NTIS HC A99/MF A01 CSCL 05H

A study was conducted to explore the feaaibdity of a safety
margin and flight reference system for those powered-lih aircraft
which require a backside piloting technique The main objective
was to display multiple safety margin criteria as a single variable
which could be tracked both manually and automatically and
which could be monitored in order to derive safety margin status

The study im,ohmd a pilot-in-the loop onaNsis of several system
concepts and a simulator experiment to evoluste those concepts
showing promise A system was ultimately configured which
yielded reasonable compromises in cont roliabdtry. etatua informa-
tion content. and the ability to regulate safety margins at some
expunge of the allowable low speed flight path envelope 	 G Y.

K7S-19796'N National Aeronautics and Space Administration
Ames Research Center, Moffer, Field. Calif
COSf AND SCHEDULE MANAGEMENT ON THE QUIET
SHORT-HAUL RESEARCH AIRCRAFT PROJECT
Darrell E. Wilcox and Peter Patterskis Jws 1979 20 p refs
(NASA-TM-78547: A-7884) Avail NTIS HC A02/MF A01
CSCL 02A

The Ouiet Short-Haul Research Aircraft (OSRAI P ,) jest one
of the largest aeronautical programs undertaken by NASA to
date, achieved a srjnihcent cost underrun This is attributed to
numerous factors. not the least of which were the contractual
arrangement and the system of cost and schedule management
employed by the contractor This paper summarizes that system
and the methods used for cost/ performance measurement by
the contractor and by the NASA project management Recom-
mendations are made for the use of some of these conceits in
particular for future programs of a similar nature	 Author

N79-17796'0 National Aeronautics and Space Administration
Ames Research Canter Moffett Feld. Calif
AERODYNAMIC PROPkRT1ES OF A FLAT PLATE WITH
CAVITY FOR OPTICAL-PROPAGATION STUDIES
Donald A Buell Jan 1979 100 p refs
(NASA-TM 78487. A-7451)) Avail NTIS HC A05/MF A01
CSCL 01A

Transonic wind-tunnel tests were performed on a fill, plate
with and without *cubs -shaped cavity and anuresonance devices
Measurements were made of the optical propagation and
aerodynamic properties of the boundary and sheer layers The
model and its velocity profiles and press Tres arr described

S E S

N79 17804'0 National Aeronautics and Space Administration
Ames Research Center Mo9ett Field Calif
WIND TUNNEL INVESTIGATION OF THE THRUST AUG-
IM.nTOR PERFORMANCE OF A LARGE-SCALE SWEPT
WINO MODEL
David G Koenig and Michael D Falarski (Army Aviation Res
and Develop Command St Louis Mo) Feb 1979 58 p
refs
I NASA -TM-X-73239. AVRADCOM TR-78 . 551AM11 Avail NTIS
HC A04/MF A01 CSCL OIA

Tests were made in the Ames 40 by 80 foot wind tunnel
to determine the forward speed effects on wing mounted thrust
augmentors The large scale model was powered by the
compressor output of J 85 driven viper compressors The flap
settings used were 15 deg and 30 deg with 0 deg 15 deg
and 30 deg aileron settings The maximum duct pressure. and
wind tunnel dynamic pressure were 66 cmHg (26 in Hgl and
1190 N/sq m (25 Ib/sq ft). respectively All tests were made
at zero sideslip Test results are presented without analysis

J M S

N'A-17642'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
A STUDY OF REDUNDANCY MANAGEMENT STRATEGY
FOR TETRAD STRAP DOWNINERTIAL SYSTEMS
Ronslo J Hruby William E Blomman (Anslyti^al Mechanics
Associates). Stanley F Schmidt (Analytical Mechanics Associate*).
g nu Ralph A Garestia fSouihern Colorado Univ 1 Feb 1979
51 p refs
INASA TM 78576 A 6725) Avail N'IS HC A04 / MF A01
CSCL 17G
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Algorithms were developed that attempt to identify which
sensor in a tetrad configuration has experienced a step failure
An algorithm is also described that provides a measure of the
confidence with which the correct identification was made
Experimental results are presented from red-time tests condirct
on a three axis motion face , 0 utilizing an crth o-skew tetrad
strapdown inertial sensor package The effects of lroclKloon error
and of quantization on correct failure identification ere discuz-9d
as well as an algorithm tot detecting second failures through
prediction	 A.R.N.

N70-17872'/ National Aeronautws and Space Administration
Ames Research Center. Moffett Feld. Calif
CONFIGURATION RIANAGEMENT AND AUTOMATIC
CONTROL Of AN AUOMENTOR WING AIRCRAFT WITH
VECTORED THRUST
Luigi S Cicolani. 0 Srndhar. and George Meyer Mar 1979
130 p refs
(NASA TP-1222. A-70991 Av.:ii NTIS HC A07/MF A01 CSCL
O1C

An advanced structure for automatic Right control logic for
powered lift aircraft operating in terminal areas is under
investigation at Ames Research Center This structure is based
on acceleration control. acceleration commands are constructed
as the sum of acceleratinn on the reference trajectory, and a
corrective feadback acceleration to regulate path tracking errors.
The cuntral element of the structure. termed a Tnmmap. uses a
model of the aircraft aerodynamic and engine forces to calculate
the control settings required to generate the acceleration
commands This report describes the design criteria for the
Tnmmap and derives a Trimmap tux Ames experimental ougmentor
wing jot STOL research aircraft.	 Author

N7s-IM1B'/ Notional Aeronautics and Space Administration.
Ames Research Canter, Moffett Field, Calif
APPROXIMATION CONCEPT$ FOR NUMERICAL AIRFOIL
O/TIMIZATIP )
Garter N Vandsrplosas Mar 1979 38 p reh
(NASD.-TP-1370. A-7682) Avail NTIS HC A03/MF A01 CSCL
01A

An efficient algornhm for airfoil optimization is presented.
The algorithm utilizes approximation c •incepts to reduce the
number of aerodynamic analyses required to reach the optimum
design Examples are presented and compared with previous
results Optimization efficiency improvements of more than n
factor of 2 are demonstrated Improvements in efficiency are
demonstrated when analysis data obtained in previous designs
are utilized The method is a general optimization procedure
and is riot limned to this application The method to intended
for application to a wide range of engineering design problems.

SE S.

011179- 1N/Ee/ National Aeronautics and Space Administration
Ames Research renter. Moffen Field Calif
INERTIAL DYNAMICS OF A GENERAL ►UN►OBE ROTOR
Ronald W Du Val Mar 1979 34 p rich
(NASA TM-78557. A-7731) Avail NTIS HC A03/MF A01
CSCL 01A

The inertial dynamics of a fully articulated stiff rotor blede
are dented with emphess on equations that facilitate an organized
progron..nin2 approach for simulation applications The model
for 1the derivation includes hinge offset and six degrees of freedom
for the rotor shah Results a:e compared with the flopping and
lead-lag equations currently used in the Rotor Systems Re-
search Aircraft simulation model and differences are snaryzed

Author

N79-tE>/	 l National Aeronautics and Space Admrrrstretan
Ames Roeoarch Center 	 Field. CW
EVALUATION Of A WARE VORTEX UMT MODEL SAND

00 SIMULTANEOUS MEAWREMEMTN O F WAITS VELOCI-
TWO AND PROM-AIRCMIFT ACCOLED'zTIOMN
Barbers J Soon and Hobart A. Jacobsen Min 1979 42 p
nsk
(NASA-TM-78561; A-77351 Avsd: NTIS HC AO3/MF AOl
CSCL 01C

Simultaneous measurements were road@ of the upset
rasporises experienced and the wake vdocitN; encountered by
on instrumented LaarW probe aircraft belm a Boeing 747
vertex-jenersting aircraft TM vortex-induced angular aocalare-
tions experienced could be predicted within 30% by a mathematical
upset response model when tfe tdwrecteratics of the wake were
wolf represented by the vox es model The vortex modal used in
the present study adequately represented the wake flow held
when this vortif:ea dnserpated symmetrically and only one vortex
pair existed in the wake	 LS

N7f-4f	 -# Nrional Aercneutrq and Specs Administration.
Ames Reessich !wrrNr. Moffett Field. CrsM.
HOLOSRAI► iT AND LDV TECHNIQUES. THEIR STATUS
AND UN iN AIRFOIL RESEARCHI	 an
D. A. JoNww and W D Bechab (Spoctron Devolopmem -Abs.
Inc) In NASA LJngky Ras Center Advanced Tochnol Airlod
lbs.. Vol 1. R 2 1978 p 509-599 refs (For primary document
sea N79-19989 11.01)
Avail' NTIS HC A14/MF A01 CSCL 14E

The measurement capabPrties of laser vNooimetry and
holographic interferometry in transonic airfoil testing were
demonstrated Presented are representative results obtained with
these two nonintrusrvs tech nquss on a 15.24 cm chard sirlod
section. Theme results include the. donmity, Told about the aMod.
flow angles in the inviscid flow and inscous flow properties
including the turbulent Reynolds at-*"" The accuracies of the
density folds obtained by interforomatry were verified from
comparisons with surface oressurs and laser volocimeter
measurements.	 L S.

471}20004'/ National Aeronautics and Space Administration
Ames Research Conte, Monett Field. Calif
A NEW TWO-DIMENMONAL ONCILLATINO WINS AF-
PARATUSFOR UNSTEADY AERODrMAMICa RESEARCH

ail
Sonfofd S Dwis and Gerald N. Malcolm In NASA Langley
Res. Center Advanced Tochnol Airfoil Flee,  Vol 1. Pl. 2 1979

oi pp 67 1 -688 -eh IFrimary docm seuont e N79 -19909 11.01)
Avail NTIS HC A14/MF A01 CSCL 149

An apparatus for experimental research into unsteady
transonic Rows is described The apparatus. as installed in the
NASA-Amos 11 by 11 Foot Transonic Wind Tunnel, can impart
full two-degres-of-freedom motions at reduced frequencies to
03. oscillatory amplitudes to to-2 dogs. mean ar4" to 12
dogs. Mach numbers to 1 4 and Reynolds number oo 12x10
The Coat wing is fully instrumented fcr dynamic waveform
meosurements and the date can be acquired processed, and
displayed in real-tine with a row computational data acquisi-
tion system Following a description of the apparatus. sample
data from a recently completed teat program is presented L S

N7F20M*f National Aeronautics end Space Administration
Ames Research Center Moffett Filed. Calif

OVERVIEW Of TWO-DIMENSIONAL AIRFOIL RESEARCH
AT AMES RESEARCH CENTER
Gary T Chapman In NASA Langley Res L Advanced
Tochnol Airfoil Res Vol 1. Pt 1 1979 p 3r 44 ref IFov
primary document see N79-20030 11-021
Avail NTIS HC A20/MF A01 CSCL 01A

The five basic elements of the two dimensional airfoil research
program at Ames Research venter ore illustrated These elements
are oxpenmair", theoretic ; (including vompinationall. vakdetion.
design optimization and rr tuatry interaction Each area N bneAy
discussed-	 J M.S
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N79-20014'/ National Aeronautics and Space Administration
Ames Research Center, Moffitt Field. Calif
0"MIZATION OF MULTI-ELEMENT AIRFOILS FOR
MAXIMUM LIFT
Lawrence E Olsen M NASA Langley Res Center Advanced
Teehnol. Airfoil Rae.. Vol. 1, Pt 1 1979 p 237-263 refs (For
primary document me N79-20030 11-02)
Avail NTIS HC A20/MF X01 CSCL OIA

Two theoretical methods are presented for optimizing
multi element avfoilt to --btsm maximum lift The anslyses assume
that the shapes of the various high lift elements are fixed The
objective of the design procedures is than to determine the
optimum location and/or deflection of the leading ano tra'hng
edge devices. The first analysis determine$ ttie optimum horizontal
and vertical location and the deflection of a leading edge slat
The structure of the flow field is caici •lated by iteratively coupling
potential Row and boundary layer analysis Trirs design procedure
does not require that flow separation effects be modeled The
second analysis determines the alai and flap deflection required
to maximize the lift of a three element airfoil This approach
requires that the effects of flow separation from one or more o'
the airfoil elements be taken :o account The theoretical results
are in good agreement with ,sulb of 3 wind tunnel test used
to corroborate the predicted . +imum slat )nd flap positions.

J.M.S.

N79-20049 0 # National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
APPLICATION OF NUMERICAL OPTIMIZATION TO THE
DESIGN OF ADVANCED SUPERCRITICAL AIRFOILS
Raymond R Johnson (Nought Corp ) and Raymond M Hi&s
In NASA Langley Res Center Advanced Technol Airfoil Iles,
Vol 1. Pt 1 1979 p 315-325 refs (For primary document
see N79 -20030 11 02)
.Avail NTIS HC A20/MF A01 CSCL 01A

An application of numerical optimization to the design of
advanced airfoils for transonic aircraft showed that low-drag
sections cp s be developed for a given design Mach number
without rn accompanying drag increase at lower Mach numbers
This is achieved by imposing a constraint on the drag coefficient
at an off design Mach number while minimizing the drag
coefficient at the des: i7n Mach number This multiple design-point
numerical optimization has been implemented with the use of
airfoil shape functions which permit a wide range of attainable
profiles during the optimization process Analytical dsta for the
starting airfoil shape. s single design point optimized shape. and
a double design-point optimized shape are presented Experimental
data obtained in the NASA Ames two by two foot wind tunnel
are also presented and discussed. 	 L.S.

N79-20111 1 # National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
SUWWY OF HEUCOPTER CONTROL/DISPLAY INVESTIGA
TONS FOR INSTRUMENT DECOLERATING APPROACF:
J Victor Lebacgz Mar 1979 133 p refs
(NASA TM-78565. A-7751) Avail NTIS HC A07/MF A01
CSCL 01D

Control-display requirements for helicopters conducting
decelerating approaches in the terminal area under instrument
meteorological conditions wore surveyed The programs are
organized on the basis of the control augmentation concepts
that were considered. and the results are summarized and
compared Nine control display combinations are hypothesized
as possible candidates for future ground and in flight investiga
lion Specif c guide'ine+ for the guidance re'@tionship. control
characteristics and display p,esentauon concepts are given

CFi

N79-2201 1 0 # National Aeronautics and Space Administration
Ames Research Center Moffett held Calif
SYMMETRICAL AND ASYMMETRICAL SEFARATIONO
ABOUT A YAWED CONE cG7
David J Peak@ F Kevin Owen (Owen Inter.i . Inc Palo Alto

Calif ), and Hiroshi Higuchi (Dyn. Tochnol_ Inc„ Tor. once. Calif )
In AGARD Hign Angle of Attack Aerodyn Jan 1979 27 p
refs (For primary document tee N79-21998 13-01)
(Contract NAS2 9663)
Avail NTIS HC A23/M F A01 CSCL 01A

Three-dimensional flow separations about a 5 degree
(wmispox angle. theta sub CI 1 4 m long. circular cons up to
moderately high relative incidence, alpha/theta sub C ap-
proximately 5. were studied in the Mach number • ange 0 3 <
M sub infinity	 1 B. The cons was tested in the Ames 1 8 by
1 8 m wind tunnel at Reynolds numbers. R sub L infinity, based
on the cone length. L, from 4 5 times 10 W the 8th power to
13 5 times 10 !o the 81h power. under nominally zero heat
transfer conditions Overall forces and mean surface pressures
were compared with earlier measurements Supportive three-
dimensic^+l laser volocimeter measurements of mean and
fluctuating velocity in a slightly asymmetric vortex wake about
a slender tangent ogivs cylinder at incidence having respective
nose and overall body finrness ratios of 3 5 and 12, are
included	 G.Y.

N79 22023 0 # National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
PREDICTION OF AERODYNAMIC CHARACTERISTICS FOR
SLENDER BODIESALONE AND WITIl LIFTING SURFACES
TO HIGH ANGLES OF ATTACK cO2
Leland H Jorgensen In AGARD High Angle of Attack Aerodyn
Jan 1979 40 p refs (For priml ry document see N79-21996
13011
Avail NTIS HC A23/MF A01 CSCL O1A

A method is presented for computing norrnal force and
pitching moment coeff r cents for slender bodies of circular and
noncircular cross section alone and with lifting surfaces A
semiempincal term r epresenting viscous separation crossflow is
adde-t to a term reoresentmg potential theory crossflow For bodies
of revolution, computed aerodynamic characteristics agree with
measured results for investigated free stream Mach numbers from
0 6 to 2 9 and for angles of attack from 0 deg to 180 deg For
bodies o f elliptic cross section measu red results are predicted
well over the investigated Mach number range from 0 6 to 2 0
and the angle rang* from 0 deg to 60 deg For all bodies the
predictions are best at supersonic Mach numbers For body-wing
and body-wing tad configurations. measured normal force
coeffrcienu, and centers are predicted at the upper test Mach
number of 2 0 As the Mach number is dec reased to 0 6, the
agreement :ar the normal arse coefficients rapidly deteriorates
When model flow separation and vortex patterns are 4symmetric,
undesirable side forces are usually measured on the models at
subsonic Mich numbers and zero sideslip angle Ger,erally. the
side forcecoefficients oscresse or vanish with Increase in Mach
number. decrease In nose fineness +atio nose blunting and
flattening of body cross section 	 M Fill M

N79-22026 6 # National Aeronautics and Space Administration
Ames Research tenter. Moffett Field Calif
HIGH ANGLE OF INCIDENCE IMPLICATIONS UPON AIR
!NTAKE DESIGN AND LOCATION FOR SUPERSONIC
CRUISE AIRCRAFT AND HIGHLY MANEUVERABLE
TRANSONIC AIRCRAFT CO5
Leroy L Presley In AGARD High Angle of Attack Aerodyn
Jon 1979 10 p refs (For primary document see N79 21995
13-01)
Avail NTIS HC A23/MF A01 CSCL 01C

The effects of angle of attack on supersonic mixed complies
stun inlet performance at four different location; about a
hypothetical forebody are given A computational method to
predirt optimum inlet location onr • nahon and renlarhndv contrul
W illuua: - desgn and off awry.. prrfoir r ance , d,-scribod
The effects of inlet location and a forward canard on the
angle-of-attack perfo rmance of a normal shock inlet at transonic
speeds were studied Proper integration of inlet loca t ion and a
forward canard can enhance the angle-of-attack performance of
a normal shock inlet Two lower lip treatments for improving
the angle-of-attack performance of rectangular inlets at transonic
s •zaeds are discussed	 MMM

8



N79-22036'/ National Aeron-jutics and Space Administration
Ames Research Center Moffett Field Calif
LOW-BPEED WIND-TUNNEL INVESTIGATION OF A
LARGE-SCALE VTOL LIFT-FAN TRANSPORT MODEL
Kiyoshi Aoyagi Apr 1979 72 p r ifs
(NASA TM 78580A 7734) Avae NTIS HC A04/MF A01
CSCL 01A

An investigation was conducted in the NASA-Ames 40 by
80 Foot Wind Tunnel to determine the aerodynamic charectonatics
of a large scale. VTOL lift fan jet transport model The model
had r-wo lift fans at the forward portion of the fuselage. a lift
Nan at each wing tip, and two lift/cruise fens at the aft portion
of the fuselage All fans were driven by tip turbines using T-58
gas generators Results were obtained for several lift fan. exit
vane deflections and lift/cruise fan thrust deflectiors are zero
sideslip Three cr nponent longitudinal data are presented at
severs- fan tip sp • A ratios A limited amount of six component
data were obtained with as fmmetnc vans settings All of the
data were obt ained without a ho•tzontal tad Downwash angles
at a typical tail location are also presented. 	 Author

N79-23005 4 / National Aeronautics and Space Adminrs.retion
Ames Research Center Moffett Field Calif
COMPUTER FORMULATIONS OF AIRCRAF T MODELS FOR
SIMULATION STUDIES
James C Howard May 1979 73 p refs
(NASA TP-1470 A-7477) Avail NTIS HC A04/?AF A01 CSCL
02A

Recent developments :n formula manipulation compilers
zri d tie design of several symbol manipulation languages.
enable computers to be used for symbolic mathematical
computation A computer s-stem and language -hot can be used
to perform symbolic r ynrpulat-ons in an interactive mode are
users to formulate a mathematic d mode' of an aeronautical
system The example demonstrates that once the procedure is
astabinhed. the formulation and modification of models for
sar ,lotion studies can be reduced to a series of routine computer
operstiens	 JMS

N79-2>^►'# National Aeronautics and Spece Administration
AmesReeser h Center. Moffett Field Calif
A PIL012D SIMULATOR STUDY ON AUOMZwrATION
SYSTEMS TO IMPROVE HELICOPTER FLYING QUALITIES
IN TERRAIN FLIGHT
Robert T N Chen. i eter D Talbot, Ronald M Gerdes. and
Daniel C. Dugan Mar 1979 57 p
INASrs-TU-78571. A-77891 Avail NTIS HC A04/MF A01
CSCL O1C

Four basic single-rotor helicopters. one teetering. on articu-
lated and two hingeless which were found to have a vanery of
mapr deficiencies in a previous hxeu-based simulator s tudy. were
selectad as be"Lne configurations The stability and contro!
augmentation systems ISCASI include simple control augmenta-
tar, systems to decou.-le pitch and yaw responses due to collective
input and to quicken the -itch and roil control responses, SCAS
of rata-command type designed to optimize the sensitivity and
damping and to decouple the pr;ch-roll due to aircraft angular
tote, a , J attrtude command type SCAS Pilot ratings and
comme+tary ate presented as welt as performance data related
to the t"k SCAS control usages and their gam levels associated
w" specific rotor types are also diSCLssed	 LS

N79 . 23922'# Nationa l Asronsutres and Sreca '4din-nistration
Ames Research Center Moffett Field Calif
AN 19OVESTIGATION OF A FULL - SCALE ROTOR WI TH FOUR

BLADE TIP PLAVFORM SMA16ES
Robert H S;roub M- f 1979 72 p refs Sponwred in pan
by AVRADCOM
(NASA TM 78580 AVRADCOM TR 79 . 14. A-77931 Avail
NTIS HC A04/MF A01 CSCL OIA

A test of a fu ll-scale helicopter rotor was conducted -n the
Ames Research Center 40 by 80 Foot Wind Tu ,.nel to

mvertigate performance toads and noise charectartetres of rdrors
with various tip geometries Four blade top geomatnee were
investigated rectangular. trapezoidal. swept rectangular. and
swept :ropezodal The investigation was accomplished over an

advance-ratio range of 0.2 to 0 375 end an advancing blade
Mach number range of 072 to 097 The perfpmance "Will
are presence.: with power comparisons between tip shapes On
a power basis, the test overall tip shape was the av-ept-
trapezodal geometry 	 JMS

N79-23977'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
A SIMPLIFIED ROTOR SYSTEM MATHEMATICAL MODEL
FOR PILOTED FLIGHT D"AMICS SIMULATION
Robert T N Chen May 1979 28 p refs
(NASA-TM-78575. A-7538) Avail NTIS HC A03/MF A01
CSCL 01C

The model was developed for real-time pibt-in-the-bop
invest igation A helicopter flying qualities The mathematical
model included the tip-path plane dynamics and several primary
rotor design parameter, such as flapping hinge restraint. flapping
hinge offset. Wade Lock number. and pitch-flap coupling The
model wits used in several exploratory studies of the flying qualities
ci helicopters with a variety of rotor systems The basic
assumptions used and the motor steps involved in the development
of the set of equations listed are described The equations consitted
of the up-path plane dynamic equation, the squations for the
main rotor forces and moments. and the equation for control
phasing required to achieve decoupfing in pitch and roil dtrz to
cyclic inputs.	 S E S.

N79-26021'# National A ,noutics and Space Administration
Ames Research Center Moffett Feld Calif
INTERFERENCE EFFECTS OF AIRCRAFT COMPONENTS
ON THE LOCAL BLADE ANGLE OF ATTACK OF A
WING-MOUNTED PROPELLER
J P Mendoza Jun 1979 43 p refs
(NASA-TM 78587 A-7812) Avail NTIS HC A03/MF A01
CSCL 01C

The aerodynamic intarference nfects on a oropelle- operat-ng
in the presence of different wing-body-nacelle combinauens was
studied The unsteady Wade angle of attack variation with azimuth
angle by varying the pitch and yaw of the nacelle was minimized
Results indicate for the particular configuration of interest the

minimum blade angle of attack variation occurred with the nacelle
pitched downward 4 5 deg and yawed inward 3 0 deg 	 S E S

N79-25005'# National Aeronautics and Space Administration
Ames Research Center. Moffett F ield. Calif
FUEL-CONSERVATIVE GUIDANCE SYSTEM FOR PCWER-
ED-LIFT AIRCRAFT
Heinz Erzberger and John 0 McLean Jun 1979 18 p refs
To be presented at the AIAA Guidance and Control Cont. Boulder,
Cob 6-7 Aug 1979
INASA-TM-78595 A-78601 Avail NTIS HC A02/MF A01
CSCL 01C

A concept for automatic terminal area guidance, comprising
two modes of operation, was developed and evaluated in flight
tests In the predictive mode fuel efficient approach najeciones
are synthesized in fast time In the trac0ing mode. the synthesized
trajectories are reconstructed and tracked automatically An energy
rris performance model derived from the lift, drag, and propulsion
system characteristics of the aircraft is used in the synthesis
algorithm The method opumrzes the trajectory for the initial
aircraft position and wind and temperature profiles encountered
dunng each landing approach The design theory and the results
of simulations and fight tests using the Augmentor Winq Jet
STOL Research Aircraft are described	 S E S
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NT9-2&114'/ National Aeronaunq and Space Administration
A.nes Research Center Moffett Field. Calif
CONTROL OF FOREBOOT THREE-DIMENSIONAL FLOW
REPARATIONS
David J Peaks and F Kovin Uwen (Owen Intern Inc. Palo
Alto Calif) May 1979 52 p refs Piasemed at the AGARD
Fluid Dyn Penal Symp on Aerodyn Characteristics of Controls.
Nsplss. May 1979 Sponsored in part by AFAL
(Contract NAS2.9663)
INASA-TM 78593 A 78411 Avail NTIS HC A04/MF A01
CSCL 01A

Some experiments involving the development of the turbulent
symmetric vortex flow about the lee side of a 5 deg semiangle
conical forebody at high relative incidence are discussed The
cone was immersed in a Mach 06 airstream at a Reynolds
number of 13 5 million based on the 1 4 m aioal length of
tree cone Novel means of controlling the degree of asymmetry
using blowing wry close to the now were investigated Small
amounts of air injected normally or tangentially to the cone
surface but on one side of the leeward nefidun and beneath
the vorten farthest from the wall, were effective in basing the
asymmetry With this reorientation of the forebodv vortices. the
amplitude of the side force could be reduced to the point where
is direction was reversed This phenomenon could be obtained
either by changing the blowing rate at constant incidence or by
changing incidence at constant blowing rate Normal inloo on
was more effective than tangential inlaction An organized and
stable Flow structure emerged with the ;et vortices posittorxd
above the forebody vortices	 MMM

N74-26017'/ National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
WIND TUNNEL INVESTIGATION Of M IOHLY MANEUVER-
ABLE SUPERSONIC V/STOL FIGHTER
Michael Falarski Jun 1979 24 p refs Presentso at V/STOL
Asrodyn Workshop, Monterey, Calif May 1979
(NASA TM-78599. A-7870) Avail NTIS HC A07 1 MF A01
CSCL 01A

Results from the initial wind-tunnel ICE Of a large-scale
highly maneuverable supersonic V/STOL fighter model in tho
Ames 40- by 40 foot wind tunnel are summarised The STOL
configuration wnic•r wai tested combined upper surface blowing
and spanwisa blowing to improve the lift cha rocteristiCs over a
wide angle of attack range A close coupled canard was added
to this configuration to create a highly maneuverable STOL aircraft
The 7 28 m 124 h l span model was powered by two J-97 turbojet
engines each producing 9340 N (2200 lb) thrust at a pressure
ratio of 2 With the nozzle flop and aileron set at 30 deg. the
model produced lift coefficients greater than 4 The model was
longitudinally unstable because of the forward canard positron
and because of the loge body area of fuselage stroke and
nacelles forward of the center of gravity 	 J A M

M70 25036'/ National Aeronout,zs and Space Administration
Ames Research Canter Moffett Field Calif
QUIET PROPULSIVE LIFT FOR COMMUTER AIRLINES
Darrell E Wilcox and John A Cochrane Jun 1979 29 p
refs
(NASA TM 78596 A-7861) Avail NTIS HC A03/MF A01
CSCL 01C

The performance of STOL or RTOL aircran and NASA's
research program to provide options for future design and
cortihcalion of quiet propulsive life transports is described

MMM

(NASA-TM- 7960!. A -7753) Avail NTIS HC A03/1110 A01
CSCL 01A

A numerical procedure for determining the position (honsorMal
location, vertical location. and deflection) of a loading edge alai
that makimlzae the lift of mullielemem airfoils is presented The
structure of the flow held is calculated by iteratively coupling
potential flow and boundary layer analysis This aerodynamic
calculation is combined with a constrained function mmimisatior,
analysis to determine the position of n leading edge slat so that
the auction peak on the nose of the main airfoil is minised The
slat position to constraK..r by the numerical procedure to ensure
an attached boundary layer on the upper surface of the alai
and to ensure negligible intersictton between the slat woke and
the boundary layer on the upper surface of the train airfoil The
highest angle attack at which this optimized slat position can
maintain attached flow on the main airfoil defines the optimum
slat position for maximum lift The design method is demonstrated
for an airfoil equipped with a leading-edge slat and a trading
edge single slotted Flap The theonirticel results are compared
with experimental data, obtained in the Ames 40 by 80 Foot
Wind Tunnel to verity experimentally the predicted alai position
for maximum lift The expenmentally optimized slat position is
in good agreement with the theoretical prediction. indicating that
the theoretical procedure is a feosiVe design method 	 Author

N79-27135'/ Not-onal Aeronautics and Space Administrattoir
Ames Research Canter. Moffett Field. Calif
AERODYNAMIt;i OF A TILT-NACELLE V/STOL PROPUL-
SION SYSTEM
Mark D 8at_ins and Michael 0 Falarski Jun 1979 16 p
refs Presented at Workshop of V/ STOL Aerodynamics. Monterey.
Calif May 1979
(NASA-TM-78606 A-78491 Avail NTIS HC A02/MF A01
CSCL 2IE

Two wire performed in the Ames 40 by 80 Foot Wind
Tunnel on a large-scale. tilt-nacelle V/STOL propulsion system
to determine its aerodynamic cheractonstics Unpowered nacelle
aerodynamics and power induced effects over an angle of
sttscM range from 0 to 105 dog are presented It is shown
that (1) the characteristics of the unpowered nacelle can be
estimated with annular airfoil data. (2) the power-induced effects
on the nacelle aerodynarr cs are significant. and 131 pitching
moment can be correlated with lift and thrust	 S E S

1175-27192'1 National Aeronautics and Space Administration
Ames Research Cantu. Moffett Field Calif
A COMPARISON OF THE V/STOL HANDLING QUALITIES
OF THE VAR-1419 WITH THE REQUIREMENTS OF AGARD
REPORT 977 AND MIL-F-93300
Seth 8 Anderson Jul 1979 38 p refs
(NASA -TT-1494. A -7117) Avail NTIL, HC A03/MF A01 CSCL
O1C

The handling qualities of the VAK 1918 VTOL aircraft are
compared with current V/STDL handling qualities requiremema
The stn-raft handing qualities were superior to other V/STOL
Fighter aircraft Several defic enciea which would seriously affect
shipboard V/STOL operation ir.:ludaa: I1 1 poor hovonng precision
(2) inadequate mechanical control characteristics. 13) nonlinear
pitch and roll response. (4) an uncommanded movement of the
height control lever. (5) low pitch control sonsittvtty. 16) escesa ve
dihedral affect and (7) insdequi* te overall thrust response The
attitude command control system resulted on reduced pilot
workload during hover and low speed flight	 S E S

M74-27100'# National Aeronautics and Space Administration
Amse Research Cantor Moffett Field Calif
LEADING EDGE SLAT C#PTIMILATIO" FOR MAXIMUM
AIRFOIL LIFT
Lawrence F Olson Phil itp R McGowan (Computer Sci Corp..
Mowuain View. Calif I and Gsyton J Guest (Computer Sci
Corp Mountain View Calif) Jul 1979 28 p refs

N79-271 0111'/ National Aeronautics and Space Adminrsirelion
Ames Research Canter, Moffett  Field, Calif
EARTH WINDS. FLOW Q r/AUTY. AND THE MINIMUM
PROTECTIONINLET TREATMENT FOR THE NASA AMES
1W BY IMFOOT WIND TUdMEL NONRETURN CIRCUIT
William T Eckert and Kenneth V d Mo-t Jun 1979 20 p refs
Prepar ,id in cool.ererion vAh Army Aviation Res and Oev
Command. Moffett Field Calif
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(NASA-TM-78600. AVRAOCOM TR-79-27, A•78771 Aval:
NTIS HC AO2/MF A01 CSCL Oil

The effect of the external wind on the quality of the flow
in the toot section was studied The flow quality achievable
with the complex treatment as well M that with the planned
minimum treatment system is drscjesed A scale model corxzled
with on mile wind measurements demonstrated that the
minimum treatment selected can provide adequate testing
capabilnies in the presence of the prevailing local winds. and
that Met programs will not be significantly affected by adverse
wind effects on the test section flow quality.	 S E S

NM274MO J National Aeronautics and Space Administration
Ames Research Center. Moffitt Field. Calif
AN EXAMINATION OF A GROUP-VELOCITY CRITERION
FOR TU13 BREAKDOWN OF AN IDEALIZED VORTEX
FLOW
Chon-Yin Tsai and Sheila E Wrdnall IMIT, Cambridgrr) Jur.
1979 43 p refs
(NASA-TM 78541 A-76651 Avail NTIS HC A03/MF A01
CSCL 20D

The phenomenon of vortex breakdown is believed to be
associated with a finite amplitude wave that has become trapped
at the critical or breakdown location The conditions atwhich
the propagating waves become trapped at a certain axial Iocawn
were examined by use of a group velocity criterion imp.ied by
Landshls general thee-y of wave trapping An ideal vortex
having constant vortrcity and uniform anal velocity at the inlet
of a slowly diverging duct was studied The linear wave propagation
analysis is applied to the base flow at several axial stations for
several values of the ratio CI swirl velocity to axial velocity at
the inlet of the divergent duct. assuming a locally parellel Row
The dopsersion relations and hence the group velocities of both
the sy nmetnc In 01 and asy nmetric modes In - a or 1 I
were investigated The eustexs of a critical state in the flow
(at which the group velocity vanishes). ano it* relationship to
the stagnation point on the axis of the duct and :o the occurrence
of an irregular singularity in the equz rtions g„vernrng wave
propagation in the now field are discussed	 S E S

N79-29 1144* # National Aeronautics and Space Admrmstral on
Ames Research Center Moffett Frets Calif
AERODYNAMIC -.. HARACTERIV ICS OF A LARGE SCALE
SEMISPAN MODEL WITH A SWEPT WINO AND AN
AUGMENTED JET FLAP WITH HYPERMIXING NOZZLES
Thomas N Aiken Michael D Falarsk and David G Koenin
Jul 1979 87 p refs
INASA TM 73236 A 7013) Avail NTIS HC AO6/MF A01
CSCL OIA

The aerodynamic characteristics of the augmentor winq
concept with hypermixmg primary nozzles were investigated .r
large st is semrspan model in the :tmes 40 by 80 Foot Wind
Tunnel and Static Test Facility was used The trail..ig edge
augmentor flap system occupied 656 of the span and -onsisted
of two fixed pivot flaps The nozzle system consisted of
hypermrnng, lobe	 nary nczlles. and 8LC slot nozzles at the
forward inlet bot as sri ends of the throat and at the aft
flap The eni.r# wuiv leading edge was fitted with is 10% chord
slat aril a blowing slot Outboard of the nap was a Mown
aderpn TM model was tested statically and at forwo r, speed
Primary parameters and their ranges included angis of attack
from 11 to 32 degrees flap angles of 20 30 45 60 and
70 degrees and deflection and diffuser area ratios from 1 16
to 2 22 Thrust coefficients ranged from 0 to 2 73 while nozzle
pressure ratios vaned from 1 0 to 2 34 Reynolds numhrer per
foot varied from 0 to 1 4 million Analysis of the dais indicated
a maximum static gross augmentation of 1 53 at n flap angle
of 45 degrees Analysis also irdicated that the configuration
was an efficient powered lift device and that the net thrust was
comparable with sugmentor wings of similar static performance
Performance at forward speed was best at a diffuser a rea ratio
of 1 37	 K L

N79.29409e# National Aeronautics and Space Arlmergistretion.
Ames Research Center. Moffett Field. Calif
A GROUP-VELOCITY CRITERION FOR BREAKDOWN OF
VORTEX FLOW: AN APPLICATION TO MEASURED INLET
PROFILES
Chon-Yon Tsar and Shod• E Widnall (MIT. Climbndge. Mesa)
Jul 1979 39 p refs
(NASA-TM 78842. A -7668) Avail NTIS HC AO3/MF A01
CSCL 200

Vortex flows exhibiting breskdowr. in a slightly divergent
duct were measured The slowly varying vortex flow hold
downstream of the entrance and upstream of the breakdown
region is obtained numencelly by using the imriscid quasi-
cylindrical approximation In thew calculations. the Faler and
Lebovich s expenmental data were used as the starting condirrns
at the entrance of the duct The group velocity of wave propagation
for the aataymmetroc mode In - CI and the asymmetric modes
In - + or - 1 and n - + or 2) are calculated for the
entrance conditions For the theoretically predicted slowty varying
flow held downstream of the entrance. the wave characteristics
of the n - 0 and n - . or - 1 made• are presented It was
concluded that the flows which subsequently undergo vine.
b.+sktlown are all predicted to be supercritical and stable to
infirvtesimal invrscid Crsturbances, includuig the exoally symmer
rc as well as the nonsymmetnc perturbations	 MMM

N79 310143'] National Aeronautics and Space Administration.
Ames Research Center. Moffitt Field Calif
UPPER SURFACE MODIFICATIONS FOR C SUR I MAX
IMPROVEMENT OF SELECTED NASA 9-SERIES AIRFOILS
C A Szelazek end Raymond M Hicks Aug 1979 79 p refs
Prepared In cooperation with Computer Information Systems.
Cupertino Calif
(NASA TM 78603 A-78891 Avail NTIS HC AO5/MF A01
CSCL OIA

The thickness of R- upper surface of 64 airfoils was increased
from the leading edge to the position of maximum tf.rckness
The modifications were generated using a numerical oplimasticn
routine coupled with an aerodynamic analysis code The type of
modification presented ran be used lot aircraft design or for the
retrofit of current aircraft to improir^ the &tall characteristics
and climb performance The coordinates of the modified airfoils
are presented with plots of the forwa rd 45% of the profiles and
pressure distnbuhons fo r both the modified and unmodified
sections at an angle of •.tack of 14 degrees 	 K L

7179 . 31137'/ X.ttonal Aeronautics and Spa r - Administration
Ames Research Center. Moller Field Calif
THE PROMISE OF MULTICYCLIC CONTROL
John L McCloud. 111 Aug 1979 86 p refs
(NASA TM 79621. A-795b1 Avail NTIS HL A03/MF AOI
CSCL 02A

Several types of rotors which employ multicYthc contra are
reviewed tnd comn. • red Their differences are hti;` lighted and
their potemial advantages and disadvantages „re discussed ii*
flow field hose rotors must .'paste in is diKussad and it n
shown that simultaneous elimrn-Icon of vibra;ton and oscillatory
blade loads is not an Inherent solution to he •ugh rasa
problem The use of rotor blades -s energy absorb—i to p.opoo4
Innut output relations are consider d and a gam co r•Iro. "or
ROMULAN a multicyclic conlricrlltng computer program. is
artroduced Implications of the rorodu r:tton of multicycl.c
syx'st-s into helicopters are discuswJ 	 A W H

00 79-72206'0 Nations' Aeronautics aria Space Administraton
Ames Rremarch Center Moffett Field. Cald
LOW-COST INERTIAL NA1f1OATION FOR MODERATE
IMISSIC NS
Shmu• l Merhev Sp 1979 61 p •ets
(NASA-TM-711611 A 7920) Avail NTIS HC A04/MF A01
CSCL 010
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A low cost inertial navigation system ANSI concept is
daenbed for flight missions characterized by moderate accefers-
tans and limited attitude vanattons The" missions involve general
aviation aircraft. Mhcooters or remotely piloted vehicles The
stgnifrcance of the moderate acceleration end !hinted ate tulle 4
reviewed with •aspect to platform mechanisation and instruments-
Lion A hybrid mechanrxstion. partially gimballed and partially
strapdown is presented This INS is implemented by an unbalanced
two axis gimbal system and contro ibd by • two degree of freedom
gyro The INS provides 'ocally level two axis acceleration
information along wnh pitch and roll measurements Heeding
information is provided by a second gyro mounted tin the inner
gimbal The system error model is equivalent to that of a
conventional platform with a tilt error determined by this integral
of the gyro dnh fate and an equivalent accelerometer type effort
are also cancelled Rapid gyro-compassing, implemented with
opened gimbal control loops. and a s!rapdown procedure provides
calibration of gyro onft rate biases	 A W H.

11179-33147'1 National Aeronautics and Space Administration.
Arr.,--t Research Canter. Moffitt Field. Calif
WIND-TUNNEL INVESTIGATION OF A LARGE-SCALE VTOL
AIRCRAFT MODEL WITH WING ROOT AND WINO THRUST
AUGMENTORS
KryoMi Aoyagi and Thomas N Aiken Sap 1979 60 p refs
INASA-TM-78589 A-78231 Avail NTIS HC A04/MF A01
CSCL 01A

Tzfits were conducted in the Amiss 40 by 80 foot wind
tunnel to determine the aerodynamic characteristics of a
large-seats V/STOL aircraft model with thrust sugrifontors The
model had a double delta wing of aspect ratio 1 85 with
sugmentors located in the wing root and the wing trailing edge
This supply air for ten augmentor pnmary noules wait provfdld
by the YJ-97 turbotet engine The airflow was apportioned
approximately 74 percent to the wing root augmentor and
24 percent to wing augmentor Results were obtained at
several trading-edge Rap deflections with the noose let-momentum
coefficients ranging from 0 to 7 9 Three-component longitudinal
data are presented with the sgumentot operating with and without
the horizontal tad A ymited amount of six component data are
also presented.	 Author

X71 -100='# National Ae r onaut" and Space Administration
Ames Research Center Moffett Field Calif
COST ESTIMATION FOR RESEARCH AIRCRAFT PRO
jiCTS
Darrell E Wilcox Feb 1979 23 p refs
(NASA TM 78546 A 7680)	 Unclassified report

NOTICE Available to U S Government Agencies

Preliminary design cost f a i mates form the bass for budget
determination program approval and subsequent p; rformar-ce
measurement on research aircraft programs Unrealistic estimates
early in the p r ogram are the source of problems for many protect
managers forced to operate within buogets that understated the
technical complexity of t hu -oo A '.afamelriC cost X 3dei developed
for use in estimating t he cost of several research aircraft prod ired
by NASA in the 1970 s is described	 A R H

remote multiplexer/demultiplexer unit. a Hewlett Packard 9825A
calculator. and a "I and Howell airborne instrumentation tape
recorder The sensor data are recorded on the tape in a sternal
pulse code modulated format The PCM tape is then converted
in two steps to a magnetic tape that to FORTRAN compatible
with Ilia IBM-360 computer This technical memorandum
describes the system configuration the sensor characteristics.
and the format of the resulting data and serves as a system
users guide	 G y

X71-10107'/ National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
INSTRUMENTATION CALIBRATION MANUAL FOR UHAH
HELICOPTER WITH V/STOLANO SYSTEM
John M Davis Apr 1979 167 p refs Prepared in cooperation
with Army Aviation Res and Develop Command- Moffett Field.
Cold
(NASA-TM 78568. AVRADCOM-TR 79 . 211AM). A-77591

Unclassified report

NOTICE Available to NASA and NASA Contractors

The data acquisition system for the UH-1H helicopter with
the V/S T OLAND Flight Control System. which is stationed At
Ames Research Center. Moffett Field. California is descried An
overview of the system general and specific procedures for
calibrating the system. plus data from the July 1978 calibration
are discussed The information required to perform a complete
calibration and to illustrate the results of one such cab s -aeon
are presented	 NIMM

NASA CONTRACTOR REPORTS

N79-10024'/ Northrop Corp. Howthc-ne. Calif	 Aircreh
G roup
STUDY OF AERODYNAMIC TECHNOLOGY FOR VSTOL
FIGHTER/ATTACK AIRCRAFT HORIZONTAL ATTITUDE
CONCSPT Flan Ryrert
S H Brown May 1978 242 p refs Sponsored in part by
the David Taylor Nava l Ship Research and Development Center.
Bethesda. Md
(Contract NAS2-97711
INASA-CR-152130.	 NOR78 541	 Avail	 NTIS
HC All/MF A01 CSCL 01A

A horizontal attitude VSTOL iHAVSTOLI supersonic fighter
attack aircraft powered by RALS turbofan propulsion system is
analyzed Reaction control for subaerodynamic bight is obtained
in pitch and yaw from the RALS and roll from wingtrp lets
powered by bleed air from the duct Emphasis is placed
on the development of aerodynamic characteristics and the
identthcation of aerodynamic uncertainties A. wind tunnel program
is shown. to resolve some of the uncenaintia Aerodynamic
data developed are static characteristics about all axes control
of ecovanes- drag. propulsion induced effects and reaction control
characteristics	 G Y

X71 - 10106*f Nations- Aeronautics and Spa,:s Administration
'.mes Re3ebrch Center Moffett F*o Calif
Ow TA ACQUISITION ?YSTEM FOR THE NkRA-AMES
CESSNA 4025 AIRCRAFT
Softy K Berkstresser Leon• rd C Heo and Char les I Jackson
J. May 1979 99 p refs
(NASA TM 78583 A 701flg! 	 Unclassified 'fort

NOTICL Available to NASA one NASA Contrauors

The NASA Cessna 4028 aircraft was equmped with a data
acgwsition system The ystem include: sensors a ieledirne

NTS- IOC26'# General Oynamrce/Fort 'North. Tex
STUDY OF AERODYNAMIC TECHNOLOGY FOR VSTOL
FIGHTER/ATTACK AIRCRAFT, VOLUME 1 Flirt 11"oort.
1 Ace. 11177 - 31 Matti 1971
J R Limmus May 1978 264 p refs Sponsored in part by
the David Taylor Naval Ship Research and Development Center
Bethesda Md
(Contract NAS2 9789,
(NASA- CR . 152128i Avail NTIS HC Al2 /MF A01 CSCL
OIA

An assessment was made of the zerodynomrc uncertainties
associated with the design of a cold-deck-environment Navy
VSTOL fighter/attack aircraft utilizing let diffuser electors for
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visn"l lift and vectored engine-over-wing blowing for supercircu-
lotion bwwftts The cntical aerodynamic uncertainties were
determined as those associated with the constraints which site
the aircraft to u specified set of r► nuirements A wind tunnel
model and test programs are recomatended for resolving these
uncertainties	 G G.

II7 9-1 0 0126• / Northrop Corp. Howthome Calif
STUDY OF AERODYNAMIC TECHNOLOGY FOR VSTOL
FIGHTER/ATTACK AIRCRAFT: VER'ICAL ATTITUDE
CONCEPT PMW R"asel. 1 Nov. 1977 - 31 May 1975
H A Gerhardt and W S Chen May 1978 253 p refs
Sponsored in part by the David Taylor Naval Ship Research and
Development Center. Bethesda. Md
(Contract NAS2-9771)
(NASA-CA-152131) Avail NTIS HC Al2/MF A01 CSCL
01A

The aerodynamic technology for a vertical attitude VSTOL
(VSTOL) supersnnic fighter/attack aircraft was studied The
selected configuration features a tailless clipped dells wing with
leading-edge oxtension ILEX). maneuvering flaps top-cede inlet.
twin dry engines and vectoring nozzles A relaxsd static stability
r employed in conjunction with the maneuvenng flaps to optimize
transonic performance and minimize supersonic tnm drag Control
for subserodynamic flight is obtained by gimbolling the noxztes
in combnot ors with wing tip jets Emphasis is placed on the
development of aerodynamic charectenstres and the rdentifcattem
of aerottynarrac uncertainties R. wind tunnel tee• program is
proposed to resolve these uncertainties and secensin the feasibility
of the conceptual design Ship interface. flight control integration,
crew station concepts. advanced weapons. avionics. and matenals
are discusi.ed	 G.Y.

N79-1 0027 / Grumman Aerospace Corp. Bethpage. N Y
STUDY OF AERODYNAMIC TEC410OLOGY FOR VSTOL
FIGHTER ATTACK AIRCRAFT Final Regan. 1 Nan. 1977 -
23 May. 1979
W Burhans, Jr . V.ncent J Crafts. Jr . N Drnnenhoffer Frank
A Dellamurs. and Robert E Krepalu 23 May 1978 196 p
refs Sponsored in part by Dort^d ta,ior Naval Ship Research
and Development Canter. Bethea . is Md
(Contract 4AS2 9770)
i'1ASA-CR 152129	 POR 623 -241	 Avail:	 NTIS
HC A09/MF A01 CSC-, CIA

Vertical short taker: siv raft capability, supersonic dash
capability, and transonic agility were investigated for the
dervalopment of Fighter/attack aircraft to be accommodated on
ships smalltr than present aircraft carriers Topics covered include:
lit description of visible V/STOL fighter/attack configuration (a
high wing, close-coupied chard. twin-engine control configured
aircraft) which meals or exceeds specified levels of vehicle
performance, 121 estimates of vehicle aerodynamic characteristics
and the methodology uNued to generate them. 131 description
of propulsion system charactenstics and vehicle mass proper-
lies (4) identification of areas of aerodynamic uncertainty. and
(5) a test progesm to investigate the areas of aerodynamic
uncertainty in the conventional night mode 	 A.R H

N79-10025'1 Vought Corp Dallas Tex
STUDY OF AERODYNAMIC TECHNOLOGY FOR VSTOL
FIGHTEVATTACK AIRCRAFT. PHASE I FiwcJ RsperC Nar.
1977 - May 1979
Herbert H Diggers May 1978 162 p refs Sponsored in
part by David Taylor Naval Shp Research and Development
Center. Bethesda Md
(Contract NAS2.9772)
(NASA-CR-152132 Rept 2 31200/SCR-79) Aved NTIS
HC AO9/MF A01 CSCL 01A

A conceptual design study was parformsd of a vertical attitude
takeoff and laming (VATOU fghter/attack aircraft The configura.
tion has a clone-couplet canard-delta wing side tv- limenstonal
ramp inlets. arJ two augmented turbofan ergi 	 with thrust
vectoring cattaorlity Performance and sensrtr	 to objective

requirements were calculated Aerodynamic characteristics were
estimated based on contractor and NASA wad tunnel data.
Computer simulatioita of VSTOL transitions were perfclrmed.
Successful transitions can be made. even with senors post-ete9
instabilities. if reaction controls are property phased Pilricipal
aerodynamic uncertainties idartifield wort p!iel-stall forodynamip,
transonic aerodynamics with thrust vectoring and inlat perform-
ance in VSTOL transition A wind tunnel research program was
recommended to rernlve the Nrodynam t: unctrtarntree AutIvir

N79-100WJ AnalytKal Mechanics Associates. ;nc. Mountmtn
View. Calif
IMPLEMENTATION Of AN OPTIMUM PROFILE GUIDANCE
L•:9T1EM ON STOLAND
Paul F Flanagan Sep 1976 49 p refs
(Contract NAS2.9450)
INASA-CR-1b2187i Avail NTIS HC A03IMF A01 CSCL
17G

The implementation on the STOL-1140 st bc.no digital
computer of an optimum prafile guidance system for the
sugmentor wing jet STOL research sucraf f is dasCnisid Major
tasks were to implement the guioance and control logic to %uborne
computer software and to integrate the module with tie exrstrng
STOLAND navigation, display, and sutop&x roultres The optimum
profile guidance system comprises an algonthm for synthesizing
mimimum fuel trajectories for a wide range of starting positrons
in the terminal area and a control law for Pyitg the aircraft
automatically along the trajectory The avionrs software developed
is described along with a FORTRAN program t eat was constructed
to reflect the modular nature and algorthms :rnplemented in Cis
avionics software	 JMS

MM1206400 AVCON Avnstion Consultants. Boutde:. Cato.
OPERATIONAL REQUIREMENTS FOR FUQHT COMTROL
AND NAVISIATION SY MUS FOR SHOAT HAUL T41N9
PORT AIRCRAFT
John A Morr:mon Mov 1978 90 p
(Contract MAS2-9025)
INASA-CR-15220,81 Arad NTIS HC AA5/MF A01 CSCL
17G

To provide a background for evaluating advanced STOL
systems concipl a. a numbs- of short hail and STOL airline
operations in the United States and one operation an Canada
were studied A study of flight director o"ra!tonei procedures
for an advanced STOL reseach airplsr.s. tto AugmeMW Wing
Jet STOL Restarch Airplane, wft conAuclod using the STOLAND
simulation facility located at the Ames Changes to the Wvenceel
digital Right control system ISTOLJIND) installed in the Augmentor
Wang Airplane are pr%posed to improve the mode sequencing
to simplify pilot p-ocedures and reduce pilot workload 	 SOS

N79-129ii'/ Systems TeL r-.ology. Inc Mountain View. Calif
A STUDY OF KEY FEATURES OF THE RAE ATMOSPHERIC
TURBULENCE MODEL
Wayne F Jewell and Robert K. Henley ()Ct 1978 84 :2 refs
(Contract NAS2.9942)
(NASA CR-152194	 STI TR-1126 . 1)	 Avail.	 NTIS
HC A05/MF A01 CSCL 048

A complex atmospheric turbulence model tot use in aircraft
simulation is onalvied in terms of its tempos : , spectral, and
statistical characteristics First a direct ct mpanson was made
between cases or the RAE model and the more conventional
Dryden wil%lence modei Next the control parameters of the
RAE model were systamat•:alty vaned and the effects noted
The RAE model was found to possess a hign degree of flexibility,
.n its charactii irrce- but the individual control parameters arm
cross-couFled in terms of their effect on vamus measures of
intensity. bandwidth. and proba:iility disinb.rtion 	 G G
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N7W1SSE11/ Lockfraed-Georpra Co.. Martma.
ANALVNS Of A THEORETICALLY O/T1M121D TNAN9ONIC
A111PUL
M. E. Lorca. K. P Burdgos. and G D. Shrewsbury Nov. 197E
102 p r^fa
(Contract MAS2-06971
(NASA-"-3065.	 LG74ER0212)	 Awed:	 NTIS
HC A08/MF AIJI CSCL OIA

Numerical optimization was used in conjunction with an
rrtins id. full polemist equation. transonic Row analyses computer
cocH to design an upper surface contour for a conventional alrfod
to improve its supercritical performance The modified sr:od was
tasted in a compressible Row irnrid tunnel The modified sirfod's
perlonni nce wee evaluated by comperwon with tact data for
the baseline sirbd and for an arrfod davaloped by optirruzation
of leading edge or the beeelrne arAod While the leading sops
riodrficatrwt performed as expected the upper surface re-dwspin
did not produce MI of the expected performance improvenreerb.
Theoretical solutions computed uerrg a full potential. trantaonwc
airs do corrected for viscosity were compared to expenmvntal
data for the baseline aribil and fire uppers surface modtscartton
These correlations showed that the theory predicted the
aerodynanres of the 	 airfoil fairly well. but failed to
eccurately compute dreg charectienstwit for the upper ourfoce
modification.	 S.O.S.

N75431BE8• f Nort-op Corp. Hewthome. Calif Amcraft Div
IOINWITIGATN OF STEADY AND FLUCTUATING PMS-

94AM ASSOCIATED WITH THE TUAIISONIC BUFFETING
AM V N NOCK OF A OME-8D11ENTM SCALE MODEL
OF THIS P49A AISCSAaFT Paul 0 If
Charitsun Hwang and W S n Nov 1978 213 p refs
(Contract NAS2.8734)
(NASA-CA-30811 Avail 	 HC A10/MF A01 CSCL 01A

A wed tunnel test of a 1/7 scale F-5A model is described
The pressure. force. and dynamic response measurements dunng
buffet and wing rock are evaluated Effects of Mach number
angle of attack sidadnp angle. and control surface settings were
uwestgood The mean and fluctuating static pressure data are
presented and conWted with some corresponding flight test
data of a F-5A aircraft Details of the rristrumrertation and the
specially designed support system which allowed the model to
oscillate in rail to simulate wing roe ► are also d eacribed A limit
cycle mechanism catwng wing rock was idem Aed from this
study. and this mechanism is preesntetd 	 G y

I17► 13M71 f Nielsen Engineering and Research. Inc. Mountain
Grew. cow
OPERATIONAL MANUAL FOR TWO-DIMENSIONAL
TRANSONIC CODE TSPOIL Fatal RaPost
Stephen S. Stahars Dec 1978 185 p raft
(Contract NAS2-8848)
(NASA-CA-3(]84.	 NEAR-TR-94)	 Avail	 NTIS
HC A09/MF A01 CSCL 01A

This code solves the two-dimensional. transonic. small-
disturbance equations for flow past lifting airfoils in both free
air and various wind-tunnel environments by using a variant of
the hrtrte-difference method A description of the theoretical and
numerical bests of the cods is provided. together with complete
operating instructions and sample coop for the general isarr In
addition, a programmers manual is also presented to assist the
user interested in modifying the cods Included in the programmer's
manual are a dictionary of sutxoutme vensulell in common and
a detailed descnptioc. of each subruutine 	 G G

M7► 130471f Borst (Henry V) and Associates. Wayne, Ps
A NEW BLADE ELEMENT METHOD FOR CALCULATING
THE PERFORMANCE OF HIGH AND INTERMEDIATE
SWDr" AXIAL FLOW FANG
Henry V born Nov 1978 51 p refs
IComiect NAS2.907W
(NASA-CR-3063) Avail NTIS HC A04/MF A01 CSCL 211

A method is presented to design and predict the forpermance
of axial flow rotor operating in a duct The same method is

suitable for the desrpt of ducted farts and open propellers The
unrifled nwthod ts,bwed on the blade slernem @Mrcach and
the vortex theory, fa determining the throe dimensional effects.
so the: two dimensional airfoil data can be used for determining
the rssuftrnt force on each blade element Resolution of this
force in the thrust and torque planes and integration allows the
total performance of the rotor. ten or propeller to be predicted
Three different methods of arAlysia. one based on a momentum
flow theory. another on the vortex theory of propellers, and e
third based on ten theory of ducted tons. agree and reduce
caseada eirliDd detr to angle lute es a function of the kindling
and induced angle of attack at values of constant in9ow angle
The theory applies Iw any solidity from 01 to over • and arty
blade section Umber The erects of the duct and blade number
can be determined w that the procedure applies over the entire
range from two blade open prupeNtirs, to ducted helicopter tad
rotces. to axial flow compressors with or without guide vanes.
and to wind :simnel drive tans	 Author

0171li-14112Mf Gerreral nynamcs/Fort Worth. Tex
A METHOD FOR PREDICTING FULL SCALE BUFFET
RESPCMSE WITH RIGID WAND TUNNEL MODEL FLUCTU-
ATINIa PSESSNRE DATA. VOLUME 1: PREDICTION
METHOD DEVELOPMENT AMC ASSESSMENT
Allies M. Cunnirghem, it. David B Berisps- Dentine Warn, and
Paul G Wisner Nov 1978 147 p refs
(Contract NAS2.7091)
(NASA-CR-30351 Avail NTIS HC A07 /MF A01 CSCL 01A

The method regions unsteady aerodanamre forces. natural
suptarw modes, anc the measured pressure data es input A
gust response computer program is used to calculate buffet
response doe to the forcing function posed by the measured
pressure data By calculating both symmetric end antrsymmetric
solutions. upper and lower bounds on full-scale buffet response
are formed Compartsons of predictions with flight test results
are made and the effects of honzorts' tail loads and static
seroolasticrty are slr.)wn Dtacuss,orn are also presented on the
affects of primary wing torsion modes. chordwise and stenwnst
phase angles. and altitude	 AWK. r

11179. 14021 sf General Dynamics/Fort Worth. Tax
A METHOD FOR PREDICTING FULL SCALE BUFFET
RESPONSE WITH RIGID WIND TUNNEL MODEL FLUCTU-
ATING PREGSURE DATA. VOLUME 2: POWER SPECTRAL
DENSITIES FOR METHOD ASSESSMENT
Atlee M Cunningham. Jr. David 8 8enepe. Darlene Watts. and
Foul G Warier Nov 1918 239 p
(Contract NAS2 7091
(NASA-CR 3036) Avail NTIS HC Al I/MF A01 CSCL OIA

The predicted upper and lower bounds power spectra for all
of the uses and response items given in Volume 1 are potted
The flight test power spectra are shown on each prediction plot
for the nominal value of angle of attack that most closely agreas
with the flexible angle for the prediction The flight test and
prediction conditions are given in tabular form for all cases
considered.	 F.O S

111179-141114"f Systems Technology. Inc Mountain View, Cold
PILOTEtl AIRCRAFT SIMULATION CONCEPTS AND
OVIL.W:2W
J.thn 9 Srnacon Mar 1978 100 p refs
(Contract NAS2.9024)
(NASA CR 152200,	 STI- TR-1074.2)	 Avail	 NTIS
HC A05/MF A01 CSCL 01C

An overview of piloted aircraft simulation is pretented that
reflects the i , rewpoint of an aeronautical technologist The intent
is to acqua nt painful users with some of the basic concepts
and issues mat characterize piloted aimuln:on Application to
the of aircraft are highlighted. but some aspects of
training simulators are covered A historical review to given
togather with a description of some current simulators Srmuls
tot usages, advantages and limitations are discussed and human
perception qualities important to simulation are related An
assessment of current simulation is prosented that addresses
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validity. fidelity. One deficiencies Future prospects are discussed
and technology protectiorts are made	 Author

obtained using this method to predict known aircraft characters
tics are good and aegreement can be obtained within a degree
of accuracy judged to be sufficient for the initial processes of
preliminary design	 F.0 S

IlIM166St a # Systems Control. Inc • Peke Ake. Calif
HUMAN OPERATOR IDENTIFICATION MODEL AND
RELATED COMPUTER PROGRAMS PWW hi pat
K M Kessler and J N Mohr Dec 167E 145 p
(Contract NAS2-6754)
(NASA-CR-152237) Avail NTIS HC A07/MF A01 CSCL
05H

Four computer programs which provide computational
assistance in the anaMrs of man/machine systems are reported.
The programs are (1) Modified Transfer Function Program (TF):
(2) Trma Varying Response Program (TVSR). 13) Optimal
Simulation Program (TVOPT). and l4) Linear ldentrfwAtnon Program
ISCIDNT) "he TV program converts the time domain stale vansbie
system representative to frequency domaur transfer function
system representation The TVSR program computes time
histories of the input/output responses of tee human operator
nnodal. The TVOPT program is an op-irr.al simu:ation program
and is sinilar to TVSR in that it oro• 'ices lime histories of
system states associated with an operstur in the loo p system.
The diffennca between the two programs are ;-ssvnted The
SCIDNT program is an open loop identification code which
operates on the simulated data from TVOPT (or TVSR) or real
operator data from motion simulators 	 G.Y.

N76-17611'# Computer Sciences Corp Mountain View Calif
THE EFFECT OF A VISUAL/ MOTION DISPLAY MISMATCH
IN A SINGLE AXIS COMPENSATORY TRACKING TASK

063
Douglas K Shirechi and Richard S Shirley In MIT Proc , 131h
Ann Cord on Manual Control 1977 p 361-376 refs (For
primary document see N79-17475 08.511
(Contract NAS2.7806)
Avail NTIS HC A20/MF A01 CSCL 05J

The frequency response of visual systems is gprcally unity
from 0 to 20 red/sec, while that of motion systems typically
falls oft it the vicinity of 6 rad/sec Thv question amts •a to
what effect if any such a difference in servomuchantsn,
performance has on the simulation Is pilot performance reduced
by the conflict between displays ? Would a mare realistic
simulation occur d the visual servomechanisms warp "graded
to match the motion servomachantsms 7 Does the p.;^t nee#:
and use the higher frequency information present in the visual
display ? The purpose of the experiment is to take a step forward
toward answer-rig these questions Work already in the litera-
ture which bean on these questions is outlined A description
is then given of an experiment used to check for the affects of
a difference .n the performance of the visual and motion
servomechanisms (the experiment uses a single-arts, com
pensatory roll tracking task) The results of the experiment are
than presented and analyzed	 L.S.

N76 . 17901 4 # Lockheed Caloto , nis Co, Burbank
DELTA METHOD. AN EMPIRICAL DRAG BUILDUP
TECHNIQUE Final Report. 1 Mar, 31 Deis- 1978
Richard C Feagrn a-id William D Mor r ison Dec 1978 177 p
refs

(Contract NAS2 8612)
tNASA CR 151971.	 LR 27975-Vol-1) 	 Avail	 NTIS
HC A09/MF A01 CSCL 01A

An empirical drag correlation technirue was developed from
analysis of 19 subsonic and supersonic military aircraft and 15
advanced or supercritical airfoil configurations which can be
applied in conceptual and advanced aircrah design activities
The Delta Method may be used for estimating the clean wing
drag polar for cruise and maneuver conditions up to buffet onset.
and to approximately Mach 2 0 rhis technique incorporates a
unique capability of predicting the off-design performance of
advanced or supercritical airfoil %actions The buffet onset limit
may also be estimated The method is applicable to wind tunnel
models as well as to full scale configurations This technique
has been converted into a computer code for use on the IBM
360 and CDC '600 computer facilitiev at NASA AMES Results

N7S- ttt730# University of Southern Illinois. Carbondala Dept
of Electrical Sciences and Systems Engineering
GA0P-PL/1 SIMULATION OF INTEGRATED AVIONIC
GYITEM PROCEGGOR ARCHITECTURES M.S. TI%aale
Glen A Brant Snp 1676 274 p refs
IGrent NOG-2238)
(NASA-CR-164244) Avail NTIS HC Al2/MF A01 CSCL
DID

A devolopmont study sponsored by NASA was competed
an July 1677 which proposed a complete integration of all
aircraft instrumentation into a single modular system Instead of
uwV the current single-funcoon aircraft instruments. computers
Compiled and displayed inflaght information for the pilot A
processor architecture called the Team Architecture was
proposed This is a hardware/ software approach to high
reliability computer systems A folbvi up study of the proposed
Team Architecture is reported GASP-PL/1 simulation mc<sels
are used to evaluate the operating characteristics of the Taam
Architecture The problem model development. simulation
programs and results at length are presented Also included are
program input formats outputs and listings	 G Y

111171- 200SSe # Stanford Unrv. Calif Joint Imt for Aeronautics
and Acoustics
FLAP-LAO-TORSION FLUTTER ANALYSIS OF A CONSTANT
LIFE ROTOR
Inderjit Chopra Jan 1979 42 p
(Grant NsG-2317)
(NASA-CR-152244.	 SU-JIM-TR-17)	 Avail:	 NTIS
HC A03/MF A01 CSCL O1C

The constant lift rotor (CLR) employs a control irnput of
patch moment to aeve •al airfoil sections which are free to pivot
on a continuous spar, allowing them to change their patch to
obtain the desired lift A flap-lag-torsion flutter analysis of a
constant lih rotor blade in hover was developed The blade modal
assumes rigid body Rap and lead-lag motions at the root hinge
and each strip undergoes an independent torsional motion The
results are presented in terms of root locus plots of complex
egs^vslues as a function of thrust The effects of several
parameters (including structural damping, center of gravity and
elastic axis offset from aerodynamic center, compressibility
pitch-lag and pitch-flap coupling) on the blade dynamics are
examined With a suitable combination of lag damper and
prich-flop cotrnlirng. . as possible to design a constant lift rotor
binds free from flutter instability 	 Author

N76-20140'# Spection Development Labs.. Inc.. Costa Mass.
Calif
FEASIGIU rY STUDY OF TRANSIT PHOTON CORRELATION
ANEMOMETER FOR AMES RESEARCH CENTER UNITARY
WIND TUNNEL PLAN Finis Ropert
W T Mayo. Jr and A E Smart 7 Feb 1979 66 p refs
Original contains color illustrations
(Contract NAS2.10072)
(NASA-CR-152238.	 SDL-79-8397)	 Avail:	 NTIS
HC A05/ Mr A01 CSCL 148

A laser transit anemometer measured a two-dimensional
vector velocity. using the transit time of scattering particles
between two focused and parallel laser beams The objectives
were (1) the determination of the concentration levels and light
scattering efficiencies of naturally occurring. submicron particles
in the NASA/Ames unitary wind tunnel end 12) the evaluation
based on these measured data of a Inner transit anemometer
with digital correlation processing for nonenlrusrve velocity
measurement in this facility The evaluation critenis were the
speeds at which point velocity measurements could be realuod
with this technique (as determined from computer simulations)
for given accuracy requirements	 JAM
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N79-2Ca05'# Brown Unry . . Providence. R I. Lefschetz Center
for Dynamical Systems
APPLOCAT10N5 Of ALGEBRAIC GEOMETRY IN SYSTEM
TI EGAY In irim Rapes!
Pear L Fe:_ Il Harvard Univ. Car-ibrtdgo. Mew) and Christopher
I. Byrnes Oct 1978 43 p refs
(Grant NeG-2215 Contract N00014 . 75 C ^448. Grant
AF-AFOSR-1516-78)
(NASA-CR-158406. AD-A062770: AFOSR-78-15' 111tpi Avall:
NTIS HC A03/MF A01 CSCL 12A

System theory M concerned with the modelling and analysis
of phenomena both natural and man-made. It to a discipline
whose formal beginnings go back at 'sax' to Watt and Maxwell
and much of its motivation stems from engineering problems
Before World War 11, a system design and anelyais wen pnmanly
an art During and after the war t.rhnir r . it w• cnmplex
variable theory were developed and applied primarily to single
input. single output systems represented by a rational function.
called the transfer function The theory of wrvomechannms
developed rapidly from the end of the wat to the early fifties
and tome-domain methods wen app l ied The representation of
transfer functions via linear. constant-coefficient. differential
equations led to a renewed interest in so-Called state Vace
methods The rapid development of the theory followed and
continues today However. the increasing complexity of the
engineering and economic problems Considered required greater
mathematica! sophistication.	 GRA

N79 . 22045'# TRW Defense and Space Systems Group Redondo
Beach. Calif
EVALUATION OF THE DISCRETE VORTEX WAKE CROSS
FLOW MODEL USING VECTOR COMPUTERS. PART 1
THEORY AND APPLICATION
Jan 1979 102 p refs 2 Vol
(Contract NAS2-9579)
I NASA- CR-152270. TRW-30584-6001-RU-00-Pt-1) Avail.
NTIS HC A06; MF A01 CSCL OIA

The current program had the objective to modify a discrete
vortex wake method to efficiently compute the aerodynamic for
and moments on high fineness ratio ladies If appronmately
10 0) The approach is to increase computational efficiency by
structuring the program to take advantage of new computer
vector software and by developing new algorithms when vector
software can not efficiently be used An efficient program was
written and substantial savings achieved Several test uses were
our for fineness ratios up to f - ISO and angies of attack up
to 50 degrees	 G Y

1 11171-220450 1 TRW Defense and Space Systems Group. Redondo
Beach, Calif
EVALUATION OF TKE DISCRETE VORTEX WAKE CROSS

FLOW MODEL USING VECTOR COMPUTERS. PART 2:
USER'S MANUAL FOR DIVORCE
F D Deffenbaugh and J F Vitz Jan 1979 70 p refs
2 Vol
(Contract NAS2.9579)
INASA-CR 152271. TRW 30584 . 6002-RU-00-Pt-2) Avail.
NTIS HC A04/MF A01 CSCL 01A

The users manual for the Discrete Vortex Cross flow Evaluator
(DIVORCE) computer program is presented DIVORCE was
developed in FORTRAN A for the DCO 6600 and CDC 7600
machines Optimal calls to a NASA vector subroutine package
are piovided for use with the CDC 7800	 G Y.

N75-22052'# Massachusetts Inst of Tech . Cambridge Oept
of Aeronautics and Astronautics
AN ANALYSIS OF LONG AND MEDIUM HAUL AIR
PASSENGER DEMAND, VOLUME 1 FkW Report
Steven E Enksen 1978 75 p refs
(Grant NsG-2129)
I NASA- CR . 1521561 Avail NTIS HC A04/MF AO1 CSCL
05C

A basic model was developed which is a two equation pair

econometric system in wnrcn do ya p - ^-. ,,,, and and airline
level-of-service are the endogenous variables The model arms
to identify the relationship between each of these two variables
and its determining factors. and to identify the interaction of
demand and level-of-service with each other The selected variable
for the measure of air passenger traffic activity in a given pair
market is defined as the number of passengers in a given time
that onginate in one region and fly to the other region for purposes
other than to make a connection to a thud region For medium
and long haul markets. the niodal seems to perform better for
larger markets This is due to a specification problem regarding
the route structure variable In larger markets. a greater percentage
of nonlocal passengers are accounted for by this variable
Comparing the estimated fare elasticities of long and medium
haul markets. it appears that air transportation demand is more
price elastic in longer haul markets Long haul markets demand
will saturate with a fewer number of departures ;hen will
demand in medium haul markets 	 A R H.

N79-22063'# Massachusetts Inst of Tech. Cambridge	 Dept
of Aeronautics and Astronautics
AN ANALYSIS OF SHORT HAUL AIR PASSENGER
DEMAND. VOLUME 2 Final Report
Terry P Blumer and William M Swan 1978 132 p refs
(Grant NsG-2129)
INASA-CR-152157) Avail NTIS HC A07/MF A01 CSCL
05C

Several demand models for short haul air travel are proposed
and calibrated on pooled data The models are designed to predict
demand and analyze some of the motivating phenomena behind
demand generation In particular, an attempt is made to include
the effects of competing modes and of alternate destinatrns
The results support three conclusions (1) the auto mode is the
air mode's major competitor. (2) trip time is an overriding factor
in intermodal competition. with sir fare at its present level
appearing unimportant to tht, typical short haul air traveler. and
13) distanceappea r s to underly several demand generating
phenomena and therefore. must be considered very carefully to
any intercity demand model It may be the cause of the wide
range of fare elasticities reported by researchers over the past
15 years A behavioral demand model is proposed and calibrated
It combines the travel generating effects of income and population,
the e

ff
ects of modal split. the sensi t ivity of trove! to price and

time, and the effect of alternative destinations satisfying the trip
purpose	 A R H

N79-22054'# Massachusetts Inst of Tech. Cambridge 	 Dept
of Aeronautics and Astronautics
AN ECONOMIC MODEL OF THE MANUFACTURERS'
AIRCRAFT PRODUCTION AND AIRLINE EARNINGS
POTENTIAL VOLUME 3 Final Report
James T Kneafsey and Rich& d M Hill 1978 185 p refs
(Grant NsG 2129)
INASA-CR 1521581 Avail NTIS HC A09/MF A01 CSCL
05C

A behavioral explanation of the process of technological
change in the U S aircraft manufacturing and airline industries
is presented The model nd cstes the princi pal factors which
influence the aircraft (airframe) manufacturers in researching
developing constructing and promoting new aircraft technology
and the financial requirements which determine the delivery of
new aircraft to the domestic trunk airlines Following specification
and calibration of the model the types and numbers of new
aircraft were estimated historically for each airlines fleet
Examples of possible applications of the model to forecasting
an individual airline s future fleet also are provided The functional
form of the model is a composite wh ch was derived from several
preceding econometric models developed on the foundations of
the economics Of innovation. acquisition. and technological change
and represents an important contribution to the improved
understanding of the economic dnd financial requirements for
aircraft selection and production The models primary applica-
tion will be to forecast the future types and numb 	 of new
aircraft required for each domestic airlines fleet 	 A R H
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N79-223S6 v / Massachusetts Inst of Tech, Cambridge Dept
of Aeronautics and Astronautics
THE IMPACT Of CHANGING TECHNOLOGY ON THE
DEMAND FOR AIR TRANSPORTATION Firs it Rpain
James T Knoofsey and Newel K Tenets 1978 27 p raft
!Grant NeG-21291

(NASA-CA-152191) Avant: NTIS HC A03/MF A01 CSCL
06C

Demand models for air transportation that are sensitive to
the impact of changing technology were dsve"d The models
are responsive to potential changes in technology. and to changing
economic. social. and political factors as wall In addition to
anticipating the wide differences in the factors influencing the
demand for long haul and short haul air travel, the models were
designed to clearly distinguish among the unique features of
these markets	 J M S

1 1179-22075'/ Boeing Vertol Co, Philadelphia. Pa
IDENTIFICATION OF HIGH PAYOFF RESEARCH FOR MORE
EFFICIENT APPLICATOR HELICOPTERS IN AGRICULTURE
AND FORESTRY
Kenneth T Waters May 1979 64 p refs
(Contract NAS2-10040)
!NASA-CR-152258.	 D2 10-11193- 1)	 Avail	 NTIS
HC AJ8/MF A01 CSCL 01C

The results of a study of the uses of helicopters in agriculture
oil ; xestry in the United States arm discussed Comparisons
with agricultural airplanes are made in terms of costs of aerial
application to the growers An analysis of cost driven and potential
improve."ents to helicopters that will lower costs is presented
Future hands are discussed. and recommendatronf for research
are outlined Operational safety hazards and accident records
are examined, and problem areas are identified Areas where
research and development are needed to provide opportunities
for lowering costs while increasing productivity are analyzed

Author

N79 22100'0 Flow Ressarcn. inc Kent. Wasp
PROCEDURE FOR NOISE PREDICTION AND OPTIMIZA-
TION OF ADVANCED TECHNOLOGY PROPELLERS
FYsel Report
Wen-Hver Jou and Samuel Bernstein Apr 1979 54 p refs
iContrect NAS2 98071
INASA-CR-3080 Hopi-119r Avail NTIS HC A04/MF AO
CSCL O1C

The sound field due to a propeller operating at supersonic
tip speed in a uniform flow was investigated Using the fact
that the wsve front in a uniform stream is a convected sphere.
th8 fur..rimontsi solution to the convected wave equation was
easi ly ootsined The F0 ir4r coefficients of the pressure signature
w:arq ob(srned by a for field approximation, and are expressed
at en integ-ai over the blade platform It is shown that cones
of silmncw extvt fore and aft the propeller plane The samiapex
angles cr. srswn These angles are independent of the individual
Mach cumpvteaa such as the flight Mach number and the
rotation Mach number The result is confirmed by the computation
of the ray path of the emitted Mach waves The Doppler
amplification factor strengthens the signal behind the propeller
while it weakens that upstream	 J.M S

N79 25024 8 # Jouglas Arualt Co Irir Long Bea, h Calif
SIMULATED PROPELLER SLIPfTREAM EFFECTS ON A
SUPERCRITICAL WING
H Robert Welge and James P Crowder Jun 1978 72 p
refs

(Contract NAS2.9472)
(NASA-.R-1521381 Avail NTIS	 HC A04, 1i1 • 411	 CSLL
21E

To quantity the installed performance of high speed (M -
0 8) turboprop propulsion systems, an experimental program
designed to assess the magnitude of the aerodynamic interference
of a propeller slipstream oo a supercritical wing has been
conducted The last was conducted in the NASA Ames 14-foot
wind tunnel An elector nacelle propeller slipstream simulator was
used to produce n slipstream with characteristics lvpical of
advanced propellers presently being investigated A supercritical
wing-body configuration was used to evaluate the interference
effects A traversing total pressure rake was used to make flow
field measurements behind the wing and to calibrate the slipstream
simulator The force results indicated that the interfe rence 4rsg
amounted to an increase of ten counts or about 3% of the
wing-body drag for a two engine configuration at the nominal

propeller operating conditions However. at the higher swirl angles
(1 1 deg vs 7 deg nominally) the interference drag was favorable
by about the same magnitude	 Author

N79-29024'# Low Energy Transport Systems. Capistrano Beach.
Calif
SUMMARY OF PAST EXPERIENCE IN NATURAL LAMINAR
FLOW AND EXPERIMENTAL PROGRAM FOR RESILIENT
LEADING EDGE
B H C rmichael May 1979 50 p refs
(Contract NAS2.10113)
(NASA-CR-152276) Avail NTIS HC A03/MF A01 CSCL
01A

The potential of natural laminar flow for significant drag
reduction and improved efficiency for a rcreft is assessed Past
experience with natural laminar flow as reported in published
and unpublished data and personal observations of various
researchers is summarized Aspects discussed include surface
contour, waviness and smoothness requirements noise and
vibration effects on boundary layer transition, boyndary layer
fltability criteria. flight experience with natural laminar fIc- , and
auction stabilized boundary layers, and propeller slipstream. rain,
frost ice and insect contamination effects on boundary layer
transition The resilient leading edge appears to be a very promising
method to prevent leading edge insect contamination 	 A R H

N79-29OSSa / McDonnell Aircraft Co. St Louis, Mo
THRUST AND MASS FLOW CHARACTERISTICS OF FOUR
36 INCH DIAMETER TIP TURBINE FAN THRUST VECTOR-
ING SYSTEMS IN AND OUT OF 2000ND EFFECT
D W Esker and H A Roddiger Jun 1979 105 p refs
(Contract NAS2-9890)
fNASA CR-152239.	 MDC-A5704)	 Avail.	 NTIS
HC A08/MF A01 CSCL 21E

The calibration tests carried out on the propulsion system
components of a 70 percent scale, powered model of a NASA
3-fan V/STOL aircraft configuration are described The three
X3/8B/TS8 turbotip fan units used in the large scale powered
model were tested on an isolated basis over a range of ground
heights from H/D of 1 02 to infinity A higher pressure ratio
LF336/J85 fan unit was tested over a range of ground heights
from 1 55 to infinity The results of the test program demon-
strated that (11 the thrust and mass flow performance of the
X3785/TSB nose lift unit is or sent ially constant for H/D variations
down to 1 55. at H/O 1 02 back pressurization of the fan exit
occurs and is accompanied by an increase in thrust of five percent
(2) a change in nose fan exit hub shape from flat plate to
hemispherical produces no significant difference in louvered lift
nozzle performance for height variations from H/D - 1 02 to
infinity, (3) operation of the nose lift nozzle at the higher fan
pressure ratio generated by the LF336/J85 fan system causes
no significant change in ground proximity performance down to
an H/D of 1 55, the lowest height tested with this unit. and
14) the performance of the left and right X3768/T58 lift/cruise
units in the vertical lift mode remains unchanged within plus or
minus two percent for the range of ground heights from H/D -
1 02 to infinity	 J.M S
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N79-2W.42'# Massachusetts trial of Tech., Cambridge
Aeroelostre and Structures Research Lab
A WIND-TUNNEL INVESTIGATION OF TILT-ROTOR GUST
ALLEVIATION SYSTEMS FkW Report, 1972 - 1974
Norma i D Ham and H Philip Whitaker Jan. 1978 140 p
refs
(Contract NAS2-7262)
(NASA-CR-152284. 	 ASRL-TR-174 . 7)	 Avail:	 NTIS
HC A07/MF A01 CSCL O1C

The alleviation of the effects of gusts on lift rotor aircraft
by means of active control systems we* ,r.estigwisd The gust
generator, the derivation of the equations of motion of the rotor
wing combination. the ccrrefation of these equations with the
results of wind tunnel model tests. the use of the equations to
design various gust alleviating active control systems, and the
testing and evaluation of these control systems by means of
wind tunnel model tests were developed.	 S.E.S

N79-24374'/ Lockheed Missiles and Space Co. Huntsville.
Ala	 Research and Engineering Center
INVESTIGATION OF A LASER DOPPLER VELOCIMETER
SYSTEM TO MEASURE THE FLOW FIELD AROUND A
LARGE SCALE V/STOL AIRCRAFT IN GROUND EFFECT
Andrew D 2alay. Melvin R Brosholars. Archie J Jordan. Kenneth
R. Shnder. and Cart D Vought May 1979 76 p refs Document
includes n microfiche supplement
(Contract NAS2-8959)
INASA-CR-152212. LMSC-HREC-TR-D568) Avail NTIS
HC E04/ MF A01 CSCL 148

)Tie Row field measured around a hovering 70 percent scale
vertical takeoff and landing ( V /STOL) aircraft model is described
The velocity measurements were conducted with a ground based
laser Doppler velocimeter The remote sensing instrumentation
and experimental tests of the velocity surveys are discussed.
The distnbution of vertical velocity in the fan let and fountain.
the radial velocity in the wall lot and the honzontel velocity
along the aircraft underside are presented for different engine
rpms and aircraft height abouve ground Results show that t is
feasible to use a mobile laser Doppler velocimeter to measure
the Row field generated by a large scale V/STOL aircraft operating
in ground effect.	 S.E.S.

N79. 27128'# Princeton Univ . N J	 Dept of Mechanical
and Aerospace Engineering
THE INFLUENCE OF FEEDBACK ON THE AEROELASTIC
BEHAVIOR OF TILT PROPROTOR AIRCRAFT INCLUDING
THE EFFECTS OF FUSELAGE MOTION FkW Technikel
Report, 1 Sep. 1974 - 31 Jan. 1979
H C Curtiss, Jr. T Komstsuzaki. and J. J Traybar Jul 1979
178 p raft
(Grant NsG-2181)
(NASA-CR-158778: TR-14411 Avail NTIS HC A09/MF A01
CSCL O1C

The influence of single loop feedbacks to improve the stability
of the system are considered Reduced order dynamic models
are employed where appropriate to promote physical insight
The mfluance of fuselage freedom on the seroelasbc stability.
and the inEuancr of the airframe flexibility on the low frequency
modes of motion relevant to the stability and control characteristics
of the vehicle were exammad 	 S E S

N79-24141'# Rockwell International Corp' Columbus. Ohio
LOW SPEED WIND TUNNEL TEST OF GROUND PROXIMITY
AND DECK EDGE EFFECTS ON A LIFT CRUISE FAN V/STOL
CONFIGURATION. VOLUME 1 Contractor Report. Mar.
1978 - Feb 1979
V R Stewart May 1979 118 to
(Contract NAS2-9882)
(NASA-CR-152247	 NR79H-12-Vol-11	 Avail	 NTIS
HC A06 /MF A01 CSCL 01A

The charactentims were determined of a lift cruise fan V/ STOL

multi missionconfiguration rn the near proximity to the edge of
a small Rat surface r epresentation o1 a ship deck Tests were
conducted at both static and forward speed test conditions The
mods) 1012 scale) tested was a four fan configuration with
modifications to represent a three fan configuration Analysis of
data showed that the dock edge effects were in gencral less
critical jr terms of differences from free air than a full deck (in
ground effect) configuration The onr exception to this was when
'he aft edge of the deck was located under the center of gravity
This condition representative of an approach from the rear - showed
s significant lift loss Induced moments were generally small
compared to the single axis control power requirements, but
will likely add to the pilot work load 	 R E S

N79-24142'# Rockwell International Corp, Columbus. Ohio
LOW SPEED WIND TUNNEL TEST OF GROUND PROXIMITY
AND DECK EDGE EFFECTS ON A LIFT CRUISE FAN V/STOL
CONFIGURATION. VOLUME 2 Contractor Report. Mar.
1978 Feb. 197E
V R Stewart May 1979 484 p
(Contract NAS2-0882)
(NASA-CR-152248.	 NR79H-12-Vol-2)	 Avail.	 NTIS
HC A21/MF A01 CSCL CIA

The following test results a-s appended 11) wind tunnel
data. 121 static thrust stand data. and (3) fan calibration data

R,E.S

N79-28964'# Massachusetts Inst of Tech , Cambnoge Fluid
Dynamics Research Lab
EXPERIMENTAL AND THEORETICAL STUDIES ON MODEL
HELICOPTER ROTOR NOISE Interim Rapcn. Mar. 1976 -
Dee. 1977
Krishnoswomy S A avamudan and Wesley L Harris Jan 1978
158 p refs Submitted for publication
(Grant NsG-2095 Contract DAAG29-76-C-00271
(NASA CR-158844. AD-A068180. AR0 12931 2-EX.
Rept-83852 . 1. Rept-78-1) Avail NTIS HC A08/ MF A01 CSCL
20/1

A rimphfied Mach number scaling law is obtained for rotational
and broadband noise components of a model helicopter rotor
The broadband noise sources are further classified into low
frequency and high frequency compon„nt! The scaling laws are
based on the geometric and pe rformance parameters of the rotor
and characteristics of the flow field The existing thaory of Lowson
end 011erhead is used deriving the conventional sixth power law
for the rotational noise of geometrically similar blades operating
in similar now environments The knowledge of unsteady
aerodynamics was exploited to yield analytical formulation for
the low frequency broadband radiation The ambiguous state of
the art regarding the origin and nature of high frequency broadband
noise does not permit such a straightforward scaling law for
this frequency regime Vortices are assumed to be shed at unknown
Strouhal frequency and the scaling law is derived by simply
integrating the blade sectional velocity over the span The MIT
5 x 7 . 1/2 foot anechoic wind tunnel was used to perform
experiments at controlled flow environ Turbulence was generated
at the iniet of the tunnel and simultaneous measurements of
acoustic and turbulence signals were made The experimentally
obtained results are compared with the computed intensities
and spectra of rotational noise. low frequency broadband noise
and high frequency broadband noise from model rotors	 GRA

N79. 29194s # Princeton Univ. N J	 Flight Research Lab
AN IN-FLIGHT SIMULATOR INVESTIGATION OF ROLL AND
YAW CONTROL POWER REQUIREMENTS FOR STOL
APPROACH AND LANDING: DEVELOPMENT OF CAP-
ABILITY AND PRELIMINARY RESULTS
D R Ellis and S C Rais nghani Apr 1979 44 p refs
(Contract NAS2 7350)
(NASA-CR-152307.	 MAE-14221	 Avail	 NTIS
HC A03/MF A01 CSCL O1C
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A six-degree-of-freedom vurab!e w; -:: research aircraft
was used to determine the minimum lateral-directional control
power required for desirable and acceptable levels of handling
Qualities for the STOL landing approach task in a variety of
simulated stmo.phenc disturbance conditions tot a range of
lateral-directional response characteristics Topics covered include
the in-Right simulator cmaswmd simulation. turbulence simulation,
test configrations, and evaluation procedures Conclusions based
on a limited sampling of simulated STOL transport configurations
flown to touchdown out of 8 deg. 75 kt MLS approaches. usually
with a sidestep maneuver are discussed	 AA H

NM30134 * # Rail Co Baltimore. Md
MAINTENANCE COST STUDY OF ROTARY WINO AIR-
CRAFT, PHASE 2 Irtaetim Report
Aug 1979 34 p
(Contract NAS2-9143)
(NASA-CR-152291) Avail NTIS HC A03/MF A01 CSCL
02A

The Navy& maintenance and matenals management data
bale was used in a study to determine the feasibility of predicting
unscheduled maintenance costs for the dynamic systems of
military rotary wing aircraft The major operational and design
variables were identified and the direct maintenance man hours
per flight hour were obtained by step-wtsa multiple regression
analysis Five nonmilitary helicopter users were contacted to supply
data on which variables were important factors in civil applications
These uses included offshore oil exploration and support, police
and fi re department rescue and enforcement. logging and heavy
equipment movement and U S Army military operations The
equations developed were highly effective in predicting unsched-
uled direct maintenance man ours per flying hours for military
aircraft. but less effect.-- to- comma •c:al or public service
helicopters. probably because of the longer mission durations
and the much higher utilization of civil users	 A R H

1 101179 - 30144'# Analytical Methods. Inc . Bellevue Wash
UNSTEADY FLOW MODEL FOR CIRCULATION-CONTROL
AIRFOILS
Balusu M Rao Jun 1979 28 p refs
(Contract NAS2 10132)
(NASA-CR 152301) Avail NTIS HC A03/MF A01 CSCL
01A

An analysis and a numerical lifting surface method are
developed for predicting the unsteady airloads on two-dimensional
circulation control airfoils in incompressible flow The analysis
and the computer program are validated by correlating the
computed unsteady airloads with test data and also with other
theoretical solutions Additionally. a mathematical model for
predicting the bending-tors on flutter of a two dimensional airfoil
(a reference section of a wing or rotor blade) and a computer
program using an iterative scheme are developed The flutter
program has a provision for using the CC airfoil airloads program
or the Thoodorson hard flap solution to compute the unsteady
fill and moment used in the flutter equations The adopted
msthematica: model and the iterative scheme are used to perform
a Rutter znalysis of a !;pi al CC rotor blade reference section
The program seems to „irk well within the basic assumption
M the incompressiblo rrow	 Author

N79 30193'# Massachusetts Inst of Tech Cambridge Lob
for Information and Decision Systems
VTOL CONTROLS FOR SHIPBOARD LANDING
M.S. Thais
Christopher Graham McMuldroch Aug 1979 198 p refs
(Contract NGL 22 0091241
(NASA CR-152140	 LIDS TH-929)	 Avail	 NTIS
HC A09/MF A01 CSCL O1C

The problem of landing a VTOL aircraft on a small ship in
rough seas using an automatic controller is examined The
controller design uses the linear quadratic Gaussian results of
modern control theory Linear time invariant dynamic models
are developed for the aircraft ship, and wave motions A hover
controller commands the aircraft to track position and orientation
of the ship deck using only low levels of control power Commands
for this task are generated by the solution of the steady state
linear quadratic gaussan regulator problem Analytical perform
n nce and control requirement tradeoffs are obtained A landing
controller commands the arrcrah from stationary hover along a
smooth, low control effort trajectory, to a touchdown on a
predicted crest of ship motion The design problem is formulated
and solved as an approximate finite-time linear quadratic
stochastic regulator Performance and control results are found
by Monte Cario simulations 	 K L

N79-31198'0 Lockheed-Georgia Cc . Marietta
CORRELATION OF DATA RELATED TO SHOCK-INDUCED
TRAILING-EDGE SEPARATION AND EXTRAPOLATION TO
FLIGHT REYNOLDS NUMBER
J F Cahill and P C. Connor Washington NASA Sep 1979
82 p refs
(Contract NAS2 9331)
(NASA-CR 3178) Avail NTIS HC A05/MF A01 CSCL 01C

Pressure data from a number of previous wind tunnel and
flight investigations of high speed transport type wings were
analyzed with the intent of developing a procedure for extrapolating
low Reynolds number dais to flight conditions These analyses
produced a correlation of the development of trsding-edge
separation resulting from increases in Mach number and/or angle
of etiack and show that scale effects on this correlated separation
development and the resulting shock location changes fall into
a regular and appa rently universal pattern Further s • -idies appear
warranted to refine the correlation through a detailed consideration
of boundary layer characteristics and to evaluate scale effects
on supercritical wings	 Author

N79-31222'0 Systems Technology Inc Mountain ',/raw Calif
A COMPILATION AND ANALYSIS OF HELICOPTER
HANDLING QUALITIES DATA. VOLUME 2: DATA
ANALYSIS
Robert K Hefflay Aug 1979 178 p rots
(Contract NAS2 9344)
(NASA CR 3145.	 TR 1087 2 Vol 21	 Avail	 NTIS
HC AO9/MF A01 CSCL 01C

A compilation and an analysis of helicopter handling qualities
data are presented Multiloop manual control methods are used
to analyze the descriptive data stability derivatives and transfer
functions for a six degrees of freedom quasi static model A
compensatory loop structure is applied to coupled longitudinal
lateral and directional equations in such a way the: key handling
qualities features are examined directly	 AW H

N79-32219'0 Lockheed-Georgia Co Marietta
ESTIMATION OF TUNNEL BLOCKAGE FROM WALL
PRESSURE SIGNATURES A REVIEW AND DATA
CORRELATION
J E Hackett 0 J Wdsden and D E Lillev Mar 1979 170 p
refs
Contract NAS2-98831

(NASA-CR-152241) Avail NTIS HC A08/MF A01 CSCL
14B

A method is described for estimating low speed wind tunns
blockage including model volume. bubble separation and vtscm,
wake effects A tunnel-centerline. source/aink distribution it

derived from measured wall pressure signatures using fat
algorithms to solve the inverse problem in three dimensions
Blockage mat then be computed throughout the test volume
Coirelstionr using scaled models or tests in two tunnels wart
made in all caws In many cases model reference area exceeded
10% of the tunnel cross-sectional area Good correlations wan
obtained regarding model surface pressures lift drag and pitchmr,
moment It is shown that blockage induced velocity +ariatron
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across the test section are relatively unimportant but axis
gradients should be considered when model size is determined

MMM

X7S-10006'# Boeing Commercial Airplane Co Seattle, Wash
AN ANALYSIS OF PROP FAN/+IRFRAME AERODYNAMIC
INTEGRATION Final Report
M L Boctor. C. W Clay and C F Watson Oct. 1978 78 p
refs
(Contract NAS2-9104)
(NASA CR 152186 D6 47113)	 Unclassified report

NOTICE Available to U S Government Agencies and Their
Contractors

Potential flow analytical techniques were used to study
aerody iam c integration of the prop fan propulsion concept with
advanced subsonic commercial transport airframes Three basic
configurations were defined and analyzed 11) wing-mounted
prop fan at a cruse Mach number of 08. (2) wing-mounted
prop fan in a low speed conhguraton and 13) aft -mounted
prop fan at a cruise Mach number of 0 8	 SOS

X79 10101'# Systems Technology Inc Hawthorne Calif
SIMULATION MODEL OF CESSNA 402 B Final Report,
Sep. 1977 Jul. 1979
Roger H Hoh. David G Mitchell. And Thomas T Myers Jul
1979 138 p refs
(Contract NAS2-9735)
(NASA-CR 152176. TR- 1 112 11 	 Unclassified report

NOTICE Available to U S Government Agencies and Their
Contractors

A simulation model for the NASA Cessna 4028 was
developed The aerodynamic data were generated by adjusting
full scale wind tunnel data from a similar configuration (Cessna
310) using analytical and empirical techniques Lift and drag
estimates were adjusted based on performance data obtained
from flight test Asymmetric thrust effects were not modeled.
The engine nodel was based on data obtained from the
manufacturer and flight test measurements The longitudinal
control system model included the bobweight and downspring
effects as well as coulomb friction Aileron and rudder friction
ant, b eakout forces were also included in -he model The Cessna
4008 Navomauc autopilot was given in simulation block diagram
form	 J AM

F

X79 . 10015'# RAND Corp Santa Monica Calif
PREDICTING COLT/RELIABILITY/MAINTAINABILITY OF
ADVANCED GENERAL AVIONICS EQUIPMENT
M R Davis. M Kamins and W E Mooz Jun 1978 130 p
refs
(Contract NAS2 9450)
INASA CR-152149 RAND/WN-10233 NASA)

Unclassified report

NOTICE Available to U S Government Agencies and 'heir
Contractors

Practical problems experienced by industry and user groups
in predicting the cost, reliability and maintainability of avionics
for general air aviation aircraft are reviewed The advantages
and limitation of different modeling approaches for cost and
reliability estimates are discussed as well as the special problems
caused by the lack of historical data on maintenance costs
Suggestions are offered on how NASA might proceed in assessing
these factors in the absence of reliable generalized predictive
models	 A R H

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A79-10398' Simulation study of the effect of fuel
conservative approaches on ATC procedures and terminal area
capacity. L Tobias, E A Palmer (NASA, Ames Research Center,
Moffett Feld, Calif,), and P J. O'Brien (FAA, National Aviation
Facilities Experimental Center, Atlantic City, N.J.). Society of
Automotive Engineers, Air Transportation Meeting, Boston, Mass.,
May 1-4, 1978, Paper 780523 13 p. 6 refs,

Fuel-conservative procedures have been investigated using real-
time air traffic control simulations linked to two piloted simulators.
The fuel conservative procedures studied were profile descents and
two types of landing approaches The investigation determined the
effect of these procedures on the ATC system and terminal area
capacity It examined the mixing of aircraft executing fuel
conservative approaches with those executing conventional ap
proaches. The results indicate a systems fuel savings for the landing
approaches under all tested conditions except at, or near, maximum
system capacity. Also, there is a fuel savings and reduced controller
workload for the profile descent procedures	 IAuthorl

X79 10021'# Computer Sciences Corp El Segundo Calif
ELECTRONIC	 FOG	 GENERATOR	 FOR	 FLIGHT
SIMULATION
Elmer E Moots and Mainy Chase Jul 1978 25 p
(Contract NAS2 97411
INASA CR 152265)	 Unclassified report

NOTICE Available to U S Government Agencies and Their
Contractors

At NASA/Ames Research renter a color television monitor
is located at the windshield of a flight simulator to present the
pilots visual flight display A Fog Generator blends an electronically
generated high altdude blue sky fog haze or cloud representation
with the pilot is visual display The result is a reliable repeatable.
computer controlled visual scene. which adds to the realism of
simulated flight	 L S

A79.10903 • Confemnce on Helicopter Structures Tech-
nology, Moffett Field, Calif., November 14-11 11, 1977, Proceedings.
Conference sponsored by the American Helicopter Society and
NASA. Moffett Field, Calif., U.S. Army Air Mob l ty Research and
Development Laboratory, 1978. 211 p. ;10.00. (For individual items
see A79 10904 to A79 109211

Workon advanced concepts 'or helicopter designs is reported.
Emphasis is on use of advanced composites, damage tolerant design,
and load calculations. Topics ccvered include structural design flight
maneuver loads using PDP 10 flight dynamics model , use of 3 D
finite element analysis in design of helico pter mechanical compo
nents, damage tolerant design of the YUH 61A main rotor system,
survivability of helicopters W rotor blade ballistic damage, r;evelop.
ment of a mulatubular spar composite main rotor blade, and a
beanngless main rotor structural design approach using xf	 A
composites.	 H.
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A79-1011106 0 Structural deeps lights marwver loads, udry
POP- 10 first dyresmiw nsodd, E. C. McLaud, K. C. Hamm, and W.
J. Jackson, Jr. In. Conference ors Helicopter Structures Technology,
Moffett Field, Calif., November 1618, 1977, Proceedings. (A71}
1090301 ,05) Moffett Field, Calif , U.S. Army Air Mobility Research
and Develcipnant Laboratory , 1978. 13 p.

In order to achieve mare accurate predicted applied loads and
inertial reactions during structural designs, a nonlinea !tight dynamics
model for evaluation of helicopter hand:rng qualities and control
system design has been developed. The 'light maneuvers conducted
consist of the design specification wluirwrients for symmetrical
pullup and pushover, rolling pullouti, vertical takeoff, yaw mareu-
veirs both in sideward flight and at forward speed, gush, &A he
effects of tail rotor lose. The program provides data on acceleratioi.
rates, attitudes, and applied loads at all critical points within tM
marauver. The correlation of the flight dynamics model with
UH-8pA Black Hawk flight test data for longitudinal, lateral, and
ruder inputs is generally good.	 P.T.H.

A791090O N Derivation of control toads for berirsgltr•
rotor sytteme. P. G. C. Dixon (Boeing Vertol Co., Philadelphia, Pa.).
In. Conference on Helicopter Structures Technology, Moffett Field,
Calif., November 1618, 1977, Proceedings (A79 10903 01 05)
Moffett Field, Calif., U S. Army Air Mobility Research and Develop-
ment Laboratory, 1978. 7 p.

The paper presents a method for calculating the torsional
stiffness of a bearirgless rotor system flexure. Simple analyses of the
torque required to produce axial deformation in a uniformly twisted
flexure, nonuniform torsien of members of symmetrical open cross
section without applied axial loading, and the rigidifying effects of
axial tension on the flexure are performed. From these analyses, the
constants in the expression for torque to twist a bearingless rotor
blade flexure that is axially loaded by the blade centrifugal farce are
calculated.	 P.T.H.

A7W10907 Inspect of operational imass on deaipi of
soon r  campoeise strictures for Army helicamin T L House
and T. E. Condon (U.S, Army, Applied Technology Laboratory, Fort
Eustis, Va.). 1n: Conference on Helicopter Structures Technology,
Moffett Field, Calif , November 1618, 1977, Proceedings (A79
10903 01 05) Moffett Field, Calif., U.S. Army Air Mobility Research
and Development Laboratory, 1978 12 p.

The paper reviews the potential benefits available from corn
posits structures for military aircraft and discuses thole issues whk-i
must ultimately be considered in establishing realistic design criteria
and related operational concepts The interrelationshi ps among
operational damage, repair limitation, and overall aircraft operational
effectiveness and maintenance support costs are discussed along with
how each of these issues might affect design requirements. 	 P.T.H.

A7010908 M A study of stru" ral cowopts frr low rder
crow section /LRCS/ fuselage confrgui, ass. 0 W Scruggs. Jr (U.S.
Army, Applied Technology Laboratory-, Fort Eustis, Va.) and D. W.
Lowry (United Technologies Corp., Sikorsky Aircraft Div , Stratford,
Corm.). In Conference on Helicopter Structures Technology, Mob
ter Field, Calif , November 1618, 1977, Proceedings (A79
10903 01 05) Molter Field, Calif., U.S Army Air Mobility Research
and Development Laboratory, 1978 20 p 5 ref

Three low radar cross section (LRCS) fuselage configurations
were developed with the current OH 60A as a baseline, and several

structural ccxtcepts were develosrd fix these configurations and
analyted with respect to effect on weight, cost, fail safety, and
maintainadlity The effects on *night and cost of uiliong advanced
materials in the configurations were also evaluated 	 P.T.H.

A7W10909 a The love of 3-0 finite dirnwtt anselyfis in the
dtleips of 0 cnplw nseclwwaM comporswra P. P. Dinyovszky and S.
W. McKellip (United Technologies Corp„ Sikorsky Aircraft Div.,
Stratford, Conn.). In Conference on Helicopter Structures Tech-
nology, Moffett Field, Calif., November 1618, 1977, Procwdinga.
IA791090.90105) Moffett Field, Calif„ U.S Army Air Mobility
Research and Development Laboratory, 1978. 5 P.

The results are presented of a research and development
progrem directed at the evaluation of NASTRAN for the efficient
finite element analysis of three-dimensional mechanical components
commonly found in helicopter structures The procedures developed
during this study were used for ttw NASTRAN analysis of the
CH 53A/D rotating swashplate Comparison of the NASTRAN
results for the stresses with experimental results demonstrate that
excellent accuracy can be obtained with NASTRAN.	 (Aunts I

A79. 10910 M A y1ance at Soviet halwopts r damps phiksao-
phy. W Z Stepiniewski, In , Conference on Helicopter Structures
Technology, Moffett Field, Calif., November 1618, 1977, Proceed-
ings. (A79-1090301-06) Moffett Field, Calif„ U.S. Army Air
Mobility Research and Des- elopment Laborator y , 1978. 12 p.

The author gives a report on what current trends in Sovie!
helicopter design are, as judged from the contents of the book
'Helfrsoters' by I tschenko et al The optimization criteria that
Soviet de_^grwtrs appear to be concerned with are (1) weight and
transport effectiveness, (2) an economic integration of functional,
producible, and „aerational eflwiveneu, and (3) general economic
effect of total cost of all machines of a given type on the economy.
Most attention in the review is directed at the studies of maximiza-
tion of useful load.	 P.T.H.

A79-10912 v	 Improved ballistic dionap tolerant is
dwo gh iwm. atm nW construction W. G. Degnan (United
Technologies Corp., Sikorsky Aircraft Div., Stratford, Conn.), C. F.
Hickey, Jr., and A. A. Anvil (U.S. Army, Army Materials and
Mechanics rieselrch Center, Watertown, Meal. In: Conference on
Helicopter Structures Technology, Moffett Field, Calif., November
1618, 1977, Proceedings tA79, 1090301-05) Moffett Fieid, Calif.,
U.S. Army Air Mobility Research and Developm-nt Laboratory,
1978. 12 p. 13 refs

This paper presents the results of research conducted on
ad.esively bonded sheet metal laminate construction to increase
ballistic damage tolerance. Test rasults are presented that show
ballistic damage reduced by factors of 3 1 for 7 62mm and 4 1 for
12 7m armor piercing projectile impact on laminated aluminum
specimens. Modes of failure for monolithic and laminated structures
are presented and discussed. Analysis of the test results shows a
reduction of ballistic damage effects of 5 1 laminate to-monolithic,
with potential for even greater gains Reduced lateral ballistic damage
and increased residual static strength, both compared to monolithic
structures, combine to give the desired improvement .n post ballistic
damage strength	 (Author)

A7910013 N The survivability, of hNicaptws to rotor blade
bellstie drnape. H. Zinberg, J Johnson (bell Helicopter Textron,
Fort Worth, Tex.), and H. Reddick (U.S. Army, Air Mobility
Research and Development Laboratory, Fort Eustis. Va.). In:
Conference on Helicopter Structures Technology, Moffett Field,
Calif., November 1618, 1977, Proceedings (A79-10903 01 05)
Moffett Field, Calif , U.S. Army Air Mobility Research and Develop
ment Laboratory. ISM 12 p- 'I refs

This paper describes a program to invintegate the survivability of
helicopters to rotor blade bdiistic damage. The ballistic threat used
in the investigation was the 23mn. HEI T. Ballistic damage to the
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rotor blade wiC alter the dynamics of ;he helicopter, ,mpair the
strength of the rotor, and change the aerodynamics in 'he region of
the damage. These results were studied parametrically and the results
are presented. A survivability model was a- 'eloped to compute the
damage inflicted by the projectile and to s the ^:apability of the
helicopter to survive. This required idevetoptity a new helicopter
dynamic simulation program and separate fatigue analyses for metal
std t.o'spoonte blades Ballistic and fatigue tests were performed to
e.Fvatr pre%'rctions matte by the survivability rr.del. 	 (Author)

A7910914 p Damage tolerant design of the YAH-64 main
rotor blade. M. F. Symonds ISumms Corp., Hughes Helicopters Div.,
Culver City, Calif.). In: Conference on Helicopter Structures Tedi-
nology, Moffett Field, Calif., November 1618, 1977, Proceed.ngs.
IA77-109030105) Moffctt Field, Calif., U.S. Army At Mobility
Research and Development Laboratory, 1978. 10 p.

One of the main design goals for the YAH-64 helicopter was the
capability for continued safe operation fix least 30 minutes sifter
damage from any single hit by a 12.7mm armor-piercing incendisiv
(API) projectile and minimization of damage effects from an impact
by a 23mm high explosive incendiary (HEI) missile. The paper
describes how this and otter design goals we — attained in the main
rotor blade. Damage tolerant design concepts noorporated in the
main rotor blade include deep structural chv ,; of 50.5% of blade
chord melt,spar design with redundancy ar,d crack retardant, orient
failure in sp..iwise direction, aM vent p ensure in spenwise direction.
use of AM355CRT stainless steel. fiberglass used as crack retardant;
redundant root fittings and root doublers: and redundant tip design.

P.T.H.

A79. 10916 a Composite rotor tnli). I, 11. R J. Mayerjak
(Kaman Aerospace Corp, Bloomfield, Conn.) and G. T Singley. III
(U.S. Army, Applied Technology Laborator y , Fort Eustis, Va.). In:
Conference on Helicopter Structures Technolog y , Moffett Field,
Calif., November 1618, 1977, Proceedings. (A79.1090301-05)
Moffett Field, Calif , U.S, Army Air Mobility Research and Develop-
ment Laboratory, .978. 8 p. Grant No. DAAJ02.75-C-0013.

The paper describes the testing in fatigue at design loads and the
static testing under limit loads of the composite hub being developed
for the CH-54B helicopter. The tests were designed so as not to
destroy the single specimen in existence The tests demonstrated
fatigue strength sufficient to survive 1 million cycles of the fatigue
design loads. A residual strength after fatigue testing sufficient to
support the most critical flight loads was demonstrated Adequate
stiffness for dynamic compatibility with the rotor ccntrols and drive
train was also demonstrated. Information on the importancecf
secondar y bending in tt a plates was obtained. 	 P T.H.

A79-10917 - Survey of the application of reinforced com-
polites in European helicopters. G. C. Ailing, Jr. (U.S. Army, Foreign
Science and Technology Center, Charlottesville, Va.). In. Conference
on Helico pter Structures Technology , Moffett Field, Calif., Novem
bar 1618, 1977, Proceedings. (A79-1090301 05) Moffett Field,
Calif., U.S. Army Air ' brlity Research and Development Labora-
tory, 1978 6 p. 13 raft.

The paper discusses briefly some of the uses to which composite
materials have been put in helicopter rotor blades and main rotor
hubs. The BO 105 rotor blade is an all composite structure consisting
of a C spar, a foam-stabilized trading edge, and a glass cloth skin.
Fabrication is entirely by hand The main rotor blade for the AS 350
has a mechanically wound spar and skin, and may be one of the least
expensive blades in the world. The Starflex rotor hub employs
S-glaa-reinforced epoxy and elastomerrc bearings to achieve a drtistic
simplification of the rotor head The hub star consists of a built-up
laminate of glass cloth. This hub is only 60% as heav y as a
comparable fully articulated hub and costs only one f purth as much
to produce	 P T.H.

A79.10918 a Advanced tectsn3logy hel icopter landing peat.
W. T. Alexander, Jr (U S. Arm f, l viation Research and Develop
ment Command, Fort Eustis, Vs.) and R. E. Goodall (Summa Corp.,
Hughes Helicopters Div., Culver Cit y , Calif.). In: Conference :a
Helicopter Structures Technology, Moftett Field, Calif., Novi mber
I 18, 1977, Proceedings. (A79. 1090301-05) Moffett Field, Calif.,
U.S. A,my Air Mobility Research and Development Laboratory,
1978. 9 p. a refs.

This report covers work performed on the advanced helicopter
landing gear program. The objectives of the program were to design,
fatmicate, and test a wheel type advanced main landing gear concept
poss.-sing high-energy-absorbing characteristics for helicopters in the
15,r100-pound class. These obiectives were achieved by formulating
design criteria through a data sear& -, choosing the most cost effective
composite m^;enal, and by design analysis, selecting the most
promising landing gear concept. This concept used graphite epoxy as
a structural material t,, fabricate the trailing arm of the main landing
gear of the Hughes YAH 64 heiicopter by wet filament winding
(WFW). The graphite arm wes successfully tested, demonstrating the
practicality of employing composite structures in the construction of
high-energy-absorbing landing gear components. 	 (Author)

A79. 10919 v Development of a multitubular spar composite
main rotor blade. R. E. Head (Summa Corp., Hugt,es Helicopter;
Div., Culver City, Calif.) and N. J. Calopodas (U.S. Army, Applied
Technology Laboratory, Fort Eustis, Va.). In: Conference on
Helicopter Structures Technology, Moffett Field, Calif„ November
16. 18, 1977, Proceedings, (A79-10r,'01-05) Moffett rield, Calif.,
' I .S. Army Air Mobility Research and Development Laboratory,
.978. 9 P.

A multitubular spar (MTS) composite main rotor blade was
develo ped for the AH 1G helicopter in the original production metal
geometry. To minimize material cost, the wet filament winding
IWFW) technique was used. The spar structure is spread over the
forward half of the chord to provide ballistic survivability against the
23mm HEI-T threat. The blade passed all fatigue, static, repairability,
and ballistic tolerance tests. Radar absorbing material moded into the
leading edge made a significant reduction in radar cross section.
Flight tests exploring 80% of the AHAG flight envelope were
conducted. A comparison of blade loads in similar flight conditions
shows that the MTS end the met-0 blade loads are similar. Cost
analysis showed that the MTS blade could be produced and sold for a
lower price than the metal blade.	 P.T.H.

A79-10920 + Boeing Vertof beanngless main rotor structural
design appwwh using advanced composites. G J. Wohnert, M. W.
Shefflor IBosing Vertol Co., Philadelphia, Pa.l. sou H. K. Reddick
I'I,S. Army, Air Mobility Laboratory, Fort Eustis, Va.). In
Conference on Helicopter Structures Technology, Moffett Field,
Calif., November 1618, 1977, Proceedings. (A79-1090301.05)
Moffett Field. Calif , U.S. Army Air Mobility Research and Develop
ment Laboratory, 1978. 8 p.

The bearingless main rotor (BMR) system has no pitch, flap, or
lead/lag bearings. The twit, fiberglass channel beams are the principal
structural members which accommodate pitch inputs and r,onmal

flap and lag motions, as well as provide for the retent i on of the
Wades against centrifugal force The material is tailored to meet the
frequency criteria and still have low stress levels by placirg the peak
flap , chord, arid torsional stress at different spanwiw local ons.
The paper describes methods of analyzing the loads on the system
and also the results of testing the system for its load res ponses. This
formed the basis for life calculations for the com ponents. Verifica-
tion of fatigut analysis is in progress.	 P,T.H.
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AM10921 • Ultrasonic waidirq /aoNd state bortdinil/ of
ser-oft structure - Fact or fancy. J. Devine. G. K. Dirge (Summa
Corp., Hughes Helicopters Div., Culver City, Calif.), and R. G.
Vollmer (U.S. Army, Aviation Research and Development Com
mend, Fort Eustis, W. in. Conference on Helicopter Structures
Tochnotogy. Morirn;l Field, Calif., November 16118, 1977, Proceed-
inga- WT-1090301-061 Moffett Field, Calif., U.S. Army Air
Mobility Rtear& and Development Laboratory, 1978. 24 p. 8 refs.

Ttie paper describes the ultrasonic welding of an inner skin to or
outer skin of a YAH -64 helicopter access door. It was found that the
ultrasonically welded access door had su perior strength, reduced
weight. Ytd reduced cost as )rnpared with other joining techniques.

P.T.H.

A79-14971 ' Design and evaluation of flight directors for
V/STOL airtrah- R. A- Hess (NASA, Ames Research Center, Moffett
Field. Calif.). In: Conference on Decision and Control, and Sympo-
sium on Adaptive , 16th, and Special Symposium on Fuzzy

Set Theory ad Applications, New Orleans, La.. December 7-9, 1977,
Proceedings. Volume 1. (A79 14957 04-63) Piscataway, NJ., Inst;
tute of Electrical and Electronics Engineers, Inc., 1977, p 241-246.
8 refs.

A brief review of model based techniques for the design of
awash flight directors is undertaken. An analytical director uevgn
technique which utilizes an optimal control model of the human
arlot is then discussed in more detail. The ai>rly ical and expenmem
tai results of three specific di:eetor design studies are discussed, all
imix l y ing control of a light utility helicopter. Finally, a general design
methodology it discussed which can aid in the specification of
pilot centered drsplr • requirements	 (Author)

A79-14973 • Lie theoretic aspects of the Riccati equation.

R. Hermann (Harvard University. Cambridge, Mass.) and C. Martin
(NASA, Ames Research Center. Moffett Field, Calif.). In: Confer-
ence on Decision and Control, and Symposium on Adaptive

Processes, 16th, and Special Symposium on Fuzzy Set Theory and
Applications, New Orleans, La.. December 7-9, 1977, Proceedings.
Volume 1. (A7%14957 04-631 Piscataway. N.J., Institute of Electri-

cal and Electronics Engineers, Inc.. 1977, p. 265270. 9 refs.
Venous features of the application of Lie theory to matrix

Riccati equations, of basic importance in control and system

theo•ies, are discussed Particular consideration is given is :enrralizer
foliation, the Cartan decompositicn, matrix Riecati equatiorr•.- .
systems on Grassmanians, local analysis near a zero point of a vector

field, linearization in homoge,wous space, the tangent bundle in
terms of partitioned matnce r , and stability properties of fixed points

of R ccati vector fields.	 B.J.

A79. 15250 * Microwave diagnostic for the determination of

the electrum temperature of a low density sfsoce-(seated argon
plasma. C. P Schneider (Munchen, Hochschule der Bundeswehi,

Munich, West Germany) and R. J. Exberger KN SA, Ames Research
Center, Moffett Field, Calif.). In Shock tube and shock wave
research, Proceedings of the Eleventh International Symposium,

Seattle, Wash., July 11 14, 1977. (A79 . 15207 0434 1 Seattle, Wash,

Unversi;y of Washington Press, lC78, p 482-489. 7 refs.
The diffraction, defocusing and beam bending effects of

microwaves ',ansmitted through a bounded shock-heated argon

plasmawrth low electron density are i-svestigated with the purpose of
developing an accurate method fc. electron temperature (Tel
determination. Th s report describes the evaluation te,;inique and
presents results for an argon plasma with pressure between 3 and 10

torr, and T2 between 5500 and 9500 K. The electron temperature
values obtained have a range uncertainty between -20% and - 10%

o. ly The electron temper.ture is equal or lower by approximately

1(100 K i,r comparisor. to the heavy particle temperature (T2).
(Author)

A79-19M e M Status end sum-nary of laser +rserry conver-
sion. G. Us (NASA, Ames Research Center, Moffett Field, Calif.).

In: Radiiii energy convaruon in space; Cnnference, 3rd, Moffett
Field, Calif., January 26-28, 1978, Technxal Papers. IA79 19801 04
44) New York, American Institute of Aeronautics and Astrunautics.
Inc., 1978, p. 549366. 33 refs.

This paper presents a survey of the status of laser energy

converters. Sure the inception )f these devices in the early 1970's,
significant advances have been made in understanding the basic
conversion processes. Numerous theoretical and experimental studies

have indicated that laser energy can be converted at wavelengths
from the ultraviolet to the far-infrared. These converters can be
dassified into five general categories: photovoltaics, heat engines,

thern-oelearonic, optical diode, and photochemical. The conversion

can be directly into electricity (such as the photovoltaic, therrnoelec-
tronic, and optical diode) or it can go through an intermediate stage
of onversion to mechanical energy, as in the heat engines. The
photochemical converters result in storable energy such as hydrogen.
Projected conversion efficiencies range from about 30% for the
photochemical to nearly 75% for the heat engines. 	 (Author)

A79-18100 • * Transonic flow about a twodmensional airfoil
irwrscd and turbulent flow properters. D. A. Johnson (NASA, Ames
Research Center, Moffett Field, Calif.) and W. D. Bachalo }NASA,
Ames Research Center, Moffett Field; Syactron Development
Labor atunes, Inc., Costa Mesa, Calif.). American Institute of Aero-
nautics and Astronautics. Fluid and Plasma Dynamics Conference,
11th, S off/e. Wash., July 10-12, 1978, Paper 78-1117. 21 p. 17 refs.

F low. lire. .... _ rements are presented far a symmetrical NACA
64AOIO airfoil section at transonic conditions. Measur•.ments were
obtained for three ang les of attack with the free-stream Mach
number fixed at 0-8. The cases studied included a weak shock
wave/boundary layer interaction, an interaction of medium strength
with mild separation, and an interaction of sufficient strength to
produce a shock induced stall situation. Two nomntrusve optical
techniques, lawr veloumetry and holographic interferome'.v, were

used to characterize the cows. The results include Mach number
contours and flow angle distributions in th_ inviscid flow regions,
and turbulent flow properties, including the turbulent Reynolds
sresses, of the upper surface viscous layers, and of the ,ear wake.
The turbulent flow measi remeiits reveal that the turbulence fluctua-
,ions attain eq,idibnum wah the local mear flow much faste r than
previously expected.	 (A-,thor)

A79-18127 • Analytic investigation of advancing blade drag
reduction by tip modifications. M E. Tauber (NASA, Ames Research

Center, Moffett Feld, Ca l if 1. In American Helicopter Soue'v.

Annual Nabonal Forum, 34th, Washington, D.C., May 1517, 1978,
Proceedings, W9 1812b 05-01) Washington, D.C., American Hell-
copier Society. 1978. 10 p. 13 refs. (AHS 78.011

Analytic techniques were apolied to study the effect on the

performance of the nonlifling advancing blade when the outboard
5% of the blade . mod,f ed to reduce drag The tip modifications
studied consisted of reducing airfoil th l c;,ness, sweepback, and
planform taper The reductions in instantaneous -Iraq and torque
were calculated for tip speed ratios from about 019 to 0.30.
corresponding to advancing blade tip Mach numbers of 0 855 to
0 936, resnecirively. Approximations required in the analysis intro-
duce unceria nhes into the computed absolute values of drag and
torque, however, the differences in the quantities should be a fairly

reliable measure cf the effect of changing tip geometry. For example.
at the highest tip speed, instantaneous drag, and torque were reduced
by 20% and 24%. respectively, for tip sweep of 40 deg on a blade

using an NACA 0010 airfoil and by comparable amounts for 311deg
sweep on a blade having an NACA 0012 airfoil section. The present
method should prov: to be a useful, inexpensive technique for
identifying promising confiy„rations for add!t oval study and testing.

1Author)
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A79 18129 ' _ Full-mole wind tunnel Has of n modern holi-
copter main rotor - Investigation of tip Mach number effect: and

comparisons of four to shapes. R. H. Stroub (NASA. Ames Research
Center, U 9 Army, Aeronsechania Laboratory, Moffett Field,
Calif.). In American 4elicopter Society. Annual National Forum,
34th, Washington. D.' May 15-17, 1978, Proceedings. (A79-

18126 05. 01) Washington. D.C.. American Helicopter Society, 1978.
7 p (AHS 78.03)

A test of a fu'I-scale helicopter rotor was conducted in the
NASA Ames Research Center 40. by 80-Foot Wind Tunnel to
investigate performance characteristics of rotors with various tip
geometries. Four blade tip geometries were investigated: rectangular,
trapezoidal, varept rectangular, and swept trapezoidal. The investigs-
uon was accomplished over an advance ratio range of 0.2 to 0.375
and an advancing blade Mach number range from 0.72 up to 0.97.
On a poser basis, the best overall tip grometry was the swept
trapezoidal configuration.	 (Author)

A79 18153 ' e Analytical design of a high performance stabd
fly 31 control augmentation system for a hirgNera rotor helicopter.
K. Miyajima (NASA, Ames Res-,arch Center, Moffett Field. Calif ).
In: American Helicopter So iety. Annual National Forum, 34th,

Washington, D.C.. May 1517, 1978. Proceedings. (A79 . 1812605-
C1) Washington. D.C.. American Helicopter Society, 1978. 16 P. 14

refs. (AHS 78.271
A stability and control auymentation system (SCAS) was de

signed based on a set of cumprehensive performance criteria. Linear
optimal control theory was applied to determine appropriate fee($

back gains for the stability augmentation system (SAS). The helicop-
ter was represented by six de(yee-of-freedom rigid  body equations of
motion and constant factors were used as weightings for state and
control variables. The ratio of these factors was employed as a
parameter for SAS analysis and values of the feedback gains were

selected on this bans to :alisfy three of the performance criteria for
full and partial state feedback systems. A least squares design method
was then applied to determine control augmentation system (CAS)
cross feed gains to satisfy the remaining seven performance criteria.
The SCAS gains were then evaluated by nine degree-of freedom
equations which include flapp.ng motion and co:sclusions drawn
concerning the necessity of incluk;ing the pitrhvregressing and roll/

regressing modes in SCAS analyses.	 iAuthor)

A79 18155 ' 0 A piloted simulator investigation of augmenta-

tion synems to improve helicopter na"ll tMaarth handling quali-
ties. R T N. Chen. P D Talbot, R M. Gerdes. and D C Dugan
(NASA, Ames Research Center, Morten Feld. Calif.). In. American
Helicopter Society, Annual National Forum, 34th, Washington. D.C..
May 1517, 1978, Proceedings. (A79 18126 05-01) Washington,
D.C., American Helicopter Society - 1978. 23 p. (AHS 78.29)

A piloted simulation study assessed various levels of stability
and control augmentation designed to improve the handling qualities
of several helicopters in nap-of the-earth (NOE) flight. Five basic

single rotor helicopters one teetering, two articulated, and two
h,ngeiess which were found to have a variety or major deficiencies

in a previous fixed-based ..mulator study were selected as baseline
configurations. The stability and control augmentation systems
(SCAS{ include simple control augmentation systems (CAST to de-

couple pitch and y aw responses due to collective input and to

quicken the pitch and roll control responses. SCAS of rate command
type designed to optimize the ensitiv ty and damping and to de-
couple the pitch roll due to aircraft angular rase and attitude com-
mand type SCAS. Plot rat.rys and commentary are presentesJ as well

as performance data related to the task. SCAS control usage and
their gain levels associated with specific rotor type are also discussed.

(Author)

A7%18171 • Definition and analytical waluation of a
power manrepment system for tilt-rota aircraft J. J. Morris and H.
R. Alexander (Boeing Vertol Co., Philadelphia, Ps.). In: American
HNicopter Society, Annual National Fnrum, 34th, Washington, D.C.,

May 15-17, 14.,8, Proceedings, (A79-181260501) Washington,
D.C.. Americas Helicopter Society, 1978 8 p• 6 refs. Research
u.pported by the Boeing Vertol Co.. Contracts No. NAS2-6505, No.
NAS2 6596. (AHS 78-48)

The paper reviews the special design criteria which apply to
power management in a tilt rotor aircraft. These include the need for
accuratu and fast control of rpm and thrust, while accounting for the

dynamic interactions between rotor systems caused by c.oss-shafting
and aircraft late-&I/directional response. The power management

system is also required to provide acceptable high speed sensitivity to
longitudinal turbulence. It is shown that the criteria can best be met
using a single governor adjusting the collective pitch by an amount
proportional to a combination of the average rpm and the integral of

the average rpm of the two rotors. This system is evaluated and
compared with other candidate systems in hover and cruise flight.

(Author)

A79 . 18181 • • Wind-tunnel tat results of a full-scale mufti-
eyclx, controllable twist rotor. J. L. McCloud. III (NASA, Ames
Research Center, Moffett Fie ld, Calif.) and A. L. Weisbrich (Kamm
Aerospace Corp., Bloomfield, Conn.). In. American Helicopter
Society, Annual National Forum, 34th, Washington, D.C., May
15 17 , 1978. Proceedings. (A7%1812605-01) Washington, O.C.,
American Hencopter Society. 1978. 20 p. 5 refs. (AHS 78.66)

Results of wind tunnel testing of a multicycltc controllable twist
rotor at several flight conditions and advance ratios of 0.22 and 0.33

are evaluated. It is found that blade 'lstwise bending moments and
root cont rol actuator loads (fixed system) can be reduced with
multicyclic control. Flatwise bending moment reductions of 22 30%
with concurrent 83% reductions in control loads were predicted.
Analysis of profile power changes indicates a decrease in profile
power coefficient o f 0.00016, corresponding to a loss of 0.12 sq m
of equivalent drag area.	 P. T. H.

A79 18185 ' Y Flap4ag-torsion aeroslastic stability of

circulation-controlled rotors in hover. 1. Chopra (NASA. Ames
Research Center- Moffett Field. Calif.( and W. Johnson (U.S. Army,
Aeromechanics Laboratory. Moffett Feld. Calif.). In American

Helicopter Society, Annual National Forum, 34th. Washington. D.C.,

Msv 15-17, 1978, Proceedings. IA79-18126 35-01) Washington,
O.C.. American Helicopter Society, 1978. 15 p. 5 refs. (AHS 7864)

The results of a t ieorehcal investigation of the flap lag torsion
stability of circulation controlled rotors in hover are presented.

Stability boundaries are presented as a function of thrust and lag
frequency, at several levels of blowing coefficient. for flap frequent
ties of 1. Vrev and 1.8/ rev The effects of several parameters on the
blade flap-lag stability are examined, including structural damping,
structural coupling, pitch-lag and pitch-flap coupling. and the blade
feathering motion. The trailing edge blowing can have a major impact
on the blade aeroelasac stability. which should be considered in the
rotor design. The implications of these results for the current CCR
and X Wing rotorcraft designs are considered. 	 (Author)

A79-18422 • DSPOBJ • System for display of multiple sets
of three-dimensional data J B. Ashbaugh (NASA, Ames Research
Center, Moffett Feld, kalif : USAF, Washington. D C.I. D P.
Roland, and L. F. Laim (NASA, Ames Research Center, Moffett
Field, Calif., Informatics PMI, Inc.. Palo Alto Calif.) Conpurers and
Graphics, vol 3, no 2 3. 1978, p 63-70 Contract No NAS2 6914
25.
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OSPOBJ is a FORTRAN s uCroutine to control the display of
threr•dimerimnel lie ne;works on a stand alone, general-purpose.
interadnve computer graphics system. The rrogram controls the
creation aril manipulation of transformation mat oL*s for tM display
and control of multiple sets of line networks. It provides advanced
graphics features such at independent and global scaling, rotation and
translation, cross sectioning, reflection, and simultaneous display of
tour views.	 P.T.N.

A79-18674 ' Role of helicopters in airport scam. J S.
Dalani (Stanford University, Stanford, Calit.) and W. J. Snyder
(NASA, Ames Research Center, Helicopter Systems Office, Moffett
Field, Calif.). ASCE Transporration Engineering Journal, vol. 104.

Nov 1978, p. 799 815. 8 refs. Grant No. NtG 1121.
The paper briefly reviews the role of helicopter systems in the

provision of airport access services and evaluates the potential for the
future development of such services in major metropolitan areas in
the United States The evaluation is based on a computer simulation
of potential helicopter system proposed for 20 metropolitan areas.
The simulation provides two ndnuto:s that are used to gage the
extent of the feasibility of developing successful systems in these
areas. (11 the cost per seat mile, and (2) the break even number of
passengers, exoressed as a percentage of total air trwiers. It is found
that a few metropolitan areas presently have the Potential of
marginally supponi nq mtra-urban helicopter airport access service.
The access systems offer a viable alternative for air passengers placing
a high value on their time, and provides the opportunity for better
integranng the air transportation service of multiple airports in a
given urban region.	 S.D.

A79 18674 • • Recent program in rotorcrnft and powered-lift
research. L. Roberts (NASA, Ames Research Canter, Moffett Field.
Calif 1 In European Rotorcraft and Powered Lift Aircraft Forum,
4th. Stresa. Italy, September 1315, 1978. Proceeding Volume 2.
IA7%1963706-011 Gallarate. Italy, Costruznsni Aeronautiche Gip
vanni Agusta S P.A., 1978. p 41 0 to 41 18. 9 ref.

The paper reviews some of the recent technological develop-
ments in the United States in the field of rotorcraft and Dowered hill
research, with primary emphasis or, the compound helicopter and the
augmentor thrust app roaches to vertical flight. The last several years
have seen significant developments in the state of the art through the
combined use of wind tunnels, tnmulators, and research aircraft. The
results of several- re presentative studies are discussed to demonstrate
the improvements that have been made in several of the important
vehicle-related parameters. The prospect for further advances is also
discussed	 B.J.

A79 18703 • - Flight research capabilities of the NASA/Army
Rotor Systems Research Aircraft S. White. Jr (NASA, Ames Re
search Center, Moffett Field, Calif.) and G W Condon (U.S. Army,
Research and Technology Laboratories, Hampton, Va.) In: Euro
pean Roto•crah and Powered Lift Aircraft Forum, 4th, Stress, Italy,
September 1315. 1978, Proceedings, Volume 2. IA79 18637 06-01)
Gallarate, Italy, Cestruzloni Aeronautiche Giovanni Agusta S.pA.,
1978, p 720 to 7227.

After a brief desoiplion of the Rotor Systems Research Aircraft
(RSRA). the paper reviews then flight capabilities and limitations. A
favorable assessment it given to the expected research capabilities of
the RSRA. The structural limitations should not significantly con.
strain the flight envelope for research operations. Via handling quali
ties though not optimum, are within the parameters originally pre-
dicted, and there are no fundamental dynamics problems. Although
the accuracy of the force and moment measurement system has not
Val been quantified by calibration, it is expected to bur acceptable
attar calibration. 	 8 J

A79-18751 • Interaction of a sorn9 blast wave with a free
surface. A. Falade (NASA, Arne% Research venter, M itivit F;ald.
California. University. Berkeley. Calif.) and M. Holt (California.
University, Berkeley , Calif.). Physics of Fluiidt, vol. 21. Oct 1978, p.
1702 1708. 8 refs.

When a point source ex plosion n initiated at the ocean surface,

the shock p ropagatod into the water is reflected at the surface as a
centered expansion wave fhe solution in the neighborhood of the
interaction print is obte.ned by writing the equations of motion in
the appropriate similarity variables and then changing the indef.err,
dent variables to po l ar coordinates based at the interaction point

From the zer7oider solution of the resu l ting equations the slopes of
boundaries at the interaction point are obtained A nrst-order
perturbation of this solution provides more accurate representation
of the flow variables and the curvature of the shock surface near the
interaction point.	 (Author)

A79-18752 • Surface waves generated by shallow ursdanw -
fair explosions. A. Fslade (NASA, Ames Research Center, Moffett
Feld. California, University, Berkeley. Calif.) and M. Holt (Califor-
n.a. University. Berkeley, Calif.). Physics of Fhuok, vol. 21. Oct.
1978. p. 17%1716. 14 refs.

Surface water waves generated by surface and near surface point
explosions are calculated Taking the impulse distribution imported
at the water surface by the explosion as the overriding mechanism
for transferring energy of the explosive to surface wave motion, the
lineari z ed theory of Kranzer and Keller is used to obtain the wave
d-splacement in the far held The impulse disinbuaon is obtained by
integrating the pressure wave over an appropriate time interval on a
horizontal turface lust beneath the undisturbed water surface. For
surface ex plosions. a modified form of the similarity method first
used by Collins and Holt is used to obtain the flow field In the case
of submerged explosions, the llo%4 field is estimated by making
necessary n ! ; fications to Sedov's similarity solution to account for
the venting that accompanies the interaction of the leading (blast)
.vave with the ocean surface. Surface waves generated by a charge at
six depths of placement (0.15 m, 0.30 m, 0.61 m, Q91 m, 1.37 m.
3.05 m) are considered in addition to surface explosions. The results
seem to support the existence of an upper critical depth phennme
non (of the type already established for chemical explosions) for
point (nuclear) explosions. 	 (Author)

A7%19479 e jr AxisyQnmetrie internal flows with thoeks. M.
H. Rizk (Flow Research Cc . Kent. Wash I American Institute of
Awoneur,cs and Astronautics, Aerospace Scie„ces Meehry, 17th,
New OrAws. La., Jan 1517. 1979 Paper 790015. 8 p. 7 refs.
Cbntrac;s No NAS2 8847, No. NAS2 9699.

Internal flow problems with supersonic entrance conditions and
subsonic exit conditions are studied. The suitabnny of applying the
tnansontosmall dnsturbence theory to internal flows is examined and
found to be very limited. The full mviscid equations in nonconserva
tive form are solved by relaxatron. Jump conditions which conserve
mass and normal momentum are applied explicitly at shock waves.
This method is suitable for ,cIving flows which include supersonic
subsonic shock waves nearly normal to the streamlines. 	 (Author)

A79 19514 • v Supercritcal wing design uurg nuttier" opts
miaation and comparisons with experiment. M. E. Loxes, P. R Smith
[Lockheed Georgia Co, Marietta, Ga 1, and R. M Hicks (NASA,
Ames Research Center. Moffett Field, Calif 1. Amercan Institute of
Aeronautics and Astronautres. Aerospace Sciences Meer,ng. I7rh,
New Orleans. La. Jan 15 17, 1979, Paper 790065 11 p 12 refs
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A numerical minimization scheme is used in conjunction with
two dimensional and three-dimens , onsl inviscid transonic flow finely.
sis codes to provide procedures for wing leading edge aerodynamic
design. The procedures are demonstrated in the design of a new
leading edge to improve C -141 cruise performance. For the high
aspect ratio moderately swept C-141 wing, the 2-D procedure is
shown to yield results which are in close agreement with those
obtained using the 3-0 technique- Although the 2-D spproach uses
much less computation time than the 3-D technique, the latter
tequires !ewer manhours than the former. Comparisons of predicted
and wind tunnc' measured performance improvements are presented
which verity the design procedures. 	 (Author)

A79.19623 a a An efficient algorithm foe numerical airscil
optimization. G. N. Vanderplaats (NASA, Ames Research Center,
V/STOL Systems Office, Moffett Field. Calif.). American Insritute of
Aeronautics and Astronautics, Aerospace Scie.xw Meeting, 17-h,
New Orleans, La, Jan. 1517, 1979, Paper 19-0079, 9 ri. 11 rots.

A new optimization algorithm is presented The method is based
on sequential application of a second-order Taylor's series approxi-
mation to the airfoil characteristics. Compared to previous methods,
design efficiency improvements of more than a f.rtor o f 2 are
demonstrated. If multiple optimization , are performed, the eftw en.
cy improvements are more dramatic due to the ability of the
technique to utilize existing data. The method is demonstrated by

—ion to subsonic and transonic airfoil design bur is a genial
-ation techni que and is not limited to a particular application

or aerodynamic analysis. 	 (Author)

A79-19534 • - U.S. aerospace industry opinion of the effect
of computer-aided predictiondesign technology on future vrin d-
tunnel test requirements for aircraft development programs. S. L.
Treon (NASA, Ames Research Center. Aerodynamics Div.. Moffett
Field. Cal

i
f.). American Institute of Aeronautics and Astronaurics,

Aerospace Sciences Meeting, 17th, New Orleans, La, Jan. 1517.
1979, Paps► 79-0107. 18 p. 19 refs.

A survey of the U.S. aerospace industry in late 19 7 7 suggests
that there will be an increasing use of com puter-airr ;,d prediction-
design technology (CPD Techl in the aircraft de velopment process
but that, overall, only a modes , reduction in w.4-tunnel test
requirements from the current level is expected in the period through
1995. Opinions were received from key spokesmen in 23 of the 26
solicited major companies or corporate divisions involved in the
design and manufacture of nonrotary w.ng aircraft Development
programs for nine types of aircraft *related to test phases and
wind-tunnel size and speed range were considered. 	 M.L.

A79 19544 ' - A study of the blown flap/jet flap analogy. G.
R - Hough (Vought Advanced Technology Center, Inc., Dallas. Tex.).
American Institute of Aeronautics and Astro-raurics, Aro;oace
Sciences Mf.vring. 17th, Now Orleans, La., Jan. 15 17, 1979, Paper
79,0119 9 p. 21 refs Contract No. NAS28115,

A study of the blown flapriet flap analogy has been undertaken.
Analytical predictions were made us nq both improved lifting line
and optimized vortex Iatuce models for the je• flap. Results were
compared with experimental data for three propulsive litt systems,
the let augmented flap, the externally blown flap, and the upper
surface blown flap. corn increments due to changes in geometry and
let parameters were well approximated in most cases, although the
absolute values of the aerodynamic forces were usually underesti.
mated. The relatrvcly sim p le jet flap models gave performance
predictions of accuracy comparable to more complex analyses.

(Author)

A79 . 19697 a N Unsteedy thin airfoil theory for transonic
flows with ensbedded shocks. M. H. Williams (Princeton University,
Princeton, N.J ). American Institute of Aeronautics and Asrro
noutics. Aerospace &-mines MeeraV, 17th, New Orleans, La., Jan.
15-17, 1979, Paper 79-0204. 12 p. 19 refs. Grant No, NsG-2194.

Classical unsteady thin airfoil theory fads for low frequencies at
the subsonic freestraam Mach number, because of the formation of a
shock wave that shields the forward region of the airfoil from aft
generated disturbances. In the present paper, the clasical thin airfoil
theory is modified to secci for the presence and induced motion
of such shocks. The modification corsists of taking the steady local
Mach number to be a simple ste p discontinuity, normal to the
undisturbed flow, separating two uniform regions. Predicted regions
are shown to oorralate well both with the experiment and finite
difference calculations.	 V.P.

A79-19679 a M Crsmpusctiorr of aerodynamic ititerferenze
effect/ on oscillating airtoiH with controls in ventilated subsonic
wind tunnels J. A. Fromme and M. A. Golberg (Nevada, University,
Las V,gas, Nev.). American /nvituto of Aeronautics and Astro-
nautics, Aerospace Sciences ~ng, 17th, New Or-ears, La.. Jan
1517, 1979, Paper 79-0346 14 p. 37 refs. Grant Nc. NsG-2140.

Litt interference effects are discussed oased on Bland s (19681
integral tQuation. A mathematical existence theory is utilized for
which c:nvergerce of the numerical method has been proved for
general (stluare-irntegrable) downwashes Airloads are com puted using
orihogonzi airfoil polynomial pairs in conjunction with a collocation
method which is numerically equivalent to Galerk n's method and
complex least squares. Convergence exhibits exponentially decreasing
error with the number in collocation points for smooth down
washes. whereas errors are proportional to 1/n for discontinuous
downwashes- The latter can be reduced to 1/n to the m*1 power
with mth order Richardson extrzoolation (by using in - 2, hundred-
fold error reductions were obtained with onl y a 13% increase of
computer timel. Numerical results are presented showing acoustic
resonance, as well es the effect of Mach numt: r, ventilation,
he ght-tc chord ratio, and mode shape on wind-tunnel interference.
Excellent agreement with experiment is obtained in steady flow, and
good agreement is obtained fo r unsteady flow	 (Author)

A7d19681 a M Svpersonlc propeller noise in a uniform flow.
W. H. Jou (Flow Research Co., Kent. Wash.). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Messing, 17th,
New Orie s, La.. Jan. 15 . 17, 1979. Paper 79-0348. 7 p. 8 refs.
Contract No. NAS2-9807.

The reported investigation is concerned with an extension of a
theory presented by Hawkings and Lowson (1974). The extension
considers also forward flight. Attention is given to the retarded
potential solution of the convected wave equation. the Fourier
components of acoustic pressure, the zones of relative silence and
Dopp ler amplification. and the asymptotic evaluation of a noise field
for a l;,rge wave number. The discussed analysis provides the Fourier
coefficients of the acoustic signature of a supersonic rotor in a
uniform flow. Tire results are represented by an integral over the
blade planform which must be evaluated numerically. The fast
Fourier transform can be employed for the Fourier inversion. 	 G. R.

A79-21520 a a Lifting-lire theory of oblique wings in transom
ie flows. H. K Cheng and S. Y. Meng (Southern. California,
University. Los Angeles. Calif.) A/AA Journal. vol. 17. Jan 1979, p.
121 124.	 14 refs. Contracts No	 N00014 75-C-0520, No.
NCR 730-501. No NCA2-OR 730-601.

three-dimensional corrections to the nonlinear mixed flow
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admitted by a high aspw ratio swept wing of prortical interest we
analyzed by solving a perturbation problem and matching its solution
to that of an outer flow The latter is identified with a linear solution
involving a lifting line. but the centerline of the plantorm is not
required to be straight and unyawed. The existence of a similarity in
the three-dimensional flow structure for a certain oblique-wing
geometiv, is demonstrated, along with a solution to the reduced
problem in a high subcrn!csl case.	 F G M.

A79-23516 or r Numerical simulation of steady wunottie
viscous flow. L B. Schiff and J. L Steger (NASA, Ames Research
Center, Moffett Field, Calif.). American Instrrute of Aeronautics rid
Astronautics, Aerospace Sciences Aleetrng. 17th, New Orleans. La.,
Jan. 15-17. 1979, Paper 790130 20 P. 31 refs.

A nonrletative, implicit, space-marching, finitrdrfference &Igo
rithm is developed for the steady thin-layer Novtet-Sykes equations
in comervat on-law-form. The numerical algorithm is applicable to
steady supersonic viscous flow over bodies of arbitrary shape. In
addition, the same code can be used to compute supersonic inviscid
fiow or three-dimensional boundary layers. Computed results from
two-dimensional and three-dimensional versions of the numerical
algorithm are in good aoreement with those obtained from more
costly time-marching techniques.	 (Aui ha)

A79-23526' = Computational optimization and wind tunnel
snit of transonic wing designs. H P Hanev. R R Johnson (Vought
Co rp., Callas, Tex 1 , and R M Hicks (NASA, Ames Research Center.
Aerody namics Research Branch. Moffett Feld, Calif.). American
institute of Aeronauics and As:ro--nitres. Aerospace Sciences
Overiny, 17th, New Orleans, La, Ja,i 5-17, 1979, Paver 790080
12 p. 7 refs

A practical procedure for the optimum design of transonic wings
is demonstrated. The procedure uses an on; m zaliore program based
on the method of feasible directions coupled wrath an aerodynamic
analysis program which solves the three-dimensional potential equa

lion for suhsonic through transonic flow. Two new wings for the A 7
aircraft were designed by using the optimization procedure to
achieve specified surface pressure distributions, The new wings. along
mth the existing A 7 wing, were tested in the .Nmrs 11 loot
transonic wind tunnel. The experimental data show that all of the
performance goals were met	 (Author)

A79.23575 ' = An experimental investigation of the flow field
of a rectangular wall let. C. Horne and K. Karamcheu ISianford
University, Stanford, Calif.). American Insriture of Aeronautics army

Astronautics. Aerospace Sciences cheering, 17rh, New Orleans, La.,
Jan 1517, 1979, Pacer 790208. 19 p- 11 rot! Grants No.
NsG 2007. No. NsG 2215.

The structure of a laminar, rectangular wall let developing from
an initially parabolic velocity profile was investigated with measure-
ments of the mean and fluctuating velocity trend. land with SChharen
flow visualization. The effects on mean and fluctuating velocity
fields of changes in the let Reynolds number over the ranye of from
0 to 4800, and of various wall lengths ranging from 0 to 312 let
widths were studied. For a given wall length and Reynolds number,
disturbances in the flow held were regular and periodic, and of a
constant frequency in a large region of the flow field. Small,
self-excited disturbances at the nozzle exit were observed to grow
exponentially with downstream distance, and roll up to form a
convecting &tray of discrete vortices For certain values of wall length
an( of speed, discrete audible tones were detected, and appeared to
be associated with an enhancement of the regularity and stability of
the vortex array	 (Aumor)

A79. 24179 e a Cal-left, hovering wicopter ffiglte dymmra
with a cireulatsore -controlled rotor. W Johnson (NASA, Arne. Re
search Center. U.S. Army, Aeromechonocs Laboratury, Moffett Frerd.
Calif.) and 1. Chops (NASA, Ames Research Center. Moffett Field,
Calif.) JounnalofAirwal't, vol. 16. Feb. 1979, p. 124 128. 5:ats.

The flight dynam.zs of a hovering helicopter w nth a circulation
controlled rotor are analyzed. The influence of the rotor flowing
coefficient on the calculated etgenvalues of the helicopter motion is
examined Tor a range of values o' the rotor lit• and the blade flap
frequency. The control charaaeristrcs of a helicopter with a
circulation controlled rotor are discussed. The princital effect of the
blowing is a reduction in the rotor speed stability derivative Ahove a
critical level of blowing coefficient, which depends on the flap
frequency and rotor left, negative speed g ab hty is produced and the
dynamic characteristics of the helicopter are radically altered. The
handling quelrtres of a helicopter with negative speed stability are
probably unacceptable without a stability augmentation system.

(Authorl

A79,25881 • Propeller slprtrvm wing interactions at Mach
no. 0.8. D. P. Bencze, R. C. Smith (NASA, Ames Research Center.
Moffett Feld. Calif.). H. R. Welge, and J. P. Crowder (Douglas
Aircraft Co.. Long Beech. Calif.). Society of Automotive Enposson.
Aaotpece Meeeriny, San Diego, Calif., Nov. 27 .30, 1978, Alper
780997 1 i V. 11 refs.

Configuration and results of a wind tunnel test of the
Mrodynamic interactions between propeller slipstream end a super
critical wing at transonic Mach numbers an discussed. The test was
conducsad over a firmoream Malt number range from 0.7 to 0.84,
with the slipstream simulator and the wing-body, model installed in
the tunnel. The angle of attack and the spanning lift coefficients
were varied from 1 to 3 deg and from 0.4 to 0.7 deg respectively,
while the slipstream swirl angle was varied tram 0 to 11 deg with an
upwrash on the inboard side of tke wing. It was found that at a
tree-stream Mach number or u.d and a lift coeffic i ent of 0.5,
incremental drag results for 7 deg of swirl and a slipstream Mach
number of 0.87 indicated a penalty equivalent to a 0.024 loss in
Propeller efficiency, whereas at 11 deg the drag increment was
favorable. Swirl had significant effects on the chordwise pressure
distributions of the inboard section of the wing within the
sli pstream. Neither surface nor wake pressures showed signs of
significant flow separation induced by the slipstream. 	 A.A.

A79,26142 ' A sequential method for spline approximation
with variable knots. A. M. Mier Muth (Instituto de I,vestigaciones
Elbctrias. Mexico City. Mexico) and A. S. Willsky (MIT, Cambridge,
Mass.) International Journal of Systems Science, vol. 9, no. 9, 197(?.
p. 1055-;067. 15 refs. Grant No. NGL-22-00&124; Contract No
F41609 76-C-0009

In this paper we describe a method for approximating a
waveform by a spline. The method is quite efficient, as the data are
processed sequentially. The basis of the approach is to view the
approximation problem as a question of estimation of a polynomial
in noise, with the possibility of abrupt changes in the highest
derivative. This allows in to bring several powerful statistical signal
Processing tools into play. We also present some initial results on the
appl catian of our technique to the pror sing of electrocardiograms,
where tree knot locations themselves may be some of the most
important pieces of diagnostic information. 	 (Author)
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A79-26939' M An acoustical study of the XV-15 Tih Rctor
Research Aircraft. A. Lee (Lockheed Missiles and Space Cc.. Inc.,
Sunnyvale, Calif.( and M. Mosher (NASA, Ames Research Center,
Moffett Field, Calif.). American 'nstitute of Aeronautics and Astro-

nautics, Aaroaooustics Conference, 5ta, Seaale, Wash., Mr. 12-14,
1919, Pow 79-0612. 7 p.

Aooustic data were obtained during a full-scale test of the
XV-15 Tih Rotor Research Aircraft in the Ames 40- by 84Foot
Wind Tunnel. The XV-15 has two 254t-diameter three-bladed rotors
at the tips of a 32-ft span wing. The rotors are used as lifting rotors,
as propellers, and in various intermediate sages. Acoustic waveforms,
dBA, and spectra as functions of different rotor cork}itions are
;resented and discussed. The noise level was found to be sensitive to
change in rotor-disk angle of attack in the helicopter configuration.
Much higher noise levels and harmonic contents were found in the
helicopter mode_ than in the airplane mode. The measurements are
compared with existing theoretical predictions which include wind-
tunnel wall reflection,. 	 (Author)

A79-22962 e M Analysis of flight effects on noise radiation
from dual-flow coastiel *s. R. Dash (NASA, Ames Research Center,
Moffett Field, Calif.). Amarkan Irwitute of Aronsutics and
Astronaurics, Airmecouiracs Conference, 5th, Seattle. Wash., Mr.
12-14, 1979, Paper 79-0619. 16 P. 23 refs.

A theoretical study has been mane of the effects of flight on
noise from dual flow coaxial jets. The theory is based on an
instability free, vortex chart flow model. It is shown that the flight
effects are more favorable (and hence produce less f^iward arc
amplification) for coaxial jets than for single-stream jets. Further, the
theory predirts that, like the single stream jet case, flight effects
induce noise amplification in the forward quadrant and attenuation
in the aft puadrant and have virtually no effect at -:is . 90 dcg to
the at axis, where theta is the angle between the directions of
convection and emission at the retarded time. Amplification in the
forward quadrant diminishes, as the inner flow velocity increases and
becomes optimum when the outer-to-inner velocity ratio is about
0.5. The theory also shows that the higher the outer-to-inner area
ratio, the lower the forward-arc amplification due to fl ght. (Author)

F

A79-27371 • N XV-15 Tilt Rotor Research Aircraft - Program
report. J P. Magee (NASA, Ames Research Center. U.S. Army,
Aeromechanics Laboratory, Moffett Field, Calif.) and K. G.
Wernicke (Bell Helicopter Textron, Fort Worth, Tex.). In Atlantic
Aeronautical Conference, Williamsburg, Va., March 26-28, 1979,
Technical Pa pers. (A79-27351 10-05) New York, American Institute
of Aeronautics and Astronautics. Inc., 1979, p. 201210. 15 refs.
(AIAA 79-0704)

This paper is a status report of the NASA/Army XV-15 Project.
The basic tilt-rotor concept and the XV-15 Tilt-Rotor Research
Aircraft are discussed and some results of full scale wind-tunnel tests
in the Ames 40- by B4Foot Wind Tunnel are presented. Flight-test
data are included to give preliminary performance, noise, and
vibration data in hover and as far into transition flight as are available
at the time of p •esentation. Information concerning vehicle aero-
dynamics and airloads obtained as a result of both w i nd-tunnel and
flight tests are provided with some conclusions as to the ramifica-
tions of the data in terms of design criteria and configuration layout.

(Author)

A79-28290 , s Combined strength and aeroslastie wing
synthesis via constraint approximation. J. Mullen, Jr. (Nielsen Engi
neering and Research, Inc., Mountain View, (,alif.). In: Structures,
Structural Dy:iamics, and Materials Conference, 20th, St. Louis, Mo ,
April 4-6, 1979, Technical Papers on Dynamics and Loads. (A79
28251 10-39) New York, American Institute of Aeronautics and
Astroniitics. Inc., 1979, p. 356 366. 24 refs. Contract No. NAS2-
8558. iAIAA 79-0724)

A numerical optim^etcon program using constraint approxima-
tions for preliminary sizing of wing structural design parameters to
rAtisfy simultaneous strength and seroelastic requirements is do-
scribed. The effects of wing flexibility on loads and flutter are
included. The iterative procedure approximates wing internal load
distributions and flutter response in generating design constraints.
Though a linear Taylor series approximation to the variation of
flutter speed is made, constraints in general are formulated as nom
linear and solved in a minimum weight problem using a feasible
directions search. The technique is demonstrated for the determina-
tion of the optimal ply orientations and for simultaneous sizing for
strength and flutter with simple constraint approximations. (Author)

A79-29021 • N Unsteady airloads in supercritical transonic
fkswL M. H. Williams (Princeton University, Princeton, N.J.). In:
Structures, Structural Dynamics, and Materials Conference, 20tn, St.
Louis, Mo.. April 4 .6, 1979, Technical Papers on Structures and
Materials. (A79-2900211 . 39) New York. American Institute of
Aeronautics and Astronautics, Inc.. 1979, p. 185 . 191. 8 refs. Grant
No. NsG-2194. (AIAA 79-0767)

Results obtained from a simplified theory of unsteady perturbs
tions of supercritical two-dimensional transonic flows, introduced in
an earlier paper, are presented. Unsteady loads generated by an
oscillating flap and by airfoils oscillating as a whole are given wtth
comparisons to experimental results and finite difference solutions.
The theory, which was originally formulated for symmetric airfoils at
zero mean angle of etack, is extended to treat asymmetric mean
flows	 (Author)

A7929022 ' M Experiments in unsteady transonic flow. S. S.
Davis and G. N. Malcolm (NASA, Ames Research Cantor, Moffett
Field, Calif.). In: Structures, Structural Dynamics, and Materials
Conference, 20th, St. Louis, Mo., April 4 . 0, 1979, Technical Papers
on Structures and Materials. (A79-29002 11-39) New Yak, Ameri-
can Institute of Aeronautics and Astronautics, Inc., 1979, p.
192-208. 26 refs. (AIAA 79-0769)

The static and dynamic esponse of a 0.5-m-chord airfoil were
measured in the NASA-Ames 11 by 11 Foot Transonic Wind
Tunnel. The effects of mean angle of attack, Reynolds number.
oscillation mode, and frequency were investigated over a range of
subsonic and transonic Mach numbers. Unsteady pressure distnbu-
uons and loads on an oscillating NACA 64A010 airfoil are discussed.
The uns!3ady pressure distributions are compared with classical
subsonic theory and with newer unsteady aerodynamic codes. The
experimental data are also used to assess the validity of linearity and
modal superposition in the transonic flow regime.	 (Author)

A79.29040 • a Investigation of flexible nozzle wall-flutttr
incidenb in the NASA-Ames Research Center 11- by 11-foot
transonic wind tunnel. L L. Erickson, D. L. Kassner, L R Guist,
and M. K. Chargin (NASA, Ames Research Center, Moffett Field,
Calif.). !n' Structures, Struc urai Dynamics, and Materials Confer-
ence, 20th, St. Louis, Mo., April 4 . 6, 1979. Technical Papers on
Structures and Materials. (A79-29002 11-39) New York, American
Institute of Aeronautics and Astronautics, Inc., 1979, p. 364382 13
refs. (AIAA 79-0797)
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Twice during the spring of 1970, the two steel-plate 'fit-t-walls'
that form the variable-geometry nozzle of the 1l- b y 11-foot tunnel
at Ames Research Center experienced a severe dynamic instability.
Both walls flutte-ed in the fundamental beamber. fire mode and
experienced stresse. approaching the yield strength of the material.
Both flutter incidents occurred at Mach number of about 1.15. Tlse
tunnel, operational for 24 years, had no history of such an
instabil i ty. The cause of these flutter incidents, the ste ps taker to
prevent a recurrence, and the requalifiation of the facility are
described.	 (Author)

A79-290" a M Analytical aspects of Randomdec analysis. R.
E. Reed (Nielsen Engineering and Research, Inc., Mountain View,
Calif.). In: Structures, Structural Dynsmir~, and Materials Confer
once, 20th, St. Louis, %., April 4 6, 1979, Technical Papers on
Structures and Materials. (A79-29002 11-39) New York, American
Institute of Aeronautics and Astronautics. Inc., 1979, p. 404109.
Contract No. NAS2-8702. (AIAA 79-0828)

Relationships between Randomdec analysis and comrentional
methods of analysis such as Fourier and nodal analysis are shown.
The Randomdec signatur_ is described in terms of the Fourier
amplitude coefficients. Using this result, the effact of filtering the
time history is shown. For t linear, two mode model, signatures are
compared to the free response of the system subjected to different
initial conditions to chow the relationship of displacement and
socaleration signatures to the physical system. Detection and
location of flaws is also discussed.	 (Author)

A79-30482' a Aircraft wake flc,, effect and horizontal tail
buffet. C. Hwang and W. S. Pi (Northro p Corp.. Hawthorne, Calif.).
Journal of Aircraft, vol. 16, Apr. 1979, p. 282-284. Contract No.
NAS2.8734.

As part of a program to investigate the fluctuating pressure
distribution and response behavior of a fighter aircraft in transonic.
maneuver, an F-5A scale model has previously been tested in an 11-ft
transonic wind tunnel. The model, with a number of static and
dynamic pressure transducers imbedded in the lifting surfaces was
tested at various angles of attack up to 16 deg. In this paper, test
results of particular interest to wake flow and horizontal tail buffet
are described. 11 is shown that the dynamic pressure data on the tail
surface at the specified flight conditions serve to determine t:se local
dynamic loads. They also influence the control performance of the
aircraft under maneuver conditions where buffet is encountered The
data presented demonstrate a number of contributing factors that
affect the tail dynamic pressures in the transonic regime.	 S. D.

A79.30604 a ;t+ Linearization of unsteady transonic flows con-
taining shocks. M. H. Williams (Princeton University, Princeton,
N.J.I. AIAA Journal, vol. 17, Apr. 1979, p . 394-397. 12 ref- Grant
Na. NsG-2194.

The problem of determining unsteady airloads on a thin,
three-dimensional, planar wing oscillating with infinitesimal ampli-
tude in a transonic flow is considered. The flow is assumed to be
governed by the transonic small disturbance equation. The unsteady
disturbance is taken to be a small perturbation superposed on a given
steady mean flowf ield. The equations governing the unsteady field,
allowing for induced oscillations of any embedded shocks, are
obtained. The linearization is shown to fail, locally, at the intersec-
tion of a ;hock with the wing surface, although the failure has little
influence on the sectional characteristics of the wing. 	 (Author)

A79.313R2' Non-linear dynamic response of a wind turbine
blade. I. Chopra (NASA, Ames Research Center, Moffett Field,
Calif.; MIT, Cambridge, Mass.) and J. Dugundji (MIT, Cambridge,
Mass.). Journal of Sound and Vibration, vol. 63, Mar. 22, 1979, p.
265286. 17 raft.

The paper outlines the nonlinear dynamic analysis of an isolated
three-degree flap-lag-feather wind turbine blade under a gravity field
and with shear flow. Lagrangian equations are used to derive the
nonlinear equations of motion of blade for arbitra r ily large angular
deflections. The limit cycle analysis for forced oscillations and the
determination of the principal parametric resonance of the blade due
to periodic forces from the gravity field and wind shear an
performed using the harmonic balance method. Results are obtained
first for a two-degree flap-lag blade, then the effect of the third
degree of freedom (feather) is studied. The self-excited flutter
solut i ons are obtained for a uniform wind and with gravity forces
neglected. The effects of several parameters on the blade stability are
examined, including coning angle - structural damping, Lock number,
and feather frequency. The limit cycle flutter solution of a typical
configuration shows a substantial nonlinear softening spring
behavior.	 S. D.

A79,34251 • An algeixaic structure of discrowtime biaffine
systems T. J. Tarn (Washington University, St. Louis, Mo.) and S.
Nonoyama (NASA, Ames Research Certe,, Moffett Field, Calif.).
IEEE Transactions on Automatic Control, vol. AC-24, Apr 1979, p.
211-221. 21 refs. NSF Grants No. ENG-76-80365-A01; No. Eng-75-
09755; No. INT-76-17175.

New results on the realization of finite-dimensional, discrete-
time, internally biafhne systems are presented in this paper. The
external behavior of such systems is described by multierfine
functions and the state space is constructed via Nerode equivalence
relations. We prove that the state space is an aff:ne space. An
algorithm whrcii amounts to choosing a frame for the affine spice is
pr esented. Our algorithm . educes in the linear and bilinear case to a
generalization of algorithms existing in the literature. E;tplicit
existence criteria for span-canonical realizations as well as cn affine
isomorphism theorem are given.	 (Author)

A79-34520 • a A rationale for human operator puWve control
behavior. R. A. Hess (NASA, Ames Research Center, Moffett Field,
Calif.). Jrwma/ of Guidance and Control, vol. 2, May June 1979, p.
221-227. 12 refs.

When performing track ,g tasks which involve demanding
controlled elements such as those with K /s-squared dynamics, the
human operator often develops discrete or pulsive control outputs. A
dual-loop model of the human operator is discussed, the dominant
adaptive feature of which is the explicit appearance of an internal
model of the manipulator-controlled element dynamics in an inner
feedback loop. Using this model, a rationale for pulsive control
behavior is offered which is based upon the assumption that the
human attempts to reduce the computational burden associated with
time integration of sensory inputs. It is shown that such time
integration is a natural consequence of having an internal represents
tion of the K/s-squared-controlled element dynamics in the dual-loop
model. A digital simulation is discussed in which a modified form of
the dual-loop model is shown to be capable of producing pulsive
control behavior qualrtively comparable to that obtained in experi-
ment.	 (Author)

A79-36709 • A Demonstration Advanced Avion,cs System
for general aviation. D. G. Denery, G. P. Callas, C. T. Jackson, B. K.
Berkstresser, and G. H. Hardy (NASA, Ames Research Center,
Moffett Field, Calf I. Society of Automotive Engineers, Business
Aircraft Meeting and Exposition, Wichita, Kan., Apr. 3 . 6, 1979,
Paper 790569. 11 p.

A program initiated within NASA has emphasized the use of a
data bus, microprocessors, electronic displays and data entry devices
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for general aviation. A Demonstration Advanced Avionics System
IDAASI capable of evaluating critical and promising elements of an
integrating system that will perform the functions of (1) automated
guidance and navigation; (2) flight planning; (3) weight and balance
performance computations: (4) monitoring and warn;ng; and (5)
storage of normal and emergency check lists and operational
limitations is described. Consideration is given to two major parts of
the DAAS instrument panel: the integrated data control center and
an electronic horizontal situation indicator, and to the system
architecture. The system is to be installed in the Anes Rcsearch
Center's Cessna 402B in the latter part of 1980; en;'neering flight
testing will begin in the first part of 1981.	 V.T.

A79-36733 • Application of split-film anemometer and
mini-computer for measurement in turbulent separated flow. W H.
Wentz, T. Habluetzel (Wichita State University, Wicnita, Kan.), D. C.
Howe (Gates Learjet Corp., Wichita, Kan.), and K. A. Fiscko (U.S.
Army, Washington, D.C.). Society of Automotive Engineers, Business
Airrraft Meeting and Exposition, Wichita, Kar , Apr. 34, 1979,
Paper 79=1. 10 p. Grants No, NGR-1 7-003-021; No. NsG-2134.

A split-film anemometer has been adapted for measurement of
highly turbulent intermittently reversing flows in regions of local
separation around airfoils and flops. Analog signals from the
split-film anemometer are fed directly to a mini-computer for
processing and analysis. Mean velocity magnitude and direction,
intermittency of reversal, turbulence inter ity and histograms of the
velocity are obtained as outputs of the system. 	 (Author)

A7338135 ' Some observations on the mechanism of air-
craft wing rock C. Hwang and W. S. P (Northrop Corp., Aircraft
Group, Hawthorne, Calif.). Journal of Aircraft, vol, 16. June 1979.
p. 366-3716 re;s. Contract No. NAS2 8734.

A scale moder of the Northrop F 5A was tested in NASA Ames
Research Center Fleven Foot Transonic 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 in roll at the scaled wing rock frequency. Two
tunnel entries were performed to zcquire the pressure Isteady 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 roil type oscillations.
commonly called wing rock. The major origin of the fluctuating
pressures that contributed to the limit cycle was traced to the wing
surface leading edge stall and the subsequent lift recovery. For
typical wing rock oscillations, the energy balance between the
pressure work input and the energy consumed by the model's
aerodynamic and mechanical damping was formulated and numerical
data presented.	 (Author)

A79-38882' Exploring team avionics systems by simula-
tion. G. A. Brent and T. M. McCalla, Jr (Southern Illinois University,
Carbondale, 111.). In: Annual Simulation Symposium, 11th, Tampa,
Fla., March IS- 17, 1978, Record of Pr( y .eedings. IA79 . 38876 1659)
Tampa, Fla., Annual Simulation Symposium; Long Beach, Calif.,
IEEE Computer Society, 1978, p. 155-170. 12 refs. Grant No.
NsG 2238.

Configurations of software and hardware in a no-critical element
team architecture are under study for futu • e general aviation aircraft
avionics. The team integrated avionics system, based on microproces
sons, can monitor and partially interpret all flight instrument data.
engine parameters, and navigation information faster than a human
pilot. Simulation programs based on an event-oriented simulation
language are being used to design team architectures. 	 J.M.B.

A79.38910' n An elliptic representation of coupled bound-
ary layers and inviscid core for computation of separated internal
flows. S. Ghose (Stanford University, Stanford, Calif.). In Turbulent
boundary layers Forced, incompressible, non-reacting. Proceedings
of the Joint Applied Mechanics, Fluids Engineering and Bioengineer-
ing Conference, Niagara Falls, N.Y., June M20, 1979. (A79-
38901 16-34) New York, American Society of Mechanical Engineers,
1979, p. 85.92. 9 refs. Grant No. NsG-2233.

This report presents a viscous inwscid calculation method for
the prediction of turbulent incompressible flows in diffusers with
small regions of stall. Integral turbulent boundary layer equations
IBLEI are used to provide boundary conditions for a finite difference
representation of the inviscid core. The BLE are applied at the
floating displacement-thickness line, resulting in a simulataneous set
of nonlinear block tridiagonal equations which are solved iteratively
using a sucessive line-relaxation technique. Results of the method
have been applied to calculate the performance of a variety of
asymmetric stalled diffusers.	 (Author)

A7338961 • w Evaluation of methods for prediction of pro-
pulsion system drag. G. D. Kuhn. O. J. McMillan, S. C. Perkins, Jr.
(Nielsen Engineering and Research, Inc., Mountain View, (,alif.), and
E. W. Perkins. AIAA, SAE, and ASME, Joint Propulsion Conference,
15th, Las Vegas, Nev., June 18. 20, 1979, AIAA Paper 791148. 13 p.
40 refs. Contract No. NAS2-9513.

The results of a study directed toward compilation o f a
theoretical and experimentai data base cover.ng inlet airframe and
nozzle.afterbndy integration are desn ibed, with the major emphasis
on the evaluation of the adequacy for preliminary design purposes of
the data base 'or afterbody/propulsion system interference effects.
Prediction methods that exist for afterbody/airframe interference
effects are evaluated with respect to the requirements of breadth,
ease of application and accuracy that are important for preliminary
design	 IAuthorl

A79. 38393' Effects of forward velocity on sound radiation
from convecting monopole and dipole sources in jet flow. R. Dash
(NASA, Ames Research Cente , Moffett Field, Calif.) Journal of
Sound and Vibratlor,, vol. 64, May 22. 1979, p. 187-207. 26 refs.

A theoretical model is presented of the effects of forward
velocity of an aircraft at arbitrary subsonic speed on sound radiated
from convecting mo^epole and dipole sources embedded in the let
flow. It is found that with increasing forward velocity there is a
steadily increasing amplification lover the static case) of the sound
radiated into the forward arc and a large reduction of the sound
which is radiated into the rearward arc. The same trend is also shown
to result when there is a reduction in the exhaust velocity, with,
however, a further rise in amplification in the forward quadrant and
a drop in attenuation in the sh quadrant. 	 B J.

A79-39499' Lawr Doppler anemometer diagnostics i n un-
steady flows K. L. Orloff (NASA, Ames Research Center, Moffett
Field, Calif.) In Dynamic measurements in unsteady flows: Proceed-
ings of the Dynamic Flow Conference. Marseille, France, September
11 14, 1978 and Baltimore, Md.. September 18.21, 1978. (A79-
3947616. 35) Skovlunde, Denmark, Proceedings of the Dynamic
Flow Conference 1978, 1979, p. 511-534. 34 refs.

The application of the laser Doppler anemometer (LDA) to
unsteady flows is discussed with respect to necessary features of the
signal processor, properties of the optical system, and the character
of the flow under investigation. The discussion of signal processors
includes consideratiun of frequency trackers, counter type proces
sors, particle properties, Jata rates, and statistics. Secondly, diffrac
tion limitations for an optical system are viewed with respect to
spatial resolution. Finplly, the total velocity field is decomposed into
its subfrelds and the feasibility of, criteria for, and possible types of
conditional sampling are defined. Several reported LDA experiments
using conditional sampling are presented to demonstrate the dil
ferent techniques that may be used 	 (Author)
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A796 40480 s M Evaluation of turbo-propulsion simulators as a
hating technique for fighter aircraft. R. O. Bailey. M. Harper (NASA,
Ames Research Center, Moffett Field, Calif.), and T. Jannetta
(NASA, Ames Research Center. Moffett Field, Calif. McDonnell
Aircraft Co., St. Louis, Mo.). A/AA, SAE, and ASMF, Joint
Propulsion Conference, 15th, Las Vegas, Nev_ June 18-20, 1979,
.4/AA Paper 79 1149. 17 p. 13 refs.

Ames Research Center has under way a program to develop the
technology for using turbine-powered jet engine simulators as a test
technique for simulating installed jet engine characteristics in
small-scale wind-tunnel models of com plete VSTOL fighter config-
urations The program consists of three key elements (1) static
testing SNO03 prototype turbine engine simulator (M fiPS). (2) the
development of the Propulsion Simulator Calibration Laboratory at
Ames, and (3) the design, fabrication, and testing of a twin-engine

'closely coupled' VSSTOL fighter wind-tunnel model. The model will
use the Compact Multi-mission Propulsion Simulator (CMAPSI and
will also be tested in flow-through and jet effects modes to assess the
effect of simultaneous inlet and nozzle flow simulation. This paper
includes a description of the planned effort and anticipated future

tasks.	 (Author)

A7940760 ' = Design and performance of the propulsion
system for the quiet short haul research aircraft /OSRA/. M. D.
Shovlin (NASA. Ames Research Center, Moffett Field. Calif.(, H.
Skavdahl, and D. L. Harkonen (Boeing Commercial Airplane Co
Seattle, Wash.). AIAA, SAE, and ASMF, Joint Propulsion Confer
@nc-e, 15th, Las Vegas, Nev., June 18 . 101, 1979, A/AA Paper 791313.
10 P. 6 refs.

This paper describes the design and performance of the Quiet
Short-Haul Research Aircraft (OSRA) propulsion system. A discus
lion of the mixed-flow boundary layer control (BLC) system, which
uses high and low pressure engine bleed au, is included. This system
seriously affected propulsion system performance, particularly an
gin@ acceleration characteristics, requiting an integration of BLC
system and powerplant controls. Funding limitations for the OSRA
Project prevented extensive full-scale testing and systems mockups.
resulting in a high reliance on small scale tests and analytical
techniques Ground tests of the actual aircraft systems showed that
the extrapolation of small-scale tests and analytical techniques were
in good agreement with measured full-scale results.	 (Author)

A79-41133 • A multiloop generalization of the circle stabil-
ity criterion. M. G. Safonov (Southe r n California. University, Los
Angeles, Cal f.l and M. Athans (MIT, Cambridge, Mass.)- In Annual
As lomar Conference on Circuits, Systems, and Computers, 12th,
Pacific Grove, Calif., November 6 . 8. 1978, Conference Record.
(A7941102 17-591 New York, Institute of Electrical and Electronics
Engineers, Inr., , 1979, p. 417-421. 22 refs. NSF Grant No.
ENG 78-05628: Grants No. NGL-22 . 009. 124, No. NsG-1312. Con-
tract No. F44620 . 76 C-006 1.

A frequency-domain stability criterion is p revented, generalizing
the well known circle stability criterion to multiloop feedback
systems having bounded nonhnearity. parameter variations, and/or
frequency dependent ignorance of com ponent dynamics. Unlike
previous generalizations, the theory is not restricted to weakly-
coupled, diagonally dominant or nearly normal systems. Potential
applications include the analysis of feedback system integrity and
multiloop feedback system stability margins,	 (Author)

A79. 42059 ' Turbulent density fluctuations in a subsonic
and transonic free let using crossedbeem schlieren techniques. R A
Martin (NASA, Ames Research Center, Moffett Field, Calif I. In.
Biennial Symposium on Turbulence. 51h, Rolla, Mo., October 3 5.
1977, Proceedings. (A79-420261734) Princeton, N.J., Science
Press, 1979, p. 411425. 16 refs.

Scalar density fluctuations were measured nonintrusively in the
shear layer of a 5 08 cm 12 in.) cold an let using a crossed beam

schheren method. Two statistics, covariance and three-dimensional
spectrum function, were estimated for an exit Mach number range of
01 to 017. The density fluctuation intensity, integral scale, and

eddy convection speed were calculated and compared to available
data where possible Spectra were fount) to change significantly in
shape becoming less peaked between 3 and 9 let diameters
downstream from the orifice, but they consistently exhibited a "3
power law decay at 3, 6, and 9 diameters for frequencies ahnve the
peak.	 (Author)

A79-42800 • A Sirrsulabon study of the operational effects of
tuokonwrvativer approaches- L. Tobias, E. A. Palmer (NASA, Ames
Research Center, Moffett Field, Calif 1, and P. J. O'Brien (FAA,
National Aviation Faciliun Experimental Center, Atlantic City,
N.J.1. Journal of Aircn/r, vol- 16, July 1979, p. 498-505. 5 refs.

Fuel-conservative procedures have been investigated using real-
iime air traffic control simulations ;inked to two piloted simulators.
The fuel-conservative procedures studied were profile descents and
two types of landing approaches, delayed flap and IATA. The
investigation determined the effect of these procedures on the ATC
system operation. It examined the mixing of aircraft executing
fuel-conservative approaches with those executing conventional
approaches. The most difficult approach type mix of traffic was
found to be 50% conventional and 50% delayed flap. However, for
the test scenar o chosen, arrival rates of at least 30 aircraft per hour
were feasible and resulted in a net average fuel saving, even for the

most difficult mix. Also, there ^s a fuel savings and reduced
controller workload for the profile descent procedures.	 (Author)

A79. 43023 • Relativistic L -))hell Auger and Caatr-Kronig
rats and fluorescence yields. M. H. Chen, E. Laiman, B. Crasemann
(Oregon, University, Eugene, Ore.). M. Aoyagi INASA, Ames
Research Center, Moffett Field. Calif.), and H. Mark (USAF,
Washington, D C.), Physical Review A - General Phi-sics, 3rd Series,

vol. 19, June 1979, p. 2253 2259 31 refs Grants No. DAAG 29.
78-G 100, No. NGR-38-003-036. No. AF AFOSR 79-0026.

Relativistic calculations of radiatfonless transition rates to L
subshell vacancy states in selected atoms with Z in the 70-96 range
have been performed. The Auger and Coster-Kronig transition
probabilities are calculated from perturbation theory, assuming
frozen orbital[, in the Dirac Hart ree-Slater approach. Transition
rates, fluorescence yields, and Coster Kronig yields are compared
with nonrelativistic theoretical results and with experiment. Relativ-
ity is found to affect the L subshell Auger widths by 110-25)% and
individual transition rates to certain 1-j configurations by as much as
40% at Z ° 80 The widths of L sub 1 vacancy states and the L sub 2
Coster Kronig yields f33 from these relativistic calculations agree
much better with experiment than earlier nonrelativistic theoretical
values.	 (Author)

A79-45333 • M Computation of subsonic and transonic flow
about lifting rotor blade. R Arieh and M. E. Tauber (NASA, Ames
Research Center, Mc'fett Field, Calf ). In Atmospheric Flight
Mechanics Conference for Future Space Systems, Boulder, Colo.,
August 68. 1979, Collection of Technical Papers. (A79-
45302 19011 New York , American Institute of Aeronautics and
Astronautics, Inc , 1979, p. 314 323. 9 refs (AIAA 79 1667)

An inviscid, nonconservatrve, three-dimensional potential flow
code has been developed for computing the quasi-steady flow about
an isolated lifting  rotor blade Calculations from the code were
compared with chordwise pr essure measurements obtained in a wind
tunnel on a nonliftmg rotor at transonic tip speeds at ad • ante ratios
from 0.40 to 0.55. The overall agreement between theoretical
calculations and experiment was good. To illustrate the early
capability of the program, the flow about a hypothetical lifting rotor
blade having twist, airfoil thickness taper, and a 20 deg sweptback tip
was analyzed at azimuthal positions of 60, 90, and 120 deg for an
advance ratio of 0 342. A typical run on a CDC 7600 computer
required about 5 Tin for one rotor position at transonic tip speeds.

(Author)
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A7945345 • N A review of helicopter control-disp'ay r%Wire-
mantf for decelerating instrument approach. J. V. l.ebacgz (NASA,
Ames Research Center, Moffett Field, Calif.). In Atmospheric Flight
Mechanics Conference for Future Space Systems, Boulder, Cob.,
August 6-8, 1979, Collection of Technical Papers. (A79
453021901) New York, American Institute of Aeronautics and
Astronautics. Inc., 1979, p. 426.439. 57 refs. IAIAA 791683:

This pape r reviews research and operational test prourams that
have dealt with control and display requirements for helicopters
performing decelerating approaches in the terminal area under
instrument flight conditions. A survey of literature concentrating on
flight programs resulted in approximately 50 applicable references
which were summarized and classified according to the type of
stability /control augmentation tha( was emphasized. On this bans,
display information requirements for each control system type were
hypothesized consistent with documented results of these programs.
Nine control A isplay combinations that appear to warrant further
ground simulation and flight testing are defined and discussed.

(Author)

A7945362 • M Evaluation of the navigation performance of
shipboard-VTOL-landing guidance systems. L. A. McGee, C. H.
Paulk, Jr„ S. A. Stack (NASA, Ames Research Center, Moffett Field,
Calif.), S. F. Schmidt, and A. W. Mart (Analytical Mechanics
Associates, Inc., Mountain View, Calif.). In: Guidance and Control
Conference, Boulder, Colo., August 6-8, 1979, Collection of Tech-
nical Papers. (A7945351 19. 12) New York, American Institute of
Aeronautics and Astronautics. Inc., 1979, p. 101 . 113. IAIAA
791708)

The -ibjective of this study was to explore the performance of a
VTOL aircraft landing approach navigation system that receives data
(1) from either a microwave scanning beam (MSB) or a radar-
transponder IR-T) landing guidance system, and (2) information

data-linked from an aviation facility ship. State-of-the-art low-cost-
aided inertial techniques and variable slain filters were used in the
assumed navigation system. Compensation for ship motion was
accomplished by a landing pad deviation vector concept that is a
measure of the landing pad's eeviation from its calm sea location,
The results show that the landirg guidance concepts %,ere successful
in meeting all of the current Navy navigation error specifications,
provided that vector magnitude of the allowable error, rather than
the error in each axis, is a permissible interpretation of acceptable
performance. The success of these concepts, however, i s strongly
dependent on the distance measuring equipment bias. In addition,
the 'best possible' closed400 p tracking performance achievable with
the assumed point-mass VTOL aircraft guidance concept is demon-
strated	 (Author)

A7945363 , k Fuel-conservative guidance system for
powered-lift aircraft. H, Erzberger and J. D. McLean (NASA, Ames
Research Center, Moffett Feld, Calif.). In. Guidance and Control
Conference, Boulder, Colo., August 6-8, 1979, Collection of Tech-
nical Paper. IA7945351 19. 12) New York, American Institute of
Aeronautics and Astronautics. Inc., 1979, p. 114 . 128. 9 refs. (AAA
79-17091

A concept for automatic terminal area guidance, comprising two
modes of operation, has been developed and evaluated in flight tests.
In the first or predictive mode, fuel efficient approach trajectories
are synthesized in fast time. In the second or tracking mode, the
synthesized trajectories are reconstructed and tracked automatically.

An energy rate performance model derived from the left, drag, and
propulsion system characteristics of the aircraft is used in the
synthesis algorithm. The method optimizes the trajectory for the
initial aircraft positron and wind and temperature profiles encoun.
tered during e;r^ landing approach. The paper describes the design
theory and discusses the results of simulations and flight tests using
the Augmentor W:ng Jet STOL Research Aircraft. 	 (Authorf

A79.45411 • X A structural model of ft adaptive h6mars
pilot. R. A. Hess (NASA, Ames Research Center, Moffett Field,
Calif.). In: Guidance and Control Conference, Bou}der, Colo., August
5. 8, 1979, Collection of 1 echnical Papers. (A7945351 1912) New
York, American Institute of Aeronautics and Astronautics, Inc,
)979, p. 573. 583. 25 refs. IAIAA 79 1784)

A compensatory tracking model of the human pilot is offered
which attem pts to provide a more realistic representation of the
human's signal processing structure than that which is exhibited by
pilot models currently in use. Two features of the model distinguish
it from other representations of the human pilot. First propriocep
live information f- the control slick or manipulator constitutes
one of the major feedback paths it. the model, ,)roviding feedback of
vehicle output rate due to control activity. Implicit in this feedback
loop is a model of the vehicle dynamics which is va,id in and beyond
the region of crossover. Second, error-rate information is continu
ously derived and independently but intermittently controlled. An
output injected remnant model is offered and qualitatively justified
on the basis of providing a measure of the effect of inaccuracies such
as time variations in the pilot's internal model of the controlled
element dynamics. The data from experimental tracking tasks
involving five different controlled element dynamics and one
nonideal viewing condition were matched with model generated
describing functions and remnant power spectral densities. (Author)

A79-45413 • M A piloted simulator investigation of helicopter
precision decelerating approaches to haver to determine single-pilot
IFR /SPIFR/ requirements. A. V. Phatak (Analytical Mechanics
Associates, Inc., Mountain View, Calif.), L. L. Peach, Jr., R. A Hess,
V. L. Ross, G. W. Hall, and R. M. Gerdes (NASA, Ames Research
Center, Moffett Field, Calif.). In: Guidance and Control Conference,
Boulder, Colo.. August 68, 1979, Collection of Technical Papers.
(A79-45351 19-12) New York, American Institute of Aeronautics
and Astronautics, Inc., 1979, p. 594-608. 10 refs. (AIAA 79.1886)

The results of single-pilot instrument flight rules (SPIER)
experiments conducted on the NASA-Ames V/STOLAND simulator
are presented. Several factors having a significant impact on
requirements for helicopter SPIFA decelerating, steep approaches to
larding are considered (1) approach weather conditions, 12) flight
Path geometry, (3) deceleration guidance law, (4) level of stability
and command augmentation, (5) cockpit display sophistication, (6)
accuracy of navigation ads, and (7) helipad lighting and visual aids.
Particular emphasis is placed on the relative effects of deceleration
Profile, control augmentation, and flight director parameters on pilot
performance, wor, oad, and opinion rating Problems associated with
the development of a pilot acceptance analytical methodology are
outlined.	 V T.

A79-46682 ' = A study of viscous cross-flow effects on
circular cylinders at high Reynolds numbers. W D James Ilowa
State University of Science and Technology. Ames, Iowa). S W Pars
(Boeing Aerospace Cc . Seattle, Wash.). and G N Malcolm (NASA.
Ames Research Center, Moffett Feld, Calif.). Amerman Insrrtute of
Aeronautics and Astronautics, fluid and Plasma Dynamics Confer.
ence, 12th, Williamsburg, Va., July 23-25. 1979, Paper 79-1477 15
p. 15 refs. Grant No NsG 2091

Results of experimental studies on viscous cross flow over
circular cylinders for Reynolds numbers from  0.15 x 10 to the 6th to
10 9 x 10 to the 6th at Mach numbers of less than 0 3 at a presented
and compared with previous work where possible. Results presented
include the variation of static cross flow drag coefficients with both
Reynolds number and ratio of surface roughness to model diameter,
the variation of Strouhal number with Reynolds number and the
dynamic variation of surface static pressure coefficients with tenth
angular position around the cylinder and Reynolds number The
effects Gf end plates on flow uountl two dimensional bluff bodies
and of tunnel blockage oil 	 measurements are also discussed

(Author I
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A79-46681 • x An investigation of transonic turbulent bound-
ary layer separation generated on an oxisymmetrie flow modal. W D
Bachalo (Spectron Development Laboratories. Inc.. Costa Mesa.
Calif.) and D. A. Johnson (NASA, Ames Reseuch Center, Moffett
Fuld, Calif.). American Institute of Aeronautics and Astronautics.
Fluid and Plasma Dynamics Conference, 12th, Wllhwnsburg, Vs.,
July 23-25, 1979. Paper 791479 14 p. 17 refs.

Expef imental data are presented describing the transonic turbu
lent separated f low generated by an axrsymmetr c flow model. The
model consisted of a circular arc bump affixed to a straight chcula
cylinder aligned with the how direction Measurements of the mean
velocity, turbulence intensity, and Reynolds shear stress profiles
were made in the separated flow. These data resealed the dramatic
chcnges in the shear stress levels as the flow passed from the
interaction through to reattachment. Information on the behavior of
the turbulence reaction to the imposed press-ire gradients. as
presented in this investigation, will be required for the development
of the turbulence models used in predicting nonequdibnum turbu
lent flow fields.	 IAuthorl

A79-46694 • a Transonic flow put a symmetrical airfoil at
high angle of attack. D A Johnson, F. K. Owen (NASA, Ames
Research Center, Moffett Field, Calif.), and W D Bachalo (NASA.
Aires Research Center, Moffett Field, Spectron Development
Laboratories, Inc., Costa Mesa. Calif.). American Institute of
Aeronautics and Astronautics, Fluid and Plasma Dynamics Confer
once, 12th. Williamsburg, Va . July 2325, 1979, Paper 79 L 1500 15
p. 21 refs.

The results of an experimental investigation of shock induced
stall and leading edge stall on a 64A010 airfoil section are presented.
Advanced nonintrusive techniques laser velocimetry, holographic
mterferometry, and buried wise anemometry were used in char
terizing the inviscrd and viscous flow regon&. The meas•,lemer,ts
include Mach contours of the invisud flow regions. :rd mean
ve l ocity, flow direction and Reynolds shear stress profiles in the
separated regions. The experimental observations o f this study are
relevant to efforts to improve surface pressure p , eorchon methods
for airfoils at or near stall.	 (Author)

A79-46715 a a Ef"xt of viscosity on wind-tunnel wall inter
ferersee for airfoils at high lift. L E Olson (NASA Ames Research
Center, Moffett Feld, Calif-) and S Strndsberg IFlygtekniska
Forsoksanstalten, Bromma, Sweden) American Institute of Aero-
nautics and Astronautics, Fluid and Plasma Dynamics Conference,
12th, Williamsburg, Va., July 2325, 1979. Pa per 7¢ 1534 7 p. 21
refs.

The effect of the walls of a wind tunnel on the subsonic,
two-dimensional flow past airfoils at high angles o f attack is studied
theoretically and experimentally. The computerized analysis, which
is based on iteratively coupled potential flow, boundary layer, and
separated flow analyses, includes determiring the effect of viscosity
and flow separation on the airfoil wall interaction. Predictions of the
effects of wind-tunnel wall on the lift or airfoils are compared with
wall corrections based on rnviscid image analyses, and with extseri
mental data. These comparisons are made for airfoils that are rarge
relative to the size of the test section of the wind :unnel. It is shown
that the invisc.d image modeling of the wind-tunnel mterainion
becomes inaccurate at lift coefficients near maximum lift or when
the autoil'wall interaction is particularly strong It is also shown that
the present method of analysis Iwhich includes boundary layer and
flow separation effects) will provide accurate wind tunnel wall
corrections for lift coefficients u p to maximum lift 	 (Author)

A7967476 • L-ohell Auger and Coatar-Kronrg spectra ham
relativistic theory. M. H Chen, 8 Crasemann (Oregon, Unrvcrsrty.
Eugene, Ore.), M Aoyag. (NASA, Ames Research Center, Moffett
Field , Calif.). and H Mark (USAF, Washington, D C I Physical
Review A - General Physics, 3rd Series, vol 20. Aug 1979, p.

385393.	 18 refs. Grants No. DAO,G2978 G 0010; No.
NGR-38-003. 038; No. AF AFOSR 790026.

The intensities of L shell Auger and Coster-Kronig transitions in
heavy atoms have been calcula f -?s rrlativistically. A detailed compari-
son is made with measured Av..i ;.wctra of Pt and U The pertinent
transition energies were computed from relativistic wave functions
with inclusion of the Breit interaction, self-energy, a vacuum-
polarization correction, and complete atomic relaxation. Multipirr
splitting is found to d • ' : rbute Auger electrons f •om cert
transitions among several it wL The analysis leads to reassignment of
a number of lines in the measured spectra. Lines originally identified
as L2-L3Nr in the U spectrum are shown to wise from IA4,5 Auger
transitions instead. 	 (Author)

A79-47608 • Recent V/STOL aircraft designs. W. H.
Deckert (NASA, Ames Research Center, V/STOL A rcraft Tech
nology Div., Moffett Field, Calif.). American Helicopter SoLiery,
Journal, vol. 24, June 1979, P. 30.37.

The paper reviews the V'STOL aircraft designs pursued by
i ndustry from 1971 to 1978, with emphasis on the 1975.1978
period. Consideration is given to those designs Porta -ing to
vertical attitude and horizontal attitude V ISTOL types. These are
divided into such concepts as tilling let engine, lift/cruise engine, lift
engine, lift/rruise fan , elector augmentor, tilt rotor, stowed rotor,
and rotor v ng.	 8.J.

A79-47900 e x Full -sole wind tunnel study of nacelle shape
on cooling drag. V R Corsigl a, J Katz (NASA. Ames Research
Center, Moffett Feld - Calif.), and R A Kroeger (Michigan.
University. Ar,n Arbor, Mich.). American Institute o r Aeronautics
and Astronautics. Aircraft Systems and Technology Meeong, New
York, N.Y , Aug. 20 . 22. 1979. Paper 791820. 10 p 7 refs

Tests were made in the NASA Ames 40 by 80 Foot Wind
Tunnel of a wing semispan with a nacelle Ino propeller) from a
typical, general aviation twin engine aircraft. Measurements were
nade of the effect on drag of the cooling air flow through the
nacelle. Internal and external nacelle pressures vvere measured. It was
-jund that the cooling flow accounts for about 13'% of the estimated

airplane drag and about 42% of the cooling flow drag is associated
with the internal flow. It was concluded that improvements could be
made by relocating both the inlet and the outlet of the cooling air.

(Authorl

A7947914 • = Aerodynamic affects of an attitude control
vane on a tilt nacelle V/STOL propulsion system. M D Betz na
INASA, Ames Research Center, Moffett Field, Calif ) and R Krta
(Grumman Aerospace Corp., Bethpage. N.Y.). American Instrrure of
Aeronautics and Astronautics, Aircraft Systems and Technology
Maeting, New York, N. Y , Aug. 2022. 1979, Paper 79-1855, 11 p.

One possible technique for obtaining longitudinal control on a
tilt nacelle V STOL aircraft is the use of a variable attitude vane
assembly mounted in the propulsion system exhaust Deflecting the
vane produces large forces and moments without deoendmq on
forward speed of the aircraft. Tests are earned out in the Ames 40 by
80 ft wind tunnel on a large scale tilt nacelle V/STOL propulsion
system with and without a variable attitude control vane assembly.
Aerodynamic characteristics are analyzed in terns of nacelle aero
d,nomres. vane aerodynamics, and vane inducad effects on the
nacelle aerodynamics- It is shown that the aerodynamic forces due to
the nacelle without the vane can be a significant part of the total
farces produced by the propulsion system, The control vane
effectively produces large changes in pitching moment which are
accompanied by significant changes in total rift and drag. The vane
has a substantial effect on the propulsion system aerodynamics.
Other pertinent results ire also given. 	 S D.

F
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A7947934 is Towards fault-tolerant optimal control. H. J.
Chizeck and A. S. Willsky (MIT, Cambridge, Mass.), In, 1978
Conference on Decision and Control, 17th, San Diego, Calif-,
January 14'12, 1979, Proceedings, (A79-4793021-63) New York,
Institute of Electrical and Electronics Engineers, Inc., 197f. p . 19,
20. 6 re t t.. Contract No. N00014 . 77 C-0224; Grant No.
NGL-22-009.124.

The paper considers the design of fault-tolerant controlf ,3rs t
may endow systems with dynamic reliability. Results for jump linear
quadratic Gaussian control problems are extended to include random
lump costs, tra!ectory discontinuities, and a simple case of nom
Markov,an mr-ue transitions.	 B.J.

A79.47962 is On stability thenry, M G. Safonov (Southern
California, University, Los Angelis, Calif.) and M. Athans (MIT,
Cambridge, Mau.). In: 1978 Conference on Decision and Control,
17m, San Diego. Calif„ January 10- 1.2, 1979, Proceedings. IA7%
4793021 . 63) New York, Institute of Electrical and Electronics
Engineers, Inc., 1973. p. 301314 15 refs. NSF Grant No.
ENG-7&05628; Grants No. I'GL 22 . 009-124; No. NsG-1312.

It is found that under mild assumptions, feedback system
stability can be concluded if one can 'topologically separate' the
infinite-dimensional function space containing the system's dynami.
cal input-output relations into two regions, one region containing the
dynamical input-output relation of the 'feedforward' element of the
system and the other region containing the dynamical output-input
relation of the 'feedback' element. Nonlinear system stability trite. is
of both the input-output type and the state-space (Liapunov) type
are interpreted in this context. The abstract generality and concep-
tual simplicity afforded by the tt>tsological separation perspective
clarifies some of the basic issues underlying stability theory and
serves to suggest improvements in existing stability criteria. A
generalization of tames' 11966) conk-relation stability criterion is
proved, laying the foundation for improved multiveriable generaliza-
tions of the frequency-domain circle stability criterion for nonlinear
systems.	 (Author)

A79-47983' Minimum-varitnos fixed-form compensation
of linear Systems. T. L Johnson (MIT, Cambridge. Mass ), In. 1978
Conference on Decision and Control, 17th, San Diego, Calif_
January 10 12. 1979, Proceedings (A75447930 2163) New York.
Institute of Electrical and Electronics Engineers. Inc., 1979, p. 826.
827. 14 refs. NSF Grant No. 7602860. Gran, No. NGL22-OM124.

The problem of determining the linear time invariant compensa
for of a specified dimension which minimizes the asymptotic
expected value of a quadratic form in the state variables of a linear
stochastic system of arbitrary order, is cons-der• ,d. It is shown that
under appropriate assumptions, the solution of th.s problem can be
interpreted as a mmimumorder observer-based or dual observer
based comp, isator I- an optimally aggregated model of the plant.

(Author)

A79.47992 • Time-varying linear systems and the theory of
nun-linear unven. R Hermann (Harvard University, Cambridge,
Mass 1. In 1978 Confe r ence on Decision and Control, 17th, San
Diego, Calif , January 10 12, 1979, Proceedings. IA79. 47930 21 63)
New York, Institute of Electrical and Electronics Engineers, Inc.,
1979, a 991 996. 13 refs. NSF Grant No. MCS 7906iW. Grant No.
NsG 2252.

The isospectral deformation of a Sturm Liouvdle equation is
extended to general linear time varying systems and a method is
described for determmi n; it.: resulting nonlinear partial differential
equations C-onoderation is given to ill isospectral deformation of
1/0 yste-ns with boundary value conditions and (2) the spectral
vest.,. bundles attached to linear time-varying systems. 	 BJ.

A79-47993 is On certain families of rational functions wis-
ing in dynamics. C. I. Byrnes (Harvard University. Limbridge, Mass.).
in 1978 Conference on Decision and Control, 1 n th, San Diego,
Calif., January 1412, 1979, Proceedings. (A7%4793021-631 New
York, Institute of Electrical and Electronics Engineers, Inc., 1979, p.
10021006. 13 refs. Grant No. NsG 2265; Contract No.
N00014-75 C-0648.

It is noted that linear systems, depending on parameters, can
occur in diverse situations including families of rational solutions to
the Korteweg-de Vries equation or to the finite Toda lattice. The
inverse scattering method used by Moser (1975) to obtain canonical
coordinates for the finite homogeneous Toda lattice can be used for
the synthesis of RC networks. It is concluded that the multi:ariable
RC setting is ideal for the analysis of the periodic Toda lattice. 	 B.J.

A79.47994 • Stochastic control and the second law of
thermodynamics. R. W. Brockett (Harvard University, Cambridge,
Mass.) and '. C. W;Ilems (Gronir.gen, Rijksumversiteit, Groningen,
Netherlands), In: 1978 Conference on Decision and Control, 17th,
San Diego, Calif., January 1412, 1979, Proceedings. (A79 . 47930 21
63) New York, Institute of Electrical and Electronics Engineers, Inc.,
1979, p. 1007-1011. 6 refs. Grants No, DAAG29-76-C-0139; No.
NsG-2265; Contract No N00014.75C-0648.

The second law of thermodynamics is studied from the point of
view of stochastic control theory. We find that the feedback con•rol
laws which are of interest are those which depend only on average
values, and not nn sample path behavior We are lead to a criterion
which, when satisfied, permits one to assign is temperature to a
stochastic system in such s way as to have Carnot cycles be the
optimal trajectories of optimal control problems. Entropy is also
defined and we are able to prove an equ partition of energy theorem
using this definition of temperature. Our formulation allows one to
treat irreversibility in a quite natural and completely precise way.

(Author)

A79-47995 • The geometry of the partia! realization prob-
lem. R. W. Brockett and P. Hall tHarvard University, Cambridge,
Mass.). In: 1978 Conference on Decision and Control, 17th, San
Diego, Calif., January 1412, 1979, Proceedings. (A79 .47930 21-63)
New Yolk, Institute of Electrical and Electronics Engineers, Inc.,
1979, p. 1048-1052. 7 refs. Grants No DAAG29-76-C-0 1 39, No.
NsG-2265; Contract No. N00014 . 75C D648.

It is shown that the space of sequences of length n which have
an exirapolattan of McMillan degree k, and no extrapolations of
lower McMillan degree can be given the structure of a differentiable
manifold. This approach makes the proof of certain known results on
the partial realization problem quite straightforward and makes it
possible to establish some important new results as well. A key tool
is the fact, proven here, that the set of n by a real Hankel matrices of
rank r is a man fold with r+1 connected components 	 rAuthor)

A79-47996 • Feedback invariants for linear systems defined
over rings. C 1 Byrnes (Harvard University, Cambridge, Mass I. In:
1978 Conference on Decision and Control, 17th. San Diego, Calif.,
January 1012, 1979. Proceedings. (A794793021-63) New York.
Institute of Electrical and Electronics Engineers, Inc., 1979. p.
1053. 1056 12 refs. Grant No. NsG-2265

A coefir:oot assignability, theorem is presented for systems
defined over a commutative ring with 1. The conditions examined
include all the general results on coefficient assignability available in
the literature. It is concluded that the proposed techniques are not
effective for the case of the weaker property of pole placement when
it is assumed that the commutative ring is a PID Morse's well-known
theorem seems to be the best result available for this situation,	 B.J.
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A7►49039 ' Lour velochmetry and holographic inter
ferometry measurements in transonic flows. W. D. Bachalo (Spectron
Development Laboratories, Inc., Costa Mesa, Calif.) and D. A.
Johnson (NASA, Ames Research Center, Moffett Field, Calif.). In:
Larr velocimelry and particle sizing; Proceedings of the Third
International Workshop, West Lafayette, Ind., July 1113, 1978.
(A79.49012 21-35) Washington, D.C., Hemisphere Publishing Corp.,
1979, p. 369-361. 7 refs, NASA-supported research.

Measurements of the transonic flow about a twudimens^onal
airfoil have been made with holographic interferometry and laser
velocimetry. Quantitative data obtemed with the interferometer are
compared to the laser velocimeter and surface pressure measurements
to evaluate the accuracy of the technique. Good agre-ment in the
results confirmed the two-dimensionality of the flow and the
Potential of the interferometer in making unsteady transonic flow
measurements in the future.	 (Author)

A79-49054 ' - Effect of tip shape on :lade loading character-
istics for a two-bleded rotor in hover. J. D. Ballard, K. L Orloff
(NASA, Ames Research Center, Moffett rwiu, Calif.), and A B.
Luebs (Gates Lear;et Corp., Wichita, Kan.). In: American Helicopter
Society, Annual National Forum, 35th, Washington, C.C., May
21-23, 1979, Proceedings. (A754905321-01) Washington, D.C.,
American Helicopter Society, 1979. 9 p. 14 refs. (AHS 79-1)

A laser velocimeter has been used to study the flow surrounding
a 2.13-m diameter, two-bladed. teetering model-scale helicopter rotor
operating in the hover condition. The rotor system employed
interchangeable blade tips over the outer 25% radius. A conventional
rectangular planform and an experimenta l ogee tip shape were
stud-ed. The radial distnbu )n of the blade circulation was obtained
by measuring the velocity tangent to a closed rectangular contour
arounu the airfoil section at a number of radial locations. A
relationship between local circulation and bound vorticity is invoked
to obtain the radial variations in the sectional lifting properties of the
blade The tip vortex-induced velocity was also measured im-
mediately behind the generating blade and immediat ely before the
encounter with the following blade. The mutual influences bet,veen
blade loading, shed vorticty, and the structure of tfh„ encountered
vortex are quantified by the results presented and are discussed
comparatively for the rectangular and ogee planforms. The experi
mertal loading for the rectangular tip is also compared with
predictions of existing rotor analysis. 	 (Author)

Bull, D. M HotiLrty, J. D. Phillips, W. R. Sturgeon (NASA, Ames
Research Center, Moffett Field Calif.), A. W. Hunting, and D. P. Pala
(FAA, Flight Standards National Field Office, Oklahoma City,
Okla.). In: American Helicopter Society, Annual National Forum,
35th, Washington, D C, May 21 23, 1979, Proceedings. (A79
49053 21-01) Washington, D.C., Amer-can Helicopter Society, 1979.
10 p. (AHS 79-52)

A rborna weather and mapping radar is a near term, economict,l
method of providing 'self-contained' navigation information for
approaches to offshore oil rigs and its use has been rapidly expanding
in recent years. A joint NASA/FAA flight zest investiga t ion of
'selicop ter IF  approaches tc offshore oil rigs in the Gulf of Mexico
was initiated in June 1978 and conducted under contract to Air
L"sttes. Approximately 120 approaches were flown in a Bell 212
helicopter by 15 operational pilots during the months of August and
September 1978. The purpose of the tests was to collect data to (1)
support development of advanced radar flight director concepts by
NASA and (2) aid the establishment of Terminal Instrument
Procedures (TERPS) criteria by the FAA. The flight test objectives
were to develop airborne radar approach procedures, measure
tracking errors, determine accpetable weather minimums, and deter
mine pilot acceptability. Data obtained will contribute significantly
to improved helicopter airborne radar approach capability and to the
support of exploration, development, and utilization of the Nation's
offshore oil supplies.	 (Author)

A79-49105 ' Wind tunnel and Rignt test of the XV-15 Tilt
Rotor Research Aircraft R. L. Marr, S. Blackman (Bell Helicopter
Textron. Fort Worth, Tex.), J. A. Weiberg (NASA, Ames Research
Canter, Moffett Field, Calif.), and L. G. Schroers (U.S. Army,
Aeromechanics Laborator y . Moffett Field, Calif.). In American
Helicopter Society, Annuli! National Forum 35th Washington, D.C..
May 2123, 1979. Proceedings, IA79-49053 21 01) Washington,
D.C., American Helicopter Society, 1979. 12 p. (AHS 7354)

The XV 15 T.It Rotor Research Aircraft Project inv-)Ives design,
fabrication ' and flignt testing of two aircraft. This program is
currently in the test phase for concept evaluation and substantiation
of design. As part of this evaluation, one of the aircraft was tested in
the NASA Ames 40- by BO-fooi wind tunnel. The status of testing to
date and some of the results of the wind tunnel and flight tests are
pesented.	 (Author I

F

A79-45078' , Piloted simulator investigation of helicopter
control systems effects on handling qualities during instrument
flight R D Forrest (FAA Washington, D C1. R T N Chen, R 2.1.
Gerdes, T. S. Alderete, and D. R Gee (NASA, Ames Research
Center, Mof fett Field, Calif 1. In American Helicopter Society,
Annual National Forum, 351h, Washington, D.C.. klav 2123, 1979,
Proceedings. IA7949053210ll Washington, D.C, American Heli-
copter Society, 1979. 27 p. 12 refs. (AHS 79-26)

An exploratory piloted simulation was conducted to investigate
the effects of the characteristics of helicopter flight control systems
on instrument flight handling qualities, This joint FAAlNASA study
was motivated by the need tc improve instrument flight capability. A
near-term objective is to assist in updating the airwt, • thiness criteria
for helicopter instrument f!igr.l. The experiment consisted of
variations of single-rotor helicopter types and levels of stability and
control augmentation systems (SCAS). These configurations were
evaluated during an omnuange approach task under visual and
instrument flight conditions. The levels of SCAS design included a
simple rate damping system, collective decoupling plus rate damping,
and an attitude command system with coliecUVe decoupling. A
l imited evaluation of stick force versus airspeed stability was
accomplished. Some problems were experienced with control system
mechanization which had a detrimental effect on 4ingitudinal
stability. Pilot ratings, pilot commentary, and performance data
related to the task are presented. 	 (Author)

A7949104 • x	 Flight investigation of helicopter IFR
asproaches to oil rigs using airborne weather and mapping radar. J S.

A79.4933E ' r XV-15 flight test results compared with design
^vls. K G. Wernicke (Bell He l icopter Textron, Fort Worth . Tex i
and J P Magee (NASA, Ames Research Center: U.S. Army,
Aeromechanics Laboratory, Moffett Feld, Calif.), A ierwan Insti
tune of Aeronaures and Astronautics, Aircraft Systems ar•4 Technol-
ogy Veering. New York, N.Y., Aug. 20-22, 1979, Pap, r79-1839 11
P 10 refs

Aircraft No 2 is presently in the midst of flight envelope
expansion. Nose and safety design goals have been demonstrated.
preliminary results indicate that performance and component life
goals may also be met. Hovering power indicates a standard hover
ceding of 7.000 feet. A fter 18 0 hours of flight, a true airspeed of
207 knots has been reached. The goal is a 300 knot cruise speed So
far, XV 15 flight tests indicate no reason why the tilt rotor concept
should not fulfill its promise to provide a major step forward in Pit
vehicle flexibility and in rotary wing performance	 (Author)

A7949339 • N Effect of nozzle pacing on ground interfer
ante forces for a two lee V/STOL aircraft. W G Hill, Jr. and R C.
Jenkins (Grumman Aerospace Corp., Bethpage, N.Y.). American
Institute of Aeronautics end Asrronautics, Aircraft Systems and
Technology Meeting. New York, N Y, Aug 2422, 1979, Paper
79 1856. 13 p 20 refs. Contract No NAS2 10097

The effect of nozzle spacing on ground inte r ference forces was
invest ga;ed for a two let V/STOL aircraft design. The need for

35



F

information on the effect of let spacing arises because of the tradeoff
between mechanical complexity, which calls for close spacing, and
roll control moments, which call for wider spacing. The ground
interference forces on a two jet V /STOL aircraft model war,
measured for a range of nozzle spacings. Inter ference forces showed a
complicated behavior with nozzle spacing, fuselage geomv,try, and
height above ground. For some conditions a slight change in nozzle
spacing rewlted in a fourfold change in the interference fcfee from
3% to 12% of the basic let thrust An understanding of the obst rived
aircraft force behavior was developed using detailed measuremen s of
the upwash flow properties, along with force and pressure measre-
ments on a series of two dimensional fuselage representations.

(Author)

A79-49869 • M Linearization of the boundary-layer equations
of the minimum time-to-dirnb problem. M D. Ardema (NASA,
Ames Research Center, V STOL lystems Office, Moffett Field,
Calif.'. journal of Guidance and Control, Vol. 2, Sept. Oct. 1979, p.
414436. 6 refs.

Ardema (1974) has formally linearized the two point boundary
value problem arising from a general optimal control problem, and
has reviewed the known stability properties of such a linear system.
In the present paper, Ardema's results are applied to the minimum
time-to-climb problem. The linearized zeroth order boundary layer
equations of the problem are derived and solved. 	 V. P.

A79. 50432 ' Estimation of longitudinal aircraft character-
istics using perameter identification taehniques. R, C, Wingrove
NASA Ames Research Center, Aircraft Guidance and Navigation

Branch, Moffett Field, Calif.). In Why flight test. Proceedings of the
Ninth Annual Symposium, Arlington, Tex., October 4-6, 1978.
(A795042622.01) Lancaster, Calif„ Society of Flight Test Engr
neers, 1978, p . 9-1 to 924. 22 refs

This study com pares the results from different Parameter
identification methods used to determine longitudinal aucrarc
characteristics from flight data In general, thei,e ccmpansons have

found that th^ estimated short-period dynamics (natur l l frequency,
damping, transfer functions) are only weakly ahected by the type of
identification method, howeve r  estimated aerodynamic coeffi-
cients may be strongly affected by the IN pre of identiCcaoon method.
The estimated values for aerodynamic coefficients were 'fund to
depend upon the type of math model and type of test data vted with
esch of the identification methods, T:se use of frirly complete math
models and the use of long data lengths, combining both steady and
nonsteady rnution, are shown to provide aerodynamic coefficient
values that compare favorably wish the results from other testing
methods such as steady-state flight and full scale windtunnel
expel •ments.	 (Author)

A7952950 ' Nonlinear singularly perturbed optimal control
problems with singular arcs. M D. Ardema (NASA, Ames Research
Center, Moffett Feld, Calif I. In A link between science and
applications of automatic control. Oxford, Pergamon Press, Ltd„
1979, p. 929936. 18 reds.

Singi d a l perturbation techniques are studied for dealinq with
singular arc oobierns by analyzing a relatively low order but
otherwise general system. This system encompasses many flight
mocha. c problems including Goddard's problem and a version of the
minimum lime to-climb problem Boundary layer solutions are
constructed which are stable and reach the outer solution in a fin,te
time A uniformly valid composite solution is lien formed from the
reduced and boundary layer solutions. The value of the approximate
solution is that it is relatively easy to obtain and does not involve
singular arcs. To illustrate the utility of the results. the technique is
used _ uurt , n an approximate -uiutron of a sdmphl t,d version of the
aim-aft mdnimun. time-to-climb problem. 	 V T

A79 53627 • N Flight controls/avionics research Impact on
future civil helicopter operating efficiency and minion reliability. W
J Snyder and J. V Christensen (NASA, Ames Research Center,
Helicopter System< Office, Moffett Field, Calif 1 In Specialists
Meeting on Helicopter Flight Controls, Arlington, Tex., October
11 13, 1978, Technical Papers. IA79 53626 24 08) Washngton,
D C , American Helicopter Society, 1979. 12 p 8 refs.

Operational efficiency and mission dehab,lily a re key capabilities
which will impact the future use of helicot-ters in the civil segment
and areas where flight control/avionics research can play a major
role. The present paler reviews flight control/avionics system needs
for each major area of civil he , tcopter use. Technology requirements
to meet civil needs at- discussed The review points up the need for
the development of all weather flight control concepts and the
validation of cost effective active control/fly by-wore/fly by light
system concepts with modular architecture which can he tailored to
specific mission requirements.	 B.J.

PATEN -1 6

N79-17847' National Aeronautics a, I Space Administration
Ames Research Center Moffett Field Calif
CONSTANT LIFE MOTOR FOR A HEAVIER THAN AIR CRAFT
Patent
Robert H Siioub inventor Ito NASAI Issued 30 Jan 1979
8 p	 Filed 25 Jul 1977	 Superseders N77 28111 Ifs	 19.
p 241`6)
INASA Cos. ARC 11045 1 US Patent 4 137 010
US Patent Appl-SN818916 US Patent Class 416-51
US Patent Class 416 88 US Patent Class 41689.
US Patent Class 416 132R US Patent Class 416 138) Avail
US Patent and Trademark Office CSCL 01 C

A rotor blade extended radially from a nub. characterized
by an elongated spar and a plurality of ax ally aligned shells
pivolal'y mounted on the spar is presented Each has an
aerodynamic center located in trading relation with the spar and
supported thereby for simulta.,eous anal and angular displacemen!
as centrifugal forces are applied. a pitch controller plus a plurality
of p votal pitch limiting arras transversely related to the spa r A
push pull link interconnecting the arms is used for imparting
simultaneous pivotal motion wherebl the angular relationship
of the army to the spar is varied for drying the notion of the
trucks along the arms for thus limiting the pitch of the segments
about the spar

Official Gazette of the U S Patent and Tradema r k Office

N78 23171 x # National Aeronautics and Space Administration
Ames Research Center Moffett F rold. Calif
AIRCRAFT ENGINE 4OZZLE PN.ent Application
Norman E Sorensen arA :'._.,n A Latham , iventors Ito NASAI
Filed 23 Mar 1979 14 p
(NASA-use-ARC-1097 7. 1. US-Petenl Appl aN 023436) Avail
NTIS HC A02/MF AVI CSCL 21E

A variable area red nozzle :rcpngemsnt for an aircraft engine
having a substantially redurad length and weight is described
It comprises iongdudiniii movable radial vanes and Iced radial
vanes The movable radial vanes are alternately disposed with
respect to the fixed radial vanes Means for displacing the movot:s
radial vanes along the longitudinal axis of the engine relative to
the fixed radial vanes are determined The fixed radial vanes
radially extend across the main exhaust flow of the engine

NA SA

N79-331 /7'# National Aeronautics and Space Administration
Ames Research Cents Moffett Field Calif
AUTONOMOUS NAVIGATION SYSTEM Patent Application
Shmuel J Marhw. inventor Ito NASAI (National Research Cuun^d
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Haifa Israel) Fdod 24 Sep. 1979 19 p Sponsored by NASA
INASA Case-ARC-11257-1. US-Patent- App1 SN %78811) Avail

NTIS HC A02/MF A01 CSCL 17G
A low cost autonomous navrgatron system which disposes

with accelerometers used in the conventional gimballed and
atrapdown inertial systems is described The navigation system
provides longitudinal and lateral vehicu lar specific force measure-
ments in the locally level plane rrrespect" of the vehicle pitch.
roll. and yaw motions The navigation system provides longitudinal
and lacers' velorrnes in Ic:ally level geogrsphy coordinates along
with vehicle Position altitude and attitude informa.on u.- system

	

pT	 minimizes n.a num„dr of sensors and system complexity. thus
^"3 n reducing errors. while providing a rapid method of north calrbrs'^nn

The system -s composed of an unbalanced pendulous. two axis
gimbal system with a two degree of freedom leveling gyroscope
and a heading gyroscope	 A W H
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"71/0048'# National Aeronautics and Space Administration.
Ames Research Center. Moffett Field Cold
DIRECT NUMERICAL SOlUT1ON OF THE TIIANSONIC
►ERTUIISAr1ON INTEGRAL EQUATION FOR LIFTING AND
NONUFTINO AIRFOILS
David Nixon Sep 1978 27 p refs
(NASA TM 78518. A-75911 Avail NTIS HC A03/MF A01
CSCL OIA

The linear t r ansonic perturbation mteg:sl equation previously
derived for nonlifting airfoils is formulated for lifting uses In
order to treat shock wo%o motions a strained coordinate system
is used in which the shock location is invariant The tangency
boundary conditions are edher formulated using the thin airfoil
an or by using the analytic continuation concept A
direct numerical solution to this equation is derived in contrast
to the iterative scheme initially used and results of both lifting
and nonliffing examples indicate that the method is satisfactory

Author

1171 1 01 60'# National Aeronaut cs and Space Administration
Ames Research Cente r Moffett Field Calif
A TEIIIPEIIAT If RE DEPENDENT FATIGUE FAILURE
CRITERION FOX GRA ► MITT EPDXY LAMINATES
As" Rote- and Howard G Nelson Oct 1978 20 p refs
Presented at the Symp on New Dart and Appl in Composites
St lows 15 19 Oct 1978
(NASA TM 78538 A 76561 Avail NTIS HC A021MF A01
CSCL 110

A fatigue ladure criterion applicable to composite matanals
is developed and applied to predict the fatigue behavior of
graphite/epoxy laminates with particular emphasis on the influence
of temperature Tansue stress strain curves and tension tension
fatigue curves for venous unidirectional angle ply and symmetn-
cally balanced laminates were developed at test temperatures
of 25 C. 74 C and 114 C For most laminates a reduction in
both static strength and fatigue strength is observed with
increasing temperature This reduction appeared more severe in
fatigue loading than in static tensile leading and most severe
where the shear stress in the lamina is the dominate failure
mode Through an analytical formulation of shifting functions for
the influences of temperature all fatigue data are shown to be
capable of being reduced to a single reference curve at some
temperature Examples are given which demonstrate the capability
of the fatigue failure criterion to predict failure of complex
symmetrically balanced laminates from relevant parameters
obtained from one observed behavior of unidirectional and angle ply
laminates	 Author

N71 10480'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
NUMERICAL AERODYNAMIC SIMULATION FACIUTY
F R Bader and A W Hathaway fn NASA Langrev Res
Center Res in Computerized Structural Analysis and So lon Oct
1978 p 1 5 30 r efs (For primary document see N 7 9 10448
01 391
Avail NTIS HC A10/IMF A01 CSCL 20K

Cnlrcal to the advancement of computational aerodvnanics
capability is the ability to simulate flows about thr*e dimensional
configurations that Contain bot h compressible and viscous effects

including turbulence and flow separation at high Reynolds
numbers Analyses were conducted of two solution techniques
for solving the Reynolds averaged Newer Stokes equations
describing the mean motion of a turbulent flow with certain
terms involving the transport of turbulent momentum and energy
modeled oy auxiliary equations The first solution technique 's
an implicit approximate factorization finite-difference scheme
applied to three-dimensional flows that avoids the reetrnctrve
stability conditions when small grid spacing is used The
approximate factorization reduces the solution process to a
sequence of three one dimensional problems with easily inverted
matrices The second technique is a hybrid explicd/implicit
hnitedif!e rence scheme which is also factored and applied to
three-dimensional flows Both methods are applicable to problems
with highly distorted goods and a variety of bounder; conditions
and turbulence models 	 G G

1 1171 . 10808'# National Aeronautics and Space Administration
Ames Research Canter Moffett Field Calif
AN EXTENSION OF A STABILITY TO ALTERNATING
DIRECTION IMPLICIT METHODS
R F Warming and Richard M Beam Oct 1978 50 p refs
(NASA TM 78537, A 76 1 41 Avail NTIS HC A03 /MF A01
CSCL 12A

An alternating direction implicit IADII scheme was constructed
by the method of approximate factorization An A stable linear
multistep method ILMMI was used to integrate a model
two dimensional hyperbolic-parabolic partial differential equation
Sufficie n t conditions for the A stability of the LMM were
determined by applying the theory of positive real functions to
reduce the stabdity analysis o r the partial doff*rential equations
to a simple algebraic test A linear test equation for partial
differential equations is defined and then used to analyze the
stability of approximate factorization schemes An ADI method
fo r the three-dimensional heat equation is also presented S B S

N71 10810'# National Aeronautics and Space Administration
Ames Research Center Mofrett Field Calif
DESIGN OF TRANSONIC AIRFOIL SECTIONS USING A
SIMILARITY THEORY
David Nixon Oct 1976 21 p refs
(NASA TM 78521, A-7597) Avail NTIS HC A02 /11AF A01
CSCL 12A

A study of the available methods for transonic airfoil and
wing design indicates that the most powe rful technique H the
numerical optimization procedure Howeve r the computer time
for this method is relatively large because of the amount of
computation required in the searches during optimization The
optimization method requires that bass and calibration solutions
be co-puled to determine a minimum drag direction The design
space is then computationally searched in this direction it is
these %Marches that dominate the computation time A recent
similarity theory allows certain transonic flows to be calculated
rapidly from the base and ca!ibration solutions In this paper
the application of the si rnilerity thee ry to d*s,rin problems is
examined with the Object of at least partia l ly eliminating the
costly search** of the design optimization method An example
of a n airfoil design is presented	 Author
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N79-1202!0 # Nationsi Aeronautics and Space Administration
Ames Research Center Moffett Fred. Calif
CONFERENCE ON FINE RESISTANT MATERIALS IFIRE-
MENI: A COMPILATION Of PRESENTATIONS AND
PAPERS
Demetnus 0 Kourt des ad Oct 197E 508 p refs Conf
hold at Ames Res Center Moffett Fold t,alif. 13-14 Apr
1978
(NASA TM 78523 A 76051 Avail NTIS HC A23/MF A01
CSCL 13L

The proceedings of the NASA Fire Resistant Materials
Engineenng (FIREMEN) Program held at Ames Research Center
on April 13. 14 1978 are reported The purpose of the conference
was to discuss the results of NASA in the fold of aircraft fire
safety and fire resistant materials The program components
include the following (1) large scale testing (2) fire toaicnlogy
13) polymeric materiels and 14) bibliography related and, or
generated from the program For indrvidual titles. see N79 12030
through N79-12047

N7W12OW # National Aeronautics and Space Administration
Ames Research Canter Moffitt Foid. Calif
OVERVIEW Of FIREMEN PROGRAM AT AME[ RESEARCH
CE NTE R
Demetrius A Koun4es In Its Conf on Firs Resistant Mater
Oct 1978 p 247 . 202 (For primary document see N79 12029
03.03)
Avail NTIS HC A23/MF A01 CSCL 13L

The Amas Fireman Program is described The key *laments
of the program include I1) the development ano evaluation of
aircraft interior composite panels. (2) the thermochemicsl and
flammability charactanratron of thernoset and thermoplastic
resins and (3) the evolution of fire resist aircraft seat components
The first two elements are presented 	 S E S

N7S-12222'/ National Aeronautics and Space Administration
Ames Research Center. Moffett Fold. Calif
$TRAIN-RATE TEMPERATURE BEHAVIOR OF HIGH
DENSITY POLYETHYLENE IN COMPRESSION
Linda L Clements and Olog D Shelby (Stanford Unr y . . Cali f I

Nov 1978 10 p rots
(NASA TM 78544. A-76791 Avail NTIS HC A02/Mr A01
CSCL 07C

The compressive strain rate/temperature behavior of highly
hn"r. high density polyethylene was analyzed in terms of the
predictive relations developed for metals and other crystalline
materials For strains of 5 percent and above the relationship
between applied stirin rate dotted epsilon and resulting flow
stress sigma was found to be dotted epsilon trip times (Cl
sub f / R11 k (sigma; sigma sub cl to the nth powe,. the left hand
side is the activation antigy compensated strain rate where 0
sus, f is activation energy for flow R is gas constant and T is
temperature It is a constant n is independent stress
exponent &. d srgma/ sigma sub c is structure compensated stress
A muter curve resulted from a logarithmic plot of activation
energy compensated strain rate versus structure cnmpensated
stress	 Author

1171 12343*# National Aeronautics and Space Administration
Ames Research Canter Moffett Fold Calif
ON THE MEASUREMENT Of TURBULENT FLUCTUATIONS
IN HIGH-M210 FLOWS USINO HOT WIRES AND HOT
FILMS
Mukund Acharys Nov 1978 20 p refs
(NASA TM 78535 A 7641) Ave-] NTIS HC A02/MF A01
CSCL 20D

A hot wire has a limited life in high speed wind tunnel
flows because it is typically subfected to large dynamic loads
As a consequence hot films and modified hot wires are frequently
used for turbulence measurements in such Rows However the
fluctuation sonsnivitres of such probes are reduced because of
various factors leading to erroneous results This paper descnbee

the results of tests on some sensors in both subsonic and
supersonic boundary layer Rows A simple technique to determine
dynamic calibration cotreictton fK"m for the eensrttvttme » also
presented.	 Author

N79-134726 1 San Jose State Coll Foundation. Calif 	 Dept
of Geology
A STUDY TO EXAMINE THE ►EA.SISILITY Of USING
SURFACI PENETRATORS FOR MINERAL EXPLORATION
Pistol Tedlttdaal Ropert. May 1577 - Des. I9T1
At" S Davis and David W Anderson Dec 1978 49 p refs
(Gram NeG 2236)
Allied: NTIS HC A03/MF A01 CSCL DEG

The Ieaarbiltty, of using penetrstom in earth applications •
examinarl. Peletrotor applications in exploration for mineral
resources only to summarized Inst r umentation for ftrure
penetrators to dsecrnbed Portions of that report are incorporated
Into a more extenerve report examining other penetrator
applications in exploration for fee" fuels, geothermal resources.
and in ernn:onmental and engineering problems, which is to be
published as a NASA technrul publication 	 G Y

11117S-14701111 s 0 National Aeronautics and Space Administration
Ames Research Canter. Moffett Field. Calif
A SIMULATOR STUDY Of THE INTERACTION Of PILOT
WORKLOAD WITH ERRORS. VIGILANCE. AND DECI-
WON$
H P Ruffell Smith Jan 1979 50 p refs
(NASA-TM 78472. A-7354) Avail NTIS HC A04/MF A01
CSCL 05H

A full mission simulation of a civil air transport scenario
that had two levels of workload was used to observe the actions
of the crews and the basic aircraft parameters and to record
heart rates The results showed that the number of errors was
very variable among crews but the mean increased in the higher 	 S
workload case The increase in errors was not related to nsa in
Mart rate but was associated with vigilance times as well as
the days since the last Right The rect4ded data also made it
possible to investigate decision time and decision order These
also varied among craws and seemed related to the ability of
captains to manage the resources available to them on tr-s Right
deck	 G G

N79 1SON'/ National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
THE ROLE OF TIME HISTORY EFFECTS IN THE FORMULA
TION OF THE AERODYNAMICS OF AIRCRAFT DYNAM
ICS
Murray Tobak and Lewis B Schiff rn AGAR$ Oyn Stabrfty
Parameters Nov 1978 10 p -eh (For primary document see
N79 15061 06 081
Avail NTIS HC A99/MF A01

The scope of any aerodynamic formulation propos,ng ;o
embrace a range of possible maneuvers is shown to be determined
principally by the extent to which the aeror lynamic indicial
response is allowed to dwpend on the past motion Starting
from the linearized formulation in which the indicisl response is
independent of this past motion two successively more compre
hensive statements about the dependence on the past motion
are assigned to the indicial response 111 dependence only on
the recent past and (21 dependence additionally on a characteristic
feature of the distant past The first enables the rational
introduction of nonlinear effects and accommodates a descrip
tion of the r ase depe ndent •erodyinamic phenomena characteristic
of sidoils in low speed dynamic stal l the second permits a
description of the double valued aerodynamic behavior characteris-
tic of certain kinds of aircraft stall An aerodynamic formulation
based on the second statement automatically embracing the
fast may be sufficiently comprehensive to include a large pad
of the aircraft s possible maneuvers The results suggest a favorable
conclusion regarding the role of dynamic stability experiments
in Right .!ynamics studies 	 Author
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N79-15187*/ National Aeronautics and Space Administration
Ames Research Canter Moffett Field Calif
FLASH-FIRE eROPENSITY AND HEAT-RELEASE RATE
STUDIES OF IMPROVED FIRE RESISTANT MATERIA1.1
Larry L Fewell Dec 1978 46 p
(NASA-TM 78550 A-7548) Avail NTIS HC A03/1 1AF A01
CSCL I 1 E

Twenty-six improved fire resistant materials were tested for
flash fire propensity and hoot release rate properties The tests
were conducted to obtain a descriptive index based on the
production of ignitable gases d r inng the thermal degradation
process and on the response of the rrstariel s under a speci"rc
Mat load.	 Author

N79-15998'0 Massachusetts Inst of Tech Cambridge Dept
of Aeronautics aid Astronautics
VISUALLY INDUCED MOTION IN FLIGHT SIMULATION
Lawrence R Young In AGARD Piloted Aircraft Erwrroi
Simulation Tech Oct 1978 8 p refs (For primary docu.ne..t
see N79 . 15973 07.09)
(Grant NsG 2236 Contract F33615 76-C-0039)
Avail NTIS HC A14 /MF A01 CSCL DIE

Visually induced yaw (circulanwtction) resulting from a movrrv.
wide held prese ntation and its interaction with vestibu!ar 1_w
cues genarated by base motion is discussed A model is prosentod
for the interaction between visual and motion cues in w ow vrrhich
rationalizes the high frequency utilization of vestibule. cue_ and
the low frequency use of visual cues to support sustai ned angular
velocity The implications for fixed and moving base flight simulator
design are discussed Similar considerations apply to cix.rd-y
induced linear velocity (hneervection) end mteres;in- m-
metnes in the fore-aft direction are noted Visually induced I,Pch
and oll a re discussed aid modelled in terms of conflic' bvtvin_an
the visually induced motion and the information roga rrl:. ettftude
based upon greviceptor signals	 S E S

N71 . 16483 * 0 National Aeronautics and Spa,* Administration
Ames Research Center Moffett Field C-1d
A SIMPLIFIED METHOD FOR CALCULATING THE ATMOS-
PHERIC HEATING RATE BY ABTORPTIOM OF BOLAN
RADIATION IN THE STRATOSPHERE AND MESOSPHERE
Tetsuo ShrmaTek, and Leland C Helmut informatics. Inc Palo
Alto Calif 1 Jan 1979 34 p refs
(NASA-TP-1398 A 75571 Avail NTIS HC A04/110F A01 CSCL
048

Calculations of the atmospheric heating rate by absorption
of solar radiation by 03 H2O and CO2 are -sported The method
needs only seven parameters for each molecule and is particularly
useful for heating calculatiors in Ih at dimensional global
circulation models below 80 km Applying the formula to the
observed distrihutions of 03 H2O and CO2 produces reasonable
latitudinal and seasonal variations in the heating r ate The
calculated heating r ate however. is sensitive to the global
distributions of the absorbir2 gasp. and uncertainties on the 03
distribution above approximately 50 km and the H2O distribution
below approximately 20 km Tay seriously affect the global
distributions of the heating rate in These regions	 G G

%79-16700' 0 Nationa l Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
A CRITICAL REVIEW OF THE LIFE SCIENCES PROJECT
MANAGEMENT AT AMES RESEARCH CENTER FOR THE
SPACELAB MISSION DEVELOPMENT TEST 3
Robert Holmrstch (Texas Univ Austin) John Wilhelm (Texas
Univ Austin) Tneve A Tanner (California State Univ Hayward),
Joan E Sieber (Texas Univ . Austnnl and Susan Burgenbaueh
;an 1979 66 p refs
(Grant NsG 2065 NCA2 OR290 705)
(NASA TP 1364. A-7536) Avail NTIS HC AO4/MF A01 CSCL
05A

A management study was initiated by ARC (Ames Research
Contort to specify Specelab Mission Develupment Test 3 activities

ants problems Tlwa report documents the problems encountered
and provides conclusions end recommendations to protect
mvt - Jement for current and future ARC life sciences protects
An executive summary of the conclusions and rscommendelrons
is proaihd The report a" addresses broader issues rel3vant
o tx conduct of future anrent .frc messrons under the :on

straints imposed t f the space •nvuonmant	 G Y

V79-1570C*# National Aeronautics and Space Admims•ratwn
Ames Resea.ch Cs.iter Moffett Field Space Science
Div
ORIGIN AND EVOLUTION OF THE SATURN SYSTEM:
OBSERVATIONAL CO*rBEOUENCES
James B Pollack in JPL The Saturn System Dec 1978
p 9-30 refs IFor primary document see N79 16758 0' yl)
Avail NTIS HC A18/MF A01 CSCL 038

A number of important cosmogonic questions concerning
The Saturn system can he addressed with a Saturn orbiter dua:
probe spacecraft mission These Questions include The origin of
the Saturn system the source of Saturn s excess lumrncetty.
the mechanism by which the irregular satellites were : aptured
the influence of Saturn s early luminosity on the composition of
is regular satellites and the o rigin of the rings The first two
topics can be studied by measurements made from an entry
probe into Saturn's atmosphere while the remaining msues can
M investigated by measurements conducted from an orbiter
Background information is provided on these five Questions
describing the critical experiments needed to help resolve them

G 

075-18768. 0 Natronsl Aeronautics and Space Administration
Ames Research Center Moffett Field, Calif Space Science
Div
PHYSICAL PROPERTIES OF AEROSOL$ IN TITAN'E
ATMOSPHERE AS DEDUCED FROW VISIBLE OBSERVA-
TIONS
Kathy Rages and James 8 Pollack /in 	 The Saturn System
Dec 1978 p 149 . 160 refs IFor primary document see
N79-16758 0791)
Avail NTIS HC A1S/MF A01 CSCL 03B

Analysis of the absolute value of Titan's slbedo and its
variation with increasing phase angle has yielded constraints in
the optical properties and average particle size of the aeroscls
responsible for the scattering of visible light The rest index of
refraction of the scattering material lies wgrtin the range 1 5
spproximah• 'y less than nr approximately less than 2 0 and I is
average particle size is somewhere between 02 micrometer
and 04 micrometer The amount of limb darkening produced by
these models loads to an occultation radius of approximately
2700 km	 Author

N79-18780 * F National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
OUTER PLANET PROBE MISSIONS. DESIGNS AND
SCIENCE
Lawrence Colin In JPL The Saturn System Dec 1978
p 361 . 378 IFor primary document see N79 16758 07.91)
Avail NTIS HC A18 /MF A01 CSCL 038

The similarities and differences of atmosphere entry probe
mission designs and sciences appropriate to cartoon solar system
objects. are reviewed Candidate payloads for Saturn and Titan
probes are suggested Significant supporting resea r ch and
technology efforts are required to develop mission peculiar
technology for probe exploration of the Sat-irmon syste m	G G

NIPS IBM* 0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
SUPERCRITICAL FLOW ABOUT A THICK CIRCULAR-ARC
AIRFOIL
John 8 McDevitt Jan 1979 84 o refs
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INASA-TM 78549. A-76931 Avail NTIS HC A05/MF A01
CSCL 01A

The supercritical Row, about a biconvex circular•orc srlml m

being thoroughly documented at Ames Research Canter in order
to provide experimental test cases sudable kr guiding n nd
evaluating current and future computer :odes The efforts of
angle of attack effects of leading and trailing edge yplrtter plates,
additional unsteady pressu re fluctuation iouffeting) measuroments
and glow-field shadowgraphs and application of an oil-film
technique to display separated wake streamlines were studied
Computed and measured pressure distributions for steady and
unsteady flows. using a recent computer code representative of
current methodology, are compared It was found that the
numerical solutions are often tundamentally incorrect in that only
strong (shock polar terminology) shocks are _aplured, whereas
experirnant3lly. both strong and weak shock waves appear

S E S

N79 16914 s # National Aeronautics and Soace Administration
Ames Research Carter Moffett Field Calif
EFFECT OF MOISTURE ON THE FATIGUE SENI.41011 OF
GRAPHITE; EPDXY COMPOSITE LAMINATES
S V Romani 1Virginis Polytechnic Inst and State Univ.
Blacksburg) and H G Nelson Jan 1979 49 p refs
(NASA TM 78548, A-7689) Avail NTIS HC A03/MF A01
CSCL 11D

The form of the moisture distribution in the specim( n (gradient
and flat profile) was considered to estaolish the influence of
accelerated moisture conditioning on fatigue behavior For the
g r adient specimens havinL an average moisture content of
1 4 per-ant fatigue life was reduced M a f►7tor of 8 at a!I
stress levels investigated Corresponding reduction in fatigue life
for the not moisture profile specimens at the same average
moisture content was comparatively smaller being about a factor
of 5 from the value in dry specimens X ray radiographic analysis
of damage accumulation in compression compressionfatigue
, evealed interlammar cracking to be the dominant mode of failure
responsible for the observed enhanced cyclic degradation of
moisture conditioned specimens This finding was corroborated
by the observed systematic reduction in interlaminar shear strength
as a function of moisture content which in turn inc reased the
propensity for delamination under cyclic compressive loads
Residual strength measurements on cycled specimens indicated
significant strength reductions at long lives particularly in moisture
conditioned specimens	 J A M

N79 19267 * # National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
TRANSIENT SHUTDOWN ANALYSIS OF LOW
TEMPERATURE THERMAL DIODES
Richard	 Williams Mar 1979 21 p refs
NNASA TP 1369 A 76421 Avail NTIS HC A02/MF A01 CSCL
20D

The various thermal diodes available for use in cryogenic
systems are described Two diode t yp es liquid trap and
liquid blockage diodes were considered to be the most attractive
and thermal models were constructed to predict their behavior
in the reverse mode The diode• which are of similar sue and
throughput were also examined experimentally in a parallel test
setup under nominally identical conditions Their characteristics
were ascertained in terms of forward-mode and r everse mode
conductances shutdown times and energies and recovery to
forward mode operation with ethane as the working fluid in the
temperatu re r ange 170 K to 220 K Results show that the
liquid blockage diode is the quicker of the two diodes to shut
down from the forward mode 18 min as opposed to 10 min)
However the liquid blockage diode has a larger reverse mode
conductance which results in a greater overall evaporator
temperature rise The importance of the relative size and heat
inputs to the condenser/ reservoir configuration of the liquid
blockage diode and the evapo stor trap configuration for the
liquid nap diode are demonstrated Also included are data which
show the susceptibility of the diodes to recovery to forward mode
operation Guidelines for he choice of a particular diode for an
actual application are given 	 J M S

1179-15297'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
TIME DEPENDENT I.00AL DENSITY MEASUREMENTS IN
UNSTEADY FLOWS
R L McKenzie. D J Monson and R J Exberger Feb 1979
2' p •ols
tNASA TM 78555, A-7720) Avail NTIS HC A02/MF A01
CSCL 146

A laser induced nuorescence technique for measuring the
relative time dependent density fluctuations in unsteady or
turbulent flows is demonstrated Using a 1 5 W continuous wave
Krl • I lase r measurements have been obtained in 0 1 mm
diameter by 1 mm long sampling volumes in a Mach 3 flow of
N2 seeded with biacetyl vapor A signal amplitude resolution of
tab was achieved for a detection frequency bandvwdth of 10 kHz
The measurement uncertainty was found to be dominated by
noise behaving as photon statistical noise The practical limits
of signal to-noise ratios have been characterized for a wide range
of detection Irequenc% banowidths that encompasses those of
interest in supersonic turbulence measurements.	 Author

01?W ISNSa # National Aeronautics and Space Administration
limp Research Center. Moffett Frew. Calif
SOME RECENT PROGRESS IN TRANSONIC FLOW
COMPUTATION
William F Sallhous In Von Kerman Inst for Fluid Dyn
Computational Fluid Dyn. Vol 1 1976 122 p refs IFor
pnmary document sae N79-18943 10-02)
Avail NTIS HC A19/MF A01 CSCLOIA

Althouih ihe development of a finite difference relaxation
procedure to solve the steady form of equations of motion gave
birth to the study of computational transonic aerodynamics and
conerderable progress has been made using the small drsturbance
theory. no general analytical solution method yet exists for
transonic flows that include three dimensional unsteady, and
viscous effects Two techniques are descnbed which are useful
in computational transonic aerodynamics applications The finite
volume method simplifies the application of boundary conditions
without introducing the constriction associated with small
disturbance theory Governing equations are solved in a Cartesian
coordinate system using a body oririented and shock-oriented mesh
network Only the volume and surface normal directions of the
volume elements must be known The other method. configuration
design by numerical optimizahcn. can be used by aircraft designers
to dvvelop configurations that satisfy specific geometric perform-
ance constraints Two examples of airfoil design by numerical
optimization are presented 	 A R H

N79-19962'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
STATUS AND PROSPECTS OF COMPUTATIONAL FLUID
DYNAMICS
Dean R Chapman In Von Korman Inst for Fluid Dyn
Computational Fluid Dyn Vol 2 1978 36 p (For primary
document see N79-18948 1002)
Avail NTIS HC A19/MF A01 CSCL0IA

The use and limitations on using computational aerodynamics
in approximating mvrscid linear inviscid nonlinear time
averaged and viscous time dependent flow past airfoils, wings.
and aircraft .z reviewed The current status of two and
three dimensional time averaged Navrer-Stokes equation is
discussed and possible applications for the 1980 and 1985 to
1990 period is projected for three dimensional appl"tions

A.R.H

N79-19101W# National Aeronautics and Space Administration
Ames Research Cantor Moffett Field Calif
OUTER PLANETS PROSE TESTINQ 	 cis
J A Smittkarnp (McOon"I Doup1•s Astronautics Co St Lours
Mo) M G Grote IMCD(w Douglas Astronautics Co St
Louis Mo I and T M Edwards In NASA Goddard Space
Flight Canter Ninth Conf on Space Simulation 1977 p 85 83
IFor primary document see N79 19013 10 121

S
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(Contract NAS2 9027)
Avail NTIS HC A20/MF A01 CSCL 22B

An atmospheric entry Probe is being developed by NASA
Ames Research Center (ARC) to conduct in situ scientific
investigations of the outer planets atmospheres A full scale
engineering model of an MDAC-E Probe configuration. was
fabinceted by NASA ARC Proof-of-concept test validation of the
structural and thermal design is being obtained at NASA ARC
The model was successfully tested for shock and dynamic loading
and to currently in thermal vacuum testing	 G Y

M79-20036'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
PROSPECTS FOR COMPUTING AIRFOIL AERODYNAMICS
WITH REYNOLDS AVERAGED NAVIER-STOKES CODES
George S Derwert and H E Bailey In NASA LangleyRes
Center Advanced Teehnol Airfoil Res. Vol 1. Pt 1 1979
p 119-131 rats (For primary document see N79 . 20030 11.02)
Avail NTIS HC A20/MV A01 CSCL 01A

The Reynolds averaged Nervier Stokes equations are solved
numerically for a variety of transonic airfoil configurations where
viscous phenomena are important Illustrative examples include
Rows past sensitive geometries. Reynolds number effects, and
buffet phenomena	 J M S

0479-20061 6 / National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
COMPUTATION OF TURBULENT MEAN WAKE FOR
ASYMMETRIC AIRFOILS
George S Derwert Mar 1979 16 p refs Presented at the
DEA meeting on Viscous and Interacting 1-low Field Effects.
MNrsburg/Bodensee. West Germany 24 26 Apr 1979
INASA TM-78581. A-7803) Avail NTIS HC A02/MF A01
CSCL 01A

A numerical procedure for studying the turbulent near wake
of two dimensional airfoil sections is presented The Reynolds
Navier-Stokes equations were written for Row about bodies of
arbitrary geometry and solved on an arbitrary nonuniform
curvilinear computational mesh Eddy viscosity and Reynolds strew
turbulence transport models are considered Specific examples
are shown for airfoil sxtion by using an algebraic viscosity model
with strsamwrse relaxation and the interactive Reynolds stress
model	 S E S

0471-206M'# National Aeronautics and Space Administration.
Ames Research Center Moffett Field. Calif
ADVANCES IN LOCAL AREA. MESOSCALE MODELING
Paul R Swan and young Lee In NASA Goddard Space Hight
Center 3d NASA Weather and Climate Program Sci Rev 1977
p 55-59 rats (For primary document we N79-20575 11-47)
Avail NTIS HC A14/MF A01 CSCL 048

A two layer, mesoscals boundary layer model is being
developed and validated against San Francisco Bay Area
obeervattonal data	 Author

N"_	 *# National Aeronautics and Space Administration
Ames Research Center Moffitt Field Calif
STRATOSPHERIC AEROSOLS AND CLIMATIC CHANGE
James B Pollack and Owen 8 Toon In NASA Goddard Space
Flight Center 3d NASA Weather and Climate Program Sc
Rev	 1977 p 159163 refs (For primary document see
N79 20575 11-47)
Avail NTIS HC A14 /MF A01 CSCL 048

The effect of stratospheric aerosols on climate is considered
using an aerosol model and a radiative convective 1 - rt climate
model	 Author

N79-2Cl780# National Aeronautics and Sped+ 	idiots slron
Ames Research Center. Moffett Field. Calif
APPLICATION OF A COUPIEO AEROSOL t . it. TION
RADIAT1VI! TRANSPSR MODEL TO CUMATi%; STUDIES
OF AEROSOLS
0 8 Toon and J B Pollock In NASA Godds,d Space Flight
Center 4th NASA Weather and Climate Program Sci Rev 1979
p 253 . 257 -a% (For primary document see N79 20633 111.47)
Avail NTIS HC A17/MF A01 CSCL 048

A sophisticated one dimensional physical-chemical model of
the formation and evolution of stratospheric aerosols was used
to predict the auto and number concentration of the stratospheric
aerosols as functions of time and altitude following a large
volcanic eruption. increased addition of carbonyl sulfide IOCS)
or sulfur dioxide IS02) to the troposphere. increased supemonic
aircraft (SST) flights in the stratosphere. and. large numbers of
space shuttle (SS) flights through the stratosphere A radiative
romectrve one dimensional climate senswitity study. using the
results of the aerosol formation model. was performed to assess
the ground level chmatic significance of these perturbation& to
the stratospheric aerosol layer Volcanic orupuons and large OCS
or S02 increases could cause significant climatic changes
Currently protected SS launches and moderate fleets of SSTs
are unlikely to upset the stratospheric aerosol layer enough to
sign,ficantly impact climate	 J.M.S.

N71-20716'/ National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
ALTERNATING DIRECTION IMPLICIT METHODS FOR
PARABOLIC EQUATIONS WITH A MIXED DERIVATIVE
Richard M Beam and R F Worming Mar 1979 58 p refs
INASA TM 78569. A-77661 Avail NTIS HC AO4 /MF A01
CSCL 12A

Alternating direction implicit IADI) schames for two-
dimensional parabolic equations with a mixed derivative are
constructed by using the class of all A sub 0 stable linear two-step
methods in conjunction with the method of approximation
factorization The mixed derivative is treated with in explicit
two step method which is compatible with an implicit A
sub 0 stable method The parameter space for which the
resulting A01 schemes are second order accurate and uncondit on
ally stable is determined Some numerics! examp les are given

Author

M79-20041'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
DETERMINATION OF THE TELLURIC WATER 4A ►OR
ABSORPTION CORRECTION FOR ASTRONOMICAL DATA
OBTAINED FROM THE KUI►ER AIRBORNE OW
SERVATORY
E F Enckson. J P Simpson. P M Kuhn (NOAA. Boulder
Colo). and L. P. Stearns (NOAH. boulder. Coto) Apr 1979
13 p refs
(NASA-TM- 78582. A -7805) Avail NTIS HC A02/MF A01
CSCL 03A

The amount of telluric water vapor along the line of sight
of the Koper Airborne Observatory telescope as obtained
concommitantly on 23 Rights is compared with the NASA Ames
Michelson nterforomoter and with the NOAA Boulder radrome
ter A strong correlation between the two determinations exists.
and a method for computing the atmospheric T ransmission for a
given radiometer reading is established 	 G y

M79-21307'# National Aeronautics and Space Administration
Ames Research Center Moffett Field. Calif
EXPERIMENTS ON THE LARGE SCALE STRUCTURE OF
TURBULENCE IN THE NEAR-JET REGION
M A BadnNarayonan and Donald M Kuehn Apr 1979 30 p
refs
(NASA TM 78567. A-7756) Avail NTIS HC A03/MF A01
CSCL 200

The near region of an axrsymmetric. turbulent let was
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irtveatrgated Turbulence quantities. as well as mean velocrties.
were measured between 3 and 23 diem away from the nozzle
The mean vilocity profiles were similar over most of this
distance. whereas the turbulence quantities were for from
equilibrium conditions Across the jet. the rate of large-scale
turbulence versed considerably, however, a Strouha4 number based
on local velocity, the diameter of the jet. and the frequency of
the large-steal turbulent oacflatan remained relatively constant
The formation of the initial instability waves and the pairing of
the vortices were examined Turbulent fluctuations were observed
only downstream of the pairing process 	 Author

N?W21394 af Hughes Aircraft Co. Culver City. Calif
DEPLOYMENT MECHANISMS ON PIONEER VENL-S
PROVES
W L Townsend. R. H M,yakaws, and F R Meadows In NASA
Ames Res Center The 12th Aerospace Mach Symp Apr
1979 p 143 -155 (For pnmary document sae N79-21352 12.37)
(Contract NAS2.83001
Avail NTIS HC Al I/MF A01 CSCL 20K

Deployment mechanisms warro developed to position scientific
instruments dunng probe descent into the Venus atmosphere
Each mechanism includes a provsan for pyrotechnic release of
the enclosure door negator springs for positive deployment torque,
andan active damper using a shunted do motor The deployment
time requirement is under 2 seconds. and the deployment shock
must be Is" than 100 g's The mechanism is comiAotefy dry
.ubncated and constructed manly of titanium for high strength
and high temperature stablrry The mechanism was qualified for
descent decelerations up to S85 SP's and for instrument alignment
up to 910 F The machan , requirements. the hardware design
details. the snat"scal simulations. and the qualification testing
are described.	 J M S

N79-21377'/ Hughes Aircraft Co El Segundo. Calif.
MAGNETOMETER DEPLOYMENT MECHANISM FOS
PIONEER VENUS
Wiliam L Townsend in NAB k. Goddard Space Flight Center
The 11th Aerospace Mach Symp 28 Apr 1977 p 23-33
(For primary document sae N79-21374 12-37)
(Contract NAS2-83001
Avail NTIS HC All/MF AO  CSCL 20X

A three segment. 15-foot boom mechanism was developed
to deploy magnetometers from the Pioneer Venus orbiter spinning
shelf The stowage mechanism is designed to contain the
magnetometers during launch and to deploy these instruments
by centrifugal force upon pyrotechnic roles" Unique graphite
epoxy, bolo— segments are used for a lightweight design with
sufficient strength to withstand a 75 g orbit insertion force
while attended The detailed design is described along with the
test methods developed for qualification in a one -g field Author

N79- 21720'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
THE NASA-AMES RESEARCH CENTER STRATOSPHERIC
AEROSOL MODEL. 2. SEF + SITIVITY STUDIES AND
COMPARISON 11i OBSERVATORIES
O B Toon. R P Turco IR and D Associates, Manna del Roy.
Calif). P Hamill. C S Kiang (National Center for Atmospheric
Research). and R C Whitten Apr 1979 70 p refs
INASA TP 1383 A 7551) Avud NTIS HC A04/MF AO  CSCL
04A

Sensitivity tests were performed on n one dimensional.
physical chemical model of the unperturbed stratospheric
aerosols, and model calculations vivre compared with observations
The tests and comparisons suggest that coagulation controls
the panicle number mixing ratio although the numbs, of
condensation nuclei at the tropopause and the ciffusion coefficient
at high altitudes are also important The sulfur pas source
strength and the aerosol residence time are much more important
then the supply of condensation nuclei in establishing mass and
large particle concentrations '.he particle size is also controlled

maoNy by pas supply and residence time In situ observations
of the aerosols and laboratory measurements of aerosols.
parameters that can provide further information about the physics
and chemistry of the stratosphere and the aerosols fund then
are provided	 G.Y.

N79-21721 0 / National Aeronautics and Space Administration
Ames Research Center Moffett Field. Calif
T11E NASA-AMES RESEARCH CENTER STRATOSPHERIC
AEROSOL MODEL 1. PHYSICAL PROCESSES AND
COMPUTATIONAL ANALOGS
R P Turco IR and D Associates. Marina del Rey. Calif). P
Hamill. 0 B Toon, R C Whitten and C S Kiang (National
Center for Atmospheric Research) Apr 1979 100 p refs
INASA-TP-1362 A-75321 Avail NTIS HC A05/MF A01 CSCL
04A

A time dependent one dimensional model of the stratoapherK
,utfste aerosol layer is presented In constructing the model. a
wide range of basic physical and chemcal processes are
incorporated in order to avoid predetermining or biasing the model
predictions The simulation. which extends from the surface to
an aititude of 58 km, includes the troposphere as a source of
gases and condensation nuclei and as a sink for aerosol droplets
The size distribution of aerosol particles is resolved into 25
categories with particle rodq increasing geometrically from 001
to 2 56 microns such that particle volume doubles between
cat ego, 411	 Author

111179-211902 6 f National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
ASSOLUYE MEASUREMENTS OF THE ELECTRONIC
TRANSITION MOMENTS Of SEVEN SAND SYSTEMS OF
THE C2 MOLECULE P1s-D. TAae1r. - Yom! Univ.. Taestss
David M Cooper Apr 1979 172 , refs
(NASA-TM 78574 A-77911 Avail ..TIS HC AOS/MF A01
CSCL 20H

Electronic transition moments of seven C2 singlet and
triplet bard systems in the 0 2- 1 2 mKron spectral region were
measured The measurements were made in emission behind
incident shock waves in C2H2-sry;on mixtures Narrow bandpass
radiometers woro used to obtain absolute measurements of
shock-excited C2 radiation from which abao:,.te electronic
transition mo.»ents are ' mom 1 i"• :.ynthetsc spectrum analysis
New results are reported'for the Sallik-Rsmsav "illioe. Swain
Dealandres-d'Azambuls. Fox-Herzberg. Mulliken. and Freymark
systems	 Author

N79-21952 6 / National Aeronautics and Space Au.--nitration
Ames Research Center Moffett Field. Calif
VISCOSITY AND THERMAL CONDUCTIVITY Of MODEL
JUPITER ATMOSPHERES
C Frederick Hansen Apr 1979 28 p refs
(NASA TM 78556. A-1775) Avail NTIS HC A031MF AO1

The viscosity and thermal conductivity coefficient are esti-
mated lot three models of the atmosphere of Jupiter a heavy
model consisting of 221E helium and 781E hydrogen, a nominal
model consisting of 11% helium and 89% hydrogen. and a light
model consisting of pure hydrogen The effect of trace elements is
neglected Linearized approximations are used for the transport
cvtffKients of the mixtures. the" are found to be in almost
constant rata to the values ter pure hydrogen. independent of
temperature Short Basic language programs for computing the
coefficients are listed 	 Author

N79-2/977'# National Aeronautics and Space Administration
Ames Reraerch Center Moffett Field. Calif
FIELD MEASUREMENTS OF PENETRATOR SEISMIC
COUPLING IN SEOIMENT al AND VOLCANIC ROCKS
yosro Na`_smurs (Texas Univ Galvestnn), Gary V Latham ITexas
Unno Galveston) Cliff Frohlich (Texas Unty Galveston) Maxwell
B Blanchard (Johnson Space Canter Houston Tex 1 and James

S
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P Murphy Apr 1979 60 p
(NASA-TM 78572. A-77701 Avail NTIS HC A04/MF A01
CSCL 03B

Field experiments were conducted to determine how wall a
seismometer installed using a penetrator would be coupled to
the bound A dry lake bed and a love bed were chosen as test
sites to represent geological environments of two widely different
mat fial properties At each site. two half scalepenetrator were
fired into the ground. a three-component geophone assembly
was mounted to the alt and of each penetrator, and dummy
penetrator were at various distances to generate seismic signals
These signals were detected by the penetrator-moulted geo-
phone assembty and by a reference geophone assembly buried
or anchored to surface rock and 1-m I om the penetrator The
recorded rignals were digitized. and cross-spectral analyses were
performed to compare this observed signals in terms of power
spectra: density ratio. cohers.nce, and phase difference The
onslyses indicate that sersmometers deployed by penetrators
will be as well coupled to the ground as oro seismometer
.tstallsd by conventional methods for the frequency range of
mtarest in earthquake sertmology	 A R H.

N79-2264$ * 0 Ohio Dept. o. Economic and Community
Development, Columbus
DEVELOPMENT OF A MULTI-DISCIPLINARY ENT$ USER
PROGRAM IN THE STATE OF OHIO. VOLUME 1:
EXECUTIVE SWIMARY Find Report
Paul E Baldridge Charles Weber, Gary Schaal (Ohio Dept of
Natural Re iourtats'. Cad Wilhelm (EPA). G E Wurelic (8attelle
Columbus Labs) J G Stephan (Battelle Columbus Labs). T F
Ebbert (Battelle Columbus Lobs). H E Smsil (Battelle Columbus
Laha.,. J McKeon (Ben Dix Aerospace Systems Dry 1. and N.
Schmidt. Principal Investigators (Bendix Aerospace Systems Div.)
5 Feb 1977 430 p refs Original contains color imagery
Original photography may be purchased from the EROS Data
Center. Sioux Falls. S D 57198 ERTS
IControo NAS2.23991
IE79 . 10187	 NASA-CR-158447)	 Avail	 NTIS

HC A19/MF A01 CSCL 058
The author has identified the following significant results A

current uniform land inventory was derived in part from LANDSAT
data The State hits the ability to convert processed land
information from LANDSAT to Ohio Capability Analysis Program
(OCAPI The OCAP is a computer information and mapping system
comprised of various programs used to digitally store analyze
and display land cepabil •ty information More accurate processing
of LANDSAT data could lead to reasonably accu rate. useful land
allocations models It was feasible to use LANDSAT data to
investigate minerals, pollution lend use and resource inventory

Dealandres-d'Azambula Fox-Herzberg Mulhken. and Freymork
systems	 Author

N7$ 22$15*0 National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
INTRODUCTORY ASSESSMENT OF ORBITING REFLEC-
'nONS FOR TERRESTRIAL POWER GENERATION
Kenneth W Billman, William P Gilbreath. and Stuart W Bowen
Apr 1977 58 p refs
(NASA-TM-73230. A-6996) Avail NTIS HC A04/MF A01
CSCL 10A

The use of orbiting mirror for providing energy to ground
conversion stations to produce electrical power is shown to be
a viable cost effecDve and environmentally sound alternative to
satellite solar power stations and conventional power sources
This is accomplished with the use of very light weight metal
coated polymeric films as mirror which after deployment at
800 km are placed in operat.onal orbit and controlled by solar
radiation pressure Relations are developed showing the influence
of a number of parameters (mirror altitude. orbit inclination period,
mirror size and number, and atmospheric effects) on the reflected
msWation that may be rccerved by a ground spot as a function
of location Some attractive alternative uses of the reflection
era briefly discussed as a beneficial adjuncts to the system

Author

N7$-22111140*# National Aeronautics and Space Administration
Ames Research Center Moffett Field. Calif
INHOMOGENEOUS MODCL.S OF THE VENUS CLOUDS
CONTAINING SULFUR
Sheldon M Smith. Janes 8 Pollack. Lawrence P Giver. Jeffrey
N Cuzzi. and Morris Podolak (Tel-Aviv Univ 1 Apr 1979 57 p
refs

(NASA-TM 78558. A-77011 Avail NTIS HC A04/MF A01
CSCL 030

Based on the suggestion that elemental sulfur is re
sponsible for the yellow color of Venus. calculations are
compared at 3 4 microns of the reflectivity phase function of
two sulfur containing inhomogeneous cloud models with that of
a homogeneous model Assuming reflectivity observations with
25% or less total error, comparison of the model calculations
leads to a minimum detectable mass of sulfur equal to 7% of
the mass of sulfuric acid for the inhomogeneous drop model
For the inhomogeneous cloud model the comparison leads to a
minimum detectable mass of sulfur between 17% and 38% of
the mas % of the acid drops, depending upon the actual size of
the large particles It is concluJed that moderately accurate
3 4 microns reflectivity observations are capable of detecting
quite small amounts of elemental sulfur at the top of the Venus
clouds	 G Y

N71-212$4*# National Aeronaut" and Space Adminwretion
Ames Research Center Moffett Field. Calif
A NEW BASIS FOR THE DETERMINATION OF FRACTURE
TOUGHNESS
S Boner" llndie^ Inst of Technol) May 1979 49 p rots
(NASA-TM-78592. A-7837) Avail NTIS HC A03/MF A01
CSCL 20K

A study is presented which shows that the growth of the
plastic zone and the constraint in a compact tension specimen
depends significantly on specimen width The analysis permits
the estimation of the contribution of the growth of plastic zone
to the deviation from linearity The contribution of the crack
growth to the deviation from linearity is evaluated from the
analysis of a typrc^l R-curve date A combination or these two
n nalyses enables one to define a very simple procedure for the
determinet . on of fracture toughness Ths fracture toughness is
defined as the sires intensity value at which the rrock exlenawr
starts The good agreement between analytical results and
experimental KO and KIC values determined over a wide range
of thicknesses, widths. and motenais justrfies the proposed
procedures The KIC determined according to this procedure is
independent of specirern width and such a procedure enhances
the range of applrcabilety of the K concept to a wider combination
of configurations and mationals 	 Author

1 11179-21624*# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
WILDLIFE MONITORING PROGRAM PLAN
Paul Sebests and Roger Arno Apr 1979 233 p refs
(NASA TM-78578. A-7781) Avail NTIS HC Al IjMF A01
CSCL 06C

A plan for integrating the various requirements for wildlife
monitoring with modern aerospace technology is presented This
plan is responsive to user needs recognizes legal requirements
and is based on an evolutionary growth from domestic animals
and larger animals to smaller more scarce and remote species
The basis for animal study selection was made from the 1973
Santa Cruz Summer Study on Wildlife Monitoring As techniques
are developed the monitoring and management tasks will be
interfaced with and eventually ope r ated by the user agencies
Field efforts aircraft and satellites, will be supplemented by
laboratory investigations Sixty percent of the effort will be in
hardware research and development Isetellite technology.
micrommralurizat ion l and the rest for gathering and interpreting
data	 Author
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N79.23909'N National Aeronautics and Space Administration
Ames Research Center Modalt Field, Calif
AN IMPLICIT ALGORITHM FOR THE CONSERVATIVE.
TRANSONIC FULL-POTENTIAL EQUATION WITH EFFEC-
TIVE ROTATED DIFFERENCING
Terry L Hoist and John Alban (Santa Clara Univ. Calif.) Apr
1979 37 p refs
(Contract NCA2-OR-685 803)
(NASA TM-78570) Avail NTIS HC A03/MF A01 CSCL
OIA

A new differoncing scheme for the conservative full potential
equation which effectively simulates rotated eofferencing is
presented The scheme was implemented by on appropriate
upwind bras of the density coefficient along coordinate directions
A fast fully implicit. approximate factorizah^n iteration scheme
was then used to solve the resulting differer y:e equations Solutions
for a number of traditionally difficult troasonic airfoil test uses
are presented	 J A M

N79-26066'0 National Aeronautics and Space Administration
Amos Research Center. Moffett Field Calif
INFRARED RADIATION FROM THE SPACE SHUTTLE
CONTAMINANT ENVIRONMENT 	 cla
J P Simpson and F C Witteborn in AFML Prot of the
USAF/NASA Intern Spacecraft Contamination Coral 1978
p 176-207 refs (For primary document see N79-25048 16 12)
(Contract NAS2-9636)
Avail NTIS HC A99 / MF A01 CSCL 22B

The space shuttle contaminant environment consisting of
molecules and particles originating on the Shuttle is considered
The molecules come from outgassing. cabin leakage. flash
evaporators and other man-controlled vents and rocket exhaust
Particles are thought to coma from abrasion, sblat on of surfaces,
dust trapped in crocxs dust from vents and cabin leaks. ice
particles from improper venting, and droplets of unburned fuel
The effect of the infrared radiation from molecules and particles
on a sensitive infrared talbscope is emphasized Infrared spectrum
of H2O and CO2 at fairly high resolution is discussed along
with the spectrum and sighting frequency of particles spoiled by
mrcrometeoroids	 J.M.S.

N79-26}42'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
VORTEX 94MULATION OF THREE-DIMENSIONAL SPOT-
LIKE DISTURBANCES IN A LAMINAR BOUNDARY
LAYER
A. Leonard May 1979 14 p refs Presented at 2d Symp on
Turbulent Shear Flows, London. Engl . 2 . 4 Jul 1979
(NASA-TM 78579 A-7789) Avail NTIS HC A02/MF A01
CSCL 200

The growrlh of a turbulent spot in a Isminar boundary layer
as the spot evolves from a lucalrzed disturbance in the layer is
simulated numerically using a three -dimensional vortex filament
description of the vorticny field The filaments are marked with
c sequence of node points which are uacked in a Lagrangion
reference hams Velocity computation is done by Biot-Savan
integration Although some discrepancies with experiment appear
to exist in the near wall region. the gross properties of the
spot including the velocities of the loading and trading edges
and the velocity perturbations away from the wall, are in good
agreemert with experiment 	 Author

N79 26961'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
INFRARED RECEIVERS FOR LOW BACKGROUND AS-
TRONOMY INCOHERENT DETECTORS AND COHERENT
DEVICES FROM ONE MICROMETER TO ONE MILLIMETER
Fled Repor!
N W Boggess (NASA. Washington). L T Greenberg (Aerospace
Corp ) M G Hauser (NASA Goddard Space Flight Centerl. J
R Houck ICornell Unry ). F J Low (Arizona Unry ). C R McCrerght.
D M Rank (California Umv Santa Cruz). P L Richard. (California

Jnry Berkeley), and R Weiss (MIT) Jun 1979 120 p refs
,NASA TM 70598, A-7874) Avail NTIS HC AOS/MF A01
CSCL 03A

The status of incoherent detectors and coherent receivers

over the infrared wavelength range from one micrometer to one
millimeter is described General principles of infrared receivers
are included and photon detectors bolometers. coherent
receivers. and important supporting technologies are discussed.
with emphasis on their suitability for low background astronomical
applications Broad recommendations are presented and specific
opportunities are identified for development of improved de
vices	 Author

N79-267150 # National Aeronautics and Space Administrafiurt
Amen Research Carrier. Moffett Field, Calif
T11E 1977 INTENTRO04CAL CONVERGENCE ZONE EX ►EPI-
MENT
I G Poppoff, Pd. W A Page, ad, and A P Margozzi. ad
Jun 1979 493 p refs
(NASA-TM-78577. A-77801 Avail NTIS HC A21/MF AO II
CSCL 048

Data are presented from the 1977 Intertropical Convergence
Zone (ITCZ) Experiment conducted in the Panama Canal Zone
in July 1977 Measurements were made daily over a 16-day
period when the ITCZ moved across the Canal Zone Two aircraft
(Learjet and U 2) flew daily and provided data from horizontal
traverses at several altitudes to 21 3 km of ozone. temperature,
pressure, water vapor, sercisols fl .orocarbons methane nitrous
o.rde, nitric oxide. and nitric acid Balloonsondes flown four times
per day provided data on ozone wind fields. pressure. temperature,
and humidities to altitudes near 30 km Rocketsondes provided
daily data to attitudes near 69 km Satellite photography provided
detailed cloud information Descriptions of individual experiments
and detailed compilations of all results are provided For indi-
vidual tales. see N79-26716 through N79 26729

079 . 26717'# National Aeronautics and Space Administration.
Ames Research Center. Moffett Field Calif
OPERATIONAL ACTIVITIES
William A Page In its The 1977 Interirop Convergence Zone
Expt Jun 1979 p 5-12 (For primary document see N79 26715
17 47)
Avail NTIS HC A21/MF A01 CSCL 048

A short description of the observational held program as
carried out in the Canal Zone during July 1977 is presented
The people responsible for organizing the activity and those
deployed to the Canal Zone. who were responsible for various
aspects of the field actr.ity Including the experiments) are listed
The ozonesonde balloon and rocketsonde launches and the aircraft
flight track are shown the daily activity schedule during the
16 day Intertropical Convergence Zone study is shown The
instrument configuration of the U-2 research aircraft used during
the experiment is also shown. 	 G Y

N79-26720'0 National Aeronautics and Space Administration
Ames Research Center Moffett field Calif
MEASUREMENT OF NO AND 03 FROM AIRCRAFT: 1977
TROPICAL CONVERGENCE ZONE EXPERIMENT
W L Starr. M Loewenstein, and R A Craig In its The 1977
Inlertrop Convergence Zone Expt Jun 1979 p 35-50 (Foy
primary document see N79-26715 17 471
Avail NTIS HC A21/MF A01 CSCL 048

As part of the Ames Research Center program to explore
the nature of stratosphere troposphere exchange processes
occurring in the Intertropical Convergence Zone simultaneous in
situ measurements of nitric oxide and ozone mixing ratios were
made with the A nes stratospheric air sampler SAS 2 The
SAS 2 is a second generation system it employs four parallel
sensors and was designed primarily for measurements at altitudes
of 60,000 h and above on the U 2 stratospheric research aircraft
The only modifications required for this study was the addition
of an air sample flow restrictor Data were obtained with the
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SAS 2 system on July 26 27. 30 and 31. 1977 Gcnerslly.
30-mm measurements were made at each of six attitudes ranging
from 45,000 ft to 70.000 ft. and separated by 5.000 h
intervals	 G.Y.

N79 . 26721 1 # Natrona) Aeronautics and S pace Administration.
Ames Research Center. Moffett Field, Calif
TRACE CONSTITUENT MIXING RAT1OS IN THE LOWER
STRATOSPHERE DURING THE 1977 INTERTROPICAL
CONVERGENCE ZONE EXPERIMENT
J F Vedder C O Boitri 8 J Tyson. E. C. Y Inn, end Dean
Ohara (LIFE Corp. Richmond. Calrj l In its The 1977 Intertrop
Convergence Zone Exist Jun 1979 p 51 60 ref (For primary
document sea N79-26715 17-47)
Avail NTIS HC A21/MF A01 CSCL 04B

Minor constituents in ire atmosphere tin play an important
role as tracers in studies of atmospheric transport and mixing
Simultaneous measurements of the vertical distribution of trace
constituents in the troposphere and lower stratosphere were
conducted in the region of the Intertropical Convergence Zone
(ITCZ) An effort wat node to measure the mixing ratios of
selncted trace constituents A cryogenic sampling system on board
a U-2 aircraft was used to acquire whole-air samples and to
cryogenically collect ssi,ples at 13 7 to 21.3 km Simultaneous
tropospheric measurements using whole-air sampling canisters
on board a Learjet airuraft v.ore also carried out 	 G.Y.

N79-26720'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
STRATOSPHERIC AEROSOLS IN THE INTERTROPICAL
CONVERGENCE ZONE. PANAMA CANAL ZONE
Ned H Farlow. Guy V Ferry. Homer Y Lem (LFE Corp . Richmond.
Calif) and Dennis M Hayes 1 LFE Corp Richmond. Calif) In

its The 1977 Intertrop Convergence Zone Expt Jun 1979
p 127 144 refs (For primary document see N79-26715 17.47)
Avail NTIS HC A71/MF A01 CSCL 048

To investigate whether injection sources of the stratosphanc
aerosol layer could be detected in the tropical stratosphere, an
examination of the aerosol vertical and horizontal sire distribution
around the Intertropical Convergence Zone'(ITCZ) at the Panama
Canal Zone was performed during the summer of 1977 By
comparing these data with similar measurements in temporal*
and polar regions it was hoped to discover variations in parties
sae that would indicate whether a young aerosol is forming
and entering the stratosphere at the ITCZ. where the asroW
matures and finally. where it reenters the troposphere The
methods used in the investigations and the results obtained from
the analyses are described	 G.Y.

N79-20727'# National Aeronautics and Space Administration
Ames Resea rch Center Moffett Feld. Calif
AIRBORNE PRESSURE AND TEMPERATURE IeEASURE-
MENTS DURING THE 1977 INTERTROPICAL CONVER-
GENCE ZONE EXPERIMENT
Robert M 1lriunoz In its The 1977 Intertrop Convergence Zone
Expl Jun 1979 p 153 164 refs (For primary document see
N79 . 26715 17 47)
Avail NTIS HC A21/MF A01 CSCL 048

During the 197 7 ITCZ (Intertropical Convergence Zone)
experiment in Panama two aircraft and numerous balloon-borne
radiosonde instruments were equipped to measure pressu re and
temperature The experiment was a coordinated effort to evaluate
the meteoroldgical conditions that prevailed from July 17
through 31. 1977 A critical analysis of the data collected on
one of the aircrah (the Leer let) operating at altitudes to
13 000 m for about 2 hr each day during most days of the
experiment is presented The discussion  ncludes a comparison
of the vertical profiles of potential temperature obtained from
the Learjet with those obtained from balloons launched at Ft
Sherman Time histories of pressure temperature and potential
temperature. as observed from the Learjet are also presented

G 

N79-20721'# National Aeronautics and Space Administration
Ames Reserc:i Center. Moffett Field. Calif
PRESSURE AND TEMPERATURE MEASUREMENTS FROM
THE U-2 AIRCRAFT DURING THE 1977 INTERTROPICAL
CONVERGENCE EXPERIMENT
James F Vedder In its The 1977 Intertrop Convergence Zone
Expt Jun 1979 p 165-174 ref (For primary document see
N79-24716 17-47)
Aveit NTIS HC A21/MF A01 CSCL 04B

For the study of the Intertropical Convergence Zone. the
aircraft provided pressure and temperature data to supplement
the radiosonde records The results obtained from the U 2 aircraft
during this six nights of the cryogenic and whole-air sampling
system cn July 18 19. 23. 25. 28. and 29. 1977, are
presented	 G Y

N79. 27241'/ National Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif
PHOTOSENSITIZED OXiDATION OF UNSATURATED
POLYMERS
Morton A Golub Jun 1979 22 p refs
(NASA-TM- 78604. A-7891) Avail. NTIS HC A02/MF A01
CSCL 07C

The photosensitized oxidation or singlet oxygenation of
unsaturated hydrocarbon polymers and of their model compounds
was reviewed. Emphasis was on cis and trans forms *of
1.4- polyisoprene. 1.4-polybutad one and 1.2-poly(1,4-hexodrene).
and on 1,4 po1y12.3-dimethyl-1,3-butadiene) The microstructural
changes which occur in these polymers on reaction with 02-1
in solution were investigated by infrared H-1 and C-13 NMR
spectroscopy The polymers were shown to yield allyltc hydrrperox
ides with shifted double bonds according to th •f one mechanism
established for simple olefins The photosensitized oxidation of
the above unsaturated polymer oxhibited zero order kinetics. the
relative rates paralleling the reactivities of the corresponding simple
olefins towards 02 . 1,	 Author

N79-27243'# National Aeronautics and Space Administration
Ames Research Center, Moffett Field Calif
EFFECTS OF MOISTURE ON TORSION AND FLEXURE
PROPERTIES OF GRAPHITE-EPDXY COMPOSITES
H T Sumsron and M J Adamson Jun 1979 27 p refs
(NASA TM 78597 A 7E68) Avail NTIS HC A02/MF A01
CSCL I I D

The effects of moisture and temperature on unidirectional
and multi-ply laminates of T300/934 and AS/3501 graphite
epoxy systems were investigated Properties studied were static
flexure strength and flexure and torsion fatigue strengths at
room temperaturo and at 74 C Specimens with increased moisture
content showed a reduced static flexure strength, water as the
test environment had only a negligible influence In flaxure fatigue
and torsion fatigue. the water environment caused somewhat
reduced fatigue strengths at room temperature and significantly
greater degradation in 74 C water The failu re mode in all cases
was i iter i anLnar deiammaticr 	 Author

N79-28715'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
LIFE TESTING OF MALLORY CELLS
Duane uugan In NASA Goddard Space Flight Center 11th
Ann Battery Workshop 1978 p 489 497 (For primary document
see N79 28669 19441
Avail NTIS HC A23/MF A01 CSCL 10C

Tests were performed to assess the effects of storage time
sinrage temperature vibration, discharUe rate and temperature
and capacity of high-rate D size lithium sulfur dioxide cells
Data from these tests are discussed 	 G Y.

N79 28950'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
FLUX VECTOR SPLITTING OF THE INVISCID EGUAT10Ns
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WITH APPLICATION TO FINITE DIFFERENCE METHODS
Joseph L. Seeger and R F Warming Jul 1979 54 p refs
tNASA-TM-78805. A-78931 Avail NTIS HC AO4/MF A01
CSCL 12A

The conservation law form of the inviscrd gssdynomtc
equations has the remarkable property that the nonlinear flux
vectors are homogeneous functions of degree one This property
readily pet.-nits the splitting of flux vectors into subvectors by
similarity transformations so that each subvector has associated
with it a specified eigenvalue spectrur y As - consequence of
flux vector splitting new expl-cat and implicit dissipative finite-
difference schemes are developed for first-order hyperbolic systems
of equations Appropriate one-sided spatial differences for each
split flux vector are used throughout the computational held
even if the flow is locally subsonic The results of some
preliminary numerical computations are included 	 Author

0179-301{6'# National Aeronautics and Space Administration.
Ames Research Center. Moffett Field Calif
INVESTIGATION OF THE ASYMMETRIC AERODYNAMIC
CHARACTERISTICS OF CYLINDRICAL BODIES OF
REVOLUTION WITH VARIATIONS IN NOSE GEOMETRY
AND ROTATIONAL ORIENTATION AT ANGLES OF ATTACK
TO 86 DEGREES AND MACH NUMBERS TO 2
Robert L Kruse. Earl R Keener. Gary T Chapman, and Gary
Closer (ARO. Inc. Moffett Field. Calf) Sep 1979 98 p
(NASA-TM-78533 A-7640) Avail NTIS HC A05/MF A01
CSCL 01A

Wind-tunnel tests were conducted to investigate the s d9
forces and yawing moments that can occur at high angles of
attack and zero sideslip for cylindrical bodies of revolution Two
budres having several tangent ogive forebodies with fineness
ratios of 0 5 1 5 2 5 and 3 5 were tested The forebodies
with fineness ratios of 2 5 and 3 `+ had several bluntnesses
The cylind r ical aherbodies had fineness ratios of 7 and 13 The
model components up forebody. and aherbody - were tested
in various rotational positions about their axes of symmetry.
Most of the tests were conducted at a Mach numtar of 025.
a Reynolds number of 0 32 it 10 to the 61h power- and with
the aherbody, that had a fineness ratio of 7 and with selected
forebodies The effect of Mach number was determined with
the aherbody that had a fineness ratio of 13 and with selected
forebodies at mach numbers from 025 to 2 at Reynolds
number	 032 X 10 to the 6th power Maximum angle of
attack was 58 deg	 Author

479-1110S444'# National Aeronautics and Space Administration.
A n:, Research Center Moffett Field. Calif
PROGRAMS FOR CALCULATING CELL PARAME rERS IN
ELECTRON AND X-RAY DIFFRACTION
George Polkowski (LFE Corp. Richmond. Calif.). K. G Snetsinger,
and Neil H Farlow Aug 1979 57 p refs
INASA-TP 1529 A-77611 Avail. NTIS HC AO4/MF A07 CSCL
139

Ten programs for calculating cell parameters from single
crystal electron diffraction patterns are presented Most of the
programs. written for use with a programmable desk calculator,
are also applicable to X-ray diffraction work The programs can
be used to calculate d-spat ngs from electron diffraction plate
measurements and to determine cell data (including ntterplanor
angles and zone angles) for all crystal systems A program for
rhombohedral-hexagonal conversions and one for matching crystal
data from standa rds with apparent crystal parameters found in
diffraction patterns are included Because they allow rapid
determination of data not present in X-ray listings or elsewhere
in the literature, the programs facilitate identification of un-
knowns	 K L

N79 31166# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
CONFERENCE ON FIRE RESISTANT MATERIALS: A
COMPILATION OF PRESENTATIONS AND PAPERS
Demetrius A Kourtides ed and Gerald A Jonnson, ad (Boeing

Com Airplane Co Seattle, Wash) Jul 1979 287 p Cont
holdin Seattle, 1 . 2 Mar 1979
(NASA CP 2094. A-78941 Avail NTIS HC A13/ MF A01 CSCL
01C

The proceedings of the NASA IRE Res.stant Materials
Engineering (FIREMEN) Program held at Boeing Commercial
Airplane Company. Seattle. Washington, on March 1 . 2. 1979
are reported The conference was to discuss the results of ressarcr
by the National Aeronautics and Space Administration in the
field of aircraft fire safety and fire-resistant materials The program
topics include the following (1) large scale testing, (21 fire
toxicology (3) polymeric materials. and 14) fire modeling For
individual titles see N79 31167 through N79-31183

N79-31176'# Natiunal Aeronautics and Space Administration
Ames Research Center Moffett Field. Calif
FIRE RESISTANT AIRCRAFT SEAT PROGRAM
lorry A Fewell In its Conf on Fire Resistant Mater Jul
1979p 135 166 (For primary document see N79 . 31 166 22-031
Avail NTIS HC A13/MF A01 CSCL 01C

Foams textiles, and thermoformable plastics were tested to
determine which materials were fire retardant and safe for aircraft
passenger seats Seat components investigated were the
decorative fabric cover slip coversr fire blocking laver cushion
reinforcement and the cushioning layer 	 F O S

N79 31179'19 National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
ADVANCED RESIN MATRICES FOR COMPOSITES
Demetrius A Kourtides In its Conf on Fire Resistant Mater
Jul 1979 p 223238 (For primary document see N79-31166
22-031
Avail NTIS HC A13/MF A01 CSCL 01C

The selection criteria. and the chemical structure of resin
matrices are given along with the processing conditions for resins
and laminates	 F 0 S

479-31363'# National Aeronautics and Space Administration
4mes Research Center. Moffett Field Calif
rHERMAL EXPANSION AND SWELLING OF CURED EPDXY
4ESIN USED IN GRAPHITE /EPDXY COMPOSITE
Michael J Adamson Sep 1979 35 p refs
NASA TM-78610. A 7919) Avail NTIS HC A03 /MF A01
'SCL 11D

The thermal expansion and swelling of resin material as
nfluenced by variations in temperature during moisture absorption
s discussed Comparison measurements using composites
constructed of graphite fibers and each of two epoxy resin matrices
are included Polymer theory relative to these findings is discussed
and modifications are proposed 	 A W H

N79 . 31625'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
A NAVIER STOKES FAST SOLVER FOR TURBULENT
MODEUNG APPLICATIONS
J D Murphy and M W Rubesin Aug 1979 19 p refs
Presented at AGARD Conf on Turbulent Boundary Layers Expt
Theory. and Modeling- Hague 25-26 Sep 1979
(NASA TM 78612, A-79361 HC A02/MF A01 CSLL 200

A computer program for the solution of the steady Reynolds
averaged incompressible, Navier Stokes equauons that can accept
a variety of turbulence closu re models is described The program
is sufficiently accurate and economical to permit extensive
comparisons with mean moment data from experiment and should
provide a useful tool to the turbulence modeler because of the
generality of the models which can be considered and the economy
with which solutions can be obtained Focus is on 0. 1, an-; 2
equation closure models and the computed results are com-
pared with experiment and with results of boundary-iayer

S
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calculation using the same models These comparisons show
that fl,)w parameters which are sufficiently severe to provide
strong tests of higher order closure models are also sufficiently
severe as to cast doubt on the results b *ased on classics.'
boundary layer calculations To demonstrate the accuracy and
speed of the program, parametric studies are presented which
show the effects of both purely numerical considerations, such
as mash size. convergence criteria. boundary Io:ation. etc . and
physical consideration such as boundary conditions. etc It is
believed that the present computer code is more general than
previous ly available fast solvers No near-wall equilibrium
assumptions have to be made. as both the mean flow and
turbulence closure relations are integrated all the way to the
wall	 A R H

N79-32162'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif
LARGE EDDY SIMULATIDN OF TURBULENT CHANNEL
FLOW: ILLIA. 4 CALCULATION
John Kim and Parviz Moin Sep 1979 21 p refs Presented
at AGARD Symp on Turbulent Boundary Layer, Experiment.
Theory, nd Modelling, the Hague. Netherlands. 24 . 27 Sop.
1979
INASA-TM-78619 A-7952) Avail. IITIS HC A02/MF A01
CSCL 02A

The three-dimensional time dependent equations of motion
were numerically integrated for full y developed turbulent channel
flow A large scale flow field was obtained directly from the
solution of these equations. and small scale field motions were
simulated thrrugh an eddy viscosity mode! The calculations
were carried out on the ILLIAC 4 computer The computed flow
patterns show that the wall layer consists of coherent structures
of low spend and high speed streaks alternating in the spanwise
direction these structures were absent in the regions away from
the wall Hot spots small localized regions of very large
turbulent shear stress. were frequently observed The profiles of
thepressure velocity-gradient correlations show a significant
Irons far of energy from the normal to the sp&nwise component
of turbulent kinetic energy in the immediate neighborhood of
the wall (the splatnng effect')_	 R E S

N79-32241'# National Aeronautics and Space Administration.
Ames Research Center Moffett Feld, Calif
MINING AND BENEFICIATION OF LUNAR ORES C91
Theodore E Bunch. Richard J Wdla,ns (NASA Johnson Space
Center). David S McKay (NASA Johnson Space Canter), and
David Giles !Rio Amex Corp I In its Space Resources and Space
Settlements 1979 p 275-288 refs 'For primary document
see N79 32225 23.12)
Avail NTIS MF A01 SOD HC CSCL 03B

The bensfivation of lunar plagioclase and dmo ants ores to
feedstock grade permits a ra pid growth of th... o manufacturing
economy by maximizing the production rate of metals and oxygen
A beneficiatron scheme based on electrostatic and magnetic
separation is preferred over conventional schemes but such a
scheme cannot be completely modeled because beneficistion
processes are empirical and because some properties of lunar
minerals have not been measured To meet anticipate i shipping
and processing needs the peak lunar mining rate will exceed
1000 tons/hr by the fifth year of operation Such capabilities
will be best obtained by automated mining vehicles and
conveyor systems rather than trucks It may be possible to extract
about 40 kg of volatiles (60 percent H20)I by thermally processing
the less then 20 micron ilmenits concentrate extracted from
130 tons of dmenite ore A thermodynamic analysis of an
extraction process is presented 	 Author

N79 32256'0 National Aeronautics and Space Administration
Ames Research Center Moffett Feld Calif
RELEASE-RATE CALORIMETRY OF MULTILAYERED
MATERIALS FOR AIRCRAFT SEATS
L L Fewell Fred Durkin tMcOonnell Douglas Aircraft Co. Long

Beach. Calif 1, Howard Epieth (McDonnell Douglas Aircraft Co..
Long Beach, Calif), Ed Trabold (McDonnell Douglas Aircraft CA..
Long Beach, Calif ). and J A Porker Aug 1979 26 p refs
(NASA TM-78594, A•7856) Avail. NTIS HC A03/MF A01
CSCL IIG

Multilayeted samples of contemporary and improved fire
resistant aircraft seat materials (foam cushion. decorative fabric,
slip sheet. fire blocking layer and cushion reinforcement layer)
were evaluated for their rates of Mat release and smoke
generation. Top layers (decorative febnc, slip sheet, fire block
i%, and cushion reinforcement) with glass fiber block cushion
were evaluated to determine which materials based on their
minimum contributions to the total heat release of the multilayered
assembly may be added or deleted Top layers exhibiting desirable
burning profiles were combined with foam cushion materials
The smoke and heat release rates of multilayered seat materials
were then measured at heat fluxes of 1 5 and 3 5 Vit cm
Chokes of contact and snccone adtasivers for bonding multdevered
assemblies wera based on flammability, burn and smoke
generation animal toxicity tests. and thermal grovimetric analysis.
Abrasion tests were conducted on the decorative fabric covering
and slip sheet to ascertain service life and compatibility of
layers.	 Author

N79-33433'# Natrona: Aeronautics and Space Administration
Ames Research Center. Moffett Feld Calif
DEVELOPMENTS IN THE COMPUTATION OF TURBULENT
BOUNDARY LAYERS
Morns W Rubesin Wash ,ngton Sep 1979 26 p refs Presented
at AGARD Symp on Turbulent Boundary Layer 	 Experiment.
Theory and Modelling, The Hague. 24-27 Sep 1979
(NASA-TM-78620. A-79531 Avail NTIS HC A03/MF A01
CSCL 20D

Computational techniques a —usable to turbulent boundaryy
layers are classified into solution, of Reynolds-averaged equations.
in which all the effects of the turbulence are modelled and
solutions of three-dimensional time dependent Navier Stokes
equations. in which the large eddies are calculated and only the
turbulence at seal-is smaller than the computational mesh spacings
has to be modelled Current computation costs place engineer
ing computations in the first of these categories large eddy
simulations ire appropriate currently for special studies of the
dynamical processes of turbulence in idealized flow fields It is
shown that the two methods are interrelated and that each can
gain front advances in the other The degree of success of a
pair of increasingly complex Reynolds stress models to broaden
their range of applicability is examined through comparisons with
experimental data for a variety of Row conditions An example
of a large-eddy simulation is presented compared with experimen-
tal results and used to eva:i l ate the models for pressure
rate of-strain Correlations and dissioanon in the Reynolds averaged
equations	 Author

NASA CONTRACTOR REPORTS

N79-10144'# Ultrasystems Inc Irvine. Calif
PREPARATION OF LINEAR HYDROXY SUBSTITUTED
POLYPHOSPHAZENES Finial Rpwt
K L Peciorek_ T I Ito and R H Kratzer Oct 1978 40 p
refs
(Contract NAS2 8469)
(NASA CR 152182	 SN 8275-F)	 Avail	 NTIS
HC A03/MF A01 CSCL 07C

The synthesis of partially hydroxy substituted phosphazene
prepniymers amenable to processing into cellular Coxible
polyurethane foams was investigated Factors determined include
(1) the environment of the hydroxyl group (2) the ease of the
hexachlorocyclotnphosphazens polymerization. 131 the nature of
the nonreactive substduents and (4) the mode of introduction
of the hydroxyl entity The specific approaches taken the rationale
of the selections made and the results are discussed	 A R H
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01 79-103 79'# Neds^n Engineering and Research. Inc.. Mountain
View Calif
METHOD$ OF SEPARATION OF VARIABLES IN TUR9U-
LENCE THE041Y Flstel Report
ahunichr Tsuge Oct 1978 88 p rots
(Contract NAS2 9535)
(NASA-CR 3054	 NEAR TR 137)	 Avail	 Nlia
HC A04/MF A01 CSCL 20D

Two schemes of closing turbulent moment equations are
proposed both of which make double correlation equations
Worsted into single point equations The first is based on
i"lected triple correlation, leading to an equation drffanng from
small pertu rbed gesdYnamic equationM1 where the separation
constant appears as the frequency Gild producedturbulence is
described in this light as time indepe-ident, cyhndricalty isotropic
turbulence Application to wall turbulence guided by a now
asymptotic method for the Orr Sommerfeld equation reveals e
neutrally stable mode of essentially three dimensional nature
The second closure scheme is based on an assumption of identity
of the separated variables through which triple and quadruple
correlations are formed The resulting equa tion add,. to its
equivalent of the first scheme. an trtegral of nonlinear convolution
in the frequency descnbiig a role due to tnpis correlation of
direct energy-cascading	 Author

M79. 10071'0 Analytical Dec,srons. Inc Arlington. Va
ASSESSMENT STUDY OF INFRARED DETECTOR ARRAYS
FOR LOW-BACK05OUND ASTRONOMICAL RESEARCH
FYtM TewArswl Me"
K J Ando Aug 1978 98 p refs
(Contract NAS2 9858)
(NASA- CR . 152189) Avail NTIS HC A05/MF A01 CSCL
03A

The current sta re of the art of infrared detector arrays
emplaying charge coupled devices ICCDI or charge injection
devices (CID) readout are assessed The applicabfity. limitations
and potentials of such arrays under the low background
astronomical observing conditions of interest for SIRFT (Shuttle
Infrared Telescope Facility) are determined The following are
reviewed. (1) monolithic extrinsic arrays, (2) monolithic intrinsic
arrays. (3) charge injection devices. and (4) hybrid arrays 	 G Y

N7><-I~# Douglas Aircraft Co. Inc Long Beach. Calif.
STUDY TO DEVELOP IMPROVED FIRE RESISTANT
AIRCRAFT PASSENGER SEAT MATERIALS. PHASE 2 FMtd
Tooled" bpeet 20 Sop. 1577 - 30 Jew- 1978
Fred E Duskin. William H Shook. Edward L Trabold. and Howard
H Spieth 119781 379 p refs
(Contract flAS2 9337)
(NASA-CR-152184) Avail NTIS HC A17/MF A01 CSCL
O1C

Fire tests are reported of improved materials in multday sired
combinations representative of cushion configurations Teats were
conducted to determine their thermal, smoke, aril fire rewstance
criesectenstics Additionally. a source fire consisting ul one and
u. • -haff pounds of rowspaper in n tented configuration was
developed Finally L preliminary Nat specification was written
based upon materials data and general seat dasgn cmens G G

N79 12181'0 Boeing Commercial Airplane Co Seattle Wash
DEVELOPMENT Of AIRCRAFT LAVATORY COMPART-
MENTS WITH IMPROVED FIRE RESISTANCE CHARACTER
ISTICS. PHASE 1: FIRE CONTAINMENT TEST OF A WIDE
BODY AIRCRAFT LAVATORY MODULE Finial Report
R A Anderson. D B Arnold G A Johnson and ^ A Tustin
Jul 1976 84 p
(Contract NAS2 8700)
(NASA-CR-152074	 06 44885)	 Avail	 NTIS
HC A05/MF A01 CSCL IID

A test was conducted to evaluate the fire containment
characteristics of a Boeing 747 lavatory module Results showed
that the fire was contained within the lavatory during the

3C-minute test period with the door closed The resistance of
the lavatory wall and cerhno panels and general lavatory
construction to bum-through under the test conditions was
demonstrated	 Author

N79-12772'/ Ilhno,s Univ at Urbana- Champaign. Urbane
Coordinated Science Lab
ADAPTIVE ALLOCATION OF DECISION MAKING RESPON
SIBILITY BETWEEN HUMAN AND COMPUTER IN MULTI-
TASK SITUATIONS Ph.D Thesis
Yesyeen Caw Sep 1978 150 p refs
(Grant NsG 22191
(NASA CR 157937 T 66) Avail NTIS HC A07/MF A01 CSCL
09B

A unified formulation of computer aided multi task. decision
making is presented Strategy for the allocation of decision making
responsibility between human and computer is developed The
plans of a Right management systems are studied A model
based or, the queueing theory was implemented	 S E S

N71-14517'# Arizona Univ . Tucson. Engineering Experiment
Station
A NEW METHOD FOR DESIGNING SHOCK-FREE TKAN
SONIC CONFIGURATIONS
H Sobieczlty. K-Y Fung, A R Seebass. and N J. Yu Jul
1978 35 p left Presented at the AIAA 11th Fluid and
Plasma Dyn Conf Seattle 10 12 Jul 1978
(Grant NsG 2112 Contract N00014-78-C-0182. Grant
AF-AFOSR 2954E 78)
(NASA-CR 158063. Paper-78-114, TED-78-04) Avail. NTIS
HC A03/MF A01 CSCL 01A

A method for the design of shock free supercritical arrfods,
wings. and three dimensional configurations is descnbed Results
illustrating the procedure -n two and inres dimensions ire given.
They include modifications to part of the upper surface of an
NACA 64A410 airfoil that will maintain shock free Sow over a
range of Mach numbers for it 	 lift coefficient. ono -%e
mod ficatro , (squired on part of the upper surfs-• o[ 	 .. )t
wing with an NACA 64A410 root section to ace a shoes ve
flow While She results are given for oiviscid 	 ..	 M
procedures can be employed iteratively with a ndarl .yet
calculation in order to achieve shock free viscous designs With
a shock free pressure field the boundary layer calculation will
be reliable and not complicated by the diffrcultret of shock wave
boundary layer interaction 	 Author

N71-`5472'# Texas Univ. Gslvv-ston 	 Geophysics Lab
FIELD MEASUREMENT OF PENETRATOR SEISMIC
COUPLING IN SEDIMENTS AND VOLCANIC ROCKS
Yosio Nakamura. Gary V Latham. and Cliff Frohlich Jan 1979
62 p refs
(Grant NsG 2310)
(NASA CR . 158081,	 Contnb-316)	 Avail	 NTIS
HC A04/MF A01 CSCL 08G

Field experiments were conducted to determine experimentally
now well a seismometer installed using a penetrator would be
coupled to the ground A dry lake bed and a lave bed were
chosen as test sites to represent geological environments of
two widely different materiAl properties At each site, two
half-scale penetratars were fired into the ground a this*-
component geophone assembly was mounted to the aft and of
each penetrator and dummy penetrator were fired at vorrpua

distances to generate seismic signals The reco rded signals were
digitized and cross spectral analyses were performed to compare
the observed signals in terms of power spectral density ratio.
coherence and phase difference The analyses indicate that
seismomete rs deployed by penstrators will be as well coupled
to the ground as are saismometers installed by conventional
methods for the frequency range of interest in earthquake
seismology afthougt. some minor differences were observed at
frequencies nee, the upper limit of the frequency band Author

S
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N79 1076 *M Califorrus Univ . Berkeley
AETHER DRIFT ^140 THE ISOTROPY OF THE UNIVERSE:
A MEASUREMENT OF ANISOTROPIES IN THE PRIMOR-
DIAL BLACK BODY RADIATION Final Report, 1 Oct.
1977 30 Sep. 1978
Richard A Muller 23 Feb. 1979 rS p refs
(Grant NsG 21251
(NASA CR 158129, SSL-SER-20-Issue-101 Avail NTIS
HC A03/MF A01 CSCL 038

This experiment detected and mapped large e-grr'er-scsle
amsotropies in the 3 K primordial black-body radiation with a
sensitivity of 2x0001k and an angular resolution of about
10 dogs It measured the motion of the Earh with respect to
the distant matter of the Universe (Aether Drift). and probed
the homolrensity and isotropy of the Universe (the Cosmological
Principle) The experiment used two Dicke radiometers. one at
33 V. t z to detect the cosmic anisotropy and one at 54 GHZ to
detect antsotropies in the residual oxygen above the detectors.
The system was installed in the NASA-Ames Earth Survey
Aircraft (U-2). one operated succsssfully in a s+-ios of fl.ghtsLA

0479- 1900*/ Martin Monetm Cap.. Dower. Colo
QTUDY OF ALTERNATIVE PROSE TECHNOLOGIES
FIRM Ropett
Dec 1977 186 p refs
(Contract NAS2 9636)
(NASA-CR-152242.	 MCR-77-3111	 Avail:	 NTIS
HC AOi)/MF A01 CSCL 229

A number of implied technologies for a deep probe mission
was examined: to. one that would provide the capability to
scientifically examine planetary atmospheres at the 1000 be
level Conditions impose9 by current Jupiter. Saturn, and Uranue
atmospheric models wets considered. The m) ►or thrue' of the
measurements was to determine lower stmosps`ere composition
ovento trace constituents of tine part per billbi Two types of
instruments having the necessary accuracy to most t(w science
objectives were considered and integrated into a deep probe
configuration One deep pn-:ra option that resulted was identified
as a Minimum Technology Development approach The significant
feature of this potion is that on ly three technology developments
are required to enable the mission, is., (1) sciatica instrument
development. (2) adyanced data processing. and (31 extsmal high
pressure/ thermal insulation It is concluded that a probe designed
for a Jupiter mission could. with moor changes, be used for a
Saturn or Uranus mission	 Author

N79-19042'/ Chicago Univ. III
FAR INFRARED MAPS OF THE RIDGE BETWEEN OMC-1
AND OMC-2 Final Technical Report
Jocelyn Keene, J Smith. D A Harper, R H Hildebrand. and S.
E Whitcomb Mar. 1979 19 p refs
(Grant NsG 2261)
(NASA-CR-15e235) Avail NTIS HC A02/MF A01 CSCL
03A

Dust continuum emission from a 6 If x 20 h region surrounding
OMC- 1 and OMC 2 were mapped at 55 and 125 rrxaons with
4 It resolution The dominant features of the maps are a strong
peak at OMC 1 and a ridge of lower surface brightress betwncn
OMC 1 and OMC 2 Along the ridge the inftaretl flux densities
and the color temperature decrees" smoothly from OMC-1 to
OMC-2. OMC i is heated primarily by several optical and
infrared stars situated within or lust at the boundary of the
cloud At the region of minimum column density between OMC-1
and OMC 2 the nsr'vyr B05 V star NU On may contribute
significantly to the dust hosting Neu CMC-2 dust column
densities are large enough so that, in addition to the OMC 2
infrared cluster the nonlocsl infrared sources associated with
OMC 1 and NU On can contribute to the hrating	 G.Y.

N79-20459* N Humboldt State Univ . Arcata. Calrf School of
Natural Resources
THE APPLICATION OF REMOTE SENSING TECHNOLOGY
IN IIORTHEI'% CALIFORNIA dee ltionnssM Pnearam Report

Gott 1976 - Mai, W3
Li hence Fort, 111, Principal Im4:t tpator	 1979 43 p ENTS
(Grant .496.23411
IE7 111 -10166. 	 NASA-CN•168164) 	 Avail	 IITIS
HC A03 /MF A01 CSCL GrrB

There are no at.thor-Jenul iod significant results in this
'sport

N79 . 219911 * / Grumman Aerospace Corp. BeCopW. NY
AN ANALYSIS OF WATER rN GALACFIC IFI:TRAFED
SOURCES USING THE NA9AN LEAR A111118 •1 a 38-
9ERVATORY Final Report, 2 Jam. 1975 - 8 i ikar. 1975
Lewis L Sniiih and Theodora Hilgamen Met iii) IS
rote
fContract NAS2 8684)
(NASA-CR-152262. RM-6849) /wed NTIS 4C A06/1 1iw A01
CSCL 03A

The Michelson intertorometer system on trio NASA Lear Jnt
Airborne Observatory is describel is well in the data reduction
procedures The obticts observed Istanewd ¢tent. M stars. a
nobufs, planets, and tie moon) am discussers am: the observer%
parameters a re listed kr sach 1lignt date The spectre obtained
from Oasis data flights are prownted, group,&' by class of
'Awl	 A.R H.

N79-22157 * y McDonnell Douglas Astronautics Co St Loins.
"o
OPTIMIZED COST, PERFORMANCE DESIGN METHODOL
OGY. VOLUME 2: DATA REVIEW AND ANALYSIS.
BOOK S: COST	 c16
In Von Karmen Inst For Flue Dyn Technol of Space Shuttle
Vehicles, Vol 2 1970 208 p refs (For primary document see N79-
22130 13 12)
(Contract NAS2-5022)
Ave: NTIS HC A22/MF A01 CSCL 228

The broad objectives of the study were to gather historical
cost and performance data. organize ar.d analyze the data so
that cost estimating relationships could be developed, and evaluate
several system concepts for space logis'ics support The primary
source of historical cost data was the Geminiand Saturn Programs
am cost estimating rela t ionships dr,w extensively on this
experience A range of reuse concepts were evaluated and
optimum (least coat) concepts defined for a variety of program
options These include wmalions in such things as crew size.
cargo capacity, program requirements. etc for eitner balhsbe or
lifting body ( lA2-F2) entry vehicles 	 Author

Ni9-23669 * 0 Control Data Corp. Minneapolis. Minn ^esearrh
and Advanced Design Lab
STUDIES OF STRATOSPHERIC EDDY TRANSPORT. 1: THE
OBSERVED OZONE FLUX BY THE TRANSIEN T EDDIES,
430 KM. 2: EDDY DIFFUSION COEFF I ciENTS AND WIND
STATISTICS. 30 -60 KM Final Report, : Me- , '1 977 90 Sep
1979
G D Nostiom. D E Brown. and R W yvdc•ix 29 Sep 1678
94 p refs
(Contract NA52.95781
iNASA CR 158617 AD A065616 AFGLTR 780311) Avail
N - IS HC AO5/MF A01 CSCL 04, 1

In Part I Ozonesonds db.a were matched with cnncomittant
swinsonde date to p-ovide ,. direct detarm nation of rneridronal

flux of ozone by transient eddies Late a -e f rom about 25 stations
m eastern and western Nnrth America, western Eiro—, and
Japan Results generall y confirm 'he vxistsnce of sign, scant
northward flux. 10 -18 km. in wintar/spring however ► `r as of
significant equatorward flux have been found at nigh mod latdudes
10 16 km ovwr North America in winter/ ,pang and a' all latitudes.
1J '8 km. over Japan in spring Fluxes a r e Y,, • cdlry small in
summer, as well as throughout the t roposphere and throughout
most of the middls stratosphere Qualitative statements are made
concernin0 the r elative importance of mean merrdronal and
standing eddy fluxes Aocketsunds data 3060 km. 1961 1976
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are the data base used 
for the three components of the eddy

diffusion matrix and circulation statistics Horizontal diffusivities
are cb!amed from the variance of the mendional wind and the
mondronal winds integral time scale The present results are
generally smaller than past estimates presumably because
temporal variations longer than a month were filtered out in
this work Estimates c: Kyr are based on the tentative assumption
that he diffusivity is proportional to the slope of the Isentroplc
surfaces	 GRA

N79-23868'0 Martin Marietta Corp. Denver Colo
STUDY OF ENTRY AND LANDING PROSES FOR EXPLORA-
TION OF TITAN Fir Report
31 Mar 1979 213 p
(Contract NAS2 9985)
(NASA-CR 152275	 MCR-79-512)	 Avail	 NTIS
HC A10/MF A01 CSCL 038

Saturn s la r gest .noon. Titan, is a totally unique planetary
body which is certain to vaidl exciting new phenomena Current
information is lacking in detail to distinguish between a thin
methane rich atmosphere and a thick nitrogen rich atmosphere
Therefore. bo h the thin and thick atmospheric models were
used for the study of various Titan probe classes described in
this report The technical requirements. conceptual design science
return, schedule cost and mission implications of three probe
classes that could be used for exploration of Titan are defined
The three probe classes were based on a wide range of exploration
rriaslon pwsibrhties	 G Y

N79 24295'# Grumman Ae r ospace i:orp Bethpage N Y
DESIGN. FABRICATION AND TEST OF A HYDROGEN HEAT
PIPE Final Report
J Alamo Feb 1979 76 p refs
(Contract NAS2 92911
INASA-CR-1522671 Ava,1 NTIS HC A05/MF A01 CSCL
200

Re entrant groove technology was estunded to hydrogen heat
pipes Parametric si ia lyses are presented which optimize the
theoretical design while conside r ing the bmrtations of state of the
an extrusion technology The 6063 76 aluminum extrusion Is

14 6 mm OD with a w,,., thickness of 1 66 mm and contains
20 anal grooves which surround a central 9 3 mm diameter
vapo r core Each axial groove is 0 775 mm diameter with a
0 33 rim opening An excess vapor reservoir is provided at the
evaporator to minimize the pressure containment hazard during
ambient storage Modifications to the basic re-entrant groove
profile resulted in Improved overall performance While the
maximum heat transport capacity decreased slightly to 103 w-m
the static wicking height Increased markedly to 45 cm The
heat pipe became operational between 20 and 30 K after a
couldown from 77 K without any difficulty Steady state
performance data taken ove r a 19 to 23 K temperaturt range
Indreared 111 maximum heat transport capacity of 5 4 w . 621
static wicking height of 1 42 cm and (31 overall heat pipe
conductance of 1 7 watts'deg C	 A R H

N79 -26230'p Celanese Research Co Summit N-
ULTRATHIN METALLIZED PSI PAPER Filial Report
Edward C Chenevey Dec 1978 48 p
(Contract NAS2 9526)
(NASA CR 152281) Avad NTIS HC A03 /MF A01 CSCL
07D

A study to determine the feasibility of preparing ulirathm
papers with a target weight of 3 5 gr m squared from polybenzimid
azols IPSII frbnds was undertaken Small hand sheets of target
weight we r e fabricated They we re light brown. loy, density
materials with sufficient strength to be readily handleable
Characterization of these sheets included strength. fold endurance.
thermal gravimehic analysis in air and nitrogen and pho-
tom crograp hs Two different batches of P81 frbnds were studied
and Jifferences ir, fabrication performance were noted In neither
case could target weight papers be prepared _sing conventional
pape r making techniques	 MMM

N79-26057'/ Control Data Corp. St Paul. Minn 	 Research
and Advanced Design Lab
FEASIBILITY STUDY FOR A NUMERICAL AERODYNAMIC
SIMULATION FACILITY: SUMMARY Final Report
N R Lincoln Msy 1979 24 p 4 Vol.
IConiract NAS2-98981
INASA-CR-1522861 Avail NTIS HC A02/MF A01 CSCL
148

The Ames Research Center of NASA is engaged in the
development and investigation of numerical methods and computer
technologies to be employed in conjunction with physical
experiments particularly utilizing wind tunnels in the furtherance
of the field of aircraft and aerodynamic body design Several
studies, armed primarily at the areas of development and
production of extremely high-speed computing facilities were
conducted The studies focused on evaluating the aspects of
feasibility. reliability. costs and practicability of designing.
constructing and bringing into effect production of a special
purpose system An executive summary of the activities for this
prolect is presented in this volume 	 G Y

N79 - 26065'# Control Data Corp_ St Paul. Minn 	 Research
and Advanced Design Lab
FEASIBILITY STUDY FOR A NUMERICAL AERODYNAMIC
SIMULATION FACILITY. VOLUME 1 Final Report
N R Lincoln R 0 Bergman, D B Bonstrom T W Brinkman-
S-H J Chw S S Green S D Hansen. D L Klein. H E
Krohn. and R P Prow May 1979 626 p refs 4 Vol
(Contract NAS2-9896)
(NASA CR-152287) Avail NTIS HC A99/MF A01 CSCL
14B

A Numerical Aerodynamic Simulation Facility (NASF) was
designed for the simulation of fluid Row around three-
dimensional bodies both in wind tunnel environments and in
free space The application of numerical simulation to this field
of endeavor promised to yield economies in aerodynamic and
aircraft body designs A model for a NASF/FMP (Flow Model
Processor) ensemble using a possible approach to meeting NASF
goals is presented The computer hardware and software are
presented along with the engue design and performance analysis
and evaluation	 G Y

N79-26069'# Control Data Corp Si Paul, Minn	 Research
a.id Advanced Design Lib
FEASIBIUTY STUDY FOR A NUMERICAL AERODYNAMIC
SIMULATION FACILITY VOLUME 2: HARDWARE
SPECIFICATIONS DESCRIPTIONS Final Report
F M Green and D R Resnick May 1979 474 p 4 Vol
(Contract NAS2-98961
(NASA CR 152288 1 Avail NTIS HC A20/MF A01 CSCL
148

An FMP (Flow Model P;ocessorl was designed for use in
the NLmencal Aerodynamic Simulation Facility (NASF) The NASF
was developed to simulate fluid flow over three dimensional bodies
in wind tunnel environments an(' in free space The facility is
applicable to studying aerodynamic and aircraft body designs
The follow-rig general topics are discussed in this volume
(11 FMP functional computer specifications !21 FMP instruction
specification 131 standard product system components.
(41 loosely coupled network (LCN) spec 1 6cat ions ! descnptrcn an;!
(5) th r ee appendices performance of trunk allocation contentroh
elimination Rrace) method. LCN channel protocol and prouozod
:CN unified second level protocol 	 G Y

N79 28071'# Burroughs Corp Paoli Pa
NUMERICAL AERODYNAMIC SIMULATION FACILITY
FEASIBILITY STUDY. EXECUTIVE SUMMARY
Mar 1979 24 p refs
fContr„ct NAS2 98971
INASA CR-1522841 Avail NTIS HC A02/MF .401 CSCL
148

There were three major issues examined in the feasibility
study First the ability of the proposed system architecture to

S
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support the anticipated workload was evaluated Second. the
throughput of the computational engine (the flaw model processor)
was studied using real application programs Third. the availability.
r eliability and maintainability o' the system were modeled The
evaluations were based on the baseline systems The results
show that the implementation of the Numerical Aerodynamic
Simulatto Facility in the form considered would indeed be a
feasible protect with an acceptable level of risk The technology
requi red (both hardware and software) either already exists or.
in the case of a few parts. is expected to be announced this
year	 R E S.

is based on the incorporation of classical mechanics with quantum
superposition. and in practice makes use of the analytic
continuation of classical mechanics into the complex space of

me domain. The relevant concepts of molecular scattering theory
and related dynamical models are descnLtod and the formalism
is developed aril illustrated with simple examoles - collinear
collision of the A-SC type The theory is then extended to
include the aHeM of laser induced nonadrabatic transitions Two
bound continuum processor colliswnal ionization and collision-
induced emission also zimenabie to the same genera l semiclassical
treatment err discussed	 A.R.H

S

N79 26072*# Burroughs Corp Pool Pa
NUMERICAL AERODYNAMIC SIMULATION FACILITY
FEASIBILITY STUDY Final Report
Mar 1979 615 p
IL:ontract NAS2-98971
(NASA CR 152285) Avail NTIS HC A99/ MF A01 CSCL
148

There were three major issues examined in the feasibility
study First. the ability of the prrposed system architecture to
support t he anticipated workload was evaluated Second the
throughput nt the computational engine (the flow model processorl
was studied using real application programs Third, the availability
reliability and maintainability of the system were modeled The
evaluations were based on the baseline systems The results
show that the implementat,00 of the Nume r ical Aerodynamic
Simulation Facility, in the form considered would indeed be a
feasible project with ar. acceptable level or risk The technology
required (both hardware and software) either already exists or
in the case of a few pans, is expected to be announced this
year Facets of the work described include the hardware
configuration soft 	 user language and fault tolerance R E S

N79-27044 a jy Cornell Unrit . Ithaca N Y	 Dept of Astron-
omy
AIRBORNE INFRARED AND SUBMILLIMETER ASTRO-
NOMICAL POLARIZATION MEASUREMENTS AT DIF-
FERENT WAVELENGTHS Fins' Technical Report. 1 Oct.
1977 31 Deg . 1975
Martin Harwit Jul 1979 7 p refs
(Grant NsG 2262)
(NASA-CR-1587511 Avail NTIS HC A02/MF A01 CSCL
C3A

Because observations of the Kleinmann Low region of the
Orion Nebula reveal significant polarization in the wavelength
range from 1 to 13 micron m. polarization at wavelengths greater
than 15 micron were investigated Far infrared polarization
measurements were made of a number of sources using an
instrument mounted at the bent cassegrsin focus of the Kuiper
Airborne Observatory s 90 cm telescope About two hours of
data were obtained on the Orion Nebula on each of two flights.
and more careful calibration on Jupiter (assumed to be unpolanzed)
were obtained on both nights The data on Orion and Jupiter
for three filters are presented Possible explanations are suggested
for reconciling me high polarization observed by others in 1974
with the lower values obtar,ed in this study 	 A R H

N79-27944'/ Rochester Univ N Y Debt of Chemistry
SEMICLASSICAL THEORY OF ELECTRONICALLY NON-
ADIABATIC TRANSITIONS IN MOLECULAR COLLISION
PROCESSES
Kai S Lam and Thomas F George 1979 83 p refs Presented
at Prot of the NATO Advanced Study Inst on Semiclassical
Methods in Scattering and Spectroscopy. 1979
(Grant NsG-2198 Contract F49620-78-C-0005, Grant NSF
CHE 77 27826)
(NASA-CR 169776) Aved. NTIS HC A05/MF A01 CSCL
07D

An introductory account of the semiclassical theory of the
S-matrix for molecular collision processes to presented. with special
emphasis on electron"ily nonsdiii	 is transitions This theory

N79 29470'0 Grumman Aerospace Corp Beth page N Y
CRYOGENIC THERMAL DIODE HEAT PIPES Final Report
J Alarro Feb 1979 59 p refs
(Contract NAS2 7492)
(NASA CR-152268) Avail NTIS HC A04/MF A01 CSCL
20D

The development of spiral srten- cryogenic thermal diode
heat pipes was continued Ethane was the wort.tog fluid and
stainless steel in* heat pipe material in all cases The major
tasks included (1) buddinf, a liquid blockage (blocking orifice)
thermal diode suitable for the HEPP space flight experiment
(2) budding a liquid trap thermal diode engineering model
(3) retesting the original liquid blo. kage engineering model and
(4) investigating lie startup dynamics of artery cryogenic thermal
diodes An experimental investigation was also conducted into
the wetting characteristics of et i• ane/stainless steel systems using
a specially constructed cnambe r that permitted in situ observa-
tions	 G Y

N79 2SM * # Humboldt State Unn i Arcata Calf	 Center
for Community Development
DEVELOPING AND DEMONSTRATING AN INSTITUTIONAL
MECHANISM FOR TRANSFERRING REMOTE SENSING
TECHNOLOGY TO 14 WESTERN STATES USING NORTH
ERN CALIFORNIA AS THE TEST SITE Final Report. 1 Jun
1977 31 Doc 1978
Donna Har, ns Principal Investigator 31 Dec 1978 622 p
refs Original contains imagery Original photograp hy may be
purchased from the EROS Data Center, Sioux Falls S D 57198
ERTS
(Grant NsG 23441
(E79 10229	 NASA CR 156758	 Rept-31	 Avail	 NTIS
HC A99/MF A01 CSCL 058

There are no autho. identified sig, , ihcant results in this
report

N79 247 JO * # United Technologies Research Center East
Hartford jonn
SOLAR SUSTAINED PLASMA; ABSORBER CONCEPTUAL
DESiOf. Final Report. 1 Aug 1978 28 Feb 1979
Richard J Rodgers Nicholas L Krascella arid John S Kendall
Feb 1 317 61 p refs
(Contract NAS2 10010)
INA5A CR 152304	 R79 914392 1	Avail	 NTIS
HC iO4/MF A01 CSCL 10A

A space power system concept was evaluated which uses
concentrated solar energy to heat a working fluid to temperatures
as high as 4000 K The high temperature working fluid could
be used for efficient electric power production in advanced
thermal or magnetohydrodynamic conversion cycles Energy
absorber configurations utilizing panicles or cesium vapor absorber
material were investigaed Results of detailed radiant heat transfer
calculations indicated approximately 86 percent of the incident
solar energy could be absorbed within a 12-cm dia flowing stream
of gas borne carbon particles Calculated total energy absorption
in the cesium vapor seeded absorber configuration ranged from
34 percent to 64 percent of the incident solar energy Solar
flux concentration ratios of between approximatel y 3000 and
10000 will be required to sustain absorber temperatures in the
range from 3000 K to 4000 K	 F 0 S
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N79-29142'/ Flow Research. Inc Kant Wash
THE DIRECT NUMERICAL SIMULATIONS OF THE TUN
SULENT WAKES OF AXISYMMETRIC SODIES IrAsto
RGP-ti
James J Riley end Ralph W Metcalfe Mar 1578 64 p refs
IContracl NAS2 9655)
INASA-CR 152282 RR 1351 Avail NTIS HC AO5jMF A01
CSCL OIA

Results of direct nunpncal simulations of turbulence are
compared with both laboratory date end Self similarity theory
for the case of the turbulent wakes of lowed axraymmetnc bodws
In general the agreement of the simulation results with both
the laboratory date and the self Similaritytheory is good. although
the comparisons a r e hampered try inadequate procedures for
initializing the numerical simu'7trons	 Author

N79-29333*0 McDonnell Douglas Astronautics Cc St Louis.
Mo
DEVELOPMENT. FASAICATION AND TEST OF A :410H
PURITY SIUCA HEAT SHIELD Finial Report
E L Rusert. D N ^rennon and M S Biggs Apr 1978
120 p refs
(Contract NAS2 8895)
INASA CR 1521171 Avail NTIS HC A06(MF A01 CSCL
07D

A highly reflective hyperpure 1.. 25 ppm ion impurities) slip
cost fused silica has: shield material developed fo r planetary
entry probes was successfully scaled up P rocess development
activities for slip costing large pans included green strength
improvements casting slip preparation aggregate casting.
strength reflectance and subs_ale fabrication Successful
fabrication of a one-half scale Saturn probe (shape and s(»I
heat shiard was accomplished while maintaining the silica high
purity and reflocUnc a through the scale up p rocess However
stress analysis of (his original aggregate slip cast material indicated
a small margin of safety IMS • 4%) using a factor of safety
of 1 25 An alternate hype rpure matenal formulation to increase
the strength and toughness for a greater safety margin was
evaluated The alternate material incorporates short hyperpure
silica fibers ,nto the casting slip The best formu l ation evaluated
has a 50% by weight fiber addition resulting in an 80% increase
in flsxural strength and a 170% increase in toughness over the
original aggregate slip cost materials with comparable reflec-
tance	 AWH

N79. 31364 x F Boeing Commercial Airplane Co Seattle Wash
DEVELOPMENT OF AIRCRAFT LAVATORY COMPART
MENTS WITH IMPROVED FIRE RESISTANCE CHARACTER-
ISTICS PHASE 2 SANDWICH PANEL RESIN SYSTEM
DEVELOPMENT Final Report
R A Anderson. D 8 Arnold and G A Johnson 1979 284 p
refs
(Contract NAS2 8700)
(NASA CR 152120	 06 468391	 Avail	 NTIS
HC A13 I MF A01 CSCL 11D

A NASA- t .nded program is described which aims to develop
s resin system lot use in the construction of lavatory wall panels,
sidewall panels and ceding panels possessing flammability smoke
and gas emtssron and toxicity IFSBT) charac lonstics superior to
the existing epoxy resin Candidate resins studied were phenolic
polyimide and brsmaletmrde Based on the results of a series of
FSST as well as mschanical and aesthetic property tests a
phenolic resin was chosen as the superior material Material
and process specif h rations covering the phenolic resin based
materials were prepared and a method of rating sandwich panel
performance was developed	 A R H

N79 33121 s 0 Stanford Umv Calif	 Guidance and Control
Lab
CONTROL SYSTEM DESIGNS FOR THE SHUTTLE IN-
FRARED TELESCOPE FACIUTY
J David Powell Eric K Parsons and Kenneth N Lovell Oct

1979 59 p refs
(Grant 49G-22461
INASA-CN-1623211 Avail NTIS HC A04/MF A01 CSCL
03A

The stringent pointing and stability requirements of the Shuttle
Infrared and Telescope Facility (STIRFI are stressed as well as
the demands that infrared astronomy and the SRTF in pawcular
place on the design of the pointing system	 MMM

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A79-10162 ' Enhanced solar energy options using earth
orbiting mirrors. W P G Ibresth K. W 8i11man (NASA Ames
Research Center, Moffett F rd. Calif.). and S W Bowen 18esm
Engineering. Inc . Sunnyvale. Calif.l. In Intersociety Energy Convey
stun Engineering Conference, 131h. San Diego. Calif., August 20 25.
1978. Proceedings. Volume 2 1A7910001 0144) Warrendale, Ps.
Society o f Automotive Engineers. Inc., 1978. p 1528 1534. 11 refs

A system c' orbiting specie reflectors is described, analyzed. and
shown to economically, Provide nearly continuous insolation to
preselected ground saes, producing benefits hitherto lacking in
conventional solar farms and leading to !arge reductions in energy
costs for such installations Free flying planar mirrors of about 1 sq
km are shown to be optimum and can be made at under 10 g sq m of
surface, thus minimizing material needs and space transportation
costs Models are developed for boil ) the design of such mirrors and
for the analysis of expected ground insolatip n as a function of orbital
parameters, time and site l ocation. Vanout appl.cat,ons (agricul
tural. solar electr ic product i on, weathe r enhancement, etc.) are
described.	 (Author)

A79-11711,89 • a Experimental investigation of contamination
prevention techniques for a cryogenically cooled telescope in
sorthorbit. M A. Hetrick (Martin Alanetta Aerospace. Denver.
Colo ) and C C Pappas (NASA. Ames Research Center, Moffett
Feld. Calif I In Space Simulation Conference. 10th. Bethesda. Md.,
October 16-18, 1978, Technical Papers IA79 10576 01 141 New
York, American Institute of Aeronautics and Astronautics. Inc..
1978, p 87 96. 12 refs. Contract No NAS2 9816- IAIAA 79 1619)

A on* tenth scale model of the Shuttle Infrared Telescope
F acility (SIRTF) was constructed to rxpenmentaliy investigate the
feasibility of a helium purge system to reduce contamination on
cryogenic surfaces. The on orbit ambient contaminant environment
was simulated with ion b-sms of N2(+ 1, 0( • 1 and H2O1 . ) Helium
was injected into the model telescope at the simulated plane of the
primary o p tics using two techniques a) porous plug. bl nozzle
Helium flow rates and telescope pressures were varied to determine
the purge effectiveness against potential contaminants. Based on the
subsale results, a 90% reduction in 0 N2. arid H2O at the primary
optics of the SIRTF can be obtained using 20 K helium with a
Pressure of 00001 ton and a flow rate of less than 0 1 g, S. lAuthur)

A79 10624 • Steady state vortex-lone density in turbulent
He 11 counterflow. R M Osterme.ri . M W Cromer R J 0--elly
(O r egon. Univetsity, Eugene Ore I. and P Kittel (NASA, Aires
Research Center, Moffett Feld, Calif Oregon. Universit y - Eugene.
O r e ) Physrcar, Review Letern vol 41 . Oct 16 1978, p 1123 1126
12 refs NSF Giant No DMR 7621814 Giant No AF AFOSR
76 288DC

We have measured the steady state vortex line density in
turbu lent counte r flow using a second sound burst technique as a
local probe Contraryr to the Vinen theory and wrv-ous assumptions.
we find substantial line densitV inhomogrne ty and strong departures
from the predicted heat current dependence Anomalous behavior of
the line density at h-gtnet heat currents provides evidence lot a new
wrnndary flow%hate	 (Author)
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A79 11212 ' The Pioneer Venus spacecraft program. S. 0
Dorfman and C M Meredith (Hughes Aircraft Cc . Los Angeles,
Calif.) International Astronautical Federation. Interrvtronal Astro-

nautical Congress. 29th, Dubrovnik, yugos/avra, Oct. 1-8. 1978,

PW,,r 7822 21 p Contract No NAS2 8300.

The Pioneer Venus program consists of two spacecraft: an

orbiter and a multiprobe Both will arrive at Versus in early
December 1978 The orbiter will collect data on the upper
atmosphere and fields and particles and will sense the clouds and
surface remotely from a 75 deg inclined orbit The mult(probe
consists of a bus, three small probes, and a large probe. All five
objects will enter the Venus atmosphere and will transmit data on its
charaaenstres directly to earth while descending to the surface. The
development of these spacecraft required the solution of many

difficult and unique technical oroblems. 	 IAuthor)

A79. 11388 ' y An analysis of aircraft requirements to most

United Stain Department of Agriculture remote smung goals. R D
Arno (NASA Ames Research Center, Applications Aircraft and

Future Programs Office, Moffett Feld, Calif.). In Conference on the
Economics of Remote Sensing Information Systems, 1st. San Jose,
Calif., January 1921, 1977. Proceedings. (A79-1137601 431 San
Jose, Calif.. San Jose State University. 1977. p- 261282.

The survey needs of the U.S. Department of Agriculture a e
immense, ranging from individual crop coverage at specific intervals
to general land use classification. The aggregate of all desirabie

resolutions and sensor types applicable to airborne platiorms yields
an annual survey coverage rate equivalent to about 6 Mmes the U.S.
land area. An intermediate annual survey level equal to the U S. area
can meet all currently perceived trop survey needs and Prot ide
sample imagery over many other resource areas. This decreased
survey level can be accomplished with one or two high altitude
aircraft or medium attitude aircraft Survey costs range from about

25 cents to severa l dollars per square nautical mile depending
primarily on rescluiion requirements and the aircraft used (Author)

A79.11503 ' Compression of Jupiter's rnagnatosphere by
the solar wind. E. J. Smith (California Institute of Technology. Jet
Propulsion Laboratory, Pasadena. Calif.), R. W. Fillius (California.
University, Le Jolla, Calif.), and J. H. Wolfe (NASA, Ames Research

Canter, Moffett Field, Calif.). Journal of Geophysicai Research, vol

83, Oct. 1, 1978, p. 4733. 4742. 25 refs. Contracts No. NAS7.100,

No. NAS2 6552
Simultaneous sets of interplanetary and p l anetar r data obtained

by Pioneer 10 and Pioneer 11 are compared with a view toward
identifying major changes in the solar w nil and their possible

influence on the Jovian magnetosphere. The results are discussed
relative to variations in magnetopause location, pressure balance at
the m)gnetopause, acceleration of energetic trapped rah-at(on,

Plasma density from the response time of the Jovian magnetosphere.
and time constants of magnetosphenc circuit models A major
finding is that three out of fou r cases in which the Pioneers reentered
the magnetosneath are the result of time variations associated with
changing interplanetary conditions. The compressibility of the Jovian
magnetosphere is enhanced because the field inside the magneto
pause is not the planetary field but is primarily caused by currents
inside the magnetosphere, presumabl y the equatorial current sheet

SD

encircling the planet and rotating rigidly with it. Based on a linear fit
to the times of the current sheet crossings, a formula is derived for
the surface representing the average position of the near equatorial

current sheet in the Jovien magnetosphere. 	 S D.

A79 11614 • The expected frequency of doublet craters /A
reply/. V R Oberbe k (NASA, Ames Research Center, Moffett

Feld, Calif,). Icarus, vol 35. Sevi 1978. p 450, 451. Reply, p 452.
453 5 refs.

A79. 11633 • Effect of the reaction HO2 + 03 yields OH

202 on stratospheric ozone. R C Whitten, W. J Buruck , (NASA.

Ames Research Center, Moffett Field, Cahf.l, L. A Capone (San Jose

State University. San Jose. Calif.). and R. P. Turco IR 8 P

Associates, Marna del Rey, Calf I Nature, vol. 275. Oct 12. 1978.

p 523. 524 14 refs
It is noted that recent measurements of large values of the rate

coefficient for the reaction NO + H02 yields NO2 + OH lead to
model Predictions of excessive amounts of stratospheric ozone This
letter shows that a recent measurement of the rate coefficient IQ)
for the reaction H02 + 03 Yields OH - 202 largely resolves these
Problems c' excessive stratospheric ozone in models. A two-
dimensional model of stratos pheric trace constituents is used to
calculate the concentrations of 35 constituents, the results are
compared with experimental measurements of ozone column dens(

ties. It is found that the model predictions of excess ozone
abundances diminish significantly when the measured value of k2 is

em ployed	 F,G.M.

A79-12083 • Pioneer-Venus large probe infrared radiomear
/LIR,' optical system. F G Brown, J Gdland. R Hass,g (Ball

Brothers Research Corp., Boulder, Colo.l, and R. W- Boese (NASA
Ames Research Center, Moffett Field. Calif.). Iii Modern utilization
of infrared technology III Civilian and military. Proceedings of the
Third Seminar. San Diego. Calif , August 25, 26. 1977. fA79-
12067 02 351 Bellingham, Wash., Society of Photo O ptical Instru
mentation Engineers, 1977, p 132-138 Contract No NAS2 8807-

The LIR (large probe infrared radiometer) instrument has been
developed for the NASA Ames Research Center for use in the 1978

Venus Atmospheric Probe Mission The mission object ves are to
determine the nature and composition of the clouds, the compose
t(on and structure of the atmos phere, and the atmospheric circula
tion pattern of the planet Venus. The LIR is a sue-channel (350
micron) internally calibrated radiometer which measures the radiance
difference sir pl us or minus 45 deg to the horizontal as viewed
through a single diamond window in the spacecraft. The LIR optical
system consists of a unique arrangement o f hollow light p ipes which
optically couple a six element detector 'filter arra y to the spacecraft
window while mechanically and thermally isolating the array from
the window's harsh therma l environment A single rotating section
with a 45 deg bend and containing a collimator alternately views up
and Town through director extender pipes located adjacent to the
diamond window Light is transferred from the rotating section to a

fixed section containing a diamond diffuser to scramble the light
This minimizes asymmetries and improves channel field of view
overlap	 ( Author I

A79-11512 • A time dependent model of the Jovian current

steal. M. G. Kivelson, P. J. Coleman, Jr.. L. Fro,devaux, and R L
Rosenberg (California, University. Los Angeles. Calif.) Journal of

Geophysical Research, vol. 83, Oct 1. 1978, p 4823 4829 27 refs
Contract No NAS2 7251, Grants No N%G 7276. No NsG 7295

Analysis of vector helium magnetometer measurements during
the Pioneer 10 outhound pass through the Jovian magnetosphere
reveals that the average location of the near equatorial current sheet

,s a surface whose shape is determined by the velocity at which the
magnetic peiturbations produced by a rotating tilted dipole props
gate to large radial distances A model is presented which is a surface

A7913047 • Isotopic anomalies in solar system material -

What can they tell us. D C Black NNASA. Ames Research Center,
Space Sciences Div. Moffett Field. Calif.) In The origin of the solar
system. (A79 13026 03 91) Chichester. Sussex. England and New
York, Wiley Inteisorince, J78. p. 583 596 25 refs

Three relatively recently discovered anomalies are considered
The goal of isotopic research is to understand what phenomena are
responsible for the observed isotopic a.iomalies, and theiebv to
determine the initial solar system isotopic composition. Until
recently there has heen no measured .sotop(c ratios which could not
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be understood in the context of reasonable physical at chemical
processes acting to alter a uniform initial solar isotopic composition,
This situation changed in 1969 with the discovery by Black and
Pepin of an unusual neon Isotopic composition in certain car
bonaceous mrteones. This unusual composition was later designated
as Neon E. An unusual or anomalous oxygen isotopic composition
was discovered by Clayton et al (19731- A magnesium isotopic
anomaly was discovered by Gray and Compstom (19741, and Lee and
Papanastasshou (1974). The three isotopic anomalies are discussed,
emphasizing particularly the experimental evidence, possible causes
for the observed isotopic composition and tonally, possible imphu
tioro of these anomalies with regard to models of solar system
formation and evolution. 	 G.R.

A79-13M ' Theoretical study of the photodissociation of
HOP. R. L. Jaffe and S. R. Langhoff (NASA, Ames Research
Center, Computational Chemistry Group. Moffett Feld, Calif.).
Jouralt of Chemical Physics, vol. 68. Feb. 15, 1978, p. 16381648.
41 refs.

A study of the UV photodissociation of hypochlorous rid is
conducted on the basis of ab initio SCF-CI calculations. These
calculations show that HOCI has only a single peak in the UV
photoaalosorption spectrum at 220 ism. This result implies that HOCI
would have a long lifetime for photodmociation if it were to be
formed in the stratosphere. The photodissocrat on products of HOCI
have been identified as CI+OH, based on an examination of the
topographies of the excited electronic sate potential energy surfaces.
The results of this study indicate that HOCI could be a significant
reservoir for stratospheric chlorine.	 G. R.

A79-13111 • - Martian atmosphere modeling between 0.4 and
3.5 microns Comparison of theory and experiment W G- Egan, W
L. Fischbein, T. Hilgeman, arxl L- L. Smith (Grumman Aerospace
Corp„ Bethpage, N.Y.). In Symposium on Planetary Atmospheres.
19th, Ottawa, Canada, August 1619, 1977, Proceedings. (A79
13101 03. 9 1 ) Ottawa, Royal Society of Canada. 1978, p. 57-60. 10
refs. Contract No. NAS2.8664.

A model of the lower atmosphere of Mars has been constructed
that combines aerosol absorption and scattering with a line-by-line
analysis of CO2 and H2O in a multrlayer radiative transfer program.
Aerosol composition previously interred from the NASA Lear Jet
Observatory data was used to measure the optical complex indices of
refraction of appropriate Martian analogs from 0.4 to 2.5 microns.
The aerosol vertical particle density scale was deduced using the
Viking camera observations of the soil and sky intensities between
0.4 and 1.0 microns in comparison with those modeled using a
muftdayer Mie scattering program. A comparison of observed Mars
atmospheric absorptions was made with those obtained using
Lorentz. Voigt, and Doppler line profiles in a multrlayer model of
the CO2 and H2O, The Voigi line profile of CO2 absorptn9n at
approximately 4976 kaysers was then combined in a multrlayer
aerosol moi of the Martian atmosphere. An evaluation of the effect
on the line shape was made using several aerosol loadings	 (Author)

A79, 13126' • Thermal structure of Mars' atmosphere from
Viking entry measurements. A Se-ft (NASA, Anes Research Center,
Space Sciences Div., Moffett Feld, Calif.) In Symposium on
Planetary Atmospheres, 190. Ottawa. Canada, August 16 19, 1977,
Proceedings. IA79 13101 U391) Ottawa, Royal Society of Canada,
'978. p. 135140 14 refs.

An experimental study using accelerometers as well as pressure
and temperature sensors was carried out for accurate determination
of the thermal structure of the atmosphere of Mars from nominally
100 km altitude to the planet surface during atmosphere entry of the
two Viking landers. A comparison was made with the neutral therma,
structure above 130 km and with the ion temperatures. Both entries
exhibited strong temperature fluctuations about the mean, which
was attributed to thermal tides. The mean temperature of the
atmosphere above the boundary layer was shown to be governed by

radiative equilibrium, while the radiative boundary layer was
observed to be 4 km deep. Ion temperatures indicated a structure
correlated with that of the neutral atmosphere at altitudes up to 160
km. Thickness of the convective boundary layer was 6.5 km in late
summer afternoon.	 S. D.

A7313176 ' A dispersion relationship governing incom-
pressible wall turbulence. S. Tsuge (Nielsen Engineering and Re-
search, Inc., Mcuntam View, Calif.). In. Structure and mechanisms
of lurbule -e 11, Proceedings of the Symposium on Turbulence,
Berlin, West Germany, August 1-5, 1977. (A79-1313303-34) Berlin,
Springer-Vertag, 1978, p. 325-336. 10 refs. Contract No. NAS2-
9535.

The -method of separation of variables is shown to make
turbulent correlation equations of Karman-Howarth t;pe nactable
forshear turbulence as well under the condition of neglected triple
correlation. The separated dependent variable obeys an Orr-
Sommerfeld equation. A new analytical me thod is developed using a
scaling law different from the classical one due to Heisenberg and Lin
and more appropriate for wall turbulent profiles. A dispersion
relationship between the wave number and the separation constant
which has the dimension of a frequency is derived in support of
experimental observations of wave or coherent -tructure of wall
turbulence	 (Author)

A79 . 13319 ' Adaptive coding of MSS imagery. A. Habib,,
A S. Samulon, G. L Fultz (TRW Defense and Space Systems Group,
Redondo Beach. Calif I. and D. Lumb (NASA, Ames Research
Center, Moffett Field. Calif ). In NTC'77. National Telecommunica
bons Conference, Los Angeles. Calif.. December 5 . 7, 1977, Confer
ence Record. Volume 1. (A79. 13301 03321 New York, Institute of
Electrical and Electronics Engineers. Inc.. 1977, p. 10 2 . 1 to 10.2.8.
7 refs. Contract No, NAS2 8394.

A number of adaptive data compression techni ques are con
sidered for reducing the bandwidth of multispectral data. They
include adaptive transform coding, adaptive DPCM, adaptive cluster
coding, and a hybrid method. The techniques are simulated and their
performance in compressing the bandwidth of Landsat multispectral
images is evaluated and compared using signa l -tonoise ra g a and
classification consistency as fidelity criteria.	 (Author)

A79 13429 t The albedo of Titan. M Podolak (Tel Aviv
University, Tel Aviv, Israel) and L Givcr (NASA, Ames Research
Center, Moffett Feld, Calif.). In Space research XVIII. Proceedings
of the Open Meetings of the Working Groups on Physical Sciences.
Tel Aviv, Israel. June 718. 1977 IA79 13382 03 88) Oxford.
Peigamon Press, ltd., 1978, p. 463, 464 6 refs.

It is shown that a two layer model of Titan's atmosphere is
required in order to match laboratory data on methane absorption to
groundbased IR observations of Titan An excellent fit to the
observations is obtained with a model where the dust in Titan's
atmosphere is confined to a region containing 50 m-am of methane
and located above an atmosphere with 1 95 km am o f methane, with
The amount of dust being the value required for an extinction optical
depth of 5 at 0.5 micron The surface reflectivity required by this
model is about 40`b to 50%, which is typical for both dirty snow and
clouds. The possibility is discussed of distinguishing between two
scenarios for the observed surface of Titan Ia true  suttace or lust
doud tops) on the bans of limb darkening cut 	 obtained at many
wavelengths with an (whiling telescope or a flyby mission	 F G 

A7913719'	 Electron heating of mflowing interstellar gas.
F M Wu and D. L Judge ISouthrrm Califomra. Universitv, Los
Angeles, Calif.) Astrophysical Journal Pair 1 . vol. 225, Nov. 1,
1978. R 1045 1049 25 refs Contract No NAS2 6558.

The heatinq of inflowmg interstellar gas by solar electrons is
calculated. In the present work it is assumed that the thermal energy

S
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of the electrons is constant with distance from the Sun and that the
inflow ng go, follows Keplenan trajectories, and the contours of
:onstanttemperature so obtained are given. At a hehocentnc
distance of 1 AU the estimated temperature is 500 K upwind and
2000 K downwind for hydrogen atoms, and is 240 K downwind and
100 K upwind for helium. 	 (Author)

A79-13722' Temperature ant ionization balance depen-
dence of 0 VII line ratios. L W. Acton and W. A. Brown (Lockheed
Research Laboratories, Palo Alto. Calif,). Astrophysical Journal, Parr
1, vol 225. Nov. 1, 1978. p. 1065 . 1068. 13 refs. Research supported
by the Lockheed Independent Research program, Contract No.
NAS2 9181. Grant No. NGR 12 001-075

The forbidden-plus-intersystem to resonance line ratio (G) for
the heliumlike ion 0 VII is calculated, taking into account cascades,
blended satellite Imes, ano radiative pl us dielectric recombination. It
is noted that G is of particular use for investigating radial i ve-transfer
effects and nonequilibrium ionization in the solar corona and that
the calculations are applicable to a low-density optically thin
Maxwellian plasma. The temperature dependence of G is considered
for the cas- of a steady state equilibrium plasma, and the effect of
departures from ionization equilibrium on G is examined. It is found
that G is quite insensitive to temperature over the range from
600.000 to 6 million K for a steady state plasma, but that
recombinations may be suppressed or dominant, depending on the
relative abundance of 0 VII1, for a plasma in which the state of

ionization is not in equilibrium with the electron temperature. This
latter effect is shown to be capable of causing large variations in G
that are dependent on electron temperature	 F.G.M.

A79-13723 • Radiative transfer of X-rays in the solar
corona. L W. Acton (Lockheed Research Laboratories, Palo Alto,
Calif.). Astrophysical Jour nal, Part 1, vol. 225. Nov. 1. 19'8, P.
1069. 1075. 27 refs. Research supported by the Lockheed
Independent Research Program: Grant No. NGR-12.001-075.
Contract No. NAS2 9181.

The problem of resonance scattering of X-ray emission Imes :n
the solar corona is investigated. For the resonance Imes of some
helium-like ions, significant op!,cal depths are reached over distances
small compared with the size of typical coronal features. A general
integral equation for the transfer of resonance-line radiation under
solar corcr,al conditions is derived This expression is in a form useful
for modeling the complex three-dimensional temperature and density
structure of coronal active regions. The transfer equation is then cast
in a form illustrating the terms which give rise to the attenuation or
enhancement of the resonance-line intens,tri The source function for
helium-like oxygen (0 VIII under coronal conditions is computed
and discussed in terms of the relative importance of scattering.

(Author)

\79-13728 '	 Gas flow in the barred spiral galaxy NGC
5383, J M Huntley (NASA, Ames Research Center, Theoretical and
Planetary Studies Branch, Moffett Feld, Cal Astrophysical
Journal. Part 2 Letters to the Editor. vol. 22` Nov 1, 1978, p.
L101 L105. 20 refs.

Line-of-sight  gas velocities calculated from a numerical hydro-
riynamrcal model of a barred spiral galaxy are compared with the
observations and models made by Peterson, Rubin, Ford, and
Thonnard of the gr flow in N6C 5381 The hydrodynamical model
provides a somewhat better ht to the observations of NGC 5383 than
roes their symmetric, warped-disk model It is argued that the basic
model appiopr late to understanding the gas motions in barred spiral
galaxies is not circular rotation but rather a characteristic elliptical
pattern of flow.	 (Author)

A7913751 • Axisymmetnc disturbances in a disk galaxy. R
H Miller (NASA, Ames Research Center, Theoretical and Planetary
Shid-es Branch. Mnffett Feld, Calif.. Chicago. University, Chicago.

Ill. ► . Astrophysical Journal, Parr 1 vol. 226. Nov. 15, 1978, P. 81 86.
10 refs. Grant No. NCA2-OR 108801.

The Li.r$hu dispersion relation, with corrections to match
experimental conditions and in combination with a quantization
rule, permits growth rates to be calculated for axisymmetric
disturbances in an axtsymmetric disk of stars. Growth rates calcu-
lated this way are in reasonable quantitative agreement with recently
txrblished results from a series of numerical experiments. The
agreement contains the physical basis of the theory and demon
strates that the theory remains valid even when strained somewhat in
the application to galactic models. 	 (Author)

A79-13830 • ► On-board data processing for the IRAS tele-
scope system. H. Lum (NASA. Ames Research Center, Moffett Feld,
Calif.), D. Wong (Informatics, Inc., Palo Alto, Calif.), E. Long (Ball
Brothers Research Corp., Boulder, Colo.), and P. Neal. Arr< ran
Institute of Aeronautics and Astronautics and NASA, Conference on
'Smarr' Sensors, Hampton, Va., Nov. 14-16, 1978, AIAA Paper
78. 1711. 7 p.

Onboard data processing has been developed for the Infrared
Astronomical Satellite (IRASI telescope system to effectively utilize
the RF bandwidth and minimize the ground-data processing costs.
Use of filtering techniques, data deglitching circuits. and data
encoding algorithms are combined with a microprocessor -controlled
telescop^ system to achieve a system dynamic range of 100,000 with
a noise equ i valent flux density of no less than 10 to the minus 19th
W'sq cm. Extraneous data, e.g., noise due to radiation hits. will be
removed prior to transmission. thereby optim4ing ground-data
processing for the highest sensitivity and reliability Simuiation
results are presented which demonstrate the advantages gained
through the use of onboard data processing and illustrate the possible
merging of these techniques with an array for the future evolution of
'smart' sensors.	 (Author)

97913831 • a Integrated detector array preprocessing for
infrared astronomical applications. C. R. McCreight and H. Lum
(NASA, Ames Research Center, Moffett Field. Calif.). American
Institute of Aeronautics and Astronautics and NASA, Conference on
'Smarr' Sensors Hampton Va., Nov. 14-16, 1978, AIAA Paper
78. 1711 8 P. 17 refs.

Onboard preprocessing of astronomical drta from integrated
infrared detector arrays and discrete detectors will allow increases in
sensitivity and reductions in costs fo r observations from cryogenic
space telescopes. A variety of preprocessing functions for this
application, which could be implemented either through analog
on _Chip devices or through external microprocessors, is identified
Software simulations and laboratory evaluations are underway to
determine the effectiveness of these preprocessing schemes. ( 4uthor)

A79-14065 • = Performance comparison of earth and spice
storable bipropellant systems in interplane,+ry missions. H F
Me ssinger (TRW Defense and Space Systems Group. Redondo
Beach, Calif ) Deursche Gesellschafr fur Luft . and Raumfahrr and
Hermann Oberth Gesellschaft, Deutscher Luff . and Raumfahrt
kongress, Darmstadt, West Germany, Sept. 19-13, 1978. DGLR
Paper 78-104 31 p 12 refs Contract No. NAS2 8370

The paper evaluates and compares the performance of earth
storable and space-storable liquid bipropel!ant propulsion systems in
high-energy planetary mission applications, including specifically
Saturn and Mercury orbiters, as well as asteroid and comet
rendezvous missions. The discussion covers a brief review of the
status of space-storable propulsion technology, along with an
111L .trative propulsion module design for a three axis stabilized outer
planet and cometary mission spacecraft of the Mariner class The
results take revised Shuttle'Upper Stage performance prclections
into account. It is shown that in some of the missions the
performance improvement achievable in the ballistic transfer mode
with space-storable spacecraft propulsion can provide a possible
alternative to the use of solar electric propulsion	 S. D.
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A79-14598 ' Thermal rearrangements of unsaturated poly-
mom M. A Golub (NASA, Ames Research Center. Moffett Field.

Calif.). (U.S. Japen Joint Seminar on Elastomers, Akron, Ohio, Oct.
17-21, 1977) Rubber Chemistry and Technology, vol. 51, Sept. Oct.

1978, p. 677 685. 27 refs
Thermal anaerobic uncatalyzed cyclizations and cis trans isomer

izations observed in unsaturated hydrocarbon polymers are surveyed.
Three main types of cychzations are described. Type 1 is c radical
reaction which is caused by chain rupture and gives rise tc
six membered rings, this reaction occurs during pyrolysis of polymers
with double bonds in a 1,5- or 1,6diene configuration Type II is a

(2 + 2) thermal cycloaddition of double bonds in certain polymers
with a 1,6diene structure. bicycloheptane structures result. Type III

is an intramolecular ene reaction. Many polymers containing a
double bond linking CH units display thermal cis trans isornerizahon.
The common activation energy is approximately 130 kJ/mol, and the
initial rate constants are lower, for homologous polymers. the greater
the separation of the carbon-carbon double bonds. 	 M L.

A79-14944' The ammonia mixing ratio in Jupiter's strato-

sphere. D. Goorvitch (NASA, Aries Research Center, Space Sciences

Div., Moffett Feld, Calif.). Icarus, vol 36. Oct. 1978, p. 127132. 22

refs.
The paper describes the theory that underlies the model

calculations wtich show that the far infraredbands of ammonia are

very sensitive to the ammonia distribution above the Jovian
atmospheric inversion layer. Observation of the J = 5 and J = 6
ammonia bands at moderate resolution might permit choke between
a cold trap model or the irreversible uv photodestruction model for
the ammonia distribution. The lack of prominent emission cores in
the NH3 rotation inversion lines only implies that the mixing ratio is
low. The ammonia is uniformly mixed if the inversion temperature is
low but, al a higher inversion temperat.re, emission Cores will be
observed unless the photodissociation is extremely efficient down to

at least the inversion layer.	 M. L.

A79-15106 ' Stratospheric aerosols and climatic change O.
B- Toon and J. B Pollack (NASA. Ames Research Center, Moffett
Field. Calif.), In Joint Conference on Sensing of Environmental
Pollutants, 4th, New Orleans, La. November 611, 1977, o rcceed-
ings. (A790 5023 04 45) Washington, D.C.. American Chemical

Societ y . 1978, p. 681, 682. 7 refs.
Stratospheric iulfuric acid particles scatter and absorb sunlight

and they scatter, absorb and emit terrestrial thermal radiation. These
interactions play a role in the earth's radiation balance and therefore
affect climate, The stratospheric aerosols are perturbed by volcanic
injection of S02 and ash, by aircraft injection of S02, by rocket
exhaust of Al203 and by tropospheric mixing of particles and
pollutant S02 and COS. In order to assess the effects of these

Perturbations on climate, the effects of the aerosols on the radiation
balance must be understood and in order to understand the radiation
effects the properties of the aerosols must be known. The discussion
covers the aerosols' effect on the radiation balance. It is shown that
the aerosol size distribution controls whether the aerosols will tend
to warm or cool the earth's surface. Calculations of aerosol

Properties. including size distribution, for various perturbation
sources are earned out on the bass of an aerosol model Calculations
are also presented of the climatic impact of perturbed aerosols due to
volcanic eruptions and Space Sh ittle flights.	 (Author)

A79-15107 • Properties of the stratospheric aerosol layer

studied with a one-dimensional compiter mrAol. R P. Turco I R & D
Associates, Marina del Rey, Calif.), 0. B. Toon (NASA. Ames
Research Center, Moffett Field, Calif , Cornell University, Ithaca,

N.Y.), R C- Whitten (NASA, Ames Research Center, Moffett Feld,
Calif.), P Hamill (Un versidad Catolica, Caracas, Venezuela), and C

S. Kiang (National Genv r for Atmosphere Research, Boulder,
Colo.), In Joint Conference on Sensing of Environmental Pollutants,
4th, New Orleans, La . November 6 11. 1977, Proceedings (A79

15023 04 45) Washington. D.C.. American Chemical Society, 1978,
p. 683 6M 38 refs.

Aerosol particle effects are often neglected in theoretical studies
of stratospheric phenomena. In reality, the particulate matter

normally found above the tropopause may influence the terrestrial
radiation balance, catalyze heterogeneous chemical interactions, and
serve as a tracer of atmospheric motions The paper proposes a
one dimensional model of the stratospheric aerosol layer, and it is
used to compare aerosol theory with observational data The model
considers gaseous sulfur photochemistry and the physical aerosol
processes of nucleation, coagulation, sedimentation, and diffusion.
Calculations of the eifects ^n the aerosol layer of stratospheric

injections of aluminum oxide particles by Space Shuttle engines and
of sulfur dioxide molecules by volcanic activity are performed. The
relation between measured aerosol variability and changes in strato-
spheric air temperatures and vertical transport rates are discussed.

(Author I

A7915220 • Spectral studies of SiC14 + N20 + Ar and SiH4
+ Ar mixtures in a shock tube in 160-550 rum range. C- Park and T
Fujrwara (NASA, Ames Research Center, Moffett Feld. Calif.). In

Shock tube and shock wave research. Proceedings of the Eleventh
International Symposium, Seattle. Wash., July 1114, 1977. (A79-
15207 04-34) Seattle, Wash , University of Washington Press. 1978,

p. 148-155. 16 refs.
Gases containing SiO, Sr02, Si H, and Sit were produced in the

reflected shock region of a shock tube by heating SICI4 + N20 + Ar

and SiH4 + Ar mixtures with shock waves Spectral absorption

characteristics were measured in the 160-550 nm wavelength range

and in the 2800. 3600 K temperature range and compared to

calculated values The sums of the squares of electronic transition
moments at equilibrium separation were derived. It was found that
absorption by Sr02 and other known bands of SiO. Si H, and Sit

were too weak to be measured. The cross section of absorption by a
continuum, believed due to Si H, vaned from 2.5 x 10 to the -17th sq
cm at 280 nm to 1.6 x 10 to the 18th sq cm at 440 nm. 	 S C.S

A79-15225 ' Stratospheric-related research using the shock

tube. D M. Cooper, C. Par',, and C. A. Bo tnott (NASA, Ames
Research Center, Moffett Feld, Calif.), In. Shock tube and shock

wave research, Proceedings of the Eleventh International Sympo-

sium, Seattle, Wash., July 11 . 14, 1977. (A79-1520704-34) Seattle.

Wash., University of Washington Press, 1978, p. 193 199. 20 refs.
The capabilities of shock tubes used in stratosphericrelated

research are considered, and the results of three independent shock
tube research projects are reported The studies are concerned with
the evaluation of stratospheric ozone depletion. In the first expen-

ment, photoabsorption cross sections of Freon 11 and 12 at

stratospheric temperatures were measured using rarefaction waves. In

the second experiment, reaction-rate coefficients were determined
from measurements made behind reflected shock waves. In the third
expenmen', electronic-transition moments of the 02 Schumann-
Runge system and the A2Pi X2Pi system of CIO were deduced from

intensity measurements made behind the incident shock 	 M L.

A79 15252 ' A new look at performance capabilities of

am-driven shock tubes. R E Dannenberg (NASA. Ames Research
Center, Moffett Field. Calif. 1. In Shock tube and shock wave

research. Proceedings of the Eleventh International Symposium.
Seattle. Wash., July 1114, 1977, IA79-15207 0434) Seattle. Wash..

University of Washington Press, 1978, p. 416431 25 refs.
High shock tube velocities simulating Jovian entry have been

achieved w.th arc driver operation using a method of tailoring
electrical circuit nipedance to arc p lasma impedance. Tie concept of
impedance matching also prescribes a requirement fu, minimum
electrical capacitance. The technique of developing the strongest
shock generating capability for an are driver system with the least
total energy is discussed Several programs using the shock tube for
developmental research in energy and industrial app l ications are
outlined.	 IAuthoil
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A79-15801 • Reservoirs of atmospheric chloraw Prospects
for HOCI revisited. S S Prasad (California Institute cf Technology,
Jet Propulsion Laboratory, Pasadena, Calif.). R. L. Jaffe. R. C.
Whitten (NASA, Ames Research Center, Moffett Feld, Calif,), and
R P. Turco (R & D Associates, Marina del Rey. Calif.) Planetary a.0
Space Science, vol. 26. Nov 1978, p 1017 1026. 28 refs Contract
No NAS7 100.

Possible effects of HOCI aeronomy in the terrestrial stratosphere
are reexamined. Chemical kinetics  data for HOCI are an.Jyzed which
are required in aeronomical studies, and the possible role of HOCI as
a reservoir of atmospheric chlorine is evaluated. Chemical production
and loss of HOCI in the stratosphere is considered, along with

photolysis of HOCI and prospects for HOCI as an inert chlorine
reservoir It is shown that a recent theoretical calculation of the

HOCI photodissociation cross section suggests this species as a
possible significant  reservoir of atmospheric chlorine, but that the
theoretical calculations are in sharp d sagieement with some expert
mental measurements. Laboratory and atmospheric experiments to
clarify the uncertainties of HOCI aeronomy are proposed.	 F G.M.

A79-15984 • Low background focal plane array casting in
.he far infrared E J. lufer (NASA. Ames Research Center. Moffett
Field, Calif l In UUlizat in of infrared detectors. Proceedings of the
Seminar, Los Angeles, Calif , January 16 18, 1978. (A79-15978 04-
351 Bellingham, Wash.. Society of Photo-Optical Instrumentation
Engineers. 1978, p 51.56

A new long-wavelength infrared test facility is beinq developed
to conduct proof-of performance tests of focal plant ,mays for the
Infrared Astronomical Satellite (IRAS) telescope. This facility is
believed to be unique in that it will calibrate 101-sized ^t V,,
designed for the 5120micron region of the IR spectrum under
simulated spaceflight conoitions and at background levels as low as 8
million photons sq cm-sec. Most of the tests will be per formed in a
main test chamber which contains a liquid helium shroud, blackbody
sources, an arrangement to simulate zodiacal background, and spot
scannmy optics. A noticontaminatirg high vacuumpumping system

will be used to evacuate the chambe r prior to cool-clown to prevent
molecular deposition All housekeeping and focal plane signal
outputs are multiplexed, digitized. and transmitted on highspeed
data lines to a PDP-11/70 computer The computer provides

r eal-time displays on a colo r CRT terminal and stores data tot
subsequent reduction and hard copy output. An overview of the

conceptual design and performance specifications of the lest facility
are given.	 (Author)

A79-15986 '	 Infrared Astronomical Satellite /IRAS,' and
Shuttle Infrared Telescope Facility /SIRTF; Implications of

scientific obpctiva on focal plans serHltivsty requirements. C. R.
fAcCre ght. R. G. Walker, and F. C. Witteborn (NASA, Ames
Research Center, Moffett Field. Calif.). In Utilization of infrared
detectors. Proceedings of the Seminar, Lc Angeles. Calif., January
1618. 1978. A79-159780435) Bellingham, Wash., Society of
Photo Optical Instrumentation Engineers, 1978, p. G6 74. 13 refs.

The full potential of infrared astronom y can be realized only
through observations made with space based telescopes cooled to
eryogrnrc temperatures. The paper outlines the scientific mission.
system description, and focal plane requirements for two cryogenic

telescopes the Infrared Astronomical Satellite (IRAS) and the

Shuttle Infrared Telescope Facility (SIRTFI. IRAS, a 60-cm super

flurd-hehum-cooled telescope system, will perform a aye-year

& 124micron IR sky survey, it will piovide results of high reliability

and sensitivity, produce the first complete survey data for the
30120micron region. and fill in missing portions (spectrally and

spatially) of previous surveys short of 30 microns its local plane
assembly is being designed to approach background limited perfor
.nance with an array of 62 discrete detectors. The SIRTF design will
allow detailed follow-up studies in the 1 1000-micron range with a
116 160cm observatory class instrument. The Shuttle sortie capabd
try introduces the unique SIRTF concept of an easily refurbrshable
or replaceable local plane instrument complement in an orbiting

cryogenic telescope.	 S.D.

A79.15988 ' Infrared detector performance in the Shuttle

Infrered Telescope Facility /SIRTF/. S G- McCarthy and G. W
Autio (Hughes Aircraft Co . Culver City, Calif.(. In Utilization of
infrared detectors. Proceedings of the Seminar, Los Angeles. Calif.,
January 1618, 1978. (A79-15978 04 35( Bellingham, Wash., Society
of Photo Optical Instrumentation Engineers, 1978, p. 8185. 8 refs.
Cori No. NAS2 8494.

The limitations imposed on infrared detectors for SIRTF are
quite different from those imposed on ground based, balloon borne,
or aurraft-borne systems. The paper examines the limitations and
provides performance predictions correspopding to SIRTF condi
tions. Detector parameters typical of an infrared camera are used.
The detector size is taken to be of the order of the dif'raction-
limited spot, frequency response is taken to correspond to a traction
of a second or less time constant, and spectral definition is provided
by multilayer dielectric filters, inductive Jr capacitive grids, intrinsic

absorption, or a combination of these. A nominal 10micron
bandwidth is assumed. Tt s discussion covers atmospheric absorption
and emission, zodiacal dust radiance, Shuttle contaminants, telescope
self-emission, charged particle radiation. dear environment detector
performance, and trapped radiation effects. I; ;s concluded that the
SIRTF design and operating conditions will allow current and
near-term state-of-the-art detectors to reach their pe formance limits
with SIRTF at a temperature of 10. 12 K.	 S.D.

A79-15990 ' Ze Ga and Ge:Be photoconducove detectors
for far infr4W . vonomy from a space platform. P R Bratt, N N
Lewis. :,d R. L. Nielsen (Santa Barbara Research Center, Goleta.
C.af-). In: Utilization of infrared detectors. Proceedings of the
Seminar, Los Angeles. Calif., January 1618, 1978. (A79 1597804
35) Bellingham, Wash . Society of Photo-Optical Instrumentation
Engineers, 1978, p- 97-107. 12 refs. Contracts No. NAS2-9385. No.
NAS2 9599.

The paper describes some of the development work on
gallium-doped germanium (Ge.Ga) and beryllium-doped germanium
(Ge Be) photoconductive detectors for use in far-infrared astronomi.

cal observations from a space platform such as IRAS The paper is
concerned primarily with detector performance and is divided into
two major parts. The first presents the operating principles of this
type of detector, while the second presents measured performance
data under low-background flux conditions. It is shown that high
sensitivity can be obtained from Ge:Ga and Ge:Be detectors under
low background and low-temperature conditions of operation. These
detectors are useful for ._tronom cal observations in the far infrared
over the wavelength range 30120 microns- Major conclusions of the

research work done so far are mentioned, including that detectors

cut from the same crystal show reasonably good reproducibility of

operating characteristics.	 S. D.

A79-16049 ' r Reynolds number influence on lifeside flow-
fields. 1 Szodruch (NASA, Ames Research Center, Moffett Feld,
Calif., Berlin, Techn sche Universitat. Berlin, West Get many). A/AA
.Journal vol 16. Dec. 1978, p. 1306 1309. 8 refs.

Experimental results on the Reynolds number influence on the
leeside flowfield of planar delta wogs at supersonic speeds are
presented. Wind tunnel experiments on two delta wing models svith
-,taght and sharp leading edges at freestream Mach number of 2.5
and 3.5 and angle of attack between 1 deg and 12.5 deg were carried

out. The cross sectional shape was triangular and the relative height
was 0.25. The flow types investigated were to the left and tight of
the Stanblook Squire boundary. Under leading edge separation con-

ditions, the vortex positron and intensity, and thus the suction
pressure, vary with Re while the flow type remains nearly un-
changed. In the region of separation with embedded shock. Re
affects not only the shape of the separation bubble and pressure level
near the leading edge but also the type of flow At sufficiently high
Re the flow type of separation with shock changes to one with
shock induc!d separation. 	 P T H
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A79-16805 • N Orbiting mirrors for terrestrial energ y supply.
K W. Billman, W. P. Gilbreath (NASA, Ames Research Center,
Moffett Field, Calif.), and S. W. Bowen. In: Radiation energy
conversion in space, Conference, 3rd, Moffett Field, Calif., January
26-28, 1978, Technical Papers. (A79 . 16601 (`444) New York,
American Institute of Aeronautics and Astronautics, Inc., 1978, R
6180. 15 refs.

A system of orbiting reflectors termed 'SOLARES' is proposed
as a means of reducing the diurnal variation and increasing the
average intensity of sunlight for terrestrial solar power systems. The
paper discusses orbital considerations for the placement of the
reflectors, insolation profiles, ground conversion options, costs, and
environmental and social effects. 	 P.T.H.

A79 . 16606 • M A search for space energy alternatives. W. P.
Gilbreath and K. W. B Ilrnan (NASA, Ames Research Center. Moffett
Field, Calif.). In. Radiation energy conversion in space. Conference,
3rd, Moffett F ield, Calif , January 26 28. 1978, Technical Papers.
(A79. 16601 0444) New York, American Institute of Aeronautics
and Astronautics. Inc., 1978, p. 107125. 36 refs.

Thi paper takes a look at a number of schemes for converting
radiant energy in space to useful energy for man. These schemes are
possible alternatives to the currently most studied solar power
satellite concept. Possible primary collection and conversion devices
discussed include the space particle flux devices, solar windmills,
photovoltaic devices, photochemical cells, photoemissive converters,
heat engines, dielectric energy conversion, electrostatic generators,
plasma solar collectors, and thermionic schemes. Transmission
devices reviewed include lasers and masers. 	 P.T.H.

tion for optimization, Values are presented for TELEC performance
as a function of cesium pressure arid for current density and
efficiency as a function of output voltage. Efficiency is shown to
increase with pressure, reaching a maxim-rm over 45%,	 S.C.S.

A79-16633 • a Study, optimization, and design of a laser treat
engine. R. T. Taussig, P - E- Cassady, and J_ F. Zumdieck (Mathe
matical Sciences Northwest, Inc., Bellevue. Wash.). In Radiation
energy conversion in space. Conference, 3rd. Moffett Feld, Calif.,
January 26-28. 1978, Technical Papers. (A791G60104-44) New
York, American Institute of Aeronautics and Astronautics, Inc.,
1978, p. 498. 523. 20 refs. Contract No. NAS2-9668.

Laser heat engine concepts, proposed for satellite applications,
are analyzed to determine which engine concept best meets the
requirements of high efficiency (50 percent or better). continuous
operation in space using near-term technology The analysis of laser
heat engines includes the thermodynamic cycles, engine design, laser
power sources, collector /concentrator optics. receiving windows.
absorbers, working fluids, electricity generation, and heat rejection.
Specific engine concepts, optimized according to thermal efficiency.
are rated by their technological availability and scaling to higher
powers. A near-term experimental demonstration of the laser heat
engine concept appears feasible utilizing an Otto cycle powered by
CO2 laser radiation coupled into the engine through a diamond
window. Higher cycle temperatures, higher efficiencies, and scalabrb
try larger sizes appear to be achievable from a laser heat engine
design based on the Brayton cycle and powered by a CO laser.

(Author)

A79-16623 ' - Systems efficiency and specific mass estimates
for direct and indirect solar pumped closed-cycle high-energy lasers
in space. D. J. Monson fNASA, Ames Research Centei, k1offen
Field, Calif.). In. Radiation ener9V conversion in space. Conference.
3rd, Moffet! Field, Calif., January 2628, 1978, Technical Papers.
(A79 16601 04-44) New York, American Institute of Aeronautics
and Astronautics, Inc., 1978, p. 333-345. 11 refs.

Based on expected advance • in technology, the maximum
system efficiency and minimum specific mass have been calculated
for closed cycle CO and CO2 electric-discharge lasers JEDL's) and a
direct solar pumped laser in space- The efficiency calculations take
into account losses from excitation gas heating. ducting frictional
and turning losses, arxi the compressor efficiency. The mass
calculations include the power source, radiator, compressor, fluids,
ducting, laser channel, optics, and heat exchanger for all of the
systems, and in addition the power conditioner for the EDL - s arid a
focusing mirror for the solar umped laser. The results show the
major componeo-, masses in each system, show which is the lightest
system, and pros, de the necessa.. v enter a for solar pumped lasers to
be lighter than the EDL's. Finally, the masses are compared with
results from other studies for a closed cycle CO2 gasdynam c laser
LGDLI and the proposed microwave satellite solar power station
ISSPSI	 (Author)

A79-16629 • The TELEC A plasma type of direct e.,ergy
converter. E. J. Britt (Rasor Associates, Inc., Sunnyvale, Calif.). In
Radiation energy conversion in space Conference, 3rd, Moffett
Feld, Calf , January 2628, 1978, Technical Papers. (A79-
16601 04-441 New York. American Institute of Aeronautics and
Astronautics. Inc.. 1978, p. 421 436. 5 refs. Contract No, NAS2-
9109.

The Thermo Electronic Laser Energy Converter (TELEC) is a
high power density plasma device designed to convert a 10.6-micron
CO2 laser team into electric power Electiomagnetrc radiation is
absorbed in plasma electrons, creating a high-electron temperature.
Energetic electrons diffuse from the plasma and strike two electrodes
having different areas. The larger electrode collects more electrons
and there is a net transport of current. An electromagnetic field is
generated in the external circuit. A computer program has been
designed to analyze TELEC performance allowing parametric vana-

A79 16634 ' = Photoinduced currents in metal-barrier-metal
junctions. M. P, Guedes - T. K. Gusta fson, M. He blum. D P, Siu. C.
W. Slayman, J. R. Whinnery (California, University. Berkeley, Calif.),
and Y. Yasc l oka. In Radiation energy conversion in space. Confer-
ence, 3rd, Moffett Feld, Calif., January 2628, 1978. Technical
Papers. (A79 16601 04-44) New York, American Institute of Aero-
nautics and Astronautics. Inc.. 1978, p. 524-548. 47 refs. NSF Grant
No 	 ENG 76 84532. Grant No. NsG-2 1 51, Contract No.
F44620-76-C 0100.

The fabrication and application of metal barrier metaltunneling
junctions for radiative interactions are discussed. Particular attention
is given to the photolithographic fabrication o , small area devices and
the coupling to such devices via surface plasmon soaves which play an
important role at infrared and optical frequencies. It has been shown
that the junction electron tunneling currents can be sbongly coupled
to surface plasmon junction modes. and spontaneous and stimulated
emission of the latter are possible as well as nonlinear interactions.
Finally, results demonstrating the photo-excitation of electrons with
subsequent tunneling induced by ultraviolet radiation are presented.
It is estimated that quantum efficiencies of the order of 5% and
higher are possible in the ultraviolet region. 	 (Author)

A79 16637 ' = Laser enhanced dynamics in molecular rate
processes. T F George, I H Zimmerman, P. L. De Vries, J. M. Yuan
(Rochester, University. Rochester, N.Y.), K. S. Lam. J. C. Bellum,
H. W. Lee, and M. S. Slutsky. In Radiation ene r gy conversion in
space. Conterence, 3rd, Moffet: Feld, Calif., January 2628, 1978,
Technical Papers. (A79 16601 04441 New York, American Institute
of Aeronautics a.)d Astronautics. Inc . 1978, p. 583892. 16 refs.
Grant No NsG2198,

The present discussion deals with some theoretical aspects
associated with the description of molecular rate processes in the
presence of intense laser radiation. where the radiation actually
interacts with the molecular dynamics. Whereas toi,weak and even
moderately intense radiation, the absorption and stimulated emission
of photons by a molecular system can be described by perturbative
methods, for intense radiation, perturbation theory is usually not
adequate. Limiting the analysis to the gas phase, an attempt is made
to descrvhe nonperturbative approaches applicable to the description
of such processes 1,r the presence of intense laser radiation) as
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electronic energy trarsfer in molecular (in particular atom atom)
collisions. collision- induced ionization and emission, and unlmolecu-
lar dissociation.	 V. P.

A79 . 17037 • Simple torsion tat for shear moduli deter-
mination of orthatropic composites. H. T. Sumsion and Y. D. S.
Rajapakse (NASA, Ames Research Center, Moffett Field, Calif.). In:
ICCM/2. Proceedings of the Second International Conference on
Composite Materials. Toronto, Canada, April 16-20, 1978. (A79-
16981 0524) Warrendale, Pa., Metallurgical Society of AIME, 1978.
p. 994 . 1002 12 refs.

The shear moduli G13 and G23 for two different composites
(AS/3501 and T300/52W  of uniaxial and cross-ply fiber orienta-
tions were determined by torsion testing of flat specimens of
rectangular cross sertion. Torsion tests were run under controlled
angle of twist in an elect ro-hydraul ic servo-controlled test system.
Both laser and potentiometer methods of measuring the angle of
twist were used. The in-plane shear modulus was calculated with a
'ormula for transversally isotropic materials and a formula for
orthotropic materials, while the out-of-plane shear modulus was
calculated from the orthotropic material for mula. Neither the
uniaxial nor the angle ply composite materials studied were trans-
versely isotropic. The degree of anisotropy for the angle-ply materials
was several times greater than that of the uniaxial composites. For
specimens of uniaxial fiber orientation, the in-plane shear moduli
could to calculated to a good approximation by using the isotropic
formula and test machine deflection data 	 P.T.H.

A79 17673 • Space Shuttle Orbiter thermal protection
material development and testing. H. K. Larson and H. E_ Goldstein
(NASA, Ames Research Center, Entry Technology Branch, Moffett
Field, Calif.(. In: Aerospace Testing Seminar. 4th, Los Angeles,
Calif.. March 2, 3, 1978. Proceedings (A7917651 05121 Mi.
Prospect. Ill., Institute of Environmental Sciences. 1978, p 189194.
7 refs.

The research work described in the present I aper was carried
out to develop and evsluate therma l protection materials for
appl ication to the Space Shuttle and future programs. The philos
ophy, methodology of testing, and facilities are discussed which had
to be developed in view of the new requirements placed on the
thermal protection system, in particular the requirement of multiple
flight capability.	 V P

A79 18303 ' Modeling aerosol losses and clothing effects in
fires. D. E. Caghostro (NASA, Ames Research Center, Chemical
Research Projects Office. Moffett Field, Calif ) Journal of Fire and
Flammabiliry vol 9, Oct. 1978, p. 535 552 10 refs.

The described modification of a physiochemical fire model
predicts physical effects in clothed humans exposed to elevated
temperatures as well as gas and aerosol concentrations in the
atmosphere of an aerospace vehicle. The modifications involve the
reduction in aerosol concentrations caused by settling and some
improvements in dealing with mass and heat transfer effects.
Predicted skin temperatures at-, found to be within 2 C of
experimental values for the cases studied, and model predictions of
total tk)ly enthalpy seem to correlate with symptumelogy observed
experimentally.	 M. L.

A79 18321 • SSTs, nitrogen fertiliser and stratospheric
ozone. R. P. Turco (R & D Associates. Mai ina del Rey. Calif ), R C.
Whitten. I. G. Poppoff (NASA, Ames Research Center, Moffett
Field, Calif.), and L. A. Capone (San Jose State University, San Jose.
Calif.). Nature vol. 276. Dec. 2128, 1978. p. 805807. 20 refs.

A recently revised model of the stratosphere is used to show
that a subs antral enhancement in the ozone layer could accompany
worldwide SST fleet operations and that water vapor may be an
important factor in SST assessments Revised rate coefficients for
various ozone-destroying reactions are employed in calculations
which indicate a slight increase in the total content of stratospheric

ozone for modest-sized fleets of SSTs flying below about 25 km. It is
found that water vapor chemical reactions can negate in large part
the NOx-induced ozone gains computed below 25 km and that
increased use of nitrogen fertilizer might also enhance the ozone
layer	 F.G.M.

A79-18547 • A shock-tube measurement of the SiO/E 1
Sigma + - X 1 Sigma +/ transition moment. C Park (NASA, Ames
Research Center, Moffett Field, Calif.) Journal of Ouanwittive
Specrros-opy and Radiative Transfer, vol 20. Nov 1978, p
491 498. 13 refs.

The sum of the squares of the electronic transition moments for
the (E 1 Sigma +) - (X 1 Sigma +) band system of SiO has been
determined from absorption measu-ements conducted in the
reflected shock region of a shock tube. The test gas produced by
shock-heating a mixture of SO4, N2O, and At, and the spectra were
recorded photographically in the 150-230-nm wavelength range. The
values of the sum of the squares were determined by comparing the
measured absorption spectra with those produced by a line-by-line
synthetic spectrum calcu l ation. The value so deduced at an r-centroid
value o f 3.0 bohr was 0 96 + or 0 10 atomic unit 	 (Author)

A79 18564 • Monte Carlo solution of Boltzmann equation
for a simple model of highly nonequilibrium diatomic gases -
Translational rotational energy relaxation. K. K Yoshikawa (NASA,
Ames Research Center, Moffe •- Field, Calif.). Tokyo, University,
Institute of Space and Aeronautical Science, Report no. 560, vol. 43,
June 1978, p. 73 110. 16 refs.

Theoretical results pertaining to internally excited translational-
rotational energy relaxation in a spatially uniform diatomic gas far
removed from rolid boundaries are obtained by -olvrng the Boltz
mann equation by means of the Monte Carlo direct simulation
method. The analysis is based on calculations involving three
different types of initial conditions equilibrium, nonequilibrium-
equipartition (i.e.. equrpartrtion is satisfied, but the distributions are
perturbed), and nonequtlibnum nonequiparhtion (i.e., both equipar
tition and the distributions are perturbed). Results of monatomic-gas
simulations are also included to facilitate comparisons with the
coupled translational-rotational relaxation simulations, and some
simulations for a normal shock ware structure are briefly examined.
The results show that 11) single step transitions are the significant
mechanisms of ntermodal energy transfer. (2) translational.
rotational eransrtrons are coupled most efficiently for low-lying states
of rotationally excited molecules and least efficiently for highly
rotationally exerted molecules. and (3) r elaxation occurs via a
successive set of distributions that are not Maxs.ell Boltzmann
(nonl^cal Maxwellian). 	 F G.M.

A79 18862' Contribution of tidal diss.pation to lunar ther-
mal history. S. J. Peale (California. University. Santa Barbara, Calif.)
and P Cassen (NASA. Ames Research Center, Theoretical and
Planetary Studies Branch, Moffett Field, Calif.). Icarus vol 36. Nov
1978, p. 245 269. 40 refs. Grants No NGR-05 . 010-062. No. NCA2
OR680-701.

Possible contributions of tidal heating to the thermal history of
the moon are investigated, and conditions under which such hotting
would have been an important factor in the evolution of the moon
are defined as precisely as possible within the bounds of the uncer
tainhes, The tidal dissipation is defined as a function of positron in
the moon and of the earth moon separation for a homogeneous
incompressible moon. Results for the dissipation are given for eccen
tricities of zero and 0.055 as well as for the lunar obliquity as
determined by the equilibrium Cassini states. Possible orbital reso-
nances which interrupt the assumed simplified expansion of the lunar
orbit are considered, along with radial variations in rigidity. The
dissipation in a two-layer model moon with a molten inner core and
an outer mantle with the moon's present rigidity is determined, and
implications of the results for the role of tidal heating in the history
of the moon are discussed.	 F G M
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A79-18900' Near-infrared anorgy distributions of M31. B.
J. Taylor (NASA, Ames Research Center, Moffett Fiala, Calif.).
Astronomical Journal, vol. 83, Nov. 1978, p. 1377 1382. 17 rah.

Spectrophotometric data obtained by comparing Spinred-Taylor
11969) standards with Alpha Lyr are presented, along with a calibra.
tion of these data for wavelengths longword of 6000 A. M31 sky
measui,nents made 1 deg south of the nucleus at five wavelengths
ba:ween 6040 and 10,360 A. inclusive, are compared with near-IR
spectrophotometry performed by Spinrad and Taylor (19711, Oke
and Schwerzschild (1975), and O'Connell (1976). Agreement and
discrepancies among the different data sets are discussed. Some
possible explanations of the differences are discounted, and tests are
performed which reveal no effects of error in mean extinction and
brightness-dependent wavelength response. 	 F.G.M.

A79. 18984 • The distribution of S IV and No 11 in NGC
7027. J U Bregman (NASA. Ames Research Center, Space Sciences
Div., Moffett Field. Lick Observatory, Santa Cruz, Calif.). Astro
nomice/ Society of the Pacific. Publications, vol. 90. Oct.-Nov. 1978,
p. 548-551. 13 refs.

Results are reported for measurements of the S IV 10.5-micron
and Ne II 12.8-micron IR emission Imes at four positions in NGC
7027 and of the At III 9.0-micron line at one position in the same
planetary nebula. Ionic abundances are calculated using the data
obtained at one position and are combined with published optical
data for other ionization states tc obtain total elemental abundances.
The S IV and Ne II line-intensity distributions are compared with an
8.1-GHz radio map of the nebula. The S IV distribution indicates a
density of about 500,000 per cu cm, and the Ne II is found to be
contained in low ionization regions distributed inhomogeneously
throughout the r-bola. The total abundances relative to hydrogen
are determined .j be 0.000015 for S, 0.000053 for Ne, and
0.000007 for Ar, these abundances are shown to be within the range
of published average values for planetary nebulae. 	 F.G.M.

A79.19071 • Nitrogen-sulfur compounds in stratospheric
aerosols. N H. Farlow, K G Snets nger (NASA, Ames Research
Center, Moffett Field, Calif.), D. M Haves, H. Y. Lem (LFE Corp,
Environmental Analysis Laboratories Div , Richmond. Calif.), And B.
M. Tooper (EMS Laboratores, Hawthorne, Calif.). Journal of

Geophysical Research, vol 83, Dec 20, 1978, p. 62076211. 20 refs.
Two forms of r-trosyl sulfuric acid 1NOSISO4 and NOHS207)

have been tentatively identified in stratospheric aerosols. The first of
these can be formed Either directly from gas reactions of NO2 with
S02 or by gas particle interactions between NO2 and H2SO4 The
second product ma y form when S03 is involved. Estimates based on
these reactions suggest that the maximum quantity of NO that might
be atrorbed in stratospheric aerosols could vary from one third to
twice the amount of NO in the surrounding air. If these reactions
occur in the stratosphere, then a mechanism exists for removing
nitrogen oxides from that region by aerosol particle fallout. This
process may t yp i fy another natural means that helps clearse the
lower stratosphere of excesvve pollutants. 	 (Author)

A79-19448 ' Opacified silica reusable surface insulation
/RSI/ for thermal protection of the Spar Shuttle Orbiter. H. E.
Goldstein. M Smith, D Stewart (NASA Ames Research Center,
Moffett Field, Calif.), and D B. Leiser (NASA, Ames Research
Center, Moffett Field. Stanford University, Stanford. Calif ) In
Thermal conductivity 15 New York, Plenum Publishing Corp-, 1978,
P 335 341

A reusable surface insulation (RSI) material adopted for use on
limited areas of the Orbiter's heat shield is described. The RSI is a
rigid sintered fibrous silica material containing about 3% by weight
of 1200 grit silicon carbide powder RSI manufacture is described,
strength characteristics and thermal conductivity of the f ina l piocluc'
can be tailored by controlling the isotropy, and the density.
coefficient of thermal expansion, and specific heat are reported. Data
establishing that opacification of RSI with silicon carbide louvers the
thermal conductivity are presented	 M.L

A79-19471 • N Computation of thieedimen ► ronal turbulent
separated flows at supersonic speeds. C. C. Horstmon and C. M. Hung
(NASA, Ames Research Center, Moffett Field, Calif-). Amcncrr

Institute of Aeronautics and Astronautics, Aerospace Sciences Meet
rng, 17th, Nov Orleans, La., Jan. 15. 17, 1979, Paper 79-0007 12 p.
17 refs.

Numerical solutions of the time-ov raged Novier-Stokes aqua-
lions employing a simple eddy viscosity model hive been obtained
for three dimensional turbulent flow fields at supersonic speeds. The
computer results are compared with a series of experimental test
flows describing the interaction of a swept shock wave with a
turbulent boundary layer for various shock wave strengths Very
good agreement is obtained between the computed and experimental
surface and flow field results. The computed flow fields are ex
anuned in detail to investigate the physics of this type of flow field.
Questions concerning the existence of a vortex and the relationship
between converging surface oil streaks and the rusultinq flow field are
addressed.	 (Author)

A79-19475 • it Numerical sol„ tion of the azimuthal-invariant
thin laver Nervier-Stokes aquations. C. J. Nietubicz fU.S. Army,
Ballistics Research Laboratory, Aberdeen Proving Ground, Md.), T.
H. Pulliam, and J. L. Steger (NASA, Ames Research Center, Moffett
Field, Calif.). American Institute of Aeronautics and Astronautics.

Aerospace Sciences Meeting, 17th, New Or leans, La., Jan. 15-17,

1979, Paper 79-0010 1 1 p. 14 refs.
The paper reports a numerical procedure developed for a

two dimensional zzmuthal for planar) invariant form of the thin-
layer Novier Stokes equations. Generalization of the governing
equations is described, and the equations are solved with an implicit
approximate factorization finite-difference scheme. Inviscid and
viscous results are presented for both external and internal flows and
for spinning and nonspinning bodies	 M L.

A79 . 19521 • r Design of transonic airfoil sections using a
similarity theory. D. Nixon (NASA, Ames Research Center, Moffett
Field. Calf ) American Institur of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 17th, New Orleans, La., Jan 15-17,
1979, Paper 79-0076. 8 p 16 refs

In the present paper, it is shown that numerical optimization is a
powerful tool for designing transonic wings and airfoils. Nixon's
(1978) similarity theory is extended to cover design optimization
problems. Some ground rules for designing shock free airfoils are
proposed and their application is demonstrated by examples.
Advantages v.hich accrue from integrat—, inularity theory into the
numerical optimization procedure are noted	 V. P.

A79-19553 • - Calculation of transonic aileron buzz. J L
Steger and H E Bailey ;NASA, Ames Research Center, Moffett
Field. Calif.). American Institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting. 17th, New Orleans. La., Jan. 15.17,
1979 Paper 79-0134 13 p 15 refs.

An implicit finite difference computer code that uses a two.
layer algebraic eddy viscosity model and exact geometric specifica-
tion of the airfoil has been used to simulate transonic aileron buzz.
The calculated results. which were performed on both the Illiac IV
parallel computer processor and the Control Data 7600 computer.
are in essential agreement with the original expository wind tunnel
data taken in the Ames 16-Foot Wind Tunnel lust after World War 11
These results and a description of the pertinent numeti"i techniques
are included	 (Author)

A79,19635 • e Optimal nodal point distribution for improved
accuracy in computational fluid dynamics. B. L. Pierson (Iowa State
Unwersity of Science and Technology. Ames, Iowa) and P Kutler
(NASA, Ames Research Center, Computational Fluid Dynamics
Branch, Moffett Field, Calif.) 4merican rnstaute of Aeronautics and

Astronautics, AMrospace Sciences Meeting. 17th, New Orleans, La.,
Jan. 15. 17, 1979, Peer 79. 0277 9 p. 9 refs. Grant No NCA2
OR340 705.
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In applying finite-difference techniques to flow field problems,
the accuracy attained for a fixed number of node points can be
improved using unequally-spaced node points. The distribution of
these node points is chosen here by minimizing a measure of local
truncation error with respect to the parameters which define a
transformation between the computational space of equally-spaced
node points end the physical space of unequally-spaced rk le points.
The problem then becomes a nonlinear programming problem.
Numerical results are presented for two one-dimensional s prob-
lems: the Blasius boundary layer problem and the inviscid Burgers'
equation,	 (Author)

A796 19639 • M Techniques for correcting approximate finite
difference solutions. D. Nixon (NASA, Ames Research Center,
Moffett Field, Calif.). American Institute of Aeronautics rid
Astronautics, Aerospan Sciences Meeting, 17th, New Orleans, La.,
Jan. 15- 17, 1979, Paper 79-0277. 8 p.

Amethod of correcting finite-difference solutions for the effect
of truncation error or the use of an approximate bask equation is
presented. Applications to transonic flow problems are described and
examples given. 	 (Author)

A79.20151 • Cosmology of a charged universe. A. Barnes
(NASA, Ames Research Center, Theoretical and Planetary Studies
Branch, Moffett Field, Calif.). Astrophysical Journal, Part 1, vo'
227. Jan. 1, 1979, p. 1 12 19 refs

The Proca generalization of electrodynamics admits the possi-
bility that the universe could possess a net electric charge uniformly
distributed throughout space, while possessing no electric field. A
general relativistic model of cosmological expansion dominated by
such a charged background has been calculated, and is consistent
with r ,ent observational limits on the Hubble constant, the
deceleration parameter, and the age of the universe. However, if this
cosmology applied at the present epoch, the very ea r ly expansion of
the universe would have been too rapid for cosmologic i ucleosvnt
thesis or thermalization of the background radiation to have
occurred. Hence, domination of the present expansion by back
ground charge appears to be incompatible with the 3-K background
and big-bang production of light elements. If the present background
charge density were sufficiently small (but not strictly zero),
expansion from the epoch of nucleosynthesis would proceed
according to the conventional scenario, but the energy due to the
background charge would have dominated at some earlier epoch.
This last possibilit y leads to equality of pressure and energy density
in the primordial universe. 	 (Author)

A79.20187 • On the CH4 nu-4 fundamental controversy
Line-intensity measurements revisited B. L. Lutz (Lowell Observa-
tory . Flagstaff, Ariz., New York, State University, Ston y Brook,
N.Y.), R. W. Boese (NASA, Ames Research Center, Space Sciences
Div., Moffett Feld, Calif.), and P. M, Silvagg o. Astrophysical
Journal, Parr 1, vol. 227, Jan. 1, 1979, p 334-337. 5 refs. Grants No.
NCA2 OR7611801. No, NGR-03-003-001.

Because of the controversy over the value of the band strength
for the nu-4 fundamental of CH4, equivalent widths of the Ri0),
R11), and 

Pill 
1, 11, F1) lines have been measured to com pare with

opposing views. The present measurements are consistent with the
band strength of Ko and Varanasi (1917), who, on the bass of
high resolution line strengthmeasurements, propose an integrated
band strength of 145 kaysers- (cm am 1.	 (Author)

A79-20733 • Small mass spectrometer with extended mea-
surement capabilities at high pressures. U. von Zahn (Bonn,
Universitat, Bonn, West Germany) and K. Mauersberger (Minnesota,
University, Minneapolis, Minn.) Review of Snenrihr Instruments,
vol 49, Nov. 1978, p. 1539 1542 11 refs. Bundesministerium fur
Forschung and Technolog a Contract No WKR 275. Contract No.
NAS2 8812

For the in situ investigation of planetary atmospheres a small
Mattauch Herzog mass spectrometer has been developed Its high
pressure performance has been improved by incorporating different
tial pumping between 'he ion source and the analyzing fields,
shortening the path-length as well as increasing the extraction field in

the ion source. In addition doubly ionized and dissociated ions are
used for mass analysis. These measures make possible operation up to
0.01 millibars. Results of labora • ory tests related to linearity,
dynamic range, and mass resolution are presented, in particular for
CO2.	 (Author)

A'9.20820 • The estimation of residual strength of com-
posites by acoustic emission. A. Rotem (NASA, Ames Research
Center, Materials and Physical Sciences Branch, Moffett Field, Calif.;
Technion Israel Inttt.tute of Technology, Haifa, Israel). In: Selective
application of materiels for products and energy; Proceedings of the
Twenty-third National Symposium and Exhibition, Anaheim, Calif.,
May 2.4, 1978. (A7920801 0723) Azusa, Calif., Society for the
Advancement of Material and Process Engineering, 1978, p. 329-353.
5 refs.

The strength of unidirectional fibrous com posite materials was
measured as a function of the acoustic emission. Specimens of glass
fibers and carbon fibers m an epoxy matrix were tested to fracture.
Many of the specimens ware with existing defects. It was shown,
analyticall , and experimentally, that defective material starts to emit
acoustic waves at a much lower stress level than nondefective
material. It was found trial for glass fiber material, the ultimate
strength of the composite is pro portional to the stress level for which
a specific number of acoustic emission counts was reached. For
carbon fiber material, this phenomenon is less pronounced (Author)

A79.20855 • Characterization of flammability properties of
some thermoplastic and thermoset ruins. D. A. Kourtrdes and J. A.
Parker (NASA, Ames Research Center, Moffett Feld, Calif.). In:
Selective application of materials for products and energy, Proceed-
ings of the Twenty-third National Symposium and Fxhibition, Ana-
heim, Calif., May 2-4, 1978. (A79-208010723) Azusa, Calif.,
Society for the Advancement of Material and Process Engineering,
1978, p. 893-912. 31 refs.

The thermochemical and flammability properties of some ther-
mally stable polymers considered for use in aircraft interiors are
described The properties studiedinclude: (1) thermomechanical
properties such as glass transition and melt temperature, (2) dynamic
thermogravimetric analysis in anaerobic environment; (3) flammabil-
ity properties such as oxygen index, flame spread, and smoke evolu-
tion, and (4) selected physical properties. The thermoplastic poly-
mers evaluated included polyphenylene sulfide, polyaryi sulfone,
9.9-bis(4.hvdroxyphenyl) fluorene polycarbonate poly(dimethylsil
oxanel and polyether sulfone. The thermoset polymers evaluated
included epoxy, h smale m de, a modified phenolic and polyaiomat c
melamine resin. These resins were primarily used in the fabrication of
glass reinforced prepregs for the construction of experimental panels.
Test results and relative rankings of some of the flammability param-
eters are presented and the relationship of the molecular structure.
char yield, and flammability properties of these polymers are dis-
cussed.	 (Author)

A79 21029 • Scattering by non spherical particles of size
comparable to n wavelength A new semrampiriasl theory. J. B.
Pollack and J. N. Cuzzi (NASA, Ames Research Center, Moffett
Feld, Calif.). In. Conference on Atmospheric Radiation. 3rd, Davis,
Calf., June 28 30, 1978, Preprints. (A792102607-47) Boston,
Mass., American Meteorological Society, 1978, p- 20 . 23. 14 refs.

Mie theory, which is generally used to describe the scattering
behavior of particles at a certain wavelength, is only rigorously
correct for spherical part- ' Particles found as atmospheric
constituents, with the exception of cloud droplets. are, however,
decidedly nonspherical. An inves • igation is, therefore, conducted
regarding the significant ways in which the scattering behavior of
irregularly shaped particles differs from that of sphe-es. A systematic
method is formulated for treating the real scalar scattering behavior.
A description is presentad of a new sem empuical theory, based on
simple physical principles and data obtamwf in laboratory measure
ments, Hhich successfully reprod l a:es the single scattering phase
function ter a wide range of part l e hapes, saes, and retractive
indices.	 G R
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A79-21080 • Remote 'sensing of aerosols in the Martian

atmosphere - Implications nor terrestrial studies. J 8. Pollack and D.
Collurn (NASA, Ames Research Center, Moffett Field, Calif.), In

Conference on Atmospheric Radiation. 3rd, Davis, Calif., June

28. 30, 1978, Preprints. (A79-21026 07-47 1 Boston, Mass., American
Meteorological Society, 1978, p. 217, 218. 7 refs.

Data provided by recent spacecraft missions to Mars include
determinations of the properties and effects of aerosols suspended in
the Martian atmosphere. Comparison of alternative procedures used
to remotely sense the aerosol properties as well as analyses of these
methodologies may have relevance for analogous procedures being
developed to study terrestrial aerosols with satellite borne sensors. In

addition, Martian aerosols appear to have played a role in climate
changes that may have terrestrial counterparts. Of particular concern
are observations made from the Mariner 9 orbiter spacecraft, which
studied Mars during 1971 and 1972, and the Viking orbiter and
lender spacecraft, which conducted measurements commenc no in
the middle of 1976 and continuing through the present. Two global
dust storms were observed from their commencement to their
demise	 G.R.

A79. 21103' Possible effects of solar UV variations on

ozorw and climate. J. B. Pollack, W. Borucki, and 0. B. Toon
(NASA, Ames Research Center, Moffett Field, Calif.). In: Confer

ence on Atmospheric Radiation, 3rd, Davis, Cahf., June 28 30, 1978,

Preprints. JA79 . 21026 07 .47) Boston, Mass., American Meteuro!ogi
cal Society, 1978, p. 313, 314. 6 refs.

A one-dimensional photochemical model was used to estimate
the consequences of 27 day, 11-year, 22 year, and several-hundred

year variations of ultraviolet solar radiation on the concentration of
ozone and nitrogen dioxidc, and a one-dimens o ial rPdiat.ve-convec

tive equilibrium model was used to assess the point effect of the
radiation and concentration variations on the global temperature
structure. For the several hundred-year variations. the ozone column
density increases by about 17.5% from minimum to maximum solar
UV flux. For the 11-year period the ozone column density fluctuates
by only about 7%. the lack of a full response being due to the tune
required for vertical motions to redistribute ozone from the altitudes
of maximum production to those of maximum steady-state value.
The 22-year period shows n full response, which the density varies by
less than a percent for the 27 day period. Climatic consequences of

these results are briefly discussed.	 P.T.H.

A79 . 21348 ' Spectroscopic study of photti-Ansitized oxida-
tion of 1,4•polybutodions. M A. Golub, R. V. Gemmer, and M. L.

Rosenberg (NASA, Ames Research Center, Moffett Field, Calif,). In:
Stabilization and degradation of polymers. Washington, D C . Ameri-

can Chemical Societ y (Advances in Chemistry Series. No 1691,

1978, P. 11 18. 15 refs.

A79-21364 ' Observations of secondary spectrophotometnc
standards in the wavelength range between 5840 and 10800 A. B. J.
Taylor (NASA, Ames Research Center, Moffett Field, San Jose State
University, San Jose, Calif.). Astronomical Journal, vol. 84, Jan.

1979, p. 96 100. 25 refs,
Twenty three stars that are suitable for use as secondary spectro-

photometr c standards are compared with Alpha Lyrae in the wave
length range between 5840 A and 1.1 microns. The consistency of

the present data with previously existing measurements is discussed,
along with the reliability of the present data. It is found that there is
good agreement with previous data in some cases, but moderate or
substantial discrepancies are exhibited in others. It is suggested that

extinction variation is the most probable cause of the discrepancies,
and observational procedures that mayimprove the situation with
regard to the discrepancies are proposed. 	 F.G.M.

A79. 22774 • Thermochemieal characterization of some
thermally stable thermoplastic and thermoset polymers. D A.
Kourtdes. W J. Guwee, Jr., and J. A. Parker INASA, Ames Research

Center Moffett Field. Calif.). Polymer Engineering and Science, vol.
19. Jan. 1979. p. 24-29 31 refs.

The thermochemrcal and flammability properties of some

thermally stable polymers considered for use in aircraft interiors are

described. The pro perties studied include: 111 thermomechanical
properties such as glass transition and melt temperature, (2) dynamic
thermogravimetric analysis in anaerobic environment; (3) flam.
mobility properties such as oxygen index, flame spread, and smoke
evolution, and (4) se!ected phy r ical properties. The thermoplastic
pol y mers evaluated include polyphenylene sulfide, polyaryl sulfone,
9,9 bis(4-hydroxvphenyll fluurene polycaruonate-poly(dimethyl-

siloxane) and polyether sulfone. The thermoset polymers evaluated
include epoxy, bisrnale mode. a modified phenolic, and oolyaromatic
melamine resin. These resins were primarily used in the fabrication of

glass-reinforced prepregs for the construction of experimental panels.
Test results and relative rankings of some of the flammandity
parameters are presented, and the relationship of the molecular
structure, char yield. and flammability properties of these polymers
are discussed.	 (Author I

A79-22787 • Further oM,rvational support for the lusty

radial diffusion model of the inner Jovun magnetosphere. C. K.

Goeriz, J. A. Van Allen, and M. F. Thomsen Ilowa, University. Iowa

City, Iowa). Journal of ieophysical Research, vol. 84, Jan. 1, 1979,

p. 87-92. 22 refs. NSF Grant No. ATM 76 82730; Contract No.

NAS2-6553.
A mathematical model describing radial diffusion, with violation

of the titird adiabatic invariant and with local losses, is applied to the
Pioneer 10 and 11 observations of omnidirectional integral intensities

of electrons with energy exceeding 21 MeV. Local losses outside L =

3 are much stronger than synchrotron losses but weaker than the

losses one would expect for strong p itch angle diffusion. If racial
diffusion is driven by ionospheric winds, as was suggested by Brice
and McDonough (1973). it is found that the theoretical solution
which best fits the data requires that the radial diffusion coefficient
equals 3 x 10 to the 9th L-cubed/s and the lifetime against local
losses is approximately a few million seconds 	 (Author)

A79.22814 • On the phase relationship between the ener-
getic particle flux modulation and current disc penetrations in the
Jovun magnetosphere - Pioneer 10 inbound. (1 E tones 18ngham

Young University, Provo, Utah) Geophysical Research Letters, vol.

6. Jan. 1979, p. 45-48. 21 refs. Contract No. NAS2-7358: Grant No.
NsG 2082.

The surface defined by the locus of field minima along field

lines for an unterminatea Jovun model magnetosphere is found to
coincide with the surface of the model current disk which provides a

good fit to the data. However, when the model is terminated by
means of magnetopause currents, preservation of the fit by modify
ing the current distribut i on near the outer edge of the disk causes the
minimum absolute magnetic field surface to bifurcate. Energetic
electron flux time profiles that are based upon such a minimum
absolute magnetic field configuration are found to he qualitatively
consistent with the i nbound Pioneer 10 data.	 (Author)

A79-22861 •	 Ouantntative energy extraction measurements
to a photo iomzation-stabilized self sustained XaF laser. C M Lee. V.
Hasson P D Rowle y and R Exberger (NL Ames Research

Center, Ms,ffett Field, Calif.l. Applied Physics letters, vol 34, Jan

1, 1979, p 5658. 8 refs.
Detailed time-correlated gain, fluorescence, and Iasi r energy

measurements were used to obtain quantitative data on energy
exaact on ef f iciencies for a photoionization-stabilized self sustained
XeF laser A current pulse of 25 ns full width at half maximum
Produced an BO-cu-cm XeF plasma in NF3 Xe He gas mixtures with
a maximum output energy of 80 mJ The results show that the
maximum small signal gain and the maximum specific output energy
is proportional to the NF3 content of the gas mixture. This suggests
that there is an optimum fractional utilization of the NF3 molecules
in the discharge. Under high gain conditions. 3040% of the P ergy

stored in XeFlastenskl can he extracted in a gain switched pulse The
output energy represents less than 1`t, of the input energy. (Author)

A7%23183 '	 Six collapses. R H Mille, (Chicago, Univer
s tv. Chicago. III.) and B. F Smith (NASA, Ames Research Center,
Theoretical and Planetary Studies Branch, Moffett Feld, Calif.).

S
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Astrophysical Jcumal, 11 1, vol. 221- Jan. 15, 1979, p . 4014 14.

11 refs. Grant No. NCA2 JR106801
The self-consistent d y namical development of six stellar sys

tems, started from rotating spherical configurations, has been studied

by means of a fully three-dimensional n-body integration The six
temples had different initial angular velocities and velocity disper

s ons. All settled down into prolate bars rotating about a short axis

within two initial rotation pericus. The bars are long-lived, robust,
and stable Bars are the natural form toward which rapidly rctating
stellar dynamical systems devrlop, instead of the flattened axisym
metric disks that had been expected. The early stages of each
collapse are reasonably well described by a theoretical model
according to which a collapse passes through a sequence of rigidly

rotating, uniform-density spheroids. The first significant departures
from spheroidal form were axisymmetre in all cases. Rings formed in
some examples, sheets in others, with transition cases between these
extremes. Nonaxtsymmetnc forms developed from these intermedi-
ate stages.	 (Author)

A79.23508 • Simuiation of three-dimensional compressible
viscous flow on the Illiac IV romputer. T H Pulliam and H Lomax
(NASA, Ames Research Center, Moffett Feld, Calif.). American

Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 17th, New Orleans, La., Jan. 15-77, 1979, Paper 7902015.

10p, 11 refs.
Complicated three dimensional viscous transonic flows about

bodies at high angles of attack are solved on the 11hac IV computer.
It is shown that certain approximate forms of the compressible

Reynolds averaged Navier-Stokes equations can be cc-"uted about
realistir. three-dimensional geometries with relative ease un the Illiac
IV. The ease and efficiency with which this can be done depend on

the approximations made in the basic equations, the choke of the
numerical algorithm used for the solution, and the data base system

that controls the data management and identifies and manipulates
the vectors. A pencil data base system is founri to be particularly
suitable for the approximations and numerical method chosen to

produce the results presented. In addition, some comparisons are
periodicity in its cross correlation. This result was attributed to the

flat-topped. aft-cambered shape of the supercritical airfoil section,
which reduced the coupling between shock oscillations and lift
fluctuations.	 (Author)

A79 23515 • - Computational aerodyn imics developmrnt

and outlook /Dryden Lecture in Research for 1579/ D R Chapman
(NASA, Ames Resea,Lh Center, Moffett Feld. Calif.). American
Institute of Aeronautics and Astronautics. Aerospace Sciences
Meeting. 17th New Orleans, La., Jan. 15 17, 1979, Paper 79 0129

30 p 150 refs
Some past developments and current examples of computational

aerodynamics are briefly reviewed. An assessment is mile of the
requirements on future computer memor i and speed impused by
advanced numerical simulations, giving emphasis to the Reynolds

averaged Navier Stokes equations and to turbulent l simulations
Experimental scales of turbulence st r ucture are used to determine
the mesh spacings requited to adequate(, resolve turbulent energy
and shear. Assessment also , made of the changing market

environment for developing future large computers, and of the
protections of microelectronics memory and logic technology that

affect future computer capability From the two assessments.
estimates are formed of the future time scale in which various
advanced types of aerodynamic flow simulations could become
feasible- Areas of research judged especially relevant to future
developments are noted	 IAuthorl

A79-23517 • Computation of supersonic viscous flows over
ogive-cylinders at angle of attack. J V Rakich, Y C. Vigneion, and
R Agal (NASA. Ames Research Center, Moffett Field. Calif I
American Insritute of Aeronautics and Astronaurres, Aerospace
Sciences Meeting. 17th, New Orleans, La., Jan, 15 17, 1979, Paper
790131 10 p. 19 refs Grant No. NGR 16 002 038.

The parabolic Naviet Stokes ( PNS) marching finite difference

method is .i, .il ed to 3 D viscous flow over pointed ogive-cvlinders.
and to turbulent flow over it 	 Ogive computations were

performed using the new technique recently reported by Vigneron,
Rakich and Tannehill. Comparison is made with experiment anrd
inviscid computations. The present results show ,hat this method,
which neglects part of the pressure gradient in the x momentum
equation, is nevertheless valid for flows with a strong favorable

pressure gradient. In addition, turbulent separated flow over a cone
has been com puted usutg the older PNS code due to I ubard and
Helliwell. :t is found that one must fieere the turbulent eddy
viscosity model upstream of 3-D separation to get agreement with
experiment	 (Author)

A79-23519 • Pseudo direct solution to the boundary layer
equa t ions for separated flow. R- Arieli and J D. Murphy (NASA,
Ames Research Cente, Moffett Field, Cahf.!. American Institute of
Aeronautics and Asrru murics, Aerospace Sciences Meeting, 17th,
New Orleans, La., Jan. 15 17, 1979. Paper 790139. 11 p. 16 refs.

This paper describes a procedure for the automatic iteration of
an inverse boundary-layer technique to a prescribed pressure distribu-
tion in a separated flow. The technique is demonstrated by computa-
tion of two transonic airfoil flows and two externally generated
shock boundary layer interaction flows. These results are compared
to experimental dat and to solutions of the full Nav erStokes
equations. These comparisons indicate that substantial economies
can be obtained by applying methods like the present, in lieu of full
Naviet-Stokes methods, in zonal calculation schemes for design pur-
poses. The optimization technique leading to convergence is de-
scribed in detail and a table of typical computation time is presented.

(Author)

A79-23530 ' - Shock tube spectroscopy of C3 + C2H mixture
in the 140 to 700 nm range. 5 G Prakash (Stanford University.
Stanford, Calif.) and C Park (NASA. Ame- Research Center, Entry

Technology Branch, Moffett Feld. Calf I. American Institute of
Aeronautics and Astronautics. Aerospace Sciences Meeting, 17th,

New Orleans, La., Jan 15 . 17, 1979, Paper 79 .0094 8 p. 14 refs.
Absorption spectroscopy has ueen performed in the reflected-

shock region of a shock tube 'Acety lene was shock heated to
produce a mixture. at around 4000 K. rich in C3 and C2H to
simulate the ablation layer over the Jovian entry crobe, and the
spectral range f rom 140 to 700 nm was surveyed with an evacuable
spectrogr a ph. The observed spectra were dominated b y those of C2
and C3 and an unknown band at wavelengths below 300 rim. The
cross sections of the C3 Swings band in the 300 to 450 nm range
agreed with previous measurements within a factor of 1.5. No
absor p tion was observed in the wavelength range from 550 to 700
nm. The unknown broadband absorption with a peak cross section of
4 times 10 to the minus 17 sq cm at around 170 nm was attributed
tentatively to the C2H radical A preliminary calculation showed Thar
the newly found absorption band would r educe the radiative heat
flux to the stagnatior point wall by about 12.5% in a t yp ical flight

cor,dition	 (Author)

A79. 23539' - Experimental studies of radiative base heating
of a Jovian entry model H Sh ra, (NASA. Ames Research Center
Mullett Feld. Calif Gumma University. Maebashi Japanl and C
Park (NASA, Ames Research Center. Moffett Feld, Calif ) American
Institute of Aeronautics and Astronautics. Aerospace Sciences Meet-
ing. 171h, New Orleans, La., Jan. 15 17, 1979, Paper 79 0038 12 p.
8 refs.

A scale model of the Jovian entry vehicle o; 6.4 cm diameter is
tested in an electric arc driven shock tube while a sphere model of 5
cm diameter is tested in a combu,tion-dnven shock tube and an
electric arc driven shock tunnel. The radiative heat transfer rate and
pressure on the front and the base regions are measured in the

absence of ablation with sensors imbedded .n the models in a stream
consisting of 10% h ydrogen in a bath of either ^eon or on The
measured radia t ive heat Itansfe- rates and pressures o up to about
22 kW so cm and 12 atm. respectively, at the front stagnation point
The ratio of the base to stagnation point radiative heat transfer rates
is found to be about 114 for the sphere at Mach 1.8. about r '30 for
the sphere at Mach 4.8, and about 1 16 tot the scale model at Mach
1 7 When the effects of model geometry and Mach nun,oer are
accounted for, the present experimental results agree well with the
theoretical prediction of Park	 (Author)
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A79 23540 ' Modeling of radiative heating of base region of
Jovian entry probe. C Park (NASA. Ames Research r .nter, Entry

Technology Branch, Moffett Feld, Calif I. American Institure of

Aeronautics and Astronautics. Aerospace Sciences .Veering. 17th,

New Orleans. La.. Jan- 15 17, 1 Paper 79 .0039. 14 p. 21 refs.
The mechanism of radiative heating o f the afterbod y region of

Jovian entry prone is analyzed. A theoretical model is derived to
determine the avenge thermodynamic peopert es in the expanding
region, recirculating region, recompression region, ano neck region

through application of one dimensional conservation equations. Flnw
parameters are obtained from the shadowgraphs of a free-flight test.
Radiative transfer is calculated using spectrally detailed computer

codes accounting for nonequilibrium. The results show that the most
severe heating occurs immediately behind the frustum, and that the
recompression and neck regions are the major sources of radiation
that heats the base stagnation point The radiation flux to the base
point is slightly stronger with abl 'Ion than without, its value being

0-11(43Pb/ Ps) squared rmes that to the front stagnation point, where
Pb/Ps is the rarG of base to-front stagnation point pressures and its
value is in the :anage 0.023-0.066. The time-integrated heat load to

the base point is 18(43Pb Ps)squared kJ sq cm. Existing experimen-

tal data are shown to agree with the theoretical prediction. (Author(

A,9-23541 • - Effects of turbulence model selection on the

prediction of comp)-x aerodynamic flows. T J Coakley and M Y.

Ber gmann (NASA, Ames Research Center, Moffett Field. Calif.).

Arnencan Institute of Aeronautics and Astro nautics Aerospace

Sciences .'Neer rig. 17th, New Orleans, La.. Jan 1L 17. 1979, Payer

79 0070 20 p. 18 re f s.
Numerical s mulations of viscous tra p onic flow over a circular-

arc airfoil and in a diffuser are described. The simulations are made
with a new computer program des.gned to serve as a tool in the
development of improved turbulence models fo r complex flows. The

program ineorporatea zero, one, and two equation eddy viscosity
models and includes a variety of subsonic and s ipersonrc buundary
conditions. The airfoil  flow contains a shock separated boundary-

laver interact ion that has resisted previous attempts at simulation
The di ffuser flow also contains a shock-bounda r y layer interaction,

which has not been simulated previously. Calculations using standard

turbulence models, deve l oped originally fcr incompressible un-

separated flows, are described Results indicate that although there
are interesting differences in pred coon , between the vorrous models.
none of them predict the flows accurately Suggestions for improved

turbulence models are d^scuss!d 	 (Author)

A79-23542 , : On turbulence modeling for unsteady transon-

ic flowt. J. G. ".ary l ,. L. L. Levy, Jr , and H. L Seegrmnler (NASA,
Armes Research Center, Moffett Feld, Calif.). American Institute of

Aeronautics and Astronautics. Aerospace Sciences Meer rig 17th,
New Orleans, La.. Jan. 15 17. 1979. Paper 79-0071 16 p. 18 refs

A detailed axammatson of the turbulent field in an unsteady

transonic fli:w undergoing shock induced separation is conducted.
En,emble averagee , -an and fluctuating velocities. obtained from
conditionally sempled laser velocimeter data, are described and

analyzed to assess the a pplicab ili ty modeling corcepts usually

employed in steady flow problems Some comparisons with compu-

tations employ ing the Reynolds averaged Navier Stokes equations

w th a mixing length turbulence model are then presented to illus

irate the status of rurrent ?t ed,ctive capabilities. The results appear

to :mply that turlrule.ice models developed for steady flows apply

and that the model need riot reflect all the fine details of the

turbulent structure but rather account in an approximate way for the

productio r• and destruction of the turbulence	 G R

A79 23692' , Fast, conservative schemes for the full poten-
tial equation applied to transonic flows. T L Hoist (NASA. Ames
Research Center Moffett Feld. Calif ) and W F Ballhaus (NASA.
Anies Research Center, U S Army, Aeromechanics Laboratory.
Moffett Field Calf I AIAA :OUrnal. vol_ 17, Feb. 1979. p. 145-152.

10 refs
Implicit approximate 'actor,ravnn tri i• cues IAFi are invest,

Sated for the solution of matrix equations resulting from finite
difference approx-mat.on, to the full potential equation in conserva-
tion form. For transonic flows. an artificial viscosity, required to
maintain stability in supersonic regions, is introduced by an upwind
bras of the dens ty. Two i mplicit AF procedures are presented, and
their Convergence performance is compared w-th that of the standard
transonic solution procedure successive line overrelaxation ISLORI.
Subcritical and supei test cases are considered. Results
indicate a substantial improvement in convergence rate for AF
schemes relative to SLOR	 (Author)

A79-23694 • a Transient thermal response of ablating bndiet

N. Arai (NASA. Ames Research Center, Moffett Feld, Calif.) and

K,I. Karash.ma ITokyo. University. Tokyo, Japan). AIAA Joum-N,

vol. 17, Feb. 1979.1). 191 195 26 refs.
A numerical study of transient thermal respon, of a blunt

nused axisymmetnc body made of Teflon is presented using a
two layer thermal model. It is shown that phase change and
transvers- heat conduction have a considerable effect on the internal
temperature f-eld. Comparison of the numerical results with expert

mental data shows that the sir yle layer thermal model does not
predict the real ' „tire of the thermal field, whereas the results of
the two-layer thermal model agree reasonably well with the
experiment.	 (Author)

A79-23853 ' r Production and analysis of thermal decompose

tan product- frcm rolymeric materials. D A. Chatfield lUtah,
University, Salt Lake City, Utah, San Diego State University, San

Diego. Calif 1. I. N. Einhorn, F. D H , Ieman, J. H. Futrell, and K. J.

Voorhees IUtah. University, Salt Lake City, Utah). In Experimental

diagnostics in combustion of solids. (A7923851 0825) New York,
American Institute of Aeronautics and Astronautics, Inc., 1978, p-
49-75. 22 refs. Research supported by the Hercules. Inc.. NSF Grant
No. G 133650. Contract No. NAS2 8244.

A description is presented of a strategy for analyzing the com
bustion process and the degradation productswh ch are formed. One
of three primary objectives in the study o f polymer degradation is

related to the character izat on of the material to be studied and the
investigation of the thermal behavior of the material. Another oblec
tive .s concerned wah the definition of the nature of the decompose
tion process by identification and quantitation of the degradation

products. The third objective involves the determination of the
mechanism and kinetics of the deco^tposition process. The methods
of sample degradation .nclude pyroiysis, oxidative degradation. Elam
uxg combustion, and the use of large-scale combustion chambers.

Methods of chemical separation and identification are considered,
taking into account low-boiling volatiles, high-boding volatdes, and

ancillary techniques. 	 G. R.

A79-23909' Dynamics of a stellar bar. R. H. Miller and 8
F Smith (NASA, Ames Research Cente- Theoretical and Planetary

Studies Branch, Moffett Field. Calif., Chicago. University, Chicago,

111.1. Astrophysical Journal, Part 1 . vol X27, Feb. 1, 1979. P.

785797 20 refs. Grant No. NCA2 OR 108-801
The dynamical properties of a prolate bar have been studied by

means of a threc-dimensional computer model The bar pattern
rotates in the sense of the total angular momentum The mean

particle motion is a rapid streaming in the direction of pattern
rotation as seen from a frame that rotates with the bar Rotation
rates that would be inferred from observation are significantly (23

Mmes) faster than the pattern rotation speed. Velocity dispersions are

anisotropic with the largest component along the bar Particlesoscil-
late in the bar potential significantly faster than pattern rotation.

About 25% of the star orbits are near 2.2. 1 resonance with the slow
motion along the bar. Particle motion is hrgh{y ordered in the bar
Observable properties are described, wnere comparisons can be made,
observable properties are in agreement with observations of bright-
ness contours. velocity fields. and velocity dispersions The tar has
nearly a ponential density profiles. 	 (Author)
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A79-23944 ' The soar latitude and radial depondanea of
the anomalous cosmic-ray helium component. R. B. McKifaben, K. R.
Pyle, and J. A Simpson (Chicago, University, Chicago, III.). As"
physical' Journal, Part 2 Letters to the Ed ; or, vol. 227, Feb, 1,
1979, P. L147-L152. 13 refs. NSF Grant No. ATM-7724494; Corr
tract No. NAS2 6551.

Observations are oresented of the spatial intensity gradients of
11 20 MeV per nucleon anomalous helium made with Pioneer 10 and
Pioneer 11 over the radial range 111.3 AU for Pioneer 10 and to a

heliographic latitude of 16 deg at 3.75 AU for Pioneer 11. Evidence
is found for a significant gradient in heliographic latitude, with flux

increasing away from the equatorial plane at the rate of about 2% to
3% per degree of latitude. This result shoe., that the common
assumption of spherical symmetry for solar modulation is incorrect.
By comparison with gradients measured for 29-67-MeV per nucleon
helium and for 11-20,AeV and 29.67-MeV protons, it is found that
both the radial and latitudinal gradients of the low-energy anomalous

helium are the largest of those measured. The implications of these
results for the origin of the anomalous component and for solar
modulation are bneuy discussed.	 (Author)

A7924140'	 Sealing scientific probes against deep space

and the Venushan environment A tough lob. J Pokras. R. P.
Reinert, and R. J. Switz (Hughes Airc r aft Co., Space and Communi-

cations Group. El Se gundo. Calif). In- Materials synergisms, Proceed

ings of the Tenth National Technical Conference, Kiamesha Lake,

N.Y., October 1719, 1978. (A79, 24076 08, 31) Azusa, Calif., So-
ciety for the Advancement of Material and Process Engmeert.N.
1978, p 860872. 5 refs. Contract No NAS2-8300,

The Pioneer Venus mission evolved from studies conducted
during the late 1960, and early 1970s It was found that a need
existed for low cost orbiters and larders to explore the planet. The
considered mission was to be accomplished with six separate vehicles

arriving at Venus nearly simultaneously in mid December 1978. The
probes are designed to survive entry and descent into the at. ,)-
sphere. A description is presented of the approaches used to malnrain
sealing integrity for the large and small probes under Nhe constra, -ts

impos
ed by the harsh Venus,an environment. Attention is given to

probe vehicle configuration, pressure vessel sealing requirements,
material and configuration consideration,, permanent seats, separable

seals, development problems, and aspects of seal testing.	 G. R.

A79-24152' Encounter with Venus- L Colin LHASA. Ames
Research Center, Moffett Feld. Calif.). Science, vol, 203. Feb. 23,
1979, p. 143-745. 8 refs.

The orbiter and multiprcbe com ponents of the Piorreer Venus
mission are briefly described. The orbiter was launched u- May 20,
1978 and was placed into a h ghly eccentric near polar orbit around
Venus on December 4, 1978. while the multiprobe was launched on
August 8. 1978 and reached Venus on December 9. 1978. °are eters
of the orbiter orbit a r e . ented. and modifications of the pertapsrs
altitude are described. The time sequences of the probe entry events

are reported for the large probe. north probe, day probe. and night
probe, which, along with the bus. are the components of the
multiprobe. The multiprobe entry and impact locations as well as
related data are re ported.	 M. L.

A79-24153 ' Initial Pioneer Venus magnetic field results -

Dayside observations, C. T Russell. R C. Elph c. and J A. Slavm
ICalifornia. University, Los Angeles, Calif.! Science. vol. 203, Feb.
23, 1979. P, 745148. 9 refs. Contracts No. NAS2 8088. No.
NAS2 9491.

Pioneer Venus magnetometer observations in the sunlit iono-
sphere indicate that the ionosphere is dynamic and very responsive to
external solar wind conditions. Bow shock for lion, ionosphere
location. the strength of the magnetic field lust outside the
innopause, and the field r trength n the ionosphere are f ound to be
variable and the propert,:s of flux ropes in the ionos pheric magnetic
field are considered. Data on maq 	 energy density and on
magnetic field strength are presented.	 M L,

A7924155' Initial observations of the Pioneer Venus
orbiter solar wind plasma experiment. J. Wo l fe, J M halov, H.

Collard, D MCKibbin, R Whitten, A Ba r nes (NASA. Ames Research

Center, Space Sciences Div.. Moffett Field, Calif.), and D. S.
Intnligator (Southern California. University. Los Angeles. Calif.).

Scrence, ,ol 203, Feb 23. 1979, p 750 752. 12 refs.

The ionosphere, ionoshealh. -onopause, and bow shock wave of
Venus ate characterized. Venus is found to have a well defined strong
,landing pow shock wave In the ionesheath, downstream from the

shock, compressed and heated Posishock plasma a pparently inter acts
directly wdh the ionosphere Plasma ion velocity deflections suggest
that the ionopause has a blunt shape. The positions of the bow shock

and ionopause are variable and appear to respond to changes in the
external solar wind pressure.	 M. L.

A79-24158 ' Thermal structure and major ion composition
of the Venus ionosphere - First RPA results from Venus orbiter. W.

C. Knudsen, K. L. Miller (Lockheed Research Laboratories, Palo
Alto. Calif.), K. Spenner, V. Novak (Fraunhofer Gesellschaft zur

Forderung der angewandten Forschung. Institut fur physikalische
Weltraumforschung. FreiNurg im Breisgau, West Germany), R C.
Whitten (NASA, Ames Research Center, Moffett Feld, Calif.), and J.
R. Spreit-r (Stanford University. Stanford, Calif.). Science, vol 203,

Feb 23, 1979, p. 757, 758, 763. 9 refs. Bundesminlstenum fur
Forschung and Technologie Contract No. 01 Do 23 13, R V 14-B-28!73;
Contract No NAS2-9481.

Pioneer Venus in situ measurements of thermal plasma quanti-
ties were obtained by a retard ng potential analyzer. Evidence for
significant solar wind heating of the ionosohere and indications that
the ionosphere is close to diffusive equilibrium are reported.
Information on ionopause height, the ionospheric particle pressures
at the lonopause, and the measured ratio of ionospheric scale height
to ionopause ratio is presented.	 M.L.

A79-24161 ' Venus thermosphere - In situ composition
measurements, the temperature profile, and the homopause altitude.

U. von Zahn (Bonn, Un versait. Bonn, West Germanyl, D. Krankow.
sky (Max-Planck-Institut fur Kernphysik, Heidelberg, West
Germany), K. Mauersberger, A. 0. Nier (Minnesota, University,

Minneapolis, Minn.), and D. M Hunters (Arizona, University, Tucson.
Ariz.) Science, vol. 203. Feb- 23, 1979, p. 768-770. 12 refs.
Bundesministenum fur Forschung and Technolog ie Contract No
WRK-275; Contracts No. NAS2-7900. No. NAS2 o812.

The neutral mass spectrometer on board the Pioneer Venus
multiprobe bus measured composiuon and structural parameters of

the doyside Venus upper atrr,)sphere on 9 December 1978. Carbon
dioxide and helium number de r- s ities were 6 x 10 to the 9th and 5 x
10 to the 6th per cubic centimeter, re: 7P.tively, at an a l titude of 150
kilometers. The mixing ratios of the both argon-36 and argon 40
were approximately 80 parts per million at an altitude of 135

kilometers. The exospheric temperature from 160 to 170 kilometers
was 285 plus or minus 10 K. The helium homopause was found at an
altitude of about 137 kilometers.	 !Author)

A79-24164 • Venus - Density of upper atmosphere from

measurements of drag on Pioneer orbiter. I I Sha pi ro. R D
Reasenberg (MIT, Cambridge. Mass.l. G R Hint: R A Jacobson.
W. E Kirhofer, and S. K. Wong (Californ a Institute of Technology,

Jet Propulsion Laborator y . Pasadena. Calif.). Science, vol 203. Feb.
23. 1979. p - 775777 16 refs Contracts No. NAS7100. No.
NAS2 9483.

Measurements o f the changes in orbital period of the Pioneer
Venus orbiter are used to estimate the densit y of the upper
atmosphere of Venus at altitudes in the range from 1511 to ?00 km

At 150 km, the dayside mean density is 1.4 times 10 to the 13th
g cc and the n ghtside mean density is 4 times 10 to the. 14th g cc.

The oscillatory patterns of density variation are described, The data

for densities between 150 and 200 km on the dayside are sketchy
but the data imply a scale height between 15 and 23 km 	 M I.
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A79 24 165 • Ultraviolet spectroscopy of Venus Initial
results from the Pioneer Venus orbiter. A I. Stewart. L. W Esposito,

C. A. Barth (Colorado, Universit y , Boulder, Colo.), and D. E.

Anderson. Jr (U S. Navy , Naval Research Laborator y . Washington,

D.0 ). Science, vol. 203. Feb 23, 1979, p . 777779. 14 refs.

Contracts No. NAS2-8816: No NAS2-9477.
Ultraviolet spectrosco py of the Venus cloud tops reveals

absorption features attributed to sulfur dioxide in the atmosphere

above the cloud tops. Measurements of scattered sunlight at 2663

angstroms show evidence for horizontal and vertical inhomogeneities
in rloud structure. Images of the planet at S02 absorption

wavelengths show albedo features similar to those seen at 3650
angstroms from Mariner 10 Anglow, emissions are consistent with an

exospheric temperature of about 275 K. and a night airglow emission
has been detected, indicating the precipitation of energy Into the

dark thermosphere	 (Author)

A79-24168 ' Infrared image of Venus at the time of Pioneer

Venus probe encounter. J Apt and R Goody (Harvard University,

Cambridge Mass l Science, vol. 203, Feb. 23. 1979. p. 785787. 7

refs. Contract No. NAS2 9127.
An image of the infrared emission from the Earth facing

hemisphere of Venus was obtained at the time the Pioneer Venus
probes penetrated the atmosphere The thermal structure of the
atmosphere at the 85-millibar level included regions of rapidly
varying polar features. a solar-related Posidawn warm area. and a
nonsolar fixed nighttime warm a r ea. The probes succeeded ns

entering each of these three thermal regions. 	 IAuthorl

A79. 24169'	 Structure of the atmosphere of Venus up to

110 kilometers Preliminary results from the four Pioneer Venus
entry probes. A. Seltf. D. B. Kirk. S. C. Sommer, R E. Young, J E.
Lepetich, P. F. Intneri (NASA. Ames Research Center. Moffett
Field. Calif.). R C. Blanchard (NASA. Langley Research Center,
Hampton. Va 1. D- W- Juergens (Ball Aerospace Systems Western

Laboratories. Gardena. Calif.), J. T. Findlay (Analytical Mechanics

Associates. Inc.. Hampton, Val. 2nd J. S Derr W.S. Geological

Sur y^ y. National Earthquake Information Service, Denver, Colo.)

Science. vol 203. Feb 23. 1979. P 787 790. 21 refs
Each of the four Pioneer Venus probes cameo instruments to

measure the structure of the atmosphere. both below the cloud deck
and above it to an altitude of at least 120 km Preliminary results are
presented on lower atmosphere structure. thermal contrasts. and

atmosohenc stabi l it y . Altitudes derived from the data are given along

with the temperature profile from r 7 to 105 km, derived from the

lust analysis of the entry data .,,gym the north probe. All four probes

lost temperature data at the 640 K level, which is at an altitude of
about 12 to 14 km. Values of temperature and pressure at touch
down are presented in a table. the pressure differences imply terrain
e:evanon differences at the landing sites. Above 40 km, the measured

p(o f i•e moves ' • nm near adiabatic toward the theoretical proWe for

radiative equilibrium.	 G. R.

A7924173' First results from the large probe infrared

radiometer experiment. R W. Soese, J. B P011JCh. and P. M Silvag-
gio (NASA. Ames Research Center, Moffett Field. Calif.). Science.

vol. 203, Feb. 23, 1979, p. 797 800. 13 refs.
During the descent to the surface o f Venus, the large probe

infrared radiometer measured the net thermal radiative flux in several

spectral bandpasses. Preliminary analysis has permitted us to estimate
(1) ,tie infrared exunclion coefficient profile attributable to aerosols,

with respect to their visible profile, in the upper atmosphere of
Venus and (2) the water vapor mixing ratio below the clouds. An
indication of the composition of a mullicomponent cloud is seen in

the data from the spectral bandpass from 6 to 7 micrometers.
(Author)

A7924174 •	 Venus lower stmosphai is composition - Pre-
liminary results from Pioneer Venus. J H Hoffman. R. R Hodges.

Jr. (Texas, University, Richardson. Tex 1, M B. McElro y (Harvard

University, Cambridge, Mass.). T. M. Donahue (Michigan, University.
Ann Arbor, Mich.), and M. Kolpm (Physics International Co.. San

Leandro, Calif ) Science, vol, 203. Feb. 23, 1979, p. 800. 802. 13

refs. Contracts No. NAS2 8802, No. NAS2 9485.
Initial examination of data from the neutra l mass spectrometer

on the Pioneer Venus sounder probe indicates that the abundances of
argon 36, argon 38. and neon 20 in the Venus atmos phere are much

higher than those of the corresponding gases in Earth's atmosphere.

although the abundance of radiogenic argon 40 is a pparently similar

for both planets. The lower atmosphere of Venus Includes significant
concentrations of various gaseous sulfur compounds. The inlet leak
to the mass spectrometer was temporarily blocked by art
liquid component of the Venus clouds during passage through the
dense cloud layer. Analysis of gases released during the evaporation
of the droplets shows the presence of water vapor to some
compound or compounds of sulfur. 	 (Author)

A79-24176' Pioneer Versus radar mapper experimem. G H.
Petterngill, P G. Ford (MIT. Cambridge. Mass.). W. E. Brown
(California Institute of Technology. Jet Propulsion Laboratory,
Pasadena, Calif.(, W. M. Kaula (California. University, Los Angeles,
Cal,!.). C. H. Keller (NASA, Ames Research Center, Moffett Field,
Calif ), H Masursky (U -S Geological Survey, B r anch of Astrogeol

ogy. F:agstaff. Ariz.). and G. E. McGill (Massachusetts. University,

Amherst. Mass.). Science. vol 203. Feb 23 '979, p 806-808.

NASA supported research.
Altimetry and radar scattering data for Venus, obtained from 10

of the first 13 orbits of the Pioneer Venus orbiter, have disclosed

what appears to be a rift valley having vertical relief of up to 7
kilometers, as well as a neighboring, gently rolling plain. Planetary

oblateness appears unlikely to exceed 1 12500 and may be suhstan

tally smaller	 (Author)

A79-24185 ' Near-infrared spectra of the Galilean satellites -
Observations and compositional implications J. B Pollack - F C.
Wittebo(n. E F. Erickson, D. W. Strecker. B. J. Baldwin, and T. E.
Bunch (NASA. Ames Research Center. Space Sciences Div., Moffett
Field, Calif.) Icarus. vo;. 36. Dec 1978, p. 271303. 55 refs.

Reflectivity spectra of the trading and leading sides of lo.

Europa. Callisto, and Ganymede are analyzed which were obtained at

an altitude of 41,000 
it 

from the Kuiper Airborne Observatory with
circular variable filter-wheel spectrometers in the spectral region

from 0.7 to 5.5 microns. The rata are compared with laboratory
spectrum and with synthetic spectra constructed n the basis of
simple muinscattering theory. The 2.9-micron teats - in Callisto's
spectra is attributed primarily to bound water: the fractional
amounts of waterice cover on the traiiing and leading sides of
Ganymede and on the leading side of Europa are estimated. The

bate-ground area,. on Ganymede are shown to have reflectivity
properties comparable to those of Callisto's surface tin the studied
spectrai region, and the surfaces of both satellites are found to

contain significant quantities of bound water It is suggested that
minor but significant amounts of ferrous-bearing material (either

ferrous salts or a l kali feldspars) can account for the 1.35-micron

feature of lo.	 F.G.M.

A79-24447' to An intense brightening near 5 micro-

meters. F C Wittebom, J D. Biegman, and J B Pollack (NASA.
Ames Research Center, Moffett Field, Cald.l Science, vol. 203. Feb.

16, 1979, P. 643646 23 refs
Spectrophotometric observations of the Jovian satellite to on

February 20 and 21, 1978. (Universal Timel were made from 1.2 to
5.4 micrometers lo's brightness at 4 1 its 3.4 micrometers was found
to be three to five times greater at an orbital phase angle o f 68 deg
than at orhital phase angles of 23 deg 155 hours before the
brightening) and 240 deg (20 hours after the brightening) Since the
5micrometer albedo of to is near unity under ordinary conditions,
the observel transient phenomenon must have been the result of an
emission mechanism Although several such mechanisms were ex-
amined the actual choice is not clear	 (Author)

S
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A79-24581 • An upper limit to far infrared emission from

the Crab nebula. P. M. Harvey, H. A. Thronson, Jr. (Steward Obser
vatory, Tucson, Ariz.), and I. Galley (California Institute of Technol-

ogy, Pasadena, Calif.). Astronomical SLcrety of the Pacific, Publics-
tans, vol. 90, Dec. 1978-Jan. 1979, p. 655, 656. 15 refs. Grant No.

NG R-03002-390.
Upper limits to the 50- and 100-micron emission from t.ie Crab

nebula are reported. These data are consistent with a spectrum that

follows a power-low interpolation between the millimeter and near
infrared fluxes. The data are interpreted in terms of an upper limit to
thermal emission by dust in the nebula. The upper limit to the
amount of dust present is consistent with previously reported upper

limits to optical extinction associated with the nebula. 	 (Author)

A79-24759 • Numerical solution of compressible viscous
flows. R. W. MacCornadc and H. Lomax (NASA, Ames Research
Center, Moffett Feld, Calif.). In. Annual review of fluid mechanics.

Volume 11. (A79-24751 09 . 34) Palo Alto, Calif., Annual Reviews,

Inc.. 1979, p. 289-316. 48 refs.
The presented review is concerned with the problem of calculat-

ing compressible viscous flows. Basic numerical considerations and
problems associated with calculating viscous flows are examined and
current numerical approaches toward the solution of the Navier
Stokes equations are discussed. It is pointed out that the numerical
solution of the full time-dependent equations for turbulent flow is
not practical with present computers. Therefore, turbulence effects
must be accounted for by modeling. Developments related to turbu-
lence modeling are described. In connection with a discussion of
numerical methods for solving viscous flow equations, attention is
given to numerical domains of dependence of typical explicit and

implicit methods, the diffusion problem, the convection-diffusion
problem, and the split-hybrid method. 	 G. R.

A7925085'	 Clean source of metallic Zr for ultrahigh

vacuum surface studies. k R Dasr, and H R Poppa (NASA. Ames

SResearch Center, Moffett Field. Calif 1. Journai of Vacuum Science
and Technology, vol. 15. Sept.-Oct 1978, p. 1771, 1772. Contract

No NAS2 9629.

A79.25094 • Melting of to by tidal dissipation. S. J. Peale
(California, University, Santa Barbara, Calif.), P. Cassen, and R. T.
Reynolds (NASA. Ames Research Certer. Thecret cal and P!anetary
Studies Branch, Moffett Field, Calif.). Science, vol. 203, Mar. 2,

1979. p. 892894. 15 refs. Grants No. NGR-05 .010062: No. NCA2-

OR680701.
The resonant structure of to leads to forced eccenu.cities thal

are considerably larger than the free values. Although still modest by
all standards, these forced eccentricities coupled with the enormous
tides induced by Jupiter lead to magnitudes of tidal dissipation that
are large enough to completely dominate the thermal history of to.
In the present paper, the forced eccentricities are calculated and then
substituted into an expression for the total tidal dissipation. The
results point to the possibility that the dissipation of tidal energy in

to may have melted a major fraction of to's mass. 	 V.P.

A7925104' Rate equation for desorbing particles T.
Haliaoglu (NASA Stanford. Joint Institute fo , c -- r ace and

Microstiuctural Research, Moffett Field. Ca rr i journal of Vacuum
Science an ,4 Technology, vol 16. Jan Feb 1979, P 54 57 14 refs.

A rate egL.3tnon describing the desorption of particles from

substrates has beer. r—ula rari ,smg a simple classical model in

terms of the particulate escape probabilities and escape velocities

Numerical results for desor ption rates 3s a function of temperature

using simple two bod y 3otenials are calculated for various metallic

sy stems These results were obtained for the low coverage limits and
are found to he in good agreement with experimental findings The
present formulation also provides an improved picture of the
physical nature of the commonly dacussed parameters, such as the

frequency facto r desorption energy, and desorption temperature in

relation to observed desorption phenomena 	 (Author)

A79,25350 ' Thermal response of composite panels. D A

Kourtides, W. J. Gilwee, Jr., and J. A. Parker (NASA, Ames Research
Center, Moffett Field, Calif.) Polymer Engineering and Science, vol

19, no. 3, Feb. 1973, p. 226-231. 10 refs.
The thermochemical and flammability characteristics of lammat-

mg resins and composites currently in use and others being
considered for use as aircraft interior panels are described. The
properties studied included, 11) limiting oxygen index of the

composite constituents. (2) fire containment apabil ty of the
composite: f3) smoke evolution from the composite. (4) thermo-
gravimetric analysis. (5) composition of the volatile products of

thermal degradation. and (6) relative toxicity of the volatile products

of pyrolysis. The performance of high-temperature laminating resins

such as modified phenolics, rolyimides and bismale mides is
compared with the performance of epoxies. The relationship of
increased fire safety with the use of polymers with high anaerobic

char yield is show n Processing parameters of the state-of the art
epoxy resin and the advanced resin composites are detailed.

(Author)

A79. 25355 ' Latitudinal variations of stratospheric aerosols.
N. H. Farrow. G. V. Ferry (NASA, Ames Research Center, Moffett
Field, Calif.), H. Y. Lem, and D. M. Hayes (LFE Corp., Richmond,

Calif.). Journal of Geophysical Research, vol. 84, Feb. 20. 1979, p.

733 . 74123 refs.
We have obtained stratospheric aerosols from tropical to

northern !atitudes using special collectors on U2 aircraft during

1976 and 1977. Aerosols characterized by large numbers of small
particles are found in the tropical zone suggesting this is a region of
particle growth; whereas aerosols containing mostly larger particles
are distributed throughout the Northern Hemisphere indicating a
well mixed, mature population, We find the aerosol layer extends
from higher altitudes near the equator to lower ones toward the pole.
Although this gradient suggests mature aerosols may leave the
stratosphere at high latitudes, the data are, as yet, inconclusive.
Comparisons of our data with those of other investigators using
different instruments are generally encouraging, suggesting that if
similar populations were sampled, the results would be similar. When
our calculated sulfate mass mixing ratios are compared with those
measured directly by others, we find better agreement is achieved if
we assume more dilute sulfate and water mixtures than previously

proposed.	 (Author)

A7925852' = Space reflector technology and its system
implications. K. W. Billman, W. P. Gilbreath (NASA, Ames Research
Center, Moffett Field. Calif.), and S. W. Bowen (Beam Engineering,

Inc., Sunnyvale, Calif_). American Institute of Aeronautics and

Astronautics. Annual Meeting and 7"ethnical Display, 15th, Washing-

ton, D.C., Feb. 6-8, 1979, Paper 79.0545 18 p. 1 B refs.
The technical feasibility of providing nearly continuous solar

energy to a world distributed set of conversion saes by means of a
system of orbiting, large-area, low-areal-density reflecting structures
is examined. Requisite mirror area to provide a chosen, year averaged
site intensity is shown. A modeled reflector structure, with suitable
planarity and ability to meet operational torques and loads is
discussed. Typical spatial and temporal insolation profiles are
presented. These determine the sizing of components and the output

electric power from a baselmed photovoltaic conversion system
Technical and economic challenges which, if met, would allow the
system to provide a large fraction of future worl,f energy needs at

costs competitive to circa 1995 fossil and nuclear sources are

discussed.	 (Author)

A79-26041 • = On the internal structure of the major satel-
lites of the outer planets. R T Reynolds and P M Cassen )NASA.

Ames Research Center, Theoretical and Planetary Studies Branch,
Moffett Field, Calif.). Geophysical Research Letters. vol. 6, Feb.

1979, p. 121 124, 21 refs.
The structures and thermal evolutions of the large icy-satellites

of the outer solar system are considered. It is shown (for bodies
3
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comparable in size and mass to the Galilean satellites, having sizeable
mass fraction of H2O, and with meteoritic abundances of radioactive
materials contained within their silicate fractions) that the crust of

solid ice over a liquid mantle predicted by conductive heat transfer
calculations is unstable to large-scale solid-state convection- For
appropriate material parameters. convective heat transfer rates are
sufficient to freeze a large liquid mantle on a time scale that is short
compared to the lifetime of the body. It .s also concluded that the
ice layer is convecting at the present time A reevaluation of previous
work, using improved values for material parameters and boundary
conditions, reverses earlier conclusions and implies a rigid outer crust
with resulting longterm stability of surface features to creep defor-
mation. The combination of a rigid crust with active internal convec-

tion presents the w" if -anal possibility of surface features that are
produced and maintained by dynamic internal processes. 	 (Author)

A79. 26134' Opacified silica reusable surface insulation

/RSI/ for thermal protection of the Space Shuttle Orbiter. H. E.
Goldstein, M. Smith, D. Stewart (NASA, Ames Research Center,
Moffett Field, Calif.). and D. B. Leiser (NASA, Ames Research
Center, Moffett Field, Stanford University, Stanford. Calif.). In:

Thermal conductivity. New York, Plenum Publishing Corp., 1978, p.

335.341.
The present paper deals with a second-generation reusable sur-

face insulation (RSI) material, termed LI-2200, which has been
chosen for use on limited areas of the Orbiter heat shield. It is „ rigid
sintered fibrous silica containing about 3% by weight 1200 grit
silicon carbide powder, capable of surviving multiple reentries at
temperatures on the order of 1400 C. The lower thermal conduc
tivity achieved by opacfication with silicon carbide is demonstrated
by radiant transmission measurements and thermal response tests.

VP

A79-26145 ' The use of hybrid integrated circuit techniques
in brotelemetry applications. T. 3 Fryer (NASA, Ames Research
Center, Moffett Field, Calif.(. Biore/emerry, vol. 4, no. 4, 1977, p.

193 . 216. 9 refs.
A review is presented of some features of hybrid integrated

circuits that make inert use advantageous in miniature bintelemetry
applications. The various techniques for fabricating resistors,
caoacitors and interconnections by both thin film and thick film

technology are discussed The use of chip capacitors, resistors, and
especially standard IC chips on substrates with fired-on interconnec-
tion patterns is em phasized. The review is designed primarily to

acquaint brotelemetry users and designers with an overview of this
fabrication technique so that they can better communicate their
needs with an understanding of its limitations and advantages to
facilities specializing in hybrid construction.	 (Author(

A79-26248 ' A comparison of theoretical and experimental

video compression designs H W. Jones. Jr (COM CODE, Inc.,

Mountain View, Calif.). IEEE Trensacranson Electromagnetic Com.
paribility ,01 EMC 21. Feb. 1979, p. 5056. 25 refs. Contract No

NAS2 9703.
This paper compares theoretical and experimental picture com

press ! on designs, for images processed in 8 x 8 blocks using the

Walsh Hadamard transform (WHT) The optimum picture compres
Sion design is well known, if the mean-square error (mse) is used as
the measure of distortion, and it a is assumed that the video process

is a stationary firstorder Markov process with a Gaussian distnbu
bon. This theoretical design gives useful results when the transform
processing is done on full pictures, but gives nferior results (relative
to empirical design) when transform processing is done on small 8 x
8 blocks. The use of non Gaussian distributions tot the transform

components fails to improve this poor performance, which is due to
the nonstaucnary nature of the video process. An experimentally

based design procedure, which considers nonstationanty. yields signi-

ficantly improved mse and subjective performance. 	 (Author)

A79-26581 ' Effect of pyrolysis temperature and air flow
on toxicity of gases from a polystyrene polymer. C. J. Hllado, E. M.
Olcomencly, and D. P. Brauer (San Francisco, University, San
Francisco. Calif.). Journal of Combustion Toxicology, vol 6. Feb.

1979, p . 13 19. 6 refs. Grant No. NsG 2039.

A79-26582 ' Toxicity of pyrolysis gems from potyoxy-
mothylene. C. J. Hilado, J. E. Schneider, and D. P. Brauer (San

Francisco, University, Son Francisco, Calif.). Journal of Combustion
Toxicology, vol. 6. Feb. 1979, p. 3036. Grant No li 2039.

A sample of polyoxymethylene was evaluated for toxicity of
pyrolysis gases, using the toxicity screening test method developed at

the University of San Francisco. Under several test conditions, this
material gave -hotter times to death than many other synthetic

pol y mers. Car lson monoxide appeared to be the principal toxicant in
the pyclysis gases	 (Author)

A7926593' Effect of pyrolysis temperature and air flow
on toxicity of gases from Douglas fir in USF toxicity teat. C. J.
Hilado. E. M Olcomendy, and D. P. Brauer ISan Francisco,
University, San Francisco. Calif.). Journal of Combustion Toxi-
cology, vol 6. Feb 1979, p. 48 57. 7 refs. Grant No. NsG-2039.

A79-26584 ' Weight control and rstraint of laboratory rats.
C J Hdado and K Van Breda Koltf (Sari Francisco, University, San
Francisco. Calif.). Journal of Combustion Toxicology, vol. 6, Feb

1979. p. 58. 62. 14 refs. Grant No. NsG 2039
The use of restrained and confined rats in some procedures used

in combustion toxicology introduces the problems of obtaining rats

of the appropriate size fo r the apparatus, and of identifying any
artifacts resulting from the use of restraint alone. Feeding studies
indicate that controlled feeding of fast growing strains such as the

Sprague Dawley can hold rat size essentially constant for significant
periods of time The undesuabl, aspects are ;he need to cage the
animals individually, with resultant psychological as well as meta
bolic effects. Restraint studies of slow-growing Strains such as the
Fischer 344 indicate that denying access to food and water for
periods of several hours at a time interrupts normal gain only
temporarily	 (Author)

A79-26595' n Radiation energy conversion in space. K W.
Billma, iNASA. Arnes Research Center Atater l als and Physical
Sciences Branch, Moller Feld. Calif I Astronaurres and Aeronautics.
vol. 17. Mar. 1979, p. IS 26,

Topics discussed at the third NASA conierence on radiant

ene rgy conversion are reviewed. The unconcenttated photov--!talc
generation version of a solar power satellite is described noting that
it will consist of a 21.3 x 5.3 sgkm silicon solar cell array expected
to.pmvide 17 Gw of elect r ical power, with 1 km in dram transmitters

oriented to beam 2.45 GHz microwave powe , to two receiving/

rectifying 'rectennas on earth. The Solares space energy system

concept, designed for providing a large fraction of the worlds energy

needs at costs comparable to those of future coal nuclear alternative.
is considered, as are subsystems for mprovinq the economics of the
solar power satellite A concept proposing the use of relativistic

electron- storage rings for electrombeam energy transmission and
storage, and a report on the production of a high temperature plasma

with concentrated velar radiation are taken into account Lase,
conversion systems. including the direct velar pumped space laser,

arx.f the telec powered spacecraft. are discussed. 	 A.A

A7926687' Hngh-angularratolution far infrared observa-
tions of the Rho Ophruchn dark cloud. P M Harvey, M F Campbell,
and W. F Hoffmann (Steward Observatory, Tucson, Ariz.) Astro-
phyckal Journal, Part f , vol. 228. Mar 1, 1979, p 445-449. 21 refs.
vrant No NGR-03002 390

S

69



S

A79-26792 • Numerical call uletiona of protasataller hydro-
dvnamic oollapae. P. Bodenheimer (Lick -Observatory, Santa Cruz,
Calif.) and D. C. Black (NASA, Ames Research Center, Moffett
Field, Calif.). In: Protostars and planets: Studies of star formation
and of the origin of the solar system. (A79-26776 10-90) Tucson,
Ariz., University of Arizona Press, 1978, p. 288-322. 66 refs. NASA-
supported research.

Although 1-D (spherically symmetric) experiments of protostar
collapse are highly idealised, they are the only ones which have been
carried to a stage where a 'stellar' object is formed. Experiments hewn
shown that the parameters (e g., radius and luminosity) of the visible
stellar core are sensitive to the assumed initial conditions, particular-
ly the initial density. One of the major findings of 2-D numerical
experiments is the formation of rings. Three-dimensional hydro-
dynamical ca lculations indicate that a collapsing cloud will break up
into two or more orbiting suboordensations with the possible subse-
quent development of a stellar multiple system. 	 G. R.

A79 26934 ' - Wind-tunnel fan noise reduction including ef.
fects of turning vanes on noise propagation. P T Soderman (NASA,
Ames Re-earth Center, U.S Army, Research and Technology
Laboratories, Moffett Feld, Calif.) and L. E- Hoglund (Beam Engi
neering, Inc., Sunnyvale, Calif.) American Institute of Aeronautics
and Astronautics. Aeroacoustres Conference. 5th. Seattle, Wash.,
Mar. 12-14, 1979- Paper 79-0642. 7 p. 10 refs.

Fan silencers with low pressure drop have been designed and
installed in the NASA Ames 7- by 10 Foot Wind Tunnel No. 1. The
silencers are composed of an absorbent lining flush with the wind-
tunnel walls upstream of the fan and an absorbent splitter in the duct
downstream of the fan. An acoustical insertion loss of 4 to 12 dB
was measured between 100 and 1000 Hz. High frequency perfor
mane of the silencers was reduced by test section noise and by
corner vanes which turned the sound waves so they followed the
duct Sound below 1.2 kHz diffracted around the 305-mm-long
vanes and impinged on acoustically absorbent corner walls. Wind
tunnel flow losses are discussed. 	 (Author)

A79-27131 ' Bistatic synthetic aperture radar using two
satellites. K. Tomiyasu (GE Valley Forge Space Center. Philadelphia.
Pa.). In EASCON '78. Electronics and Aerospace Systems Conven-
tion. Arlington, Va., September 25-27, 1978, Record. (A79-
27126 10-32) New York, Institute of Electrical and Electronics
Engineers. Inc, 1978, P. 106-110. 8 refs. Contract No. NAS2-9580

The paper demonstrates the feasibility of a bistatic synthetic
aoerture radar (BISAR) utilizing two satellites. The proposed BISAR
assumes that the direction of the two narrow antenna beams are
Programmed to coincide over the desired area to be imaged.
Functionall y . the transmitter and receiver portiors car be inter-
changed between the two satellites. The two satellites may be in one
orbit plane or two different orbits such as geosvnchronous and
low-earth orbits. The pulse repetition frequency and imaging
geometry are constrained by contours of isodops and srsdels. With
two imagm of the same area viewed from different ang:es, it is
Possible in Principle to derive three-dimensional stereo images.
Applications of BISAR -nclude topography. water resource manage-
merit. and sod moisture determination. Advantages of BISAR over a
monostatic SAR are mentioned, including lower transmitter power
and greater ranges in incidence angle and coverage.	 S. D.

A79-27192' Error arelysis of finite difference schemes ap-
plied to hyperbolic initial boundary value problems. G- Skoilermo
lwVSda, Universitet, Uppsala. Sweden). Mathematics of Corral
ran, vol. 33, Jan. 1979, p. 11 35 7 refs. Research sponsored by the
Swedish Institute for Applied Mathematics. Grant No. NCA2-
0 R 745-702.

Finite difference methods for the numerical solution of mixed
initial taundary value problems for hyperbolic equations are studied.
The reported investigation has the objective to develop a technique
for the total error analysis of a finite difference scherrse, taking into
account initial appnoximatiuns, boundary conditions, and interior
approximation. Attention is given to the Cauchy problem and the
initial approximation, the homogeneous problem in an infinite strip
with inhomogeneous boundary data, the reflection o f errors in the

boundaries, and two different boundary approximations for the
leapfrog scheme with a fourth order accurate difference operator in
space.	 G.R.

A7%27373 ' An atomatc calculation of two-dimensional
diffusion of a Pt allatom on a Pt/110/ surface. T. Hahaoglu (NASA,
Ames Research Center, Moffett Field, Calf.). Surface Science, Vol.
79, no. 1. Jars. 1979, p. L346-L348.

Results of an atomistic calculation supporting two-dimensional
diffusion of a Pt atom on a P1010) surface are presented. The
calculations for diffusion energies indicate that inteichannel diffu
sion by the replacement of a channel-wall atom by the adatom is
energetically favorable.	 A.A.

A79.27425 • C-13 NMR spectroscopic study of epoxidized
1,4-polyitoprene and 1,4-polybutadiene. R. V. Gemmer and M. A.
Golub (NASA, Ames Research Cente,, rosoffeti Feld, Calif.).
(American Chemical Society, Western Regions/ Meeting, Anaheim,
Calif., Oct. 12-14, 1977.) Journal of Polymer Science, Parr A -
Polymer Chemistry, vol. 16. 1978, p 29852990 15 refs.

A79-27695 ' Cool stars - Effective temperatures, angular
diameters, and reddening determined from 1 . 5 micron flux curves
and model atmosphares. J. D. Scargle and D. W. Strecker (NASA,
Ames Research Center, Space Science On , . Moffett Field. Calif.).
Astrophysical Journal. Part 1 , vol. 228. Mar 15, 1979, p. 838853.
48 refs.

A79. 27712' Jovian electron propagation out of the solar
equatorial plane Pioneer 11 observations. D. C. Hamilton and J. A.
Simpson (Chicago. University, Chicago. III.). Astrophysical Journal,
Part 2 - Letters to the Editor, vol 228, Mar. 15. 1979, p. L123-L 127.
17 refs. NSF Grant No. ATM-7724494. Contract No. NAS2.6551

Jovian electron intensity in the energy range 2 7 MeV was
measured along the trajectcr y of Pioneer 11 u p to 16 deg
hehogia ph,c latitude. These electrons have crossed the average
direction of the interplanetary magnetic field, propagating normal to
the solar equatoria l plane, and their intensity continues to be
modulated by corotating interaction regions over this latitude range.
From these data. the electron diffusion coefficient per pendicular to
the equatorial p lane (K2 - 2 x 10 to the 20th sq cm s) was derived to
within a factor 2 using a three-dimensional diffusion-convection
model and the values of the parallel and perpendicular diffusion
coefficients in the solar equatorial plane (Ky = 5 x 10 to the 22nd sq
cm/s, K2 = 10 to the 21st sq cm's, res pectively), which had
previously successfully described Jovian electron propagation near
the equatorial plane from 1 to about 10 AU. These results indicate
that the Jovian electron intensity may be very low at high solar
latitudes.	 (Author)

A79-27857 • Simulated Irdar return from a one-dimensional
stratospheric aerosol model. P Hamill. T. J. Swissler (Systems and
Applied Sciences Corp, Hampton. Va.). R. P Tu:co fR & D
Associates. Inc., Marina del Rey. Calif.), and 0 8 Toon (NASA,
Ames Research Center, Moffett Field. Calif.) Nature, vol. 278, Mar.
B. 1979, p 149 152. 13 refs, Contracts No. NAS1 15077, No.
NAS2-9881.

Resulu are presented for theoretical calculations of lidar
backscatter z' .vavelengths of 0 6943 and 1.06 microns from the
stratosphe r ic aerosol. The computations are based on the size
distribution, particle number density, and particle composition
predicted by a o • a-dimensional model of the stratospheric aerosol
layer that assumes that the primary source of sulfur to the
stratosphere is biogenic OCS released at ground level. The aerosol
particles are taken 'o be spherical liquid H2SO4-H20 solution
droplets with solid cones, which undergo condensation, evaporation,
coagulation, sedimentation, and vertical eddy mixing. The theoretical
backscatter profiles are compared with experimenta l esults obtained
from actual lidar observations of the stratospheric aerosol layer
before and after the e r uption of Volein de Fuego in October 1974.
The model prediction , are shown to be in good agreement with the
average o f a number of observations.	 F G.M.
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A7928005' Kadamrd techniques in optics and ftir
relationship to other multiplexing ►chsmes. M. Harwit (Cornell

University, Ithaca, N.Y.). In Computers in optical systems, Proceed-
ings of the Seminar, Se p Diego, Calif., August 28, 29. 1978-
(A79- 28001 10-59) Bellingham, Wash., Society of Photo Optical
Instrumentation Engineers, 1978, p. 119. 122. 17 refs. Grant No.

NGR 33 -010-146.
Some general properties of multiplexing optical sy stems for

astronomical applications are described. The advantages and dis.
advantages which characterize Fourier and digitally encoded instru-
ments when faced with any of ten sources of noise are discussed.

B.J.

A79.29017 • Comparison of video fields and frame for
transform compression. H. W. Jones, Jr. (COM CODE. Inc , Moun
tain View, Calif.) and L. B. Hofman (NASA. Ames Research Center.
Moffett Field. Calif.) In: Applications of digital image processing.
Proceedings of the Seminar, San Diego, Calif., August 28, 29. 1978
(A7%2800610-35) Bellingham, Wash.. Society of Photo-Optical
Instrumentation Engineers. 1978, p. 214-221 7 refs. Contract No
NAS2 9703

Because of the interlaced television scan, the two fields that
form an interlaced video frame are generated 1/60 of a second apart
If the two fields are compressed independently, the correlation
between adjacent Imes is unused. The transmission rate can be
reduced by using a field memory t: form an interlaced frame. Four
test images were , , rocessed as fields and as interlaced flames, using
both theoretical and experimental compression designs. For com-

oarable mean-square error and subjective appearance, field com-
pression requires abort one-half bit per sample more than frame
compression. However, the overall transmission rate the numbe r of
bits per image times the number of images per second - is more
meaningful than the number of bits pet sample. When transform
compression at low transmission rates merges the adjacent lines,
frame compression becomes similar to field repeating, and the
memory can be reduced	 (Author)

A79.28129 •	 Overview of laser applications to chemistry. T
F	 George (Rochester. University. Rochester, N Y 1 In 	 Laser
spectroscopy Applications and techniques. Proceedings of the
Seminar, San Diego. Calif , August 30. 31. 1978, (A79 28128 1025)
Bellingham, Wash., Society of Photo Optical Instrumentation Engr

nears. 1979. P 2 10 43 refs. NSF Grants No CHE 77 14548. No
CHE-77-27826: Contract No. F49620 78 C 0005: Grant No
NsG 2198

The discussion is in three parts. First, laser spectroscopy is
discussed with consideration given to single Photon and multiphoton

processes. Second, attention is given to the use of lasers in studying
molecular interactions and reaction dynamics Finally the paper
discusses the relationship between chemistry and laser development

B J.

A79-28267 • Computer analysis of shells of revolution using
asymptotic results. C R Steele (Shell Technology Associates. Stan
ford University. Stanford. Calif ), G V Ranjan (Shell Technology
Associates. Stanford, Failure Analysis Associates Palo Alto, Calf I.
C. Goto (Shell Tedinologv Associates, Sta n ford. Calif.), and T H
Pulliam INASA, Ames Research Center, Mountain View, Shell Tech
noiogy Associates. Stanford, Cal i f 1 In Structures, Structural
Dy namics, and Materials Conference, 20th, St Louis Mo . April 4 6.
1979, Technical Papers on Dynamics and Loads (A79 28251 10 391
New York, American Institute of Aeronautics and Astronautics. Inc..
1979, P 162- 170 11 refs. IAIAA 79-07521

I t is suggested that asymptotic results for the behavior of thin
she's can be mcor"ated in a general computer code for the analysis
o' a complex shell structu r e The advantage when compared to
rxistig finite difference or finite element Codes is a substantial

reduction in computational labor with the capability of working to a
specified level of accuracy. A reduction in user preparation time and
dependence on user judgment is also gamed, since mesh spacing can

be internall y generated The general theory is described in this paper,
as well as the Implementation in the computer code FAST 1 (Furv-

tional Algorithm for Shell Theory) for the analysis of the general
axisymmelric shell structure with axisymmetric loading 	 (Author)

A79-2900I • Scattering of emitted radiation from inhomo-

gtlleoUa and nodaotharmal layers. R W. Bergstrom (Illinois. Univer
sa y . Chicago, III ) and A. C Cogley (NASA, Ames Research Center,
Moffett Field, Calif.), Journal of Ouanrirarive SpWroacopy and
Radiative rransfer, vol. 21, Mr. 1979, p. 279292. 7 refs. NSF Grant
No. ENG 74 17488. Grant No. NC,A2aR330-701.

A parametric stud y is performed for the exiting monochromatic
intensities scattered from finite plane parallel inho ynogentrous layers
that are driven solel y by a distribution of thermal sources. Intensities
are obtained by invariantly imbedding the standard and thermal
scattering functions. The singis scattering albwf,) and the Hervey-

Greenstein phase-function parameter are varied independently, and

both liter and exponential profiles are considered. Linear tempera-
ture profiles are used, including temperature inversions. The resulting

intensities, as a function of the direction cosine of propagation, are

discussed from a remote-sensing point of view. For an isothermal and

homugentious medium, the gross characteristics of the exiting

intensity, represented by its overall slope, mean value (magnitude),
and an interior maximum value, can be related to the total optical

depth, single-scattering albedo, and phase function, respectively. For
a homogeneous medium, linearly decreasing (in the line of sight)

temperature profiles tend to obscure the phase-furtctron information
and decrease the apparent optical depth. On the other hand, linearly

increasing temperature profiles tend to retain phase function infor

matron and increase the apparent optical depth. Temperature
inversion profiles give intensities very similar to those for purely

linear profiles.	 (Author)

A79-29176' On inhomogenaout scattering models of
Titan's atmosphere. M Podolak (NASA Ames Research Center.
Space Sciences Div.. Moffett Field, Calif Tel Aviv University, Tel
Aviv, Israel) and L. P. Giver (NASA, Ames Research Center, Space

Sciences Div.. Moffett Feld. Calif,). Icarus, vol. 37. Feb 1979, p.

361 376. 36 rots.
Podolak and Dart ,son 11977) discussed the homogeneous

model of Titan's atmosphere with the dust and gas uniformly mixed.
They were able to repn^duce the equivalent widths of the CH4 bands
at 4680 and 5430 A but failed to agree with the observations in the
near infrared. The present paper develops an inhomogeneous model
which has the dust and gas essentially separated, this model agrees
fairly well with the near-IR data of Younkin (1974) but does not
agree with the data of Lutz at al. (1976) for the 4860 A band and it
must be adjusted to match their data for the 5430-A band. 	 B.J.

A79-30248 ' Fracture modes and acoustic emirs on of
composite materials. A Rotem and E Aihis (NASA, Ames Research
Center. Materials and Physical Sciences Branch. Moffett Feld. Calif

Technron	 Israel Institute of Technology, Hai f a. Israel). Journal of

resting and Evaluation. vol 7, Jan 1979, p 33 40. 9 refs

Unidirectional fibrous composite material laminae are the

construction material of a laminate. Four failure modes can occur in
this material, and the identification of these modes is as important as
the identification of onset of fracture Acoustic emtss on (AEI
pulses. generated by the change in the stress field resulting from
cracking in material, have a unique pattern of amplitude distribu
lion that depends only on the mode o f fracture and the type of
material. By using a ta pered dou!.Ie-eantilever beam as grips for the

unidirectional lamina, a crack with a constant stress intensity factor
was induced, thus eliminating the factor of the stress level. Placing
the lamina in different directions relative to the gr ips imposed a
different failure mode By plotting the log of the relative number of
AE pulses above some level versus the log of the relative level, a
single constant coefficient ran be measured for each material and

S
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mod.! o f fracture. The AE energy is proportional to the energy
released by the acking, this proportionality depends on the
medium where the AE waves have to travel, and not on the cracking
mode.	 fAuthor)

A79-30473 • u Modification of solar lines propagating
through the intvpllinartary medium. F. M. Wu and D. L. Judge
(Southern California, Univ.rsity, Los Angeles, Calif.). Journal of
Geophysical Research, vc;. 84, Mar. 1, 1979, p. 979-982. 10 refs.
Contract No. NAS2.6558.

The optical depths of the solar H Lyman-alpha and the He
584-A lines in interplanetary space are calculated. From these the

solar line profiles at Saturn and Uranus are determined. It is found
that the solar H Lyman-alpha line can be diminished strongly within
a spectral region of less than 0.2 A from the fine center. On the other

hand, there is no significant absorption of the He 584-A line except
in the downwind region, where absorption occurs within a spectral

region of about 0.04 A. The effects of solar line modification on
planetary and interplanetary glow observations are discussed.

(Author)

A79.30603 • At Reynolds number effects on the turbulence
field in compressible boundary layers, M. Acharya, C. C. Horstman,
and M. I. Kussoy (NASA, Ames Research Center, Moffett Field,
Calif.). AIAA Journal, vol. 17, Apr. 1979, p. 380 .386. 19 refs.

Detailed experiments were conducted in a zero pressure
gradient, supersonic turbulent boundary layer, including measure-
inents of the three components of velocity fluctuations and the
turbulent shear stress, for Reynolds numbers ranging from 11.7
million to 105 million at a freestream Mach number of 2.3. The
mean flow measurements established the fully developed and
equilibrium nature of the boundary layer. Measurements of the

turbulence field show that the vertical and transverse fluctuations are
essentially equal throughout the boundary layer at all Revnolds
numbers, a feature that is different from observations in incompress
ible flows. The data show that tie boundary layer exhibits similarity
in the turbulence profiles for the entire Reynolds number range and
agrees with previous compressible and incompressible data using

Morkovin's scaling to account for compressibility effects.	 (Author)

A79.31002 • Cryogenics for spacecraft. J. W. Vorreiter
(NASA. Ames Research Center, Moffett Field, Calif.). in: ICEC 7.
Proceedings of the Seventh International Cryogenic Engineering
Conference. London, England, July 4 . 7, 1978. (A7931001 12-31)
Guildford, Surrey, England IPC Science and Technology Press, Ltd.,

1978, p 1 . 1 7 32 refs.
It is pointed out that cryogenic engineering has been an integral

part of stsace research almost from "x beginning of the space agt
because of the significant performance advantages available from

cryogenically fueled rocket engines. In recent years, space-related
cryogenic engineering has expanded from booster engines to include

snacecraft systems because of the vastly improved performance
available from cooled detectors and systems. The requirements for
detector cooling in space are examined. taking into account earth
observation, atmospheric measurements, infrared astronomy. X-ray
astronomy, gamma-ray astronomy, radio astronomy, relativity mea-
surements, magnetic field measurements, time measurements. and
data processing. A description is presented of 19781481 U.S.
spacecraft cryogenic de: ctor systems. 	 G. R.

A79-31013 ' Design of a superfluid helicm dewar for the
IRAS telescope. A. R Urbach (Ball Corp., Ball Aerospace Systems.
Boulder, Colo.), J Vone.ter (NASA, Ames Research Center, Moffett
Field, Calif.), and P Mason (California Institute of Technology. Jet

Propulsion Labordtory. Pasadena, Calif.) In ICEC 7, Proceedings of
the Seventh International Cryogenic Engineering Conference,
London, England. July 4 .7. 1978. (A7931001 1231) Guildford,
Surrey, England, IPC Science and Technology Press. Ltd., 1978, p.
126133. Contract No NAS2 9700.

The Infrared Astronomy Satellite (IRAS) is planned for launrh
sin 1981, and is a joint project of the Netherlands. the United

Kingdom and the United States. The instrument will consist ut a
superflwd helium cooled 60 cm telescope with a large array of

infrared detectors at the focal plane. The primary purpose of the
mission is to perform an all sky survey in the infrared r%ton from 8

to 120 micrometers. The dewar domains 70 kg of superfluid helium
which will mairtain the telescope and detectors a 2K for one year.
The dower contains a supercritical helium cover t ank which will be

ei ected after the experiment has been in orbit for r ,vo weeks.

(Author)

A79-31218 • A liqui6helium-cooled prating spectrometer
for for infrared astronomical observations. J. R. Houck and C. Ward
(Cornell Universit y Ithaca, N.Y.). Astronomical Society of the
Pacific, Pul'—srions, vol. 91, Feb.-Mar. 1979, p. 140. 142 12 refs.

Grants No. NGR-33-010. 146: No NGR-33-010-182.
A liquid-helium-cooled grating spectrometer has been developed

for low-resolution far-infrared s pectrometric measurements of astro-
nomical sources conducted by the 30-cm NASA Lear Jet telescope.
Simple MOSFET coupled transimpedance preamplifiers were

adopted for the spectrometer design. The infrared s pectrometer has

resolving powers from 10 to 150 over the wavelergth range from 45

to 115 microns.	 J.M.B.

A79-31219 • A far-infrared photometer for the Kuiper
Airborne Observatory. P. M. Harvey (Steward Observatory, Tucson,
Ariz-). Astronomical Society of the Pacific, Publications, vol. 91,
Feb.-Mar. 1979, p. 143-148. 8 refs. Grant No. NGR-03-002-390.

A high angular- resolution multioperture tar-IR photometric
instrument for mulacolor observations of a variety of objects at
effective wavelengths of 40 to 160 microns is descr i bed which is ideal
for use on NASA's Kuiper Airborne Observatory. The operational
princip les of the instrument are discussed, along with the far IR
radiometer and the offset guiding module. System performance is
evaluated on the basis of the noise-equivalent flux of the radiometer,
guiding accuracy capability, the suitability to the scientific objectives
of the filter bandpasses and focal-plane aperture sires, the ease cf
operation, and operating efficiency. Some examples of recent
observations with this instrument are p rovided.	 F.C.M.

A79-31514 • Climatic change on the terrestrial planets. J. B,
Pollack (NASA, Ames Research Center, Space Sciences Div., doffett

Field. Calif.). Icarus, vol. 37, Mar. 1979, p. 479-553. 120 ref,..

Observational data related to climatic change on Verius, earth
and Mars are reviewed. The channel features on Mars suggrst an It •'v

to intermediate epoch of warmer and wetter climate while the
layered polar deposits imply more recent periodic variations in
climate. A more reducing atmosphere, which would hive produced
an enhanced greenhouse effect, may have been respons file for
warmer periods in the early history of Mars and earth. Detailed
calculations relating atmospheric pressure and composition to the
temperature state of Mars are presented. The possibility of a runaway
greenhouse effect on Venus resulting in the emplacement of volat les

entirely in the atmosphere is also examined. Pe-.iodic variations in

orbital eccentricity and axial obliquit y may have contributed to

alternating glacial and interglacial periods on earth. Mechanisms
accounting for the laminated terrain of Mars, and the influence of

Martian tectonic distortions on the plane:': climate also receive

attention.	 J.M.B.

A79-31518' Gas drag in prir,ordial circumplanetary
envelopes - A mechanism for satellite capture. J. 8. Pollack. M E
Tauber (NASA, Ames Research Center, Moffett Feld, Calif.). and J
A. Barns (Cornell University, Ithaca. N.Y.). Icarus, %al. 37, Mar.

1979, J. 587 .611. 53 refs. 3rant No. NCA2-OR175-701
Known properties of the current solar system and Baden

he,mer's (1977) model of early Jovan evolution are emplo y ed to
develop a mechanism for satellite capture based on gas drag in
primordial circumplanetary envelopes. In particular, the deceleration
and fragmentation of M ^ parent bodies passing through an extended
primordial Jovan nebula may account for the clusters of prograde
and retrograde satellites of Jupiter. Subsequentiy, the fragments

probably underwent limited orbital evolution and were dispersed by
collision with a stray body. The heavy element cores of the out
planets may also be due to primordial gas drag capture. Nebular drag
capture of the Martian satellites Phobos and Deimos, Neptune's
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Nereid and Triton, and Saturn's Phoebe and Iapetus is also
conceivable	 J.M.B

A79-32120 • Shock tube determination o f sbsorptsun cross
sections and A 2 Delta X 2 Pi band transition moments of Si H. C.
Park (NASA, Ames Research Cee nter, Moffett Field, Calif.). Journal

of Quantitative Spectroscopy and Radiative Transfer, vol. 21, Apr.

1979, p . 373 385. 17 refs

A79-32207 • Spatially resolved methane bard photometry
of Jupiter. I - Absolute reflectivity and cemer-to-limb variations in
the 6190-, 72%, and 8900-A bands. If - Analysis of the south
equatorial belt and south tropical zone reflectivity. R A. West
(Arizona, University. Tucson, Ariz.). Icarus, vol 3B, Apr. 1979, p.

12-53. 49 refs. NSF Grant No AST-76-06809; Contracts No.
JPL 954057; No. NAS2.6265.

Spatially resolved measurements of the absolute reflectiv;ty and
center to limb variations of Ju p iter in the 6190, 7250 and 8900 A
methane bands and nearby continuum regions are presented and
analyzed for the south equatorial belts (SEBs) and south tropical
zone (STrZ). It is found that the polar hoods, equatorial zone, Red
Spot and north tro p ical zone have highest methane reflectivities,
with the temperate zones and polar regions having low refletivity

and the STrZ and SEBs having intermediate values. The data on the
SEB and STrZ are analyzed in terms of diffuse reflecting-scattering
and two-docd models of the vertical distribution of aerosols in the
Jovian atmosphere. To fit observations, the STrZ cloud top must
have between 0.55 and 0.43 bar total pressure and optical depth
between 1 .5 and 2.5. The reflecting scattering models are not

suitable for the SEBs. The SEB upper cloud is deeper, cloud
thickness is less and the lower cloud is deeper than in the STrZ. A

forward scattering haze layer accounts for limb darkening in the
continuum.	 A.L.W.

A710  32208' The vertical structure and thickness of
Saturn's rings. J. N. Cuzzi (NASA, Ames Research Center, Moffett
Field, Calif.), R. H. Durisen (NASA, Ames Research Center, Moffett
Field, Calif., Indiana University, Bloomington, Ind.). J. A. Burns, and
P. Hamill (NASA, Ames Research Center, Moffett Field, Calif.
Cornell University, Ithaca, N.Y.). Icarus, vol. 38, .Apr. 1979, p.

54-68. 17 refs Grants No. NCA2-OR175-,  . No. NsG-2227.
The steady state thickness and vert.cal structure of Saturn's

rings are discussed with regard to whether a collapse to a monolayer
due to particle collisions may be prevented by various mechanisms.
The differences between thick rings and wavy, monolayers are

outlined and used to show that such coherent ( p erturbations to the
rings as satellite and solar gravitational effects would produce a wavy
monolayer while such di"rsive mechanisms as meteoroid impact.
radiation pressure. Kepler shear and radial spreading, which would

produce the random particle motions necessary to maintain a thick
layer, are probably insignificant. Given a typical power law distribu

Lion, of particle saes, it is found that gravitational scattering of small
Particles by large ones would maintain a ring thickness of several
times the radius of the largest particl>s. A steady state rug thickness
of 20 to 50 meters, derived from energy considerations, would imply
a maximum particle size of a few meters.	 A.L.W.

A79. 32217 • Searching for nonsolar planets. R. N.

Bracewell (Stanford Unweri.;y, Stanford, Calif.) and R. H MacPhie
(Waterloo, University, Waterloo. Ontario, Canada). Icarus, vol. 38.
Apr. 1979, p 136-147 19 refs. Grant No. NCA24DR745-716

The use of infrared techniques to search for nonsoiar planets is
examined and compared with other possible rmchods Long focus
astrometry, spectroscopic adial velocity measurements and space
borne apodization all use visible light and need further refinement to
be practical. Infrared offers an advantage of about 10 to the 5th over

visible light as regards the ratio of power received from starand
planet Long baseline infrared interferometry from earth orbit could
piece an interferometric null on the star to enhance planetary
rrrdiat-on and a spinning interferometer would modulate planetary
emission to permit synchronous detection. such an interferometer is
illustrated. The limit to sensitivity would be set by thermal radiation
to the detector and the infrared component of zodiacal light A.L.W.

A79,32650 • ThermocMmiul and flammability properties

of some thermoplastic and thermwt polymers A review. D. A.
Kourtrdes (NASA, Ames Research Center, Moffett Feld, Calif.).

Polymer-Plastics Technology and Engineenng, vol 11, no. 2, 1978.

p. 159198 46 refs.
The thermochemical and flammability properties of thermoplas

tic and thermoset polymers are discussed. The results of a thermo
gravimetric analysis of the polymers conducted on a DuPont 950
thermogravimetnc analyzer using both nitrogen and air atmospheres
are presenter'. Experimental data on smoke evolution are given, and
the methodology for assessing the relative toxicity of the pyrolysis

effluents is described. The values obtained from the flammability
tests are compared with the stoich ometric char yield, and it is shown

that the ignition tendency of the polymers is a linear function of the

resin char yield.	 A.A

A79.33153 • On the chortle polarization of cosmic systems.
A. Barnes (NASA, Ames Research Center, Theoretical and Planetary
Studies Branch, Moffett Field, Calif.). Astrophysical Journal, Parr 1,
vol. 229, Apr. 15, 1979, p . 679.681.

The positive electric charge density associated with the internal
electric fields of self-gravitating systems in hydrostatic equilibrium
can be canceled by nearby external flowing plasmas, such as winds.
For example, it can be shown that the positive electric charge of a
star is likely to be comps: tely screened by its stellar wind. Because
winds and other nonstat.c po%rnmena are widespread, the electrical
polarization due to the positive charge on static systems such as stars
should occur on relatively local scales, in contrast to the universal
scale recently suggested by Bally and Harrison. The latter viewpoint
would be correct only if the entire universe were in strict hydrostatic
equi l ibrium.	 (Author)

A7%33503 • The seasonal variation of ozone density in the
Martian atmosphere. T Shimazaki (NASA, Ames Research Center,
Moffett Field. Calif l and M. Shimizu (NASA, Ames Research
Center, Moffett Field, Calif.; Tokyo, University, Tokyo. Japan).
Joumal of Geophysical Research, vol 94, Apr. 1, 1979. p

1269 1276 35 refs.
A one-dimensional, time-dependent model has been developed

to investigate seasonal variations in ozone density in the Martian

atmosphere- The model utilizes data for atmosphe r ic temperature,

pressure, and water vapor abundance observed by Viking. The results
indicate that a high ozone density is not produced near the winter
solstice but is in rather late winter, when the amount of water vapor
is still small and the solar radiation can penetrate more deeply. A
similar condition met in early winter does not necessarily produce a
high ozone density because of the predicted higher H02 density.
Seasonal variations in ozone abundance are discussed in terms of the

abundances of H2O and H2 and the seasonal variations in their
reaction products H2O2 and HOx. The roles of transport, the effects

of ozone loss to the surface, and the differences between northern
and southern hemisphere ozone distributions are also discussed.

(Author)

A79-33519 •	 Precipitation fluxes of energetic electrons	 at
Jupiter An esbntated upper limit. M F. Thomsen and D D.

Sentman (Iowa. University. Iowa City, Iowa). Journal of Geophysical
Research, vol 84, Apr. 1, 1979, p. 1409-1418 42 refs. Contract No,

NAS2 6553.
Divine's 11976) model for the observed energetic ele r -.ron fluxes

in the inner Johan magnetosphere is used to calculate space
de,is;tie,, a,d the combined source and loss term is evaluated for
steady -state radial diffusinn conserving the first and second adiabatic
invariants. Of raer-limit estimates for the ionospheric precipitation
fluxes at var e,;s values of L and over various electron energy ranges
are derived by assumu p y that contributions to the source term are
negligible e nd that particle precipitation due to pitch angle diffusion
in the loss cone is the nain contributor to the loss term. The energy
deposition rates corresponding to these precipitated Particles are
estimated, along with the bremsstrahlung X-ray emissions that should
result- It is found that the X ray emissions should be 5 to 6 orders of
magnitude below the reported upper observational limit. 	 F.G.M.
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A79.33527 • Radial diffusion of lo-injecte ,' plasma. C K.
Goertz and M. F. Thomsen (Iowa, University, Iowa Cay, Iowa).
Journal of Geophysical Resoar-a. vol 84, Apr. 1, 1979, p.

14991504. 19 rr fs. NSF Grant No ATM-76 .82739, Contract No.
NAS2-6553.

The paper reexamines the problem of particle injection by to
and subsequent radial diffusion by flux tube interchange using a
proper phase space density formulation. The mathematical formalism

is developed, and the theoretical results are compared with the
observations, taking into account the pitch angle and energy coverage
of the detector on Pioneer 10. Two objectives are pursued: (1) to
test the hypothesis of Siscoe and Chen (1977) that to is the source
for all of the plasma observed by Frank at al. (1976) inside 10 R(J);
and (2) to describe a simple but flexible method intended to analyze
the observations of any other plasma instrument flown through the

inner Jovian magnetosphere, e.g., those on Voyager 1 and 2 and

Galileo.	 S.D.

A79.33992 • SOLARES A new hope for solar energy. K.
W. Brllman, W. P. Gilbreath (NASA Ames Research Center, Moffett
Field, Calif ), and S. W. Bowen. In: Alternative energy sources;
Proceedhrgs of the Miami International Conference, Miami Beach,
Fla.. December 5-7, 1977, Volume 1. (A79-33984 13-44) Washing-

ton, D.C., Hemisphere Publishi nq Corp., 1978, p. 233255. 13 refs.
A system of orbiting reflectors SOLARES, has been studied as a

possible means of reducing the diurnal variation and enhancing the
average intensity of sunlight with a space system of minimum mass
and complexity. The key impact that such a system makes on the
economic viability of solar farming and other solar applications is
demonstrated. The system is compatible with incremental implemen
tation and continual expansion to meet the world's power needs.
Key technology, environmental, and economic issues and payoffs are
identified. SOLARES appears to be economically supe r io r to other
advanced, and even competitive with conventional, energy systems
and could be scaled to com pletely abate our fossil fuel usage for
power generation. Development of the terrestrial solar conversion
technique, optimized for this new artificial source of solar radiation,
yet remains -	(Author)

A79-34211 • Infrared observations of NGC 207VIRS/ and
AFGL 490 - Two low-luminosity young stars. P M Harvey, M F
Campbell, W. F. Hoffmann, H. A. Thronson. Jr. (Steward Observa

Tory, Tucson, Ariz.), and I Galley (California Institute of Technol-
ogy , Pasadena, Calif.). Astrophysical Journal, Parr 1 vol 229 Ma y 1.

1979, p 990 993, 30 refs. Grants No. NGR 03-002 390, No.
NGR-05.002281.

Infrared observat .,ass are presented of two compact sources
associated with molecular clouds. Photometry from 2 to 200 microns

of the source associated with an OH maser in NGC 2071, OH
205.1-14.1, shows a steep increase in flux from 2 to 50 microns.
Scans at several wavelengths fail to resolve the source. Photometry at

50200 microns of the other object, GL 490. when combined with
earlier 2 20-micron spectrophotometry, shows an infrared energy

distribution that is much broader than that of the NGC 2071 source.
Both sources are interpreted as young, possibly pre main-sequence
objects with differences in energy distributions due principally to
differences in the distribution of circumstellar matter 	 (Author)

A79. 34226' Landau damping effects on solar wind fast
Wastes, N. D'Angelo, G Jcyce. and M E Pesses (Iowa, University.
Iowa City, lowal Astroph ysical .'rnal Part 1, vol 229. May 1,

1979, p. 1138 1142 1 8 ef , NSF supported research, Grant No
NGL 16-001043, Wimnt No. NAS2 6553

Recent measurements by the Pioneer 10 and Heiros 1 spacecrah
show that the leading edge of a corctating structure spreads as it
moves from 0.3 AU to the orbit of the earth and steepens again

farther out. By including Landau damping ef fects in the dynamical

behavior of the streams, the above qualitative features can be ac-

counted for 	 (Author)

A79.34237 • Star formation at a front far- infnred obaar-
vations of AFGL 333. W A. Thronson, Jr., P. M. Harvey (Steward

Observatory, Tucson, Ariz.). and I. Galley (California Institute of
Technology , Pasadena, Calif.). Astrophysical Journal, Part 2 - Letters
to the Editor, vol 229, May 1, 1979, p. L133 L136. 23 refs. Grant
No. NGR-03-002.390

Far-infrared maps of AFGL 333 at 50 and 100 microns with 40
arsec resolution are presented. The observed luminosity of about
14,000 suns, together with previous radio continuum observations,

indicates that the so—e is powered by a 80.5 zero-age main-
sequence star. The relatively low molecular density of about 1000

per cu cm inferred from the observed dust optical depth probably
implies that AFGL 333 is not as young as the other H II/infrared
objects, W3(A) and W310H), in the W3M4 system. 	 (Author)

A79.34759 • M Post Landsat D advanced concept evaluation
/PLACE/. L. D. Alexander U R Alvarado (General Electric Co..

Space Div., Philadelphia. Pa.), and F S Flatow (NASA, Goddard
Space Flight Center, Greenbelt, Md.). In: Conference on Advanced

Technology for Future Space Systems, Hampton, Va., May 8 10,
1979, Technical Papers. (A79-34701 14 . 121 New York. American

Institute of Aeronautics and Astronautics. Inc , 1979, p 504-510.
Contract No. NAS2 9580. (AIAA 79-0944)

The aim of the Post Landsat 0 Advanced Concept Evaluation
(PLACE) program was to identify the key technology requirements
of earth .F rurces satellite systems for the 1985-2000 period. The
program involved four efforts ( 1) examination of future needs in the
earth resources area, (2) creation of a space systems technology
model capable of satisfying these needs, 13) idenniication of key
technology requirements posed by this model, and (4) development
of a methodology (PRISM) to assist in the priority structuring of the
resulting technologies.	 B.J.

A79.34760 • - Future planetary probes for Jupiter and Sat-
urn. A J. Butts (Martin Marietta Aerospace, Denver, Colo.) and J. P.
Murphy (NASA, Ames Research Center, Moffett Field, Calif.). In
Conference on Advanced Technology for Future Space Systems,
Hampton. Va., May 8-10, 1979, Technical Papers. (A79-
34701 14 . 12) New York, American Institute of Aeronaut cs and

Astronautics, Inc„ 1979, p. 511-518. 5 refs. (AIAA 790945)
The paper describes a study conducted to identify the tech-

nology developments that would allow deep atmospheric investiga-

tions of Jupiter and Saturn to proceed beyond currently planned
investigation of the upper atmosphere. The study considered a deep

probe mission that would provide the capability to scientifically
examine planetary atmosphe, !s to the 1000 bar level and 1400-K
level. The major conclusion s of the study are that (1) a probe

designed for Jupiter can tar used with minor changes for Saturn, (2)
new science rnstrumert technology developments are required, and
(3) the only new technology developments required in the engineer
ing subsystem ere high pressure thermal 	 ,ulation materials and

advancer, data processing techniques.	 B.J.

A7f34948 ' Retarding potential analyzer for the Pioneer

Venus Orbiter Mission. W. C. Knudsen, J. Bakke (Lockheed Research
Laboratories, Palo Alto. Calif.), K. Spenner, and V. Novak
(Fraunhofer-Gessellschaft zur Forderung der angewandten For-

schung, Freiburg en Breiseau, West Germany), Space Science
lns:rumenrarron, vol. 4, Apr. 1979, p. 351372, 23 refs, Bundes-
ministerrum fur Forschung rind Technologie Contract No. 01

DG238(RV 14-B 28/73), Contract No NAS2 8811
The retarding potential analyzer on the Pioneer Venus Orbiter

Mission has been designed to measure most of the thermal plasma
parameters within and near the Venusian ionosphere. Parameters

include total ton concentration, concentrations of the more

abundant ions, ion temperatures, ion drift velocity, electron tempera
lure, and low energy (0-50 eV) electron distn,ution function. To
accomplish these measurements on a spinning vehicle with a small
telemetry bit rate, several functions, including decision functions not
previously used in RPA's, have been developed and incorporated into
This instrument. The more signitcant furtions include automatic
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electrometer ranging with background current compensation; digital,
quadratic retarding potential step generation for the ion and
low-energy electron scans; a current sampling interval of 2 ms
throughout all scans, digital logic inflection point detection and data
selection, and automatic ram direction detection. Extensive numeri.
cal simulation and plasma chamber tests have been conducted to
verify adequacy of the design for the Pioneer Mission. 	 (Author)

A79.35617 • Compact H 11 regions in the far-infrared. H. A.
Thronson, Jr. and D. A. Harper (Yerkes Observatory, Williams  Bay,

Wis.). Astrophysical Journal, Part I, vol. 230, May 15, 1979, p.

133. 148.	 75	 refs.	 Grants	 No.	 NGR-14 .001 . 211:	 No

NGR-14.001 227,
Far-infrared 140. 150 microns) observations of W51 (G49.50.4),

K3-50, DR 21, NGC 7538, and W3(OH) are pi esented and discussed.
At these wavelengths each source is dominated by a small bright
component closely associated with a compact H II region. Their

s pectra can be explained as emission by dust at temperatures of
30-50 K. Some of the objects appear to be optically thick out to
wavelengths of about 60 microns. Of the 10 source components in
the five regions, at least four may be powered by pre-main-sequence

stars. The far-infrared data are consistent with depletion of volatile
components of the dust within compact H II regions, but do not

clearly require destruction or expulsion of refractory grains. The
bulk of the dust which emits primarily in the far-infrared must iic al
a dense shell immediately outside the ionized zone. The sources are
possible precursers to open clusters with stellar masses in the range

from 1,000 to 10,000 solar masses.	 (Author)

A79-35672'	 A one-dimensional model describing aerosol
formation and evolution in the stratosphere. I - Physical processes
and mathematical analogs. II Sensitivity studies and comparison
with observations. R. P. Turco IR & D Associates, Manna Del Rey,
Calif.). P. Hamill, 0. B. Toon, R. C. Whitten (NASA, Ames Research
Center, Space Sciences Div., Moffett Field. Calif.), and C. S. Kiang
(National Center for Atmospheric Research, Boulder, Colo.) Journal
of the Atrnospherr. Sciences, vol. 36, Apr 1979, p 699 736. 154

refs.
A new time-dependent onedimensional model of the strato-

sphcnc sulfate aerosol layer is developed. The model treats atmo
spheric , notochemisiry and aerosol physics in detail and includes the
interaction be;ween gases and particles explicitly. It is shown that
the numerical algorithms used in the model are quite precise..

Sensitivity studies and comparison with observations are made. The
simulated aerosol physics generates a particle layer with most of the
observed properties. The sensitivity of the calculated properties to
changes in a large number of aeronomic aerosol parameters is
discussed in some detail. The sensitivity analysis reveals areas where
the aerosol model is most uncertain New observations are suggested
that might help resolve important questions about the origin of the

stratospheric aerosol layer. 	 S. D.

A79-35829 ' Subsolidus convective cooling histories of
terrestrial planets. G. Schubert (California. University, Los Angeles,

Cali f .i, P. Cassen, and R. E. Young (NASA, Ames Research Center.

Moffett Field, Calif.). Ic.rrus, vol 38, May 1979, p. 192211. 65 refs.

Grants No. NGR-05-007-.'17, No. NsG 7315.
The subsolidus convective cooling histories of terrestrial planets

evolving from hot initial stat
es are investigated quantitatively. A

simple analytic model simulating average heat flux from a vigorously
convecting mantle and incorporating a mantle viscosity proportional
to mantle temperature and a lithosphere which thickens as the planet
cools is employed. Heat flux from the convecting mantle is
calculated on the bass of a power law relation between Nusselt
number and Rayleigh number. The temperature distribution in the

lithosphere is assumed to be linear throughout the cooling history of
the planet. Cooling histories have been determined for the earth,
Mars, Mercury and the moon and the mantle temperature decreases,
mantle viscosity increases and decreases of heat flux to the surface
and to the base of the lithosphere and of Nusselt and Rayleigh

numbers are illustrated for each planet. It is found that primordial
heat can contribute substantially to the present surface heat flux of a
planet.	 A.L. W

A79-36427 • The energetics of the ionosphere of Venus - A
preliminary model based on Pioneer Venus observations. T E
Cravens, A. F Nagy, R. H. Chen (Michigan, University, Ann Arbor,
Mich.), L. H. Brace (NASA, Goddard Space Flight Center, Greenbelt,
Md.), and W. C. Knudsen (Lockheed Research Laboratories, Palo

Alto, Calif.). Geophysical Research Letters, vol. 6, May 1979, p.

341 3". 32 refs. Contract No. NAS2-9130. Grant No.

NGR 23005-015.
A model of the energy balance of the dayside ionosphere of

Venus is presented. The coupled energy equations for electrons and
ions are solved numerically and the calculated temperatures are
compared with temperatures measured by instruments on the
Pioneer Venus Orbiter. Neutrai and ion de isrty profiles consistent
with those measured by various Pioneer Venus experiments are used
in the model. It was found that using standard EUV sou.-es and
thermal conductivities the calculations produce temperatures that are
much lower than the measured ones. Consequently, further calcula
tions were performed in which (1) the thermal conductivities were

inhibib..,d by means of an almost horizontal magnetic field and/or (2)
hea; inflow into both the electron and ion gas at the tnn of the

ionosphere was disumed due to the solar wind interactw It was
found that the i—culated and measured temperatures were in
reasonably good agreement if the thermal conductivities were

inhibited by a near horizontal field of abc	 10 gammas and if the

electron and ion heat fluxes were taken to be 4 x 10 to the 8th eV/sq
em/sec and 10 to the 7th eV/sq cm/sec, respectively.	 (Author)

A79,36429 • Plasma diffusion into the wake of Venus. T,
Gombosi (Michigan, University, Ann Arbor, Mich., Magyar Tudo-

manyos Akadem a Kozponb F z kai Kutato Intezet, Budapest,

Hungary). T. E. Cravens. A F Nagy (Michigan, University, Ann

Arbor, Mich.), L. H Brace (NASA, Goddard Space Flight Center,
Greenbelt, Md.). and A J Owens (Delaware, University, Newark,

Del.) Geophysical Research Letters. vol. 6. May 1979, p. 349352

17 refs. Contract No NAS2 9130, Grant No. NGR 23-005015.
A model of the diffusion of onosheath plasma into the wake

region of Venus is presented It is shown that particle diffusion,
which is assumed to be a consequence of the fluctuating magnetic

field observed in the wake of Venus by Pioneer Venus and Veneras 9
and 10, can explain the plasma observations made in the wake by
Veneras 9 and 10 The pressure due to these ditfusmg particles when
balanced against the ionospheric pressure yield -onopause heights less
than 1000 km for zenith angles less than about 135 deg. The model
also predicts significant fluxes of low energy electrons andions for
zenith ar.gles less than 135 deg. which are capable of producing the
observed mghtside ionosphere 	 (Author)

A79-37129 • Phase relations in the Fe-Ni-Cr S system and
the sulfdation of an austenitic stainless steel. K T Jacob. D B Rau
(NASA, Ames Research Center, Materials and Physical Science
Branch, Moffett Feld, California, University, Lawrence Berkeley

Laboratory, Berkeley, Calif), and H. G. Nelson (NASA, Ames
Research Center, Materials and Physical Science Branch. Moffett

Field, Calif.) Oxidation of Metals, vol 13, Feb. 1979. p 25 55 53

refs. ERDA suraported research; Grem No. NCA2 p R050 706.

A79-37164 ' Nucleation, growth, and posideposition ther
molly induced eprtaxy of gold on sapphire. K Heinemann. H K
Kim, and H Poppa (NASA Stanford, Joint Institute for Surface and
Microstructure Research, Moffett Feld, Calif 1. (American Vacuum
Society, Natrona/ Symposium, 25th, San Francism, Calif, Nov
27 Dec. 1, 1978) Journal of Vacuum Science and Technology, vol.
16. Mar. Apr 1979. p 622 624 16 refs NSF Grant No.

DMS 76 P 44. Grant No NsG 2249
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A79-37167' Pioneer Venus large probe neutral mass spec
trometer. J. H. Hoffman, R. R Hodges, arld K. D. Duerksen (Texas.
University, Richardson, Tex.). (American Vacuum Society, National
Symposium, 25th, San Francisco, Calif, Nov. 27•Dai 1, 1978.)
Journal of Vacuum Science and Technology, vol. 16, Mar Apr.

1979, p. 692 R94. Contract No NAS2 8802.
The Pioneer Venus large probe neutral mass spectrometer

(LNMS) uses a single focusing magnetic sector field mass analyzer
with mass range of 1208 amu, resolution sufficient to separate the
mercury isotopes, and sensitivity sufficient to detect minor consti
tuents in the 1 ppm range relative to the CO2 in the Venus
atmosphere. A combination of ion and chemical pumping is used to
maintain a vacuum in the mass analyzer and to remove the
atmosphere gases which enter the ion source chamber through a

special leak. A microprocessor controls the operation of the
instrument through a highly efficient peak stepping and data
compression program, permitting acquisition of a complete mass

spectrum roughly once each minute. 	 P.T.H.

A79.37422 • K Cosmic ray intensity gradients in the outer
solar system measured by Pioneer 10 and 11. R. B McKibben, J. J.
O'Gallagher, K. R. Pyle, and i. A. Simpson (Chicago, University,

Chicago, If I. In: International Cosmic Ray Conference, 15th,
Plovdiv, Bulgaria, August 1326, 1977, Conference Papers. Volume 3.
(A79-37301 15-93) Sofia, B'Igarska Akademiia na Naukite, 1979, D.

?40. 245. 7 refs. NSF Grant No. ATM 7520407, Contract No,

NAS2-6551.
Earlier results are extended to nclude data from Pioneer 10 to a

radial range of 11.3 AU, and from Pioneer 11 inward from 5 AU to
3.75 AU after Jurw^ encounter, and to a maximum heliographic
latitude of 17 deg. The data include the period from March 1972
through October 1976, during which time the neutron monitor
cosn,ic ray intensity was, except for a few significant excursions,
near solar minimum level. It is shown that the radial gradients of all
particle species considered are small and positive throughout the
period of study. On a shorter time scale, the data indicate transient
decreases in the value of the differential gradient assoc awe with
major decreases in the cosmic ray intensity in the inner solar system.
The observations are consistent with a modulatrg region whose

radius is large compared to 11 AU. The 'anomalous' helium
component, present since 1972 at earth orbit, is observed cont nu

ously at all radial distances. 	 S.D.

A79, 37525 ' = Jupiter's magnetosphere as a 'point source' for
electrons propagating from 1 to 12 AU D L Chenette. T. F.
Conlon, K R Pyle (Chicago. University, Chicago, IIIJ, and J. A

Simpson, In: International Cosmic g ay Conference, 15th, Plovdiv.
Bulgaria, August 1326, 1977, Conference Papers. Volume 5.

(A79, 37301 15,931 Sofia, B'Igarska Akademiia na Naukite. 1978, p
226231 12 refs. NSF Grant No. ATM 7520407, Contract No-

NAS2 6551.
A profile of elect, on int ensities in the interplanetary medium

from 1 to 12 AU obtained from Pioneer 10 measurements of the 3-6
MeV Jovian electron flux shaws recurring intensity peaks, the
amplitude of which decreases with increasing distance from Jupiter
loth in the direction of the sun and away from it Concurrent IMP 8
measurements of the 2 12 MeV electron flux revealed a series of

27 -day recurrent intensity increases modulated with a period of
about 13 months, beginning about four months before the probable
magnetic field connection between earth and Jupiter Amplitudes of
the intensity increases reached a maximum near the time of best
connection These results are consistent with a three dimensional
interplanetary diffusion model with Jupiter as a continuously
emitting point source	 C K D

A7937698' Direct observation of voltage barriers in ZnO
varestors_ 0 L Krivanek, P Williams, and Y C. Lin (California,

University, Berkeley, Calf.). Applied Physics Letters, vol. 34, June 1,
1979. p 805, 806 13 refs. Research supporter) by the U.S
Department of Energy, NSF Grant No. DMR 77 24u22, Grant No.

NCA20R050 705

Voltage barriers in a ZnO varistor have been imaged by
voltage-contrast scanning electron microscopy They are due to grain

boundaries and are capable of supporting voltage differences of up to
about 4 V.	 (Author)

A7937825' Nonresonance rotation of Venus. I. I Shapiro
(MIT, Cambridge, Mass I. D B Campbell (National Astronomy and
Ionosphere Center. Arecibo, P R ), and W. M DeCamph (Harvard
University, Cambridge, Mass.). Astrophysical Journal, Part 2 Letters
to the Editor, vol 230, June 1, 1979, p. L123 L126 14 refs.
Contract No NAS2 9483.

Radar observations accumulated over the past 14 yr are used to
make a precise estimate of the spin vector of Venus. The results
obtained show that the spin vector of Venus may be adequately
described in the standard 1950.0 coordinate system by a period of
243.01 + or 0 03 days (retrograde) and a north pole direction
corresponding to alpha = 272.8 + or 0.5 deg and delta = 67.2 + or
0.3 deg, the quoted errors represent estimates o f 70% confidence
intervals. The angular separations between the spin rector and those
vecto s representing the unit normals to the invariable plane of the
solar system and the orbital plane of Venus are found to be 0.5 deg

and 2.6 deg, respectively. It is concluded that Venus is not rotating
with a resonance spin period relative to the orbit of earth and that
the spin of Venus may be in a generalized Camini state. 	 F.G.M.

A79639026 • - A p.neral and computationally fast formula-
tion for radiative transfer with scattering. A C. Cogley and A.
Sharma (Illinois, University, Chicago, III.). American lnsritute of
Aeronautics and Astronautics, Thermophysics Conference, 14th,
Orlando, Fla, June 41i, 1979, Paper 79-1035. 9 P. 15 refs. NSF
Grant No 77-11713, Grant No. NCA2 OR330 701.

A general formulation of monocromatic radiative transfer with
scattering has been developed for plane-parallel geometry. The
inhomogeneous and nonisothermal medium absorbs, emits, and
anisotropically scatters radiation. Surfaces can emit and scatter
radiation in any specified manner. The solution procedure uses the

fact that phase in c oherent scattering is linear in radiative sources.

Certain basic scattering functions are then defined and calculated by
an adding computer code using matrix algebra. These scattering
functions are weighted by the temperature field and summed
(superimposed) to obtain the solution for any specific problem.
Numerical results for exiting intensities and one-sided heat fluxes

from general media bound by one arbitrary surface are presented.

These parametric studies demonstrat , the effects of scattering

particles and surfaces on radiative transfer from inhomogeneous and
nonisothermal media. Application of the formulation to radiative

equilibrium i ,, ,ISO discussed. The conclusion is that all problsms in
plane-parallel radiative transfer with scattering can be solved b y a
common and computationally fast algorithm based on this formula

tion.	 (Author)

A79 38059 ' „ Time-dependent local density measurements in

unstead y flows. R L. McKenzie. D J Monson, and R J Exberger

(NASA, Ames Research Center, Moffett Feld, Calif ) American
Institute of Aeronautics and Astronautics, Thermophysics Confer
ence. 14rh, Orlando, Fla., June 4 .6. 1979. Paper 79-1068 5 p 8 refs

A laser induced fluorescence technique for measuring the
relative time dependent density fluctuations in unsteady or turbulent
flows is demonst aced. Using a 1 5 W continuous wave Kr(•) laser
measurements hase been obtained in 0 1 mm diameter by 1 mm long
sampling volumes in a Mach 3 flow of N2 seeded with biacetyl vapor.

A signal amp) ,ude resolution of 2`o was achieved for a detection
frequenc y bandwidth of i0 kHz The measurement uncertaint y was

found to be dominated by noise behaving as photon statistical noise

The pran , cal limits of signal to .noise ratios have been cha!tctenzed
for a wide range of detection frequency bandwidths that encom
passes those of interest in supersonic turbulence measurements

(4 ut nor )
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A79-38123 • N Transient ablation of Teflon in intense radia-

tive and convective environments. N. Arai (NASA, Ames Research

Canter, Moffett Field, Calif.). AIAA Journal, vol 17, June 1979, p.

634 640, 13 refs.
On the basis of this investigation of the high-temperature

behavior of polytetrefluoroethylene (PTFE), the transient one
dimensional ablation of PTFE has been developed by taking into
account the optical transmittance of both the amorphous zone and

the cr y stalline zone of PTFE layer. Results show that although the
exposed surface receded at an apparently steady state, both the
internal temperature and the thickness of the gel layer increase

continuously due to the internal absorption of radiation. 	 (Author)

A79.38289 • An orbiting infrared interferometer to search
for nonsolar planets. R. H. MacPhie (Waterloo, University, Waterloo,
Ontario, Canada) and R. N. Bracewell (Stanford University. Stan-
ford, Calif.). In: Instrumentation in astronomy III; Proceedings of
the Seminar, Tucson, Ariz.. January 29-February 1, 1979. (A79-
38256 16-35) Bellingham, Wash., Society of Photo-Optical Instru-

mentation Engineers, 1979, p. 271-278. 10 refs. Grant No. NCA2.

OR745-716.
This paper proposes an orbiting infrared interferometer with its

fringe null centered on a nearby star at a distance of say 10 parsecs.
A large planet ('Jupiter') would have an angular separation from the
star of about 0.5 aresec. To have a fringe crest on the planet, a fringe
period of 1.0 aresec is needed and at 40 microns the required
baseline is 8 m. Spinning the interferometer about the line of sight to
the star results, even with pointing errors, in a relatively slowly

varying but strongly suppressed stellar output and a more rapidly

varying fr+nge-like planetary signal rich in higher harmonics. For

pointing errors up to .050 aresec the planet's fourth harmonic greatiy

exceeds that from tho star thereby relaxing interferometer pointing

tolerances. Indeed, it appear , ''tat the limiting factor is zodiacal

infrared background radiation and not the intense localized stellar
flux which can effectively be eliminated by the fringe null of the

spinning infrared interferometer. 	 (Author)

A79638562 • - Line-by-line transport calculations for Jupiter

entry probes. J. O. Arnold, D M. Cooper, C Park (NASA, Ames
Research Center, Moffett Field, Calif.), and S. G Prakash (Stanford

University, Stanford, Calif.). American Institute of Aeronautics end
Astronautics, 7hermophysics Conference. 14th, Orlando, Fla., June
4-6, 1979, Paper 79. 1082 17 p 44 refs

Line-by-line calculatrrns of the radiative transport for a coed,
tion near peak heating for en' y of the Galileo probe into the Jovian
atmosphere are derr,ued. The discussion includes a thorough
specification of the atomic and molecular input data used in the

calculations that could be useful to others working in the field. The
results show that the use of spectrally averaged cross sects-is for
diatomic absorbers such as CO and C2 in the boundary layer can dead

to an underest , mahon (by as much as 29% of the spmlidl flu ^ at the

stagnation point On the other hand, for the turbulent region near
the cone frustum, on the probe, the flow tends to be optically thin.

and the spectrally averaged results commonly used in coupled
radiative transport flow field calculations are in good agreement with
the present line by line results It is recommended that these results
be taken into account in sizing the final thickness of the Galileo's

heat shield.	 (Author)

A7938567 • - Numerical simulation of experiments in the

Giant Planet Facility. M. J. Green and W. C. Davy (NASA, Ames
Research Center, Moffett Feld, Cal f,). American Institute of
Aeronautics and Astronautics, Thermophysics Conference, 14th,
Orlando, F1a., June 4-6, 1979- Paper 79-1102 13 p. 29 refs.

Utilizing a series of exrstuig computer codes, ablation expert

ments in the Gant Planet Facilit y are numerically simu l ated. Of

primary importance is the simulation of the low Mach number shock

layer that envelops the test model. The RASLE shock layer code,
used in thr Jupiter entry probe heat-shield design, is adapted to the
experimental conditions RASLE predictions for radiative and

convect i ve heat fluxes are in good agreement with calorimeter

measurements. In simulating carbonaceous ablation experiments, the
RASLE code is coupled directly with the CMA material response
code. For the graphite models, predicted and measured recessions
agree very well. Predicted recession for the carbon phenolic models is
50% higher than that measured. This is the first time codes used for
the Jupiter probe design have been compared with experiments.

(Author)

A7938684 ' The Karhunen- Loeve, deft rate cosine, and re-
lated transforms obtained via the Hadamard transform- H W. Jones
(COM CODE, Inc.. Mountain View, Calif.), D. N. Hein (Kansas State
University of Agriculture and Applied Science, Manhattan, Kan.),
and S. C. Knauer (NASA, Ames Research Center, Moffett Field,
Cald.). In: ITC/USAP78; Proceedings of the International Telemeter
ing Conference, Los Angeles, Calif., November 1416, 1978. (A79
38676 16-32) Pittsburgh, Pa , Instrument Society of America, 1978,
p. 8798. 11 refs. Contract No. NAS2 9703; Grant No. NCA2

0 R 363.702
A general class of even,udd transforms is presented that includes

the Karhunen-Loeve transform, the discrete cosine transform, the

Walsh'-fadamard transform, and other familiar transforms, The more
complex even/odd transforms can be computed by combining a

simpler even/odd transform with a sparse matrix multiplication. A
theoretical performance measure is computed for some even/odd

transforms, and two image compression experiments are reported.
P.T.H.

A7338694 • Bandwidth compression of multispectral satel
lite imagery. A. Habib (TRW Defense and Space Systems Group,
Redondo Beach, Calif.). In: ITC/USA/'78, Proceedings of the
Irtternat or,:' Telemetering Conference, Los Angeles, Calif., Novem

ber 1416, 1978, (A79. 386161632) Pittsburgh, Pa., Instrument
Society of America, 1978, p. 199-205. 11 refs. Contract No.
NAS2 8394.

The results of two studies armed at developing efficient adaptive
and nonadaptr.e techniques for compressing the bandwidth of
multispectral images are summarized. These techniques are evaluated
and compared using various optimality criteria including MSE, SNR,
and recognition accuracy of the bandwidth compressed images. As an
example of future requirements, the bandwidth requirements for the
proposed Landsat D Thematic Mapper are considered. 	 B.J.

A7938718 ' A class of programmable satellite receivers. S.
W. Klare (Motorola. Inc., Government Electrun cs Div., Scottsdale,

Ariz.). In: ITGUSA'"78, Proceedings of the International Telemeter-
ing Conference, Los Angeles, Calif„ November 1416, 1978. fA79

38676 16. 321 Pittsburgh, Pa.. Instrument Society of America, 1978.

o. 509520 6 refs. Contracts No. NAS2 9707, No JPL 954308.
The primary purpose of programmable satellite receivers is to

provide flexibility in application through digital control of the

important functions of the receiver This per mats the acquisition and
demodulation of medium to very low data rates in widely varying

communications environments and over a wide range of modula• on
schemes. The first application o f the programmable concept is in the
high reliability, low powerNASA Standard Command Detector Unit.
A second programmable receiver has been designed and bread
boarded for the Jupiter Orbiter Probe or Galileo mission	 B.J.

A79. 38912 • p Preferential spectral transport by irrotatronal
straining K - Hanlalic and R E. Launder [Cal tornia. University,
Davis, Cahf,). In Turbulent boundary layers Forced, incompres-
s ble, norrreacting. Proceedings of the Joint Applied Mechanics,
Fluids Engineering and Bioengineering Conti-rence, Niagara Falls,

N.Y„ June 1820, 1979. (A79 . 38901 16-34) New York, American
Society of Meehan cal Engineers, 1979, p. 101 109 26 refs. Grant

No. NsG-2256.
The addition of an extra term to the conventional approximate

transport equation for the turbulence energy dissipation rate is
recommended. The term may be viewed as emphasizing the role of
irrotational deformations in promoting energy transfer across the
spectrum or, equivalently, as augmenting the influence of normal
strains. Calculations including the rew term are reported for the
plane and round jet and for several turbulent boundary layers. In the
rases considered the addition of the new term significantly improves

agreement with experimental data. 	 B.J.
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A79-38926 • N A prediction method for velocity and temper.
ature profile in a two-dimensional nominally steady turbulent
boundary layer. G G. Neigand [General Motors Cor p ., Detroit Diesel

Allison Div., Indianapolis, Ind.) and J. D. A Walker (Lehigh
University, Bethlehem, Pa.). In Turbulent boundar7 layers: Forced,
incompressible, non-reacting; Proceedings of the Joint Applied
Mechanics, Fluids Engineering and bioengineering Conference,

Niagara Falls. N.Y., June 1820, 1979. (A79-38901 16-34) New
York, American Society of Mechanical Engineers, 1979, p. 221.235.

32 refe Grant No. NsG-2135.
This paper describes a recently developed boundary layer

prediction method for a variable property compressible flow, in
which heat transfer takes place primarily by forced convection and
for which the mainstream Mach number is small, The leading order
terms, in asymptotic expansions for large Reynolds numbers, are
obtained for the mean velocity and temperature distribution in both
the inner and outer layer of the turbulent boundary layer. Closure in
the inner layer is achieved using an analytical model for the mean
profiles which is based on the observed coherent structure of the
time-dependent inner layer flow. For the outer layer, simple eddy
viscosity and cunductivity models are developed without recourse to
the Reynolds analogy. In the prediction method a numerical solution
of the outer layer equations is matched to the analytical inner layer
profiles as the computation piocedes downstream. Calculations ere
presented for a range of adverse and favorable pressure gradient flows
and the predicted results compare well with existing data. (Author)

A7939117 • Crustal evolution inferred from Apollo mag-
net's measurements. P. Dyal (NASA, Ames Research Center, Moffett
Field, Calif.), W. D. Daily (Eynng Research Institute. P rovo, Utah),
and L. L. Van'ian (Akademiia Nauk SSSR, Inst i tut Kosmichesk kh
Issledovanu, Moscow, USSR). In Lunar and Planetary Science
Conference, 91h, Houston, Tex., March 13-17, 1978, Proceedings.
Volume 1. (A79-39107 1691) New York, Pergamon Press, Inc.,

1978, p . 231 . 248. 22 refs. Grant No NsG-2082.
The topology of lunar remanent fields is investi( ted by

analyzing simultaneous magnetometer and solar wind spt . )meter
data. The diffusion model proposed by Vanyan (1977) tc -scribe
the held-plasma interaction at the lunar surface is ext, .ved to
describe the interaction with fields characterized by two scale
lengths, and the extendeo model is compared with data from three
Apollo landing sites (Apollo 12, 15 and 16) with crustal fields of
differing intensity and topology. Local remanent field properties
from this analysis are compared with high spatial resolution magnetic
maps obtained from the electro n reflection expo-iment It is

concluded that remanent fields over most of the lunar surface are
characterized by spatial variations as small as a few kilometers. Large
regions (50 to 100 km) of the lunar crust were probably uniformly
magnetized early in the evolution of the crust. Smaller scale 15 to 10
km) magnetic sources close to the surface were left by bombardment
and subsequent gardening of the upper layers of these magnetized
regions. The small scale sized remanent fields of about 100 gammas
are measured by surface experiments, whereas the larger scale sized
fields of about 0.1 gammas are measured by the orbiting subsatelhte

experiments,	 C.K.D.

A7939295 • Mare volcanism in the Hesrigoniu, region of the

moon. R. Greeley (NASA, Ames Research Center, Space Sciences
Div Moffett Field, Calif , Arizona State University, Tempe, Ariz.)
and P D Spudis (Arizona State University, Tempe. Ariz.). In. Lunar
and Planetary Science Conference, 9th, Houston, Tex., March 13.17,

1978, Proceedings. Volume 3 (A79 39253 1691) New York. Perga-
mon Ress, Inc , 1978, p 3333 3?49 24 refs. Grants No NsG 7141,
No NsG 7429

The paper considers the area in the vicinity of the crater
Heugonius. This area contains numerous sinuous rdles, craters with
irregular planimetric form, possible pvroclastic cones, and other
features of probable volcanic origin, and appears to be the vent
region that supplied lavas both northward to Oceanus Procellarum
and southward to the Humorum basin. The approach used involves
photogeologic interpretation of surface features and mapping of
mare units to derive a regional stratigraphic sequence The sequence
of mare vulcan sm provides insight iio the complex emplacement of
lunar lavas and the general volcanic history of the moon. 	 S	 D

A79.39309 • Size-frequency distributions of primary and
secondary lunar impact craters. D E Wdhelms (U.S. Geological
Survey, Menlo Park, Calif.), V R. Oberbeck, and H. R. Aggarwal
(NASA, Ames Research Center, Moffett Field, Calif.l. In Lunar and
Planetary Science Conference, 91h, Houston, Tex.. March 13 17,
1978, Proceedings. Volume 3. (A79-39253 16911 New York, Perga-

mon Press, Inc., 1978, p. 3735 . 3762. 45 refs. NASA Order W-13130.
The graphs of diameter vs frequency plotted in the preisent

study for primary impact craters produced in four time intervals
exhibit an appreciable change in form with age. A deficiency of small
craters relative to an extrapolation from the large-diameter parts of
the curves is greatest and extends to the largest sizes in the oldest
population (pre-Nectarian), whose curve approximates a log-normal
form, Successively younger populations (Nectanan, Imbnan, Coper-
nican plus Eratosthenian) have successively more small craters
relative to larger ones and more nearly log-tog distributions. Many of
the craters thought to be mall old primaries are here identified as
secondary craters of basi r ,s, on the basis of previously developed
criteria.	 V.P.

A79,39310 • A composition and thickness; modal for lunar
impact crater and basin deposits. R. H. Morrison (LFE Corp„
Richmond, Calif.) and V. R. Oberbeck (NASA, Ames Research
Center, Moffett Field, Calif.). In: Lunar and Planetary Science
Conference, 9th, Houston, Tex., March 1317, 1978, Proceedings.
Volume 3. (A793925316-91) New York, Pergamon Press, Inc.,

1978, p. 3763-3785. 45 refs.
A model was developed for determining the compositi jn and

thicknesses of continuous deposits e l large lunar impact craters and
basins. Results of a photogeologic study and topographic analysis c
continuous deposits of the lunar crater Oelisle, which support the
model, show that numerous secondary craters and crater chains with
concentric dunes on their uprange rims occur well within the mapped
deposits. At any given radius from Delisle, the secondary craters are
of equal freshness and not vastly different in size, but with increasing
radius they become better defined. The upper surface of the
cot inuous deposits reaches the level of the pre-existing mare surface
well within the mapped bounders of the deposits. 	 V. P,

A7939314 • Experimental studies of oblique impact. D E.
Gault (California Institute of Technology, Pasadena, Murohys Center
of Planetology, Murphys, Calif.) and J. A. Wedekind (NASA, Ames
Research Center, Moffett Field. Calif.l. In Lunar and Planetary
Science Conference. 9th, Houston, Tex., Mai:h 13-17, 1978.

Proceedings. Volume 3. IA793925316 .91) New York, Pergamon

Press, Inc., 1978, o. 38433875 34 refs.
Meteoritic materials most probably impact planetary bodies

along oblique trajectories inclined less than 45 deg above their

surfaces. Laboratory studies of hypervelocity impacts against rock

and particulate media are presented that indicate important effects
of obliquity on crater size, shape, and ejecta distribution. The effects

are particularly important to crater size frequency analyses and

geologic interpretations of crater formations Impacts at shdllo"

me,dernee, which are not uncommon, lead to ricochet of the
impacting object accompanied with some entrained excavated

materials at velocities only slightl y reduced from the pre inici

value.	 (Author i

A7939950' Bonding of nitrogen atoms on Cu/001/ sur-
faces A cluster approach. H L Yu I NASA Stanford, Jane Institute

for Surface and Microstructural Research, Moffett Field, Cali f I and
E E Whit i ng (NASA, Ames Research Center, Moffett Field, Cnhf 1

Surface Science, vol 82, 1919, P 30 1 314. 25 refs
A study of the chemisorption of nitrogen atoms on a copper

surface has been performed - based on an analysrt of the electronic
structure of the Cu5N cluster obtained from self consistent field
X-alpha scattered wave calculations. Calculations show that the
chemisorption of nitrogen on Cu(001) surfaces induces peaks below
and above the Cu d-band region in the total density of states curve
The bonding orbitals formed between the N 2p and the Cu valence
orbitals aie generally, tourxl near the bottom of the Cu d band legion,
wh 1 v the antitionding orbitals formed between the N 2 p and Cu
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,irbuals are found to Ire above the Cu d band region. These
tiybrrdized orbitals involving the N 2p orbital gave a satisfactory
interpretation of the adsortate induced structure reported in
N /Cuf001) Wiravrolet photoemissron studies.	 (Author ►

A794W56 • Laser stimulated migration of adsorbed atoms

on solid surfaces. M S. Slutsky (Rochester, University, Rochest,
N.Y 1 and T F. Gorge. Journal of Chemical Physics, vol. 70, Feb. 1,

1979, p. 12311235. 16 refs. NSF Grant Nu. CHE-77.27826,
Contract Nn F49b?nL7 8.0005. Grant No. NsG 2198.

This paper presents a unshed theory of the coherer r multiple-
photon excitation and laser stimulated migration of atoms adsorbed
on solid surfaces. We show that under steady-state excitation the
migration of the itrienrbed atom on the surface is d:ffusional, with

diffusor consent dependent upon field intensity, surface tempera-
ture, relaxation constants, dipole moment strength, laser frequency,
and the vibrational frequency of the adsorbed atom. In pa rticular, it

is shown that the rate of diffusion is proportional to the held
intensity. Finally, we discuss the utility of laser stimulated migration
in the enhancement of surface chemica l react:ons, as well as in the
analysis of surface relaxation&! processes.	 (Author)

A794008/ • Internal photoem:ssion in Ag-Al203-AI ji-c-

bons. J. M. P Guedes C W. Slavri T. K Gusta f son (California.
University, Berke lev. Calif.). and R. K. Jain (Hughes Research

Laboratories. Malibu. C,cf I IEEE Journal of Ouanrum Electronics,

vol OE 15. June 1979. 	 475481 25 refs Grant No. NsG 2151.
Contract No. F44620 . 76-C 0100

The magnitude of the Dhoton-induced current 'n Ag-Al203-AI
metal-oxide-metal junctions has been studied as a function of photon

energy and angle o f incident radiat,on. Photocurrents were theoreti

fill y analyzed on the tasis of a modified vacuum photoemission

mode l (Jain, 1975. Slaymin et al., to be published). Optical
constants previously reported in the literature Ilrani et ?I., 1971,
Ehniereich et al., 19631 were used to calculate the true spatial

generation rate in Ag ano Al as a function o f the angle, polarizatir

of incident radiation, and film thickness Results were found to be

very good agreement with experimentally determined values for a
tunable dye laser with a KDP doubling crystal pumped by a
0-switched Nd YAG laser with a Lil03 doubling crystal The system

provided risetimes of 50 ns or less and pe?k powers of 10 W Under
short circuit conditions the photoresronse to .ncident power was

lineal _o to available powe r densities ;i f 10 kW'sq cm. Quantum
efficiencies ^,, about 0.11b at ze o-bias, near 38 eV under P
polarization. were typically observed	 C.K.D.

A7940492 • Atomic electron excitation probabilities
during orbital electron capture by the nucleus. B. C isernann, M. H.
Chen (Oregon University, Eugene, O re.), J, P. Briand, P. Chevallier,

A. Chetioui. and M. Tavernier (Paris, Unwersitl. Institut du Radium,

Parrs V1, Umver• • . Paris, France). Physical Review C Nuclear
Physics, 3rd'_-nes, vo l 19 . Mar 1979, P, 1042 1046 18 r 's. Grants

Nc %GP 38 .003 - 036. No. DAAG29 7b -G 0010
1pproximate probabilities of eleet r t i excitation (shakeup

shakeoff) from vinous atomic states during nuclear n. electron

capture have been calcu l ated in the sudden approximation, using
,fartree-Fuck wave functions. Total excitation probabilities are much

l ower than during inns shell nization by photons or electrons, and
ns states are more likely to tie excited than np states. This later

result is bome cut by K-a,pha X r av satellite spect r a	 (Author)

A79-40502 ' , A versatile microprocessortentrolled hybrid
receiver, T - L. Grant (NASA, A mes P -Search Centel . Moffett Feld,
Calif.). In NTC '78. National Telecommunications Conference,
Birmingham. Ala., December 3 .6, 1978, Conference Record. Volume
1. IA7940b01 17-32) Piscataway. NJ . Institute of Electrical and

Electronics Engineers. Inc., 1978, p 2 1.1-2 1 5
A hybrid receiver has been designed I, ir the Galileo Project. The

receiver, iacated o,, the Galileo Orbiter, will autonomously acquire
and rrKY. si gnals from the first atmospheric probe of Jupiter as well
as demodulate, bit synchronize, and buffer the telemetry data The

receiver has a conventional RF and LF front end but performs
multiple functions digitally under firmware control. It will be a
self acquiring receiver that operates under a large frequency uncer-
tainty: it can accommodate different modulation types, bit rates, and
other parameter changes via reprogramming. A breadboard receiver

and test tat demnnstrate a prelimina r y version of the sequential
detection process and verity the hypothesis that a fading channel
does not reduce the probability of detection. 	 B.J

A79-40600 • Theory of molecular rate processes in the
presence of intense laser radiation. T. F. Ge.. ;e, 1. H. Lmmemian,

P. L De Vries. J. M. Yuan, K -S. Lam, J. C. Bellum, H.-W. Lee, M. S.
Slutsky, and J.-T. Lin (Rochester, University. Rochester, N.Y.I. In:
Chemical and biochemical applications of lasers. New York, Academ-

ic Press, Inc, 1979, p. 253-354. 126 refs. NSF Grant No.
CHE-'727826:	 Grant	 No.	 NsG 2198:	 Contract	 No.
F 4nF _̂ 0. 7a 005C-0

The present paper rsea.s with the influence of intense laser

radiation on gas-phase moiacuiar rate processes. Represenut:ons of

the radiation field, the partite system, and the interaction involving

these two entities are disuussert from a general rather than abstract

Mint of view. The theuretical met hods applied are outlined, and the

formalism employed is illustrated try application to a variety of
specific processes- Quantum mechanical and semiclassical treatments
of representative atom-atom and atom-diatom collision processes in

the presence of a field are examined. and exemples of bound-
oontinnum processes and heterogeneous catalysis are discussed
within the framework cf both quantum-mechanical and semiclassical

theories.	 V. P.

A79-40601 • Anomalous features in thermal radiance maps
of Venus. J Apt and R Goody (Harvard University, Cambridge.
Mass I Journal of Geophysics? Research, vol 84 , June 1, 1979, p.
25292538 15 ref: Contract No NAS29127-

Seventeen thermal radiance maps o` Venus were racorded in a
26-dry interval near the 1 ,377 conjunction. An average symmetrical
two-dimensional function was removed from the data. Features
remain near the east and west limbs which correspond in part to
previously -eported solar r elated effects but there are important
differences, and reasons are given for questioning the interpretation
of some of the earlier data. It is concluded ttiat these features cannot
he solely under solar cowrol. Features are also found at both poles,

lost,ns ; de the region covered by the ultraviolet polar hood These are
not inconsistent with disturbances rotating rapidly around the
planet. There is weak evidence for a 5 day reoetiTJ.^ in some
features	 ' Author)

A79-40670 • Millimetre and submillimetre measurements of

the Crab Nebula. E L. Wright iVIT Cambridge, Mass.i, D. A Harper

(Yerkes Observatory. Williams Bay. Wis.. Chicago. University, Chica-

go, I11-1, R. H - Hildebrand, J. Keene, and S E Wh,ic cob lChccago,

University. Chicago. III.). Nature, vol 279, June 21, 1979, p
703 705. 15 refs- Research supported by the Fannie and John Hertz

Foundation. Grants No	 NsG 2263. No. NsG 2057, No.
NG Q 14-001227

The flux from the central region o f the Crab Neh Is in three

bread spectral passbounds with flux-weig'sted meal , wavelengths of

300 microns, .1 00 microns and 1 min has bee s mea!ureo The
inferred total flux densities for the entire nebula are consistent with
an extrapolation of the power law s pectrum found at longer

wavelengths Derivaticns of various flux densities are presented, and
it is concluded that the luminosity of dust er- ss,on from the Crab

Nebula .a--es between 1300 and 5000 suns as the tem perature vari es
from 40 ro 120 K . res pectively.	 C F W,

A79 40762 ' - The monopropellant by 1raz,ne propulsion

subsystem for the Pio.eer Venus spacecraft. F C Baiker (Hughes
Aircraft Co.. El Segundo, :alif.). AIAA, SAE and ASME, Joint
Propulsion Conference, 15th, Las Vegas, Nev , June 18- 20. 1979,
A/AA Paper 79 1319. 9 p. Contract No. NAS78300

S

79



S

The Pioneer Venus Orbiter and the Multiprobe spacecraft
p,opulsion subsystems and their performance are presented. Mono-
propellant hydrazine subsystems on each spacecraft provided the

capability to s pin up the spacecraft after separation and perform all
spin rate, velocity, and attitude changes required by the control
subsystem to satisfy mission objectives. The prooulsron subsystem

provides thrust on demand by supplying anhydrous hydrazrM from
the propellant tanks through manifolds, f ilters and valves to the

th rust chamber assemblies where the hydrazine is catalytically

decomposed and expanded in a conica l ,tulle The subsystems

consist of seven I Ibf thrusters for the Orbiter and six 1 Ibf thrusters
for the multiprobe which are isolated by two latch valves from the
two propellant tanks so that two r edundant thruster clusters are
provided to ensure mission completion in the event of a single point

fadure. The propellant feed system is of all-welded construction to
minimize weight and leakage and titanium is used as the primary

material of construction. The multeprobe burned up on e,-tering the
Venus atmosphere with enough propellant left for the. , . r; , and

the Orb,tr • was inserted into Venus orbit with enough propellant

remaming for more than 2 earth years of orbital operations. 	 A. T.

A7%40788 • Fields and plasmas in he outer "or system.

E. J. Smith (California Institute of Techno, igy. Jet Propulsion

Laboratory. Pasadena. Calif) and J H. Wor' ,r (NASA. Ames

Research Center. Moffett Field, Calif.), (COSPArl, IAU. IUGG,
wr1AP and URSI, international Symposium on Solar Tetrresfrial
Physics. Innsbruck. Austria, ft y 29-June 3, 1978) Space Science
Reviews, vnl 23. Apr. 1979, p 217 252 72 refs. Contract No.

NAS7 100
The most significant data on fields and plasmas in the outer

solar system, based on observations by Pioneer 10 and 11, are

reviewed Attest on is given to (1) corotatmg shocks and the
evolution of high speed solar wind streams. (2) the effect of the
changing structure c' the interplanetary medium on energetic

particles, 13) the propagations of flare generaled shocks through the
outer solar system. 141 radial gradie •its in the solar wind and
interp lanetary field, and (51 the deperK'ence of the interplanetary
sector stru ture on heliographic latitude	 B.J.

A7%40791 • The Jovian magnetodisk. C K Goertz owa
University, Iowa City. Iowa) ICOSPAR IAU. IUGG, lUp - and
URSI, Inrernahorsal Symoosrum on Solar Terrest rial Physics, inns
bruck. A.istna. May 29June, 3. 1978 I Space Science Reviews, wol
23. Apr 1979 . p 319 343 54 refs NSF Giant No ATM 7682739

Contract No NAS2 6553
Magnetic f ield measurements made by the vector helium

magnetometers on board Pioneers 10 and 11 reveal the ex sterce of a
current sheet (thickness of about 2 Ju p iter rad„I carrying an
eastward current Self consistent studies of the current sheet show

that the magnitude of the current is of th,• order of 001 Am and

that the current is ca - ried by a hot IT gr eater than 1 krVI plasma.

the density of which varies between 1 cu cm at 30 Ju p iter r adii to
100 cu cm at 80 Jupiter tad„ The current shee r rs warped

az . muthalN and parallel to the magnetic di pole egsator The

ex,sie•,ee o f an azimuthal field component indicates a nolo,da)
plasma flow transponrng some 10 to the 791h ions per secor i from
Jupiter into the outer mag netosp here It s shown that, it the outer
magr•etosphere s in a steady state, this plasma must he trans lolled
outward w,:h,n the cu r rent sheet by a diffusion process w veh is

faster than in , one r esponsible for particle transport in the inn,r
magnetosphere but slower than Bohm diffusio n	IAulhorI

A79, 43809' Encounter with Versus An update L Colin

(NASA. Ames Research Center Mo ff ett F,ei ,l, Calif I Science vol

205 July 6 1979, p 44 46
That iepwrt deals with early results from the Pioneer Venus

Orbiter and muft,pinhe missions which encountered Venus on

Deeemterr, 4 and December 9. 1978. respectively Initial results for
The mullptobe mission and for the first 30 flays of Cie Orbiter

mission have already been • eportLd. Additional mission featuresand

updated mission parameters based on refined tracking data and
trajectory computations are presented here Scientific results for
both missions are discussed which cover the first 130 days (or orbits)
of the nominal 243-day Orbiter mission	 (Author)

A79140810 • Thrmal contrast in the atmosphere of Venous

Initial appraisal from Pioneer Venus probe dal:. A Se,ff, 0 B Kirk.

R E young. S. C Sommer INASA. Ames Research Center. Moffett
Field. Calif.). R. C- Blanchard (NASA, Langley Research Center,
Hampton Va 1, J. T. Findlay, and G. M. Kelly (Analytical Mechanics

Associates. Inc.. Hampton, Va.), --,once. vol 205, July 6. 1979, P.

46-49 15 refs.
The altitude profiles of temperature and p r essure were measured

during the descent o f fou : Poneer Venus probes, showing small
contrasts below the clouds, but significant differences within the
clouds at altitudes from 45 to 61 km. Measurements of pressure
dlffcrences were found to be consistent with the cyclost,oph,c

ba l ance of tona' winds ranging from 110 to 150 m!see at 60 kin and
from 43 to 77 m'sec at 40 km. The cloud; were 10 to 20 K warmer

than the extended profiles o f the lower atmosphere and the middle
cloud is convectively unstable Both phenomena are due to thermal

radiation from below. Mendional wind velocities were studied,
concluding that significant planetary scale non axisymmetric motions
were present at latitudes twtow 30 degrees. This result was consistent
with the day night pressure difference. Indications of flow oscilla-
tions in the lower atmosphere were noted a.id the inference of wave

motions on the lower atmosphere was suppo r ted by analysis of

oscillations in the Do pp ler residuals.	 C.F.W.

A7940811 •	 Composition and structure of the Venus atmo-
sphere Results	 Pioneer Venus J H Hoffman . R. R. Hodges.
Jr (Texas. Ur	 Richardson. Tex I M B McElroy (Harvard
University. Ca,. y,, Mass.(. T. M Donahue IMichigan, University.
Ann Arbor, Mich.l, and M Kolpin (Physics International Ce San
Leandro. Calif l Science. Vol 205, July 6. 1979. p 4952. 12 refs.
Contracts No NAS2 8802. No NAS2 9485.

The compositio n of the Venus , an atmos p here was studied using
a mass spectrometer on the Pioneer Venus sounder probe The
single-focusing magnetic-sector spectrometer scanned the mast range
from hydrogen th rough mercury with a dy^am•c -a-ge of six
decades Data taken by the ,pass spectrometer were compared with
those of a gas chromatograph, resulting in slight discrepancies due to
the use of a sputter ion pump acting as a sink for entry of rare gases
Through the inlet leak. A surprisingly large concentration of

primordial At 36 and At 38 was discovered in a ratio of 5 to 1. It was
concluded that the large excess of primordial argon was a valid result
and that the mixing of HCI in the lower Venusian atmosphere was
less than a few parts per million Arguments against the sun as the
source for excess primordial gases on Venus were presented
Concentrations of other elements such as Ne. Kr . He S. and 0 were
discussed Although the mass peaks in the spectrum were real, it was
not clear whether all of the chemical r eactions I, e . COS produ_tionl
actually occurred in the atmosphere. Until further analysis can be
made, it will be uncertain how the inlet system, which is at
atmospheric tem perature, affected the results. 	 C F sV

A7%40814 ' Implications o f the gas compositional measure-

ments of Psonew Venus for the orrgnn of planetary atmospherra. J B.
Polack aril D C. Black (NASA . Ames Research Center, Moffett
F ield, Calif I. Science. vol 205, July 6. 1979, p 5659 23 refs.

Comparisons are made between the volatile inventories of the
terrestrial planets. including Pioneer Venus data, and the predictions
of three classes of theories for a origin of planetary atmospheres.
Serious difficulties arise for t,.e primary atmo;phere and external
source hypotheses. The gram accretion hypothesis can account tot
the trends in the volatile inventory from Venus to earth to Mars, if

volatdes were incorporated into planet forming grains at nearly the
same tempe r ature lot all of these planets, brit at systematically lower
pressures in the regions of planet formation farther from the center
,it the solar nebula	 I Authorl
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A7940815 • Ultraviolet night aerglow of Venus. A. 1.

Stewart and C A. Barth (Colorado, University. Boulder, Colo.).
Science, vol 205, July 6. 1979, p 5962 18 refs Contract No

NAS2 9477
The night airglow spectrum of Venus in the ultraviolet is

dominated by the V prime ° 0 progressions of the gamma and delta

bands of nitric oxide. The hands are produced by two body radiative

recombination of nitrogen and oxygen atoms. Since the source of
these atoms is in the dayside thermosphere, the night airg!ow is a
traces cf the day to night theimowherrc circulation. The auglow is
b.gttest at equatorial labtutk; end at longitudes on the morning

side of the ant-solar meridwri. 	 (Author)

A79-40821 ' Nature of the ultraviolet absorber in the Venus

clouds - Inferences based on Pioneer Venus data J. B Pollac*. B
Rise t, R. Boese (NASA, Ames Research Center, Moffett Field.

Glif . M. G Tomasko (Arizona. University. Tucson, Ariz.). J.
Blamont ICNRS, Serv ice d'Aeronomie. Venieres le Buisson, Essonne,

France). R. G. Knollenberg tPrtiele Measuring Systems. Inc..

Boulder, Colo.), L. W. Esposito, A. I Stewart (Colorado. University.
Boulder, Colo.), and L. Travis (NASA. Goddard Institute for Space
Studies, New Yak. N.Y.). Screrwe. vol. 205. July 6. 1979, p_ 76-79

28 refs,
Several photometric measurements of Venus made from the

Pioneer Venus orbiter and probes indicate that solar near -ultraviolet

radiation is being absorbed throughout much of the main cloud
region , but little above the clouds or with  the f irst une or two

optical depths. Radiative trans fer :alculat-ons were carried out to
simulate both Pioneer Venus and groundbased data for a number of

proposed cloud compositions. This comparison rules out models
invoking nitrogen dioxide, meteoritic material. and volatile metals as
the source of the ultraviolet absorption. Models involving eithe • small
(approx-mat&, 1 micrometer) or large (approximately 10 mrercm-
eters) sulfur particles have same serious difficulties, while ones
invoking sulfur dioxide gas appear to be promising. 	 (Author)

A79-40824 • Venus winds are zonal and retrograde below
the clouds. C C. Counserman, Ill , S A Gourevitch, R W. King, C.

B Lonot. and R G Prinn (MIT, Cambridge Mass I. Science, vol.
205. July 6. 1979. p. 8587 11 refs Contract No NAS2 9476

Winds in the lower atmosphere of Venus. inferred from
three-dimensional radio interferomeL• -c tracking of the descents of
the Pioneer day and north probes, are predominantly easterly with

speeds o f about 1 lit near the sur face, 50 at the bottom of the
clouds, and more than 200 within the densest, middle cloud layer
Between about 25 and 55 km Altitude the average f low was slanted
equatorward, with superimposed wavelike motions and alternating
layers of high and low shear	 (Author)

47° 40829 ' Initial observations of the nightside ionosphere
of Venus from Pioneer Venus Orbiter radio occultations. A J
Kl ore, I R Patel (California Institute of Technology. Jet Propulsion
Laboratory, Pasadena. Calf 1, A F Nagy. T E Cravens (Michigan.
University. Ann Arbor Mich I. and T. 1. Gombosi (Mich.gtn,
University, Ann Arbo r . Mich , Magv z- Tudomanyos Akademia,
KozDonb Fizikar Kutato Intezet, Budape<t, Hungary) Science, vol

205 July 6 1979 p 99 102 10 refs Contracts No NAS7 100. No
NAS2 9130, Grant No NGR 23 005015

Results of radio occultat un measurements of electron density
profile: of the n ghts de ionosphere of Ve r a t sol ar zeroth angles

from 90 to 164 deg, obtained from the Piunt Venus Orbiter, are

reported Data were derived from closed loop S ant `: band signals

rece-ved by the Deep Space Network upon ion,sphenc entry and
exit of the spacecraft N:ghtside electron density profiles are found

to be r ather uniform :n the solar zeroth anyle „nge of from 95 to
107 deli with peak electron densities ranging from 23.000 to

40 000 cu cm, while between 110 and 164 deg, profiles exhibit a
high degree of car ,andity and peak electron densities vary froth 7,600

to 31.800 cu cm A possible mechanism for the maintenance of tie
nightside Venus ionosphere during the long Venus night which is
consistent with the observed spatial and temporal variability of deep

ionospheric electron density profiles, is proposed to be impact
ionization by precipitating particles, although transport processes

from the daysrde may also be important. 	 A L.W

A7940831 ' Thermal structure and energy influx to the

day- and nrghtside Versus ionosphere. W C Knudsen, K. L. Miller
(Lockheed Research Laboratories. Palo Alto. Calif I. K. Spenner, V
Novak (Fraunhoter Geseltschaft zur Foroerung der angewandten
Forschung. Institut fur physikalische Weltraurnforschuny. Freiburg
im Breisgau, West Germany?. R. C. Whrtten INASA. Ames Re--arch
Cents, Moffett Feld, Caht.), and J. R. Spreiter (Stanford Univer.

sity, Stanford. Calif, I. Screrwe, vol 205. July 6. 1979• p 105 107. 11

refs, Bundesministvium fur Forschwg and Teehnologie Contracts

No 01 D0238. No. RV14-828:73; Contract No. NAS2 9481
Thethermal structure of and energy influx to the dayside and

nightside Venus ionosphere are discussed, based on data obtained by
the Pioneer Venus spacecraft. Where the (dayside ionosphere appears
relatively constant in total ion concentration, ion ar1C electron
temperatures and ion composition below the ionopause. retarding
potential analyzer measurements confirm the presence of strong
ipatial and temporal variations in nightside ion concent ration. Ion

temperatures on the nghtsid,! above 225 km are found to be larger
try a factor of two or more than on the days de, and comparable to
electron temperatures on the day and night sides. Mode l s of dzyside
and nvPubsde ion temperatures consistent with obse+vatic is require
the heat -nput of 0.003 erg sq cm sec and 0.005 erg'sq cm sec,

respectively, to the ion gas to rase the ion temperatu r e above trial o'

the neutral gas rrmimably by means o f Jou l e heetina	 A L, W.

A7940832 ' Comparison of calculated and measured ion

densities on the dayside of Venus. A F. Nagy. T E Cravens. R H
Chen (Mich gars, University Ann Arbor. Mich I . H A Taylor. Jr , L

H. Brace. and H. C. Banton (NASA. Goddard Space Fight Center,

Greenbelt. Md I Science. vol 205. July 6 1979. p 107 109 21 refs.
Contract No NAS2 9130 Grant No NGR 23-005015

Data from the Pioneer Venus ion mass spectrometers are

compared with mcdel calculations of the ton density distnbut.ons

appropriate for daytime conditions. The model assumes diffusive

equilibrium upper boundary conditions for the major :ons 1021•).

Of+1, CO2(+1. He(+). and H(+)). the agreement between the

calculated and measured gross beha• .sar of these ion; .s reasonably

good except for H(-), which may be influenced strongly by

convective transport processes The distributions of five minor ions

(Cf + ) N(+). NO(-1. CO( + ). and N2( • 1) are also calculated for the

diemrcally controlled region (less than approximately 200 kml, the
agreements are, in general, poor, an indication that the present
understanding of the Venus minor ion chemistry is still incomplete.

(Author)

A79-40834 . Absorption of whistler mode waves in the

.snosphere of Venus. W. W. L Taylor, F L Scarf (TRW Defense and

Space Systems Group, Redondo Beach, Calif.l• C T Russell
(California. University. Los Angeles, Calif 1, and L H Brace (NASA,
Goddard Space Flight Center, Greenbelt. Mid I. Scrence. vol 205.
Julv 6, 1979, p . 112-114 13 refs- Contracts No. NAS2 9842 No.

NAS2,9088, No. NAS2 9491
It is shown that whistler mode waves from the ronosheath of

Venus are absorbed by Landau damping at the dayside ronosg here
boundary. This process heats the :on,xpheric electrons and it may
provide an important energy input into the daysrde ionosonere
Cyclotron damping of the waves does not occur in the same region

However. Landau damping of ionOSheath waves -s apparently not an
important energy source in the nightvrde ionosphere Imnulsive
!vents in the nightside ionosphere seem to fall into two classes 11
bghtninq s • g air s (near periapsis) and (2 1 noise, which may be caused
by gradient or current vLtaThties	 lAuthor)

A79d0835'	 Initial Pioneer Venus magnetic field reailb

Nightside observations. C T. Russerl, R L: Elph i c and J A Slavin
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ICahfornia, University. Los Angeles, Calif.). Science, vol. 205. July 6,
1979, p. 114 1 1E, 9 refs. Contract No. NAS2 9491.

Initial observations by the Pioneer Venus magnetometer on the

ncghtside o f Venus frequently reveal moderately strong fields from

20 to 30 nanoteslas. However, there is little evidence that these fields
arise from an internal dvr.amo, since they are mainly horizontal and
vary from orbit to orbit. Determining a precise u pper Irma to the

intrinsic moment awaits further processing, This limit is ex pected to
be much less than 10 to the twenty-second gauis cubic second.

(Author)

A79-40836 ' Electron observations and icn fl,sws from the
Pions Venus Orbits plasma anelyier experiment. D. S. Intriligator
(Southern California, University, Los Angeles, Calif.), H. R. Collard,
J. D. Mittalov, R. C. Whitten, and J. H. Wolfe (NASA, Ames Research
Center, Space Science Div., Moffett Field. Calif,l. Science, vc t 205,
July 6, 1979, p. 116119. 18 refs. Research supported by the
University of Southern California: Contract No NAS2-9478.

Additional plasma measurements to the vicinity of Venus are
presented. It is shown that !111 there are three distinct plasma

electron populat i ons solar wind electrons, tonoshe r thelectrions. and

nlghtside ionosphere electrons. (2) the plasma ion I. w pattern in the

ionosheath is consistent with deflected flow around a blunt obstacle.

(3) the plasma ion flow velocities near the downstream wake may. at
times, be consistent with the deflection of plasma into the tail,

dosing the solar wind cavity downstre.m from Venus at a relatively

close distance (within 5 Venus rad on rc the planet, (41 there is a

separation between the inner :s.u.drry of the downstream rono-

,heath and the upper bou•-'e^ii of the n Jstside ionosphere. and (5)
during the first 4.5 nanTns :r, otb,! -tie easured solar wind plasma

speed continued to vary, show-	 a number of high-speed, but

generally nonrecurrent, s!ro-ms 	 IAutnor)

A79-41292 • Pioneer 1G studies of interplanetary shocks at
large heliocentric distances. J. D Mihalov and J H Wolfe (NASA,

Ames Research Cente r . Mo frett F eld, Calif.). Geophysical Research
Letters, vol. 6. June 1979, p 491494 26 refs.

P ioneer 10 Ames plasma analyzer data co l lected in the 6.1 to
12.6 AU range o f hebocentnc distances (November 1974 to April
19771 have been examined for inte r planetary shock waves. Eighteen

shock signatures have been identified, with four of these being of the
reve rse type and the remainder the forward type. Sonic Ma-1
numbers in the range from 3 to 10 are estimated for these events.

(Author)

A79J7293 ' Plasma in the Jovtan current :hers. C K.
Goertz. J A. Van Allen, J. L Par sh (Iowa, Un:verviv, Iowa City,
lowal, and A W . Schardt (NASA , Goddard Space Flight Center,
Greenbelt. Md I. Geophysical Research Letters, vol. 6. June 1979, p.
495-498. 10 refs. NSF Grant No ATM 7682739 Grants No.
NGL-16001002 No NGL 16.001043. Contract No. NAS2 6553.

A large body of spectral data for protons with energies greater
Than 200 keV has been a nal yzed, It is conc l uded t h at the main body
of plasma -n the Jov.ar current sheet observed by Pionee r 10 on its
outbound pass probably has an energy well below the lowest
threshold of the Pioneer 10 xlrtetton This premise is examined using
a sem,em prncal model of the magnetic field in the magnetodrsk and
simple magnetohydr0dynamrc theory. Results indicate that the

dominant contribution to the plasma pressure in the region from 25
to 65 Jov,an r adi is from as yet unobserved protons (tons) with
energies of the order of 0 ' co 10 keV	 C K.D.

A7941325 • Far -infrared observations of optical emission-

iii stare Evidence for extensive cool dust clouds P M. Harvey, H.

A - Thronson, Jr (Steward Otnervator y Tucson, Anz,I, and I Galley

ICahforma Institute of Technology, Pasadena, Cal t.). Astrophysical
Journal, Parr I, vol. 231, July 1 , 1979 p. 115-123 50 refs. Grants

No. NGR 03.002. 390, No. NGR.05-002281.
Far-infrared observations (40160 mic rons) of eight optical

emission-line stars ii presented Six of these stars. LkH alpha 198 T

Tau, 1 kH alpha 101, V380 Ori, R Mon, and MWC 1080. show
substantially more far-infrared emission than would be expected on
the bass of a blackbody extrapolation of their 10 20 micron fluxes.

Additionally, in thi  the far infrared emission is shown to be
spatially extended (greater than 40 aresecl. A simple mode' of the
thermal emnsron from cool cucumstella: dust (30 70 K) shows that

these stars are surrounded by material left over from the star
!ormation process, this result confirms the extreme youth of these
stars MWC 349 was detected at a level consistent with the expected
tree-free flux from its surrounding H II region, and A  Tau was not
detected in the far-infrared. 'here is little circumstellar dust with
temperatures of 20-100 K in these objects. 	 (Author)

A79-41354 ' New infrared observations of a new molecular

feature in IRC • 10716. J Krassner, L. L. Smith, and T. Hilgeman
(Grumman Aerospace Corp., Bethpage, N.Y.I. Astrophysical Journal.
Net 2 Letters ro the Ediror, vol 231. July 1, 1979, p L31-L35 21
refs. Contract No NAS2 9837.

This letter presents a spectrum of IRC • 10216 in the
3000-4400 kayser region at 9-kayser resolution, A molecular feature
at 34003600 kaysers has been detected which is attributed to an
unspecified N H bonded molecule. the feature appears to be variable
in phase with the inf rared light curve. Evidence is given for
temperature variations of the emitting dust shell in phase with the
infrared light curve. The results suggest that the variability of the
molecular feature is due to reversible dissociation o r the responsible
molecule, which could occur at the higher temperatures accompany-
ing the maxima of the light curve. 	 IAuthorl

A7S41520 '	 Improved limits on intergalactic intracluster H

I in the Coma Cluster. J. C Tarter (NASA. Ames Research Center
Moffett Feld. Calif 1 and M. C. H. Wright iCahforn a, University,
Berkel ey - Carl-). Astronomy and Astrophysics. vol. 76. no 1. June

1979, p 127 129. 7 refs.

New observations using the Arecibo telesco pe have faded to
detect intergalactic intracluster H I in the Coma Cluster This
represents a factor of two improvements over our previously

reported limit (Wright e , al., 1974) and makes it less likely that the
cluster can be dynamically bound by H I The highly flattened,
rapidly rotating, extremel y dense cold H I clouds vermttied by the

observations will not evaporate over the cluster lifetime, but violate

global stability criteria and hence cannot provice the missing mass in
the cluster.	 IAuthorl

A79-41771 ' Numerical solution for supersonic flow near
the trading edge of afiat plate. D Degan l Technxon Israel Institute
of Technology, Haifa. Israeli, M. Y Hussaim, and B S Bald.wrn

(NASA, Ames Research Center, Moffett Field, Calif.. Techncon -
Israel Institute of Technology, Haifa, Israeli (IsrmlConraenceon
'Mechanical Engineering, 12rh, Technion Israel lostrture o1 Technol-
ogv. Hanna. Israel, July 11, 12, 1978.1 Israel Journal, of Technolovv
vol. 16. no 5-6. 1978, p 208-215 9 refs.

In the present study, problems of laminar and turbulent

two-dimensional flow of a viscous compressible fluid rxar the trading
edge of a thin flat plate are considered The C)mp!ete set of

Navies Stokes equations is soled by the finite-difference method of

MacCormack (MacCormack and Baldwin, 19751. It is an enpl cxt.
predictor-corrector, time-splitting method of second order acuracy

The computational mesh employed has sufilesr -t resolution for all
the characturrstrc lengths suggested by theory. In the laminar case,
the present results are compared with the triple Meek solution of
Cancels 11974). This comparisc-- indicates that the asy mptotic triple
deck theory for supersonic trading edge flow is accurate within live
percent for Reynolds numbers greater than 1000 In the turbulent
case, the Prandtl Van Driest Clauser algebraic eddy viscosity model is

used. The numerical results show that the region of upstream
influence is app roximately of the order of the bounclary layer
thickness. The solutions for skin it retion, pressure and wake center
line velocity are presented. 	 IAuthorl
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A79-43036. An interprc yNon of Akasofu's substorm

parameter. N. D'Angelo and C K Goertz (Iowa Universiir, :owa

City, Iowa) Planetary and Space Science vol 27. July 1979, p

1015. 1018. 6 refs. NSF Grant No. ATM-76. 82739, Grant No.

NGL 16-001 043; Contract No. NAS2 6553.
The power flux into the magnetosphere from the solar wind is

analyzed using the model of polar cap electric fields described by

D'Angelo (1977) It is shown that the substorm parameter proposed

by Akasofu 1 1978) to predict the probability of a substorm can tie

interpreted as the portion of the solar wind electromagetic power

flux which penetrates the mag netosphere at a given moment. C.K.D

A7944216 . Characteristics of a CW water vapor laser at

118 and 28 microns. Y Yasuoka (National Defense Academy.
Yokosuka- Jacan). P. Burlarnacchr (CNR. Laboratorto d( Elettromca

Ouantist(ca, Florence- Italy), S. Y. Wang, and T. K Gustafson

(California, University, Berkeley, Calif I !EEE Joumaf of Quantum

Electronics. vol. QE 15. July 1979, p. 614616. 8 refs. Grant No

NsG 2151.
The characteristics of a CW wat y vapor laser operating at 118

and 28 microns are reported. By monnor(ny the discharge current.
helium gas pressure, and water vapor pressure, a criterion for
optimum power output has been obtained Peak powers of 6 and 114
mW are obtained, respectively, for the 118 and 28 micron lines for a

4.5-m discharge tube.	 (Author)

A7944624 • : The radial evolution of the bulk properties of

the solar wind. D. S. IntnLgator (Southern California, University,
Los Angeles, Calif.). In International Cosmic Ray Conference, 15th,

Plovdiv, Bulgaria. August 13. 26. 1977, Conference Papers. Volume

11. (A79-44583 19 .93) Sofia, B'Igarska Akademiia na Naukite, 1978.

P. 219. 224. 11 refs. Research supported by the University of

Southern California: Contract No 	 NAS2 . 7969, Grant No.

N G R-05-018-181.
Simultaneous solar-wind proton data obtained at several helio-

centric distances during radial alignments are compared The radial

variations associated with two high-speed streams in the solar wind
are studied as examples of the radial evolution of the solar-wind
speed distribu!ion and of high-speed streams in the solar wind as

observed in the ecliptic pl ane in 1973. Pioneer 11 data on high-speed

stream- in the solar wind observed at about 1.5 and 3 7 AU are

compared with the corresponding high-speed-stream da ta obtained at

earth Than analyses mdicete that as these high speed strer.ms

propagated to these extended heliOcentric distances, there was an
erosion of the highest speeds and a general narrowing of the speed
distribution These observations are consistent with the exchange of

momentum in th e solar wind between high-speed streams and
low-speed streams as they propagate outwa r d tr 3m the sun. (Author)

A79-44625 ' - Evidence for a constant speed of shock props
getsor. between 0.8 AU and 2.2 AU 0 S. Intriligator (Southern

California. Univers-ty Los A nge'.es, Calif I In Internahonat Cosmic

R ay Conference, 15th P;ovdiv. Bulgaria. August 13 26 1977.

Conference Paper Volume 1 t i It  44583 19 93) Sofia. B'Igarska

Akademiia na Nauk to '978. p 225 729 B refs Contract No

NAS2 7969 Grant No NGR 05-018'81
Tire results of preliminary Ana r is of the in situ ohservations of

sola r wind plasma and mterpla.ietary magnetic held data are
presented 11 is indicated that two planetary shocks associated with

the August 1972 solar events propagated at approx •ms ate l y constant
speed oetwe?n 0 8 AU and 2 2 AU This result is contrary to some

theoretica l expectations and earlier reports rot these events of a

strong (*celer, • ion of these shocks with ncreas ng neh centric

distance. One example given is the difference twtween observed

shock speeds of 700 km sec and the estimated speeds of 2200
ken sec for Pioneer 9 and 1000 km sec for Pioneer 10 These higher
average speeds associated with the propagation of the shocks from
the sun to the spacecraft, therefore, imply an extre mely strong

rwelerath on closer to the sun (within 0 8 AU)	 M E P

A79.44637 • a Imwplanetary elect! to What is the strwapth
of the Jupiter source. W Fillius, W H Ip, and P. Knickerbocker

(California, University, La Jolla, Calif.). In International Cosmic
Ray Conference, 15th, Plovdiv, Bulgaria, August 1326, 1977,
Conference Pa pers. Volume 11. 1,A7944583 19-93) Sofia. B'Igarska
Akademits na Naukite. 19'8, p. 334339. 19 refs. Contract No.
NAS2 6552: Grant No. NGR 05-009081.

On the basis of conservative assumptions, a ph.snomenological
approach is used to address the source strength of Jupiter for
mterWanetzry electrons. It is estimated that Jupiter mits appfox,
matefy 10 to the 24th - 10 to the 26th electrons per sec with energies
in excess of 6 WV, which sources may be compared with the
population of approximately 3 x 10 to the 28th elect rons of the
same driergy in the Jovian outer magnetosphere. It is concluded that
Jupiter accelerates particles at a rate exceeding (hat o f ordinary
trapped particle dynamic processes. 	 M E P

A79-45104 ' Temperature and flow velocity of th i inter-

pfsnatary vests along solar radii. F. M. Wu and 0. L. Judge (Southern

California, Los Angeles. Calif.). Astrophysical Journal, Parr ', vol.

231. July 15, 1979, p 594 605. 17 refs. Contract No. NAS2 3558.
The velocity distributions along solar radii for hydroger and

helium in interplanetary space are calculated by using the Da-iby.
Camm formula modified with a loss function. From these distr bu-

tNr)ns the radial temperature and radial flow velocity of he

interplanetary gases are determined. The effects of solar gravitati3n
and ionization loss, due ' charge exchange and photoronization, on

the gas temperature and velocity are described.	 (Author)

A7945252 • y	 An implicit factored scheme for the compres-

sible `w-,i,, 'tukr. aquations. II • The nuinwical ODE connection R.

M	 R. F. Warming (NASA. Ames Research Center.
• •	 -	 Fluid Dynamics Branch, Moffett Field, Calif ). In:

G. 7+	 old Dynamics Conference, Williamsburg. Va., July

23	 :''	 :section of Technical Papers. (A7945251 19341

io.w	 -	 . ; can Institute of Aeronautics and Astronautics. Inc.,
1979, p. 1 1 26 refs. (AIA.A 79 1446)

An attc.npt is made to establish a connection between linear
multistep methods for applications to ordinary differential equations

And their extension (by approximate factorization) to alternating
direction implicit methods for partial differential equations. An
earlier implicit factored schen•e for Me campressible Navier Stokes

equations is generalized by innovations that (1) increase the class of
temporal difference schemes to include all linear multistep methods,
(21 optimize the class of ancorditionally stable factored schemes by
a new choke of unknown vari.hle, and 13) improve the computa-

tional efficiency by the mtroduc ion o f quasi-one-leg methods. B.J.

A79 45261 ' = A fast, conservatnti algorithm for solving the

transonic full-potential equation. T L. Hoist (NASA, Ames Research

Center, Applied Computational Aerodynamics Branch, Moffett
Field, Calif 1, In Computational Fluid Dynamics Cor `erence,

Williamsburg, Va.. July 2325, 1979. Col l ection of Technical Papers.

1A79-45251 19-34) New work, American Institute of Aeronautics

and Astronautics. Inc., 1979, p 109121 23 refs (AIPA 791456)
A fast, fully implicit approximate facMrizaiion (AFI algorithm

designed to solve the conservative transom: full potential equation in

either two at three dimensions is descnted. The algorithm uses an

upwind bras of the density coefficient Tor stabdiiy in supersonic

regions. This provides an effective upwind difference of the

strearnwise te r ms for any orientat i on of the velocity vector it e.,

'rotated differencing') , and thereby greatly enhances the reliability of

the present aloorithm. A nume r ical transformation is used to

establish an arbitrar y body fitted finite difference mesh Computed

results for both airfoils and simplified wings demonstrate substantial
improvement in convergence speed for the new algorithm relative to

standard successive line overrelaxalion algorithms 	 (Author)
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A79-45269 • , A two-dimensional unsteady Euler equation
solver for flow regions with arbitrary boundaries. R G Hindman
(NASA, Ames Research Center, Moffett Feld, Calif.; towa State,
University of Science and Technology, Ames, Iowa), P. Kotler
(NASA, Ames Research Center, Com putational Fluid Dynamic
Branch, Moffett Feld, Calif.), and D Anderson (Iowa State
University of Science and Technology, Ames. Iowa). In Computa-
tional Fluid Dynamics Conference, Williamsburg. Va., July 2325,
1979, Collection of I ethnical Papers. IA79-45251 1x34) New York,
American I istrtute of Aeronautics and Astronautics. Inc., 1979, p.
204217. 39 refs. Research supported by Iowa State University of
Science and Technology and NASA. IAIAA 79.1465)

A new technique is described for solving supersonic fluid

dynamic problems containing multiple regions of continuous flow,
each bounded by a permeable or impermeable surface Region
boundaries are, in general, arbitrarily shaped and time dependent.

DiscrelizaTion of such a region for solution by conventional finite
difference pr ocedures is accomplished using an elliptic solver which

alleviates the dependence on a particular base coordinate system.
Multiple regions a r e coup!ed together through the boundary cond ,

-tions The technique has been appl.ed to a variety of problems
including the shock diffraction and pointed wedge with detached

bov. shock.	 (Author)

A79-45456 ' Convection and lunar thermal history. P
Cassen, R. T Reynolds, F Graz an , A. Summers, J McNelts, and L.
Blalock (NASA, Ames Research Center, Theoretical and Planetary
Studies Branch, Moffett Feld, Calif.). (Lunar and Planetary Institute
and NASA. Workshop on Solid Convection in the Terrestrial Planers.
ldoffert Field. Calif., Dec. 12, 13, 1977.) Physics of the Earth and
Pfanerary Interiors, vol. 19, June 1979, p. 183-196. 50 refs.

The e f fects of solid interior convection on the t hermal history

of the moon are examined. Convective models of lunar evolution are
calculated to demonstrate the influence of various viscosities,
radioactive heat source distributions and initial temperature profiles
and tested by means of a thermal history simulation code. Results
indicate that sold convection does not necessarily produce a

quasi steady the r mal balance between heat sources and surface losses.
The state of the lithosphere is found to be sensitive to the efficiency
of heat source redistribution, while that of the convecting interior
depends primarily on theology. Interior vdcosrres of 10 to the 21st

to 10 to the 22nd cm .'sec are obtained, along with a central
temperature above 1100 C. It is su ggested that mare flooding could

have been :he result of magma production by p • essure release
melting in the upwelling region of convection cells. 	 A.L.W.

A79-45882 • , Propagation of a Forbush decrease in cosmic

ray intensity to 15.9 AU. J A Van Allen (Iowa, University. Iowa
City, Iowa). Geophysical Research Letters. vol. 6. July 1979, p.
566-568. 9 refs Navy supported research, Contract No NAS2 6551

By observation of the large Forbush decrease in comic ray
intensity of April-May 1978 at heliocentric radial distances of 1 01.
6.97, and 15.91 AU, it is found that the causative magnetized plasma
cloud moved outward from the sun at an apparent radial speed of
about 960 kink, independent of radial distance over This range.

Recovery from the impulsive decrease in intensity was markedly
slower at the larger distances. On the bans of this fact and other
considerations, several tentative suggestions are made as t7 the
large-scale nature of Fe -bush decreases and their relationship to the
11 year solar modulation of galactic cosmic ray intensity 	 (Authors

A79-45887 • Evidence for earth magnctospheric tail asso-

ciated phenomiena at 3100 R sub E. D S Intr ligator (Southern
California. University Los Ange l es Calf I. H R Collard. J D

M,halov. J. H. Wolfe (NASA. Ames Research Center, Moffett Field.
Calif I. and 0 L. Vaisberg tAkademiia Nauk SSSR, Institut

Kosmeheskikh Issledovan r r Moscow. USSR). Geophysical Research
Letters vol. 6. July 1979, p 585 588. 12 refs. Grant No.

NG R 05-018.181
Examination of Pioneer 7 NASA Ames Research Center plasma

analyzer data obtained in February 1977 at about 3100 earth r3dn

downstream from earth in the vicinity of the expected extended

geomagne-, c tail indicate that tail related phenomena may have been
observed These obser% at ons are cha racterized by intermittent

intervals of extremely low levels of plasma ion flux. Co ! iesporvl ng

Prognoz 5 Space Research Institute plasma ion data obtained in the

vicin-ty of earth indicate typ"I solar wind flux levels and a

relative ly steady character of the solar wind during this time These

recent Pioneer 7 observations in the vicinity of the expected

geomagnetic :al at about 3100 earth radio are consistent with earlier
Pioneer 7 observations in Sep tember 1966 at about 1000 earth radii

and Pioneer 8 observations it January 1968 at about 500 earth radii

and represent the most extended positive observational information
of thr extender) nature of the geomagnet c tad. These measurements
suggest that at times Jupiter's magnetosphere may have tail
associated phenomena extending to distances of about 10 AU
downstream from :he planet. These measurements also raise the
possibility that at fines comets may have tad assns--at r.d phenomena

extending downst, eam from the visible tail	 (Author i

A79-45569 • An infrared study of the NGC 7538 region. M.

W Wern er. E E Becklin, I Galley K Matthews. G Neugetmuer

California Institute of Technology. Hale Observator , es. Pasadena.

CahfA, and C G Wynn-Williams iMullard Radio Astronomy Observa
Tory. Cambridge. England) Royal Astronomical Society. Monthly
Notices, vol 188. Aug 1979 p 463479 40 refs. NSF Grant No.

AST-75 18555 A2.	 Grants	 No	 NGR 05002 281	 No.
NGL 05002 207

Infrared observations of the NGC 7538 region at wavelengths
from 1 micron to 1 mm are presented and analyzed with the aim of
understanding both the large scale structure of this region of current
star formation and the properties of the individual compact objects

within it. At is infrared wavelengths (25 130 microns). emission is

seen from the visible H II region, from the vicinity of the previously

known maser source_ and dust embedded compact Hit r egions and
from a new region called NGC 7538tE) Coincident with NGC
753M) are a point like 1 25 micron infrared source, NGC 7538-
IRS9, which probably provides the power for the far infrared

emisson. arld an extended source of 2 2 micron emission which

appears to be an infrared reflection nebula. The compact H It
regions, the mater sources and IRS9 a e locates! within a dense

molecular cloud at :he edge of the optical H II region This cloud,

which has a mass of approximately 9000 solar masses, is betecten in
emission at 1 mm The NGC 7538 region appears to contain
examples of different stages in the formation of massive stars, it is

suggested that the center of star formi is moving systematically
to the southeast in this region. 	 (Author)

A79-45891 • Sulfur dioxide in the Venus atmosphere -
Distribution and implications. L 1't Esposito, J. R LVinrck and A. I

Stewart (Colorado. University. Boulder, Colo ) Geophysical Rai
search Letters, vol. 6, July 1979, p . 601 604, 19 refs. Contracts No.
NAS2-8816, No NAS2 9477

The Pioneer Venus Orbiter ultraviolet spectrometer sees variable
disk brightness features similar to the well-known 'UV markings' seen
at longer wavelengths. The bright features are consistent with a

homogeneous cloud of H2SO4 aerosols. The darker features show
the presence of a broad band absorber which is at some depth in the
cloud layer Additional contrast arises from S02 absorption The
observed strength of the S02 absorption as a function of wavelength
rules out a uniform mixing ratio for the S02 The data are well fated
by an mhomogeneous light scattering model in which the S02 scale
height is one-fifth of the CO2 scale height. and the mixing ratio of
S02 at 40 mb is 10 to the 7th A model of the oxidation of sulfur
dioxide in the upper cloud reproduces the observed vertical
distribution of S02 and indicates that S02 a!one is sufficient to
produce the observed amount of H2SO4 in this region	 IAuthorl

A79-45940 • v Magnetometer data errors and lunar induction

studies. W. D- Daly (Eynng Research institute. Provo. Utah) and P
Oval (NASA, Ames Research Center, Moffett Feld, Calif 1. Journal
of Geophysical Research, vol 84, July 1, 1979, p. 33133326 20
refs. Giant No. NsG 2082
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Errors • n lunar magnetic field data acquired by the Apollo 12,
15 and 16 surface magnetometers and the two magnetometers on
board the lunar-orbiting Explorer 35 satellite are examined and the

implications of these errors for investigations o f lunar magnetic

induction are discussed. It is found that during the first four
lunations of Apollo 12 magnetometer operation, the gai n and offset

differences with respect to he Explorer magnetomers are 1 to 24
and 0.5 gamma, respectively, with close agreement between the two

Explorer magnetometers, but increase up to 604 and 1 gamma by
the e,ghth lunation, accompanied by the degradation of the
agreement between the orbital instruments, which indicates the
malfunction of the Explorer instruments by the fifth lunation. An
additional anomaly, associated with the exit of the spacecra ft from

the lunar shadow is also found, along with the nonlinear field

response of the Apollo 15 magnetometer near zero f.eld and small
magnitude noise in the surface magnetometers. The effects of gain
errors on electrical conductivity determinations are estimated and

previously published lunar magnetic permeability results are adjusted

to account for magnetomete r gain uncertainties, yielding a permea-

bility of 1.012 + or - 0.011, 	 A.L.W.

A79-46414 • , Physics of the solar wind for the 1975-1978

IUUG Quadrennial Report. A. Barnes (NASA, Ames Research

Center, Theoretical aid Planetary Studies Branch, Moffett Field.

Calif I. Reviews of Geophysics and Space Physics, vol. 17, June

1979. p 596610- 380 refs.
The paper surveys topics r elated to the origin, expansion, and

acceleration of the solar wind and the plasma physics of the

interplanetary medium. The study of the relationship betwrzn
corona) holes and solar-wind streams, and the associated ter pion of

ideas about solar wind acceleration and heating are reviewed. In
addition, topics of hydromagnetic waves and turbulence, and
interplanetary electrons, as items of partrcula. importance during the
past quadrennium, are discussed. While the research discussed was
concerned with data taken near solar minimum, further solar-wind

studies will concentrate on observations from the rising and

maximum phases of the solar cycle. 	 V. T.

A7946424 • The dynamics of the Jovian magnetosphere. C

K. Goertz and M F Thomsen (Iowa. University. Iowa Cit y . lowal.

Reviews of Geoohvsics and Space Physics, vol 17 June 1979. p

731 743. 200 refs NSF Grant N ,) AMT 76 82 739 Contract No

NAS2 6553
The current status of the understanding of the dynamics of

Jupiter's magnetosphere is reviewed. A brief summary is presented of
the concepts and processes which were identified as being of

probable importance Jy pre Pioneer 10 and 11 work (both theoretr
cal and ^bservanonal) The insights provided by the in situ Pioneer

flights a e their The Jovian magnetosphere consists of
several relatively distinct regions the inner magnetosphere, the
intermediate magnetosphere. the outer i .lgnetosphere. a transition

region lust inside the magnetopause, and the magnetosheath The

bast particle and magnetic field chara[ter r ,ncs of these regions are

summarized, and the dynamical processes which are currently

thought to be significant in each of them are reviewed_ Finally, some

outstanding questions and problems are identified for future treat
ment based on Pioneer data or on data from the upcoming Voyager

and Gallen missions	 Authnri

A79-46586 ' Equivalence of airborne and ground-acquired
whaat canopy temperatures. J. P. Millard (NASA, Ames Research
Center, Moffett Feld. Calif.), J. L. Hatfield (Califon a. University,
Davis. Calif.), and R. C. Goettelman (LFE Corp., Richmond, Calif.)
Remote Sensing of Environment, vol. B, Aug. 1979, p. 273275. 5

refs

The relationship between airborne and ground-based measure

ments of soil and crop canopy temperatures is investigated for a

partia l crop canopy. Daily ground based measurements using a
wide-field of-view radiometer oriented towards the nadir at a height
of 1.5 m and airborne thermal imagery at two-week intervals vr3re

obtained throughout the entire growing season of a stand of wheat.

When corrected for atmospheric effects, the airborne measurements

were found to be virtually identical to guundbased measurements,
with a regression line slope of 0.985, a standard deviation of 1 8 C
and a corr,lation coefficient of 0.97	 .4 L. W.

A79.46685 • M Topology of two-dimensional and three-
dimensional separated flows. M Tobak and D J Peake (NASA.

Ames Research Center. Moffett Field. Calif I American Institute of
Aeronautics and Astronautics, Fluid and Plasm Dynamics Confer-
ence, 12th, V.61hamsbury, Va., July 23-25, 1979, Pap- 7¢ 148^ 20
p 36 refs.

It is shown that topology rules can define a small number of
singular points on an aerodynamic su •face and in the flow which can
be combined in irarious ways to create the structures and characterize
the physical mechanisms of three dimensional separated flows. This
topological development is based on the hvoothesis that vector fields

of skin friction Imes and external streamlines remain continuous.

Amono examples treated are the lee side separated flows about
slender bodies at angle of attack with symmetric or asymmetric wake

structures. about a protuberance normal to a wall, and over a
rearward facing axisymmetric step. 	 B.J

A79.46696 • - Effect of Mach number and Reynolds number

on n normal shock- wave;turbu lent boundaryaayer interaction. G G
Mateer and J. R. Viegas (NASA. Ames Research Center, Moffett

Field Calif.). American lnstirure of Aeronautics and Astronautics,

Fluid and Plasma Dynamics Con.erence. 12rh, Wilhamsourg, Va.,

July 22-25, 1979, Paper 79. 1502. 9 p 15 refs.

Expe, mental values of wall pressure and skin friction have been

obtained for Mach numbers from 1 32 to 1 48 and for Reynolds
numbers from 8.5 x 10 to the 6th to 225 x 10 to the 6th Increasing

the Mach ^urrbei reduces the wall shear and promotes incipient
separation. Reynolds number variations have little effect except at
the lowest value where the flow abruptly approaches separation.
Comparisons are made with solutions to the time dependent,

Reyno l ds-averaged. NavierStokes equations incorporating a two
equation. Wilcox-Rubesin turbulence model. The computations are
in agreement with the expe r imenta l results. Additional numerical
results indicated that the wind tunnel walls constrained the flow and

suppressed the formation of a separation bubble at the shock wave.
(Author)

A79-46697 • - Trailing-edge flows at high Reynold: number.
P R V.swanath_ u. W. Cleary, ri. L. Seegm llei, and C C, Horstm.an

(NASA, Ames Research Center Moffett Field. Calf l American
Institute of Aeronautics and Astronautics, Fluid and Plasma Dynam
ics Conference, f2th, Williamsburg, Va_ July 23-25. 1 979, Paper
79-1503 17 p. 22 refs.

An investigation of trailing-edge flows at high Reynoldsnumbei

and subson c Mach numbers is p r esented. Symmetric and asymmetric

trading-edge flows are studied. each flow having pressure gradient
legions upstream of the trailing edge similar to an ai r foil Measure-
ments include model surface pressures, mean velocity, turbulent

shear stress, and turbulent kinetic energy profiles in the trailing edge
and new wake regions. Comparisons of the symmetric data with

numerical solutions of boundary laye r as well as Navier Stokes

equations employing two different turbulence models show increas

rng effects on viscous interactions as the Mach number increases
Both turbulence models yielded solutions of the mean flow of
comparable quality. The experimental results of the asymmetric case

a  discussed	 IAuthor I

A79.46723 • -, Nurnerical solution of supersonic laminar flow
over an inclined body of revolution. C M Hung (NASA, Ames
R esearch Center, Moffett Field. Calf ) American Institute of
Aeronautics and Astronautics. Fluid and Plasma Dynamics Confer
once. 12th. VilharyWwry, Va., July 23-25, 1979, Pa per 79 1547 11
D. 19 refs.

A mixed explicit implicit scheme is used to solve the time.
dependent thin layer approximation of the NavierStokes equations

S
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for a supersonic Icminar flow over an inclined body of revolution
lest cases for Mach 2.8 flow over a cylinder with 15 deg flare angle
at angles of attack of 0, 1, and 4 deg are calculated. Good agreement
is obtained between the present computed results and experimental
measurements of surface pressure. A pair of vortices on the leeward
and a peak in the normal force distribution new the flared juncture
are predicted. the role of circumferential  communication is des
cussed	 (Author)

A79-47358 • Energetic electrons in Jupiter's dawn mag
netodise. J. A. van Allen (Iowa, University, Iowa City, Iowa).
Geophysical Research Letters, vol 6. Apr. 1979. p. 309-312. 10 refs.
Navy supported research: Contract No NAS2 6553.

The paper presents and analyzes absolute energy density data on
electrons from the University of Iowa instrument on Pioneer 10 for
one example of a plasma sheet traversal in Jupiter's dawn mag-
netodrsk on 6-7 December 1973 The absolute integral orrsnidirec
bonal intensity spectrum of electrons is based on a full and accurate
reduction of the counting rate data The main finding is that
electrons of energy greater than 0060 MeV provide only about 3%
of the charged particle pressure required to explain the observed

dep ression in the magnetic field at the cent- -if the p'4sma sheet, in
spite of the fact !hat the intensity of such electrtir is well correlated

with the depression of the mag netic pressure throughout the sheet.

S D.

A79-47453 • Measurement of turbulent fluctuations in
high-speed flows using hot wires and . r ot films- M, Acharya NASA,
Ames Research Center, Moffett Feld, Calf.). Review of Scientific

instruments. vol 50. Aug 1979, P 952 957. 11 refs.
The paper examines the dynamic calibrations o f the hot film

and modified hot wire probes with a view to assess their suitability
for use in experiments fo r the measurement of turbulent fluctuations
in rompressibie boundary laver flows. Results are presented of tests
on some sensors in both subsonic and supersonic buundary-layer

flows. A simple technique is presented for determining dynamic

calibration correction factors for the sensitivities involved.	 S.D

A79.47513' Intensities and half-widths at different tarry
peratures for the 201/III/ - 000 band of CO2 at 4854 per cm. ^. P. J.
Valero. C. B Suarez, and R. W. Boese (NASA. Ames Research
Center, Moffett Feld, Calif.). Journal of Quantirativei Spectroscopy
and Radiative Transfer, vol. 22, July 1979. P. 93-99. 16 refs,

A79-47514 ' Calculation of radiative properties of nonequi-

Iibrwm hydrogen plasma. C. Park ( NASA, Ames Research Center,
Moffett Feld, Ca lf I. Journal of Quantitative Spectroscopy and

Radiarive Transfer, vol. 22. July 1979, p 101 112 24 refs.
A computer program called NEORAP is described that calcu-

lnes the radiative properties of nonequdrbrium ionized hydrogen.
From the given elect.on temperature, electron density, and atom

density values (which do not neceisaril y satisfy the equilibrium
relationship) and -tensrties of incident radiation, the nom Boltzmann

populations of electronic states are computed by solving the

equation of quasrsteadv state population distribution. Emission and
absorption coef f icients are determined as functions of wavelength by
invoking the principle of detailed balance between the upper and
lower states of each radiative transition. Radiative transport through
the medium is computed assuming a o ne dimensional uniform slab
The r ate o f ionic ieaeuon is also computed Whe- .,sed on a sample
case, the program shows that there is a large difference between the
calculated intensities of r adiation emitted by a bulk of equilibrium
and nonequdibrrum hydrogen. The accuracy o f the program is
estimated to be better than 10 `1+.	 (Author)

A79-47%7 ' On reliable control system designs with and
without feedback reconfigurations. J D Bidwell (Tennessee, Unr
versity, Knoxville, Tenn,), D. A. Castanon, and M. Athans (MIT,
Cambridge, Mass.) In 1978 Conference on Decision and Control,
17th, San Diego. Calif., January 1012, 19'9, Proceedings. IA79-
47930 21 . 631 New York, Institute of Electrical and Electronics
Engineers. Inc, 1979, p. 419 .426. 14 refs. Research supported by
the Fannie and John Herz Foundat,on, Grants No. NGL 22 009124,
No. AF AFOSR 77 3281.

This paper contains an overview o f a theoretical framework for

the design of reliable mufttvariable control systems, with Special
emphasis on actuator failures and necessary actuator redundancy
Levels. Using a linear model of the system, with Markovian failure
probabilities and quadratic performance index, an optimal stochastic
control problem it posed and solved. The solution r equires the
iteration of a set of highly coupled Riccatl-like matrix difference
equations; if these converge one has a reliable design, if they diverge,
the design is unreliable. and the system design cannot be stabilized.
In addition, it is shown that the existence of a stabilizing constant
feedback gain and the reliability of its implementation is equivalent
to the convergence properties of a set of coupled R ccatrlike matrix
difference equations. In summary, these results ran be used for

offtine studies relating the open loop dynamics, required perfor-
mance, actuator mean time to failure, and functional or identical
actuator redundancy, with and without feedback gain reconfigura-
tion strategies.	 (Author)

A7947977 • Binary datsifsation of real sequences by
discrete-time systems, M E Kal ski (Northeastern University Bois
ton. Mass.) and T L Johnson (MIT, Cambridge, Mass.) In, 1978
Conference on Decision and Control, 17th, San Diego. Calif .
January 1012. 1979, Proceedings. (A79-47930 21 63) New York,
Institute of Electrical and Electronics Eogrneers, Inc- 1979, p. 772,
773 Grants No AF AF0 1FR-7?3281. No NGL 22 009.124

This paper consider, j novel approach to coding or c!assrfymg
sequences of real numbers through the use of (generally nonlinear)
finite-dimensional drscre,e-time systems This approach involves a
finite-dimensional discrete time system (which we tali a real accep-
tor) in cascade with a threshold type device (which we call a
discriminator). The proposed classification scheme and the exact
nature of the classification problem are described. along with two
examples illustrating its applicability Suggested approaches for
further research are given. 	 (Author)

A7948086 ' A numerical model of the Martian polar cap
winds. R M Haberle. C B Leovv kVil 3shing to n University. Seattle.
Kash I . and J B Pollack (NASA, Ames Research Center, Theoretical
Stud es Branch Moffett Field. Calif.). Icarus, vol 39. Aug 1979. p
151 183 42 refs. Grants No NsG 2047, No NsG 7085

An investigation of the Martian polar cap winds and their

response to a variety of factors is carried out by numerical
experiments based on a zonally symmetric primitive equation model
The seasonal thermal forcing . mass exchange between polar caps and

atmosphere, large scale • )pography, and polar cap size are discussed.
noting that topography has a small effect but the circulation

rntens.ty increases with cap size The model results show that surface
winds near the edge o f a retreating polar cap are enhanced, and that
the suArcral wind indicators near the south pole are formed during

spring and those near the north pole during winter It is suggested
that the high latitude dune fields in the northern hemisphere are

formed when the terrain is covered by frost, and that the saltaling
particles are 'snowflakes' which formed by the mechanism proposed
by Pollack (1976) The model results for the winter simulation
compare favorably with general areu!ation model IGCM) calcula
Mons	 A T

A79-48252 '	 Calculated rate constants for the reaction CIO
• O yields CI + 02 hetwxn 220 and 1000 K. R L Jaffe ;NASA,
Ames Research Center, Moffett Feld, Calif.). Chemical Physics, vol.
10, July 1, 1979, p 185-206 72 refs.

86



A7949370 • it Theory of the largs-amplitude plane magneto

acoustic save propagating transverse to the magnetic field in a hot
coslrsionler plasma. A Barnes (NASA, Ames Research Center,
Theoretical ind Planetary Studies Branch, Moffett Feld, Calif.).
Joumal of Geophysical Research, vol 84, Aug 1, 1979, p.

44594462. 22 refs.
An exact solution of the kinetic and electromagnetic equations

for a large-amplitude plane magnetoacoustic wave propagating
transverse to the magnetic field in a hot collisionless plasma is
presented. The solution gives simple relations among the magnetic
field strength, density, stress tensor, and plasma velocity, all o: which

are measurable in the interplanetary plasma. These relations are
independent of the electron and on velocit y distributions, subject to
certain restrictions on 'high-velocity tells.' The magnetic held of the

wave is linearly polarized. The wave steepens to form a shock much
as the analogous waves of MHD theory do. 	 (Author)

A79-48526 • Soil transport by winds on Men. B R White

(California. University. Davis, Calif .I Journal of Geophysical Re-

search, vol 84 . Aug 10, 1979. p 4643465't 17 refs Grant No.

NCA2.OR180605.
Results of low-pressure wind tunnel testiny and theoretical

considerations are used to estimate the eolian transport of surface
material on Mars Saltation on Mars, equations of ()article motion,
computational results, and analytical de!ermination of surface
material movement are considered. A semrempincal formula is
developed for estimating the total amount of surface material moving
in eolian saltat i on, surface traction, and suspension Numeuca!

solutions cf the equations of motion for particle trajectories on the
surface of Mars are presented The ratio of final particle speed to the
particle threshold friction speed is found to be several times that of
saltation on earth. 	 S.D.

A7 Q 49739 ' An eb initio investigation of the structure,
vibrational frequencies, and intensities of HO2 ansd HOCL A.
Komornicki and R. L. Jaffe (NASA, Ames Research Center, Voffett
Field, Calif.). Journal of Chemical Physics, vol. 71. Sept 1, 1979, p.
2150. 2155. 72 refs.

The infrared spectral intensities for HOCI and H02 have teen

calculated using a new ab initio technique. Theoretical results for the
geometries, vibrational frequencies, and the dipole moments of these
species are also reported. All of the calculations were performed at
the SCF level using near Hartree-Fock quality bans sets. The results
for the molecular geometries and the vibrational frequencies are in

good agreement with available experimental data. It is believed that
the computed intensities are accurate to at least 50% The results
should be helpful in attempts to determine the stratospheric
abundance of HOCI and H02 by in situ infrared spectroscopic
measurements.	 (Author)

A79-50014 • An improved synthesis of 2.4,8,10
tetroxaspfro 15.5/ undecane /penteerythritol diformal/. A. C. Posh
kus (NASA, Ames Research Center, Chemical Research Projects

Office, Moffett Field, Calif.(. Journal of Heterocyclic Chemistry, vol.
16, July 1979, p. 1075, 1076. 12 refs.

It is found that high yields of pentaerythntol diformal can be

prepared in less than 10 minutes by heating a stirred mixture of
pentderythritol with a slight excess of parafortr.aldehyde up to about
120 C in the presence of catal c amounts of acid, but without any
solvents or with only a small amount of water. The reaction was

carried out in two stages first by preparing the monoformal with a
molar equivalent of paraformaldehyde in about five minutes, and

then, after cooling to about 70 C, adding the remainder of
paraformaldehyde in 1% excess, and heating to about 120 C for a
total heating time of 10 minutes.	 V.T.

A79-49415 • An accurate method for two-point boundary
value problems. J D. A Walker (Lehigh  Un versity, Bethlehem, P3 I

and G G Weigand (General Motors Corp. , Detroit Diesel Allison

Div., Indianapolis, Ind.). International Journal for Numerical
Methods in Engineering, vol. 14, no. 9, 1979, p. 1335-' 146. 11 refs.

Grant No. NsG-2135.
A second-order method for solving two point boundary value

problems on a uniform mesh is presented where the local truncation
error is obtained for use with the deferred correction process. In this

simple finite difference method the tridiagonal nature of the classical

method is preserved but the magnitude o f each term In the

truncation error is rer}!,_ed by a factor o f two The meti is appitea

to a number of linear and nonlinear problems ano it is shown to

produce more accurate results than either the c l assical method or the

technique proposed by Keller 119631.	 C.F.W.

A79-49623 ' Upper limits on argon isotope abundances in
the Venus thermosphere. K Mauersberger, U. sun Zahn (Bonn,
Un-versitat, Bonn, West Germany), and D. Krankowsky (Max

Planck lnstitut fur Kernphysik, Heidelberg, West Germany) Gfo-
phys•cal Research Letters. vol. 6, Aug 1979, p. 671674. 14 refs.
9undesminsterium fur Forschung and Technologic Contract No
WRK 275. Co n tract No. NAS2 8812

On December 9. 1978 the neutral gas mass spectrometer aboard
the NASA Pioneer Venus multiprobe bus has measured density,

composition, and temperature o f the Venus dayside thermosphere.
There was no positive identification of argon down to the lowest
measuring altitude of 130 km For the altitude level of 135 km the

following upper limits for the number densities of argon isotopes
were derived nlAr-361 less than 1.3 times 10 to the 6th power per
cu cm and n(Ar-401 less than 2 8 times 10 to the 6th power per cu

cm From our upper atmosphere observations we infer for the
troposphere of Venus the following upper limits for the mixing
ratios. n(Ar 36) total number density less than 9 times 10 to the
minus 6th power and n1Ai 401/total number density less than 20
times 10 to the minus 6th power. 	 (Author)

A79-50015 • The study of 'microsurfi - ' using thermal
desorption spectroscopy. h1 E. Thomas, H Puppis. and G. M Pound
(NASA Stanford Joint Institute for Surface and M crostructural
Research, Moffett Field, Calif.). (Institute of Physics. International
Congress on Thin Films, 4th, Loughborougn, England, Sept. 1115,
1978.) Thin Solid Films, vol. 58. 1979, p. 273. 279 5 refs NSF

Grant No. DMR 7705958. Grant No, NCA2-OR745711.
The use of a newly combined ultrahigh vacuum technique for

study ng continuous and particulate evaporated thin films using
thermal desorption spectroscopy (TDS), transmission electron

microscopy ITEM), and transmission electron diffraction 'TED) is
discussed. It o shown that (1) CO thermal desorption energies of

epitaxially deposited (111; N, end 11111 Pd su • faces agree perfectly
with previously published data on bulk (111) single crystal. (2f
contamination and surface structural differences can be detected

using TDS as a su r face probe and TEM as a complementary
technique, and 13) CO desor ption signals from deposited metal
coverages of one-thousandth c' a monolayer should be detectable.
These results indicate that the c hemrsoa ption properties of supported

'microsurfaces' of metals can now be investigated with very high

s , isitivity The combined use f TDS and TEM TED experimental

methods is a very powerfil tea nique for fundamental studies in
t)asic thin film physics and in catalyst 	 (A,.;hor)

A79b0016 • An improved synthesis of 1,3:24 S,STrimetts.
ylenesoiuwtol and 1,3 2,5 4,6•Trimethylenemannitd. A C. Poshkus
(NASA, Ames Research Center, Chemical Research Projects Office.
Moffett Feld. Calif.). Journal of Organic Chemistry vol. 44. no. 15,
1979, p . 2794, 2795. 8 refs.

A79-50597 • Electrical hazards posed by graphite fibers. G.
S. Sprenger_ S. A Mashtizadi and R. B Keller IM ch gan,
University. Ann arbor, Mich.{. Journal of Composite Mvo ials, vol.
13, July 1979, p . 225-231. B refs. USAF su pported research. Giant
No N%G 2333.
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The direct electrical resistance and the electrical contact
resistance of graphite fibers released from both burned and unburned
Fiberite Ts00/1034 composite were measured. The voltage at which
arcing occurs due to fibers settling on electrical conductors was also

determined. On the basis of results obtained, an assessment was made
of the hazards posed by graphite fibers to electrical equipment.

1 Author)

A 79 51043 •	 Bromagnebc instrumentation and measure-

ment. E. J. lufer (NASA, Ames Research Center, Moffett Feld,
Calf.). in Noninvasive carJrovascular measurements. (A79-

5 1 026 23-541 Bellingham, Wash., Society of Photo Optical fnstru-
mentation Engineers, 1978, p . 15. 180. 16 refs.

The instruments and techniques of bromagnetrc measurement
have progressed greatly in the past 15 years and are now of a quality
appropriate to clinical appGCations. The paper reports on recent
deve}opments in the design and application o f SQUID (Super-
conducting Quantum Interference Device) magnetometers to bio
magnetic measurement. The discussion covers biomagnetic field
levels, magnetocardrography. magnetic Susceptibility plethysmogra-
phy, ambient noise and sensor types, principles of operation of a
SQUID magnetometer, and laboratory techniques. Of the many
promising applications of noninvasive b omagnetic measurement,
magnetoeard ography is the most advanced and the most likely to

find c y nical application in the near future. 	 S. D.

A79. 51121 ' An experimental determination of the cross
section of the Swings band system of C3. D. M Cooper iNASA,
Ames Research Center, Moffett Feld. Calif.) and J. J Jones (NASA,
Langley Research Center, Ham p ton, Va.l. Journal of Quantitative
Spectroscopy and Radiative Transfer, vol- 22. Aug 1979, p.
201 208 26 refs.

The spectral absorption cross section of the Swings band of C3
was determined from measurements behind incident shock waves
that heated a gas mixture o f argon and acetylene These measure-
ments spanned the spectral region between 300 and 540 rim, and

were obta-ned at temperatures between 3200 and 4000 K. An
electronic oscillator strength of 0 033 was deduced from the
measu rements.	 (Author;

A79-51236 ' On the interweaving of partial cross sections of

different parity. P. L. Devr es and 7, F George fRochester,

University. Rochester , N.Y.). Cher+ r rcal Physics Letrers. vol. 63. May
15 1979. p 240-242 NSF Grant No CHE-7727826 Contract Ni.

F49620 78-C 0005. Grant No. NsG-2198
Partial cross sections of definite parity, ca l cu l ated for electronic-

rotat,onal e n e r gy t r ansfe r .n the F •H2 colhsion syste m , interweave

with increasing total angular momentum J An explanation, in terms

of d abauc curve crossi n gs induced by the centrifugal Potential in the

body fixed coordinate system, predicts the interweaving to occur
only in systems having half integer J 	 (Author)

A79 51237 • The utilization of abehan point group sym
metry in the graphical unitary group approach to the calculation of

correlated electronic wasrefunctionc I Shav,tt (Battelle Coiumbu,
Laboratories. Oho State L'n vets tv , Columbus. Oh.ol Chemical

Physics Letters, vol 63, June 1 1979, p. 421 427 20 refs G rant No

NsG 2231
A procedure is described for the utilization of abelian point

group symmetry in the graphica l uni t ary group approach IGUGA) to

calculations of correlated electron c wavefunct,ons The procedure is
based on a recursively computed set of symmetry r.:ependent

counting indices. and results in separate numbering, without

gaps, of the Gelfand states (configuration functions) belonging to

each symmetry species 	 (Author)

A79 51496 ' Is there liquid water on Europa. P Cassen, R,
T Reynolds tNASA Ames Research Penter, Theoretical and
Planetary Studies Branch, Moffett Feld, Calif), and S J Peale

(California. University, Santa Barbara, Calif ) Geophysical Research

Letters, vol, 6, Sept	 1979, p. 731 734 21 refs. Grants No.

NGR 05-010 . 062. No NCA2 OR680 805.
It is possible that tidal dissipation in an ice c ust on Europa

preserved a liquid water layer beneath it, pr .vided trial the
three body or bital r eson ance for lo. Europa, and Ganymede is
ancient. The liquid water layer could be a con,mumg source of the

observed surface frost. If Europa's water mantle were ever complete
ly frozen heating by tidal dissipation would not exceed that

produced by radioactive elemen t s, and the mantle would rema n
frozen.	 (Author)

A79-51498 • Venus tectonics - Another earth or another
Mars. G E. McGill (Massachusetts, University, Amherst, Mass 1.
Geophysical Research Letters, vol. 6. Sept. 1679, p. 739741 26

refs Contract No. NAS29129. Grant No. NGR-22010-076.
The paper reexamines the evidence on the intensity of Venusian

tectonic'volcanic activity and suggests alternate hypotheses. Three
major questions are discussed (1) whether the presence of large,
presumably primordial craters on Venus requires an intensity of
tectonic 'volcanic activity significantly  'ess than on earth, 12) what
thicknesses of lithosphere are implied for reasonable models of

temperature and volatile content of the uppe r mantle of Venus, and

(3) car, the recently obtained At 40 content of the Venus lower
atmosphere help define the relative tectonic !vo lcan c activities of

Versus and earth. It was shown that the abundance of At 40in the

Venus atmosphere lies between the earth value and one tenth of the
earth value, and since P r osronal liberation of At 40on Venus wdl be
inefficient, this range for Au 40 abundance indicates an active
tectonic history. It is concluded that the presence of craters and

possible mantle dryness does not restrict Venus tectonics to a
Mars like mortel, and an earth-like model is equally probable	 A.T.

A79-51695 •	 The structure of small, vapor-deposited par-
ticles. II - Experimental study of particles with hexagonal profile. M

J. Y3eam xr, K. He nemann, C Y. Yang, and H Poppa (NASA/

Stanford Joint Institute for Surface and M crostructure Research,
Moffett Feld, Calif.). Journal of Crystal Growth, vol. 47, 1979, p.
187 . 195. 14 refs. Grant No. NsG 2249.

'Multiply twinned' gold particles with hex3gonal bright field

TEM profile were determined to be rcosahedra composed of 20
identical and twin-related tetrahedral budding units that do not have

an fcc structure. The crystal structure of these slightly deformed
tetrahedra is rhombohedral. Experimental ev dertce supporting this
particle model was obtained by selected-zone dark field and weak
beam deck field electron microscopy. In conjunction with the results
of part I, it has been concluded that mul e. ply-twinned gold particles
of pentagonal or hexagonal profile that are found d.rnng the early
stages of the vapor deposition growth process on alkali halide
surfaces do not have an fcc crystal structure, which is in obvious
contrast to the structure of bulk gold. 	 (Author)

A/9 51696' Crystallography of decahedral and rcosahedral
particles. II - High symmetry orientations. C Y Yang, M .I
Yacaman (NASA, Ames Research Center, Moffett Field, Calif.), and
K. He nemann (NASA, Ames Researc h Center, NASA'Stanford Joint
Institute for Surface and M crostructure Research, Moffett Feld,
Calif.) Journal of Crystal Growth, vo1 47, Aug 1379, p. 283290
17 refs.

Based on the exact crystal structu re of decahedral and icos3
hedral particles, high energy electron d tfracnon patterns and image

Profiles have been derived for various high symmetry orientations of
the particles with respect to the inc-dent beam These results form a
basis for the identification of small metal particle structures with

advanced methods of transmission electron microscopy 	 (Author 1
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A79-51697 • Crysvollography of decahedral and ioosahedral
particles I - Geometry of twinning. C. Y. Yang (NASA, Ames
Research Center, Moffett F eI6 Calif.), Journal of Crystal Growth,
vol. 47. Aug 1979, p. 274. 282. 16 refs.

The crystal structure of the tetrahedral twins in multiply-
tvvmned particles with decahedral creel rcosahed r al point group
symmetries has been examined and correlated with the face-centered
cubic structure Details on the crystal structure as well as the
geometrical relationships among twins in each particle are presented.
These crystallographic facts serve as a ' laws for the interpretation of
small particle images obtaired with advanced methods of trans
mission electron microscopy.	 (Author)

A7S 52070 ' Electrical conductivity anomaly beneath More
Serenitatrs detected by Lunokhod 2 and Apollo 16 magnetometers.
L L. Vanlan, T A. Vnuchkova, I. V. Egorov (Akademla Nauk
SSSR, Ins, -tut Okeanologit, Moscow, USSR1, A. T. Basilevskii
(Akademna Nauk SSSR, Institut Geokhimn Analiticheskoi Khimii,
Moscow, USSR), E. G. Eros'tenko, E B. Famberg (Akademiia Nauk
SSSR, Institut 2emnogo Magnetizma, lonostery i Rasproslranenna
Radiovoln. Moscow, USSR), P. Dval (NASA. Ames Research Center,
Moffett Feld, Calif.). and W D Daily (Eying Research Institute,
Provo, Utah). Moon and the Planets, vol. 21. Oct. 1979, p. 185 192.
10 refs. Grant No, NsG-2082

Magnetic fluctuations measured by the Lunokhod 2 magnetom-
eter in the Bay Le Monnier are distinctly anisotropic when compared
to simultaneous Apollo 16 magnetometer data measured 1100 km
away in the Descartes highlands. This anisotropy can be explained by
an anomalous electrical conductivity of the upper mantle beneath
Mare Seren tatis. A model is presented of anom,luusly lower
electrical conductivity beneath Seremtatis and the simultaneous
magnetic data f r om the Lunokhod 2 site at the mare edge and the
Apollo 16 site are compared to the numerically calculated model
solutions. This comparison indicates that the anisotropic fluctuations
can be modeled by a nonconducting layer in the lunar lithosphere
which is 150 km thick beneath if., highlands and 300 km thick
beneath Mare Serenitatis. A decreased electrical conductivity in the
upper mantle beneath the mare (nay be due to a lower temperature
resulting from heat carried out the magma source regions to the
surface during mare flooding.	 (AuthurI

A79-52288 ' The effect of external boundary conditions on
condensation heat transfer In rotating heat pees• T. C Daniels
(Swansea, University College, Swansea, Wales) and R. J. Will ams
(NASA, Ames Research Center, Moffett Field, Calif ). Inte national
Journal d Neat and Mass Transfer, vol 22, Aug. 1979, p
1237 1241. 6 refs.

Experimental evidence shows the importance of external bound-
ary conditions on the overall performance of a rotating heat pipe
condenser. Data are presented for the boundary conditions of
constant heat flux and constant wall tem perature for rotatng heat
pipes containing either pure vapor or a mixture of vapor and
noncondensable gas as working fluid. 	 (Author)

A/952332 ' The vertical structure and thickness of
Saturn's rings. J N Cuzzi (NASA, Ames Research Center, Motlett
Field. Calif ). J. A Burns (Cornell University. Ithaca. N.Y.). R H.
Dunsen (Indian University, Bloomington, Ind ), and P. M Hamill
(NASA. Langley Research Center, Hampton. Va.) Nature, vol 281.
Sept 20, 1979, p 202 204 18 refs Grant No. NsG 2227

An explanation for the vertical structure and thickness of
Saturn's rings compatible with observational data is presented. The
model of the rings as being many particles thick is shown to be
possible, with random particle motions preventing the complet^
flattening of the system and a gaussian distribution of particle
density with vertical displacement The model prediction of a
maximum ring thickness of tens of meters, however. is in conflict
with observations of ring thickness of at least 0,8 km at ring plane
passage It is shown that perturbations to ring particle orbitscaused
by the sur and Satur -t l•Te sat ' c ites may produce long and
short-period coherent vertical ring displacements and a nonlinear

displacement of the ring plane from the equatorial plane wit
distance. leading to an apparent edge-on thickness of a few t
meters.

A/9-b1DDU' N Properties and effects of dust particles sus-
pended to the Martian atmosphere. J B Pollack, D S Coeburn
(NASA, Ames Research Center, Space Science Div . Moffett Feld,
Caltf.l, F. M. Flasar (NASA, Goddard Space Flight Center, Green
belt, Md.), R. Kahn (Harvard Universi v , Cambridge, Mass I. C E.
Carlston, and D. P dek (Martin Marietta Aerospace, Deriver, Colo )
Journal of Geophysical Research, vol 84, June 10, 1979, p.
2929 2945. 38 refs. Grant No NsG 7398

D,ect measurements of the optical depth above the two Viking
landers are presented for a period covering the summer, fall , and
winter seasons in the Northern Hemisphere. a time period during
which two global dust storms occurred The data are used to define
The properties of suspended dust p a r ticles in the Martian atmosphere
and to assess their role in a number of meteorological and yeolog cal
processes. Major conclusions at - that (1 I both the radiative e f fects of
dust particles and the the nodynam,cal effects of largo- scale atmo-
spheric motions have a s.?mhcant mpact on the ver tica l temperature
structure. (21 Pertinent fesdback effects play an important part in
the generation of some Iota dust storms, in the expansion of local
dust storms to global pfoport ins, and in the subsequent decay of
global dust storms, (3) An impo. • ant mechanism tot the removal of
dust particles fr om the atml is the CO2 condensation
sedimentation process, and (4) that the polar lam . nae are constructed
from atmospheric dust and water ice is hypothesized 	 S D.

A79-52737' The displacement field associated with line
forces in a cracked orthotropic body. P C Gehlen (Battelle
Columbus Labo r atories, Columbus, Oho) and J. P Hirth (Ohio State
University . Columbus, Ohio). Computers and Structures. vol 9, Dec
1978. U 589. 594 12 refs. Cont r act No. NAS2 9183.

An ex plicit result .s presented for the two dimensional Green
function for an orthotrop;c body containing a crack a l ong an
ort hotropic plane and with its lip in an orthotropic direction  A
formal solution and a numerical program for its calculation are
presented for a crack on a plane rotated about an orthotropic
direction. The use of such Green functions to cou ple a finite element
mesh to a surrounding elastic continuum, thereby shortening finite
element calculations for composite bod ses with macroscopic ortho-
tionicsymmetry isdiscussed. 	 I Author I

A79. 52811 ' Abrasion of windblown particles on Mars
Erosion of quartz and basaltic sand under simulated Martian
conditions. D Krmsley, R Greeley (Arizona State University,
Tempe. Ariz ), and J B. Pollack (NASA. Ames Research Center.
Theoretical and Planetary Studies B r anch, Moffett Field, Calif.).
Icarus, vol. 39. Sect 1979, p . 364 384 34 refs. Grants No.
NCA2 ORO35801. No. NCA2 ORO35901

The results of a series of laboratory experiments initiated to
simulate Martian eeohan erosion are presented. Experiments were
conducted under Martian atmospheric pressure and compared to
natural eolian sand produced on earth It is reported that the less
dense atmosphere on Mars resulted in more energetic eohan erosion
manifested by an slightly higher rate of gram rounding and sue face
textures that included semicircular depressions termed 'popouts' 11
is suggested that physical and chemical weathering mad proceed
more rapidly on Mars d'an on earth, given a sufficient supply of
water vapor. In addition, clay mineral formations should be
facilitated by the presence of large amounts of disrupt"( material.
Fatally, it is noted that the disrupted material could increase the
ability of the sod to act as a reservoir for water thereby provisionally
explaimng the large: amoLot of bound water on the surface sod
material over much of Mars	 M E P

A79 52815 • Cosmic ay ionization of the Jovian etfno-
sphere. L A Capone (San Jose State University, San Jose, Calf 1. J
Dubech llnstituut voor Keinphys,sch Ondeizoek, Amsterdam,

S
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Netherlands), R. C Whitten (NASA, Ames Research Center, Space

Science Div., Moffett Field, Calif,), and S S Prasad (California
Institute of Technology, Jet Propulsion Laborator y , Pasadena,

Cahf.l. Icarus, vol. 39, Se p t. 1979, p . 433 .449. 48 refs.
An approximate form of the Boltzmann equation has been used

to obtain local ionization rates due to the absorption of galactic

cosmic rays in the Jovian atmosphere. It is shown that the muon flux
component of the cosmic-ray induced cascade may be especially
important in ionizing the atmosphere at levels where the total
number density exceeds 10 to the 19th per cu cm (well below the
ionospheric layers produced by solar EUV). A model containing both
positive and negative on reactions has been employed to compute

electron and ion number densities, Peak electron number densities of

the order of 1000 per cu cm may be expected even at relatively low
magnetic latitudes. The dominant positive ions are NH4(+) and
Cn Hm( + ) c l uster ions . with n at least 2. it is suggested that the

absorption of galactic cosmic ray energy at such relatively high

pressures in the Jovian atmosphere (M about 10 o the 18th to 10 to

the 20th per cu cm) and the subse q uent chemical reactions may be

instrumental in the local formation of complex hydrocarbons.
(Author)

A79-53033 • Electromagnetic noise and radio wave propaga-

tion below 100 kHz in the Jovian atmosphere. I - The equatori-
region. K Rinr ert, W I. Axford (Max-Planck-Institut fur Aeronomie,
Katlenburg, West Germany), L. J. Lanzerotti (Bel telephone
Laboratories, Inc, Murray Hill, N.J.; Florida, University, Gainesville,

Fla.). E. P. Krider (Arizona. Unnersity, Tucson, Ariz.), M. A. Uman
(Florida, University, Gainesville, Fla 1, G. Dehmel, and F O Ghem
(Brat - nschweig, Technische Univeisnat, Braunschweig, West Ger-

many) Journal of Geophysical Research, vol 84, Sept. 1, 1979, p.

5181-5188. 58 refs. Contact No NAS29976.
The Galileo satellite program includes the delivery of an entry

probe to the Jovian egvatotral atmosphere in mid 1985 Optical and
RF sensors for a ligh • ning detection system are included as a part of

the probe experimental payload. In this paper, calculations of the RF
wave propagation and reflection characteristics of the equatorial
Jovian atmosphere and ionosphere for frequencies less than 100 kHz
are presented It is shown that wave propagation is limited to
lineof-sight and one-hop from the ionosphere Results are also
presented of a statistical treatment of the RF wave power densities
for the case of a finite number of events and for the case of a
uniformly distributed sou-ce. The results can be applied to specific
RF experiment configurations concerned with establishing the
statistical chat actensticsof Jovian lightning	 (Autnori

A7953320 • The Pioneer Venus Missions. C F. Hall

(NASA, Ames Research Center. Motlei! Feld. Calif ). Intet-wrional
Astronautical Federation. International Astronautical C. .gress,
301h, Munich. West Germany, Sept 17 22. 1979, Paper 79-147 14

Two spacecraft with scientific instruments, a Multiprobe and an
Orbiter. were sent to Venus by the USA in 1978 and successfully
performed a series of measurements of the Venusian environment, in

situ f r om the probes and remotely from the Orbiter The paper
discusses the scient f •c objectives of the missions, describes the
spacecra't and trajectories, presents the performance of t he space

craft and instruments, and summarizes the scientific findings The
results indicate an excess of primordial argon at Venus, four distinct
cloud layers were observed, four widely separated sites in both
daylight and night time show almost no differences in atmospheric

temperature and pressure below about 50 km altitude. winds up to

200 m sec were observed at high altitudes, large plateaus were

identified on the surface	 (Author)

A79 53436 • SETI High sensititit-, searches at NASA with

high speed tape recorders. J Tarter ICahfo • o a , University. Berkeley,
Calif,), J Cuzz . D Black, M Stull (NASA, Ames Research Center,
Moffett Field, Calif.), T Clark (NASA, Goddard Space Flight Center,

Greenbelt, Mo.). and F. Drak es (National Astronom y and Ionosphere

Center, Ithaca, N.Y I. International Astronautical Federation, Inter-

national Astronautical Congress, 30th. Munich, West Germany. Sept
1722, 7979, Paper 79 A 43. 20 p . 9 refs. Grants No. NSG 2271, No.

NCA2 OR050 702,
The paper reports the two observing programs conducted to

compare two techniques which have been proposed as methods for

performing the requisite Fourier transformations in very large
multichannel spectrum analysers (MCSA): the direct digital FFT and

optical transform processor. The details of the observations at NRAO
utilizing a dnect digital FFT are given. A description o f the NAIC,

Arecibo observations util,ving an optical processor at the Envoom
mental Fesearch Institute of Michigan (ERIM) and a microdens,
tometer at Elertromagnetics System Laboratories (ESL) is presented.

For both observing programs, statistical analysis of the power spectra
Produced by the nonreal-tme MCSAs lot post-processing) was
accomplished.	 V. T.

A79 . 53656 • Hydromagnetic waves and turbulence in the

solar wind. A Barnes (NASA. Ames Resea rch Center, Theoretical

and Planetary Studies Branch, Moffett Field, Calif.). In: Solar system

plasma physics. Volume 1. (A7953651 2492) Amsterdam, Nu, th

Holland Publish ng Co., 1979, p. 249319 236 refs.
The paper presents a state-of-the art review of interplanetary

fluctuations, their origins, and the., effects o n the solar wind.

Typical values of parameters to waves and turbulence n the solar
wind are examined, along with a classification of large amplitude
waves. Cases where description by the MHD theory is qualitatively
correct and where it can be misleading are noted. An attempt is made
to state rigorously the essential points of hydromagnetic-wave theory
and to identify areas in which theoretical research needs to be
extended. The review covers the observed hydromagnetic fluctua-
tions, their interpretation in terms of current theo r y, and the degree
of closure between observation and theory. The spatial distribution

and origins of waves in the solar wind are discussed. 	 V.P

A79-53663 • The interaction of the solar wind with Mars,
Venus and Mercury. C T Russell (California. University. Los
Argeles, Calif I. In: Solar system plasma physics- Volume 2.
IA79 53658 2491) Amsterdam, North Holland Publishing Co.,

1979, P. 207 ' c ') 102 refs Gant No. NGR O5007-004: Contract

No NAS2-E.:,;b,
The history of investigation of the solar wind int e raction with

Mars. Venus, and Mercury is reviewed, and our knowledge on this

interaction to- each of the three planets is compa r ed. The primary

objective is to gam insight into the base physical mechanisms
operative in the earth's magnetosphere- from a study of (the

somewhat different) maynetospheres of the planets under considera
iron. Me:ury and Venus have significant dipole moments which play

an important vart to solar wind inte raction. The Mai tian magnetic

moment appears to be too weak to influence solar wind interaction,

As expected, the bow shock of Mercury and the earth are quite

similar since the magnetic moment of each is sufficient to stand otf
the solar wind The shocks of Venus a d Mars are also similar, but

the Venusian shock lies much closer to the planet than the Martian

shock. Both Mercury and Venus show evidence of substorm-like field
and particle behavior, but with clear differences in the time s.:ale.

V.P.

A79-54140 • Stellar occultation studies of the solar system.

J L Elliot (Co r ne ll University, Ithaci, N Y.I. In Annual review of
astronomy and astrophysics. Volume 17 (A79-54126 24901 Palo

Alto, Calif., Annual Reviews. Inc . 1979, p 445 475 130 refs NSF

Grant No. AST 76 14832. Grant No NsG 2174
The paper covers the principles, observational procedures, and

results relating to occultations of stars by solar system bodies other
than the moon. Phys4c3il processes involved in occultations are
presented including 11) extinction by ring material, (2s. differential

refraction by a planetary, atmosphere, 13) extinctloir by a planetary
atmosphere, and (4) Fresnel diffraction by sharp edges It is noted

that from a sufficient number of immersion and emersion timings of
a stenar OCCUIldtior, the radius and ellipticity of the occulting body
can be accurately determined. From an occultation by a planet
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having an atmosphere, temperature, pressure, and number density
profiles can be obtained along with information about the composi-
tion of the atmosphere and the extinction. 	 V. T.

A79 54462 • Intensities and N2 collision broadening coeffi
cents measured for selected H2O absorption Imes between 715 and
732 nm. T D. Wilkerson. G. Schwemmer, d Gentry (NASA,
Goddard Space Flight Center, Greenbelt, Maryland, University.
Colleys Park, MA !, end L. P, Giver (NASA, Ames Research Center,
Space Sciences Div., Moffett Feld, Calif,). Journal of Ouarihrarive

Spectroscopy and Radiative Transfer, vol. 22, Oct. 1979, p. 315-331.
38 refs. Research supported by the University of Maryland. Grants
No. NsG 2216, No. NCA2-OR420 701

Intensities and N2 coil con broadening coefficients are mea
suited for 62 water vapor absor p tion lines between 715 and 732 nm
potentially applicable to laser remote sensing cf atmospheric water

, ar or. Absolute line strengths and widths were determined from
spectra corrected lot instrument resolution, a r path absorption and
Lorentz and Doppler broadening for pure water vapor and .vater
vapor nitrogen mixtures ire a multipass absorption cell with a base
Path length of 25 m (White cell). Line strengths are observed to range
from 4 is 10 to the 25th to 4 x 10 to the -23rd ka y ser;molecule per
sq cm , and collision broadening coefficients are found to be
approximately equal to 0  kayser/atm. 	 A.L.W.

A79-5 .1486 ' The mean Jovian temperature structure de-
rived from spectral observations from 105 to 630 cm kaysers. C
Goorvltch, E F Erukson, J P Simpson, and A T Tokunaga
(NASA, Ames Research Center, Moffett Feld. Calif.) Icarus, vol 40.
Oct 1979, p 75 86. 40 refs.

Far infrared observations of the thermal emission of Jupiter are
used to determine the temperature at 1 bar High altitude observa-
tions of the whole arsk brightness temperature of Jupiter in the range
M 100 to 347 kaysers were inverted to obtain a P T profile between
1.5 and 0.06 aim, assiLming as opacity sources the H2 collisionally
induced continuum and the rotation inversion bends of ammonia
The P T profile derived from the spectrum reproduces the main
features of the ubserved spectrum, with a slightly improved fit if the
effects of ammonia haze opacity or NH3 supersaturation in the
saturated region are taken into account The Jovian temperature is
found to be 110 • or 7 K at I bar, and 105 + or 3 K at the
inversion levee at 015 bar. The t bar temperature is shown to be
consistent with Jovian interior models which match the observed
gravitational moment. 	 A.L W

PATENTS

N79 . 11216'# National Aeronautics and Space Adnimstration
Ames Research Center Moffett Field Calif
AMBIENT CURE POLYIMIDE FOAMS Ptttoo Aplkatlon
Paul M Sawko Salvatore R Riccitiello and Charles L He nermesh.
inventors ito NASA) (Rockwell Intern Thousand Oaks. Calif 1
Filed 31 Oct 1978 15 p
(NASA Case ARC 11170 . 1. US-Patent Appl SN 956161) Avail
NTIS HC A02/MF A01 CSCL 07D

Flame and temperature resistant polyimide foams are prepared
by the reaction of an aromatic dianhydnde. (pyromelliac
dianhydride) with an aromatic polyisocyanate (polymethyiens
potyphenyhsocyanate) in the presence of an inorganic acid and
furfur,f alcohol Usable acids include dilute sulfuric acid dilute
nitric acid hydrochloric acid polyphosphoric acid and phosphoric
soil with the latter being prefe • red The dianhydride and the
isoctranate in about eq-umolor proportions constitute about 50%
of t',a reaction mixture the rest be,% made up with the acid
and the alcohol in a ratio of sbout 1 10 An exoth airmic reaction
bsrtween the acid and the alcohol provides the heat necessary,
fe . the other components io polymerize .without recourse to
a..jrnal heat sources The mixture can be sprayed on any surface
to form pOymenc foam in locations where the application of
heat is not p actical or possible. for instance. between walls or
on mine tunnel surfaces	 NASA

N79-19919' National Aeronautics and Space Administration
Ames Research Canter Moffett Freld. Calif
LOW DENSITY BISMALEIMIDE CARBON MICROBALLOON
COMPOSITES Peum
Demetrius A Kourtrdes and John A Parker inventor. Ito NASA)
Issued 16 Jan 1979 7 p File.. 16 Mar 1977 Supersedes
N77 19173 (15 - 10. p 1279)
(NASA-Case-ARC-110401. US-Patent 4,135.019.
US Patent-Appl-SN 778195, US-Patent Class-428.117,
US Patent Class 156 . 331. US-Patent-Gass-428 119:
US Patent Class 42873 US Patent Class 428 458
US Patent Class 428 375) Avail 	 US Patent and Trademark
Office CSCL I I D

A process is described for the prepa r ation of composite
laminate structures of glass cloth preimpregnated with polybisma
lotmi , :^ resin and adhered to a polyb smaleim de glass or aromatic
polys hide paper honeycomb cell structure that is filled or partially
filled with a syntactic foam consisting of a mixture of bismaleimide
ritsin and carbon microballoons The carbon microballoons are
prepared by pyrolyzing phenolic microballoons and subcequently
bonded using a 2% bismalermide solution The laminate struc
lures are cured for two hours at 477 deg K and are adhered to

the honeycomb bismalermide adhesive using a pressure of
700 ;^Nr sq m pressure at 450 deg K The laminate composite is
then post cured for two hours at 527 deg K to produce a composite
laminate having a density in the range from about 95 kilograms
per cubic meter to 130 kilograms per cubic meter

Official Gazette of the U S Patent anti Trademark Office

N73 18087'# National Aeronautics and Space Admin strxtion
Ames Research Center Moffett Feld Calif
CRYO%.ENIC CONTAINER COMPOUND SUSPENSION
STRAP Patent Application
John W Vorreiter inventor Ito NASAI Filed 22 Aug 1978
13 p

INASA Case ARC-111571 US Paten? Appl SN-935827 1 Avail
NTIS HC A02 , MF A01 CSCL 20L

A support strap for use in a cryogenic storage vessel for
Supporting the inner shell from the outer shell with a minimum
heat leak is presented The compound suspension strap is made
from a unidirectional fiberglass epoxy composite mate r ial with
an ultimate tensile strength and fatigue sue-gbh which are
approximately doubled when the mate r ial is cooled to r, cryogenic
temperatu r e	 NASA

N79-22300' National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
PREPARATION OF HETEROCYCLIC BLOCK COPOLYMER
OMEGA-DIAMIDOXIMES leatsm
Leonard 0 Ross (Stanford Research Inst Menlo Park. Calif I.
Robert W Rosser and Mark lannons. inventors (to NASA)
(Stanford Research Inst Mec:a Park. Calf ) Issued 20 Mar
1979 6 p Filed 17 Oct 1977 Supersedes N78 10292 (16
01 p 0044)
(NASA Case ARC 11060-1. US Patent 4 145 524,
US Patent Appl SN 843090 US Patent pass-528-401.
US Patent Class 260 307G US Patent Class 528 422) Avail.
US Patent and Trademark Office CSCL 11C

Diamidoxime monomers are inter moleculady and thermally
condensed to form a heat and chemical resistant polymer
containing 1.2.4-oxediazole linkages with identical bivalent
organic radicals or any rombrnotion of bivalent organic radicals
selected from the group consisting of (CX2)p- where P ranges
from 2 to 8 when X is fluorine and 2 to 18 when X is hydrogen,
chlorine nitro or aryl arylene and an oligometric or polymeric
radical prepared by reacting a dicarboxyltc acid halide with a
fluorinated epoxide

Official Gazette of the U S Patent and Trademark Office

N79 22301 '# National Aeronautics and Space Administration
Ames Research Cantor Moffett Field : ahf
PROCESS FOR THE PRE PARATION OF NEW ELASTO-
MERIC POLYTRIAZINES Patient AOpNtaRbn
Robert W Rosser and Roger A Korus inventors ho NASA)
(San Jose State Unr y Calif I F iled 9 Apr 1979 15 p
(NASA Case ARC 112481 US Potent Appi SN-0283001 Avail
NTIS HC A02/MF A01 CSCL 07D
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Now crosslmked elaslomeric polytnazines were prepared by
a 4 step procedure which consists of (1) forming a poly
(rmidoylamidme) by t he reaction under reflux conditions of
anhydrous ammonia with certain perfluorinated alkyl or alkyle-
tdmitrile•• (2) forming ) linear polylriazine by cyclizing the
imidJylamid.ne linkages by reaction with certain perAuonnated
alkyl or alkylether acrd anhydrides or holtdes (3) extending the
linear polytriozine chain by further refluxrrlg in anhydrous emmon a.
and (4) healing to cychze the new imidoylamidine linkages and
thereby crosslink the polymer 	 NASA

N79 22302'# National Aeronautics and Space Administration
Ames Research Center Moffett Field, Calif
THE 1,2;4-OXADIAZOLE ELASTOMERS Patent Applies",
Robert W Rosser Ibrahim M Shalhoub (San Jose State Unn
Foundation Calf) and Hanoi Kwong inventors (to NASA) ISai
Jose State Univ Foundation. Calif) Filed 9 Apr 1979 17 ?
(NASA Case ARC 11253 . 1 US Patent Appi SN 028301) Aril
NTIS HC A02/MF A01 CSCL 070

Crosshnked 1 2 4-oxadiazo)e elastomers were prepared by
thermally condensing III monomers having the formula
H2NIHON) C R Q where O is a tnazme ring-forming group such
as nitnle or amdine or a mixture of such groups with smidoxime.
or 121 a mixture of said monomer with RIC(NOH)NH2j2. with
R in these formulas standing for a bivalent organic radical having
the formula -(CX2) sub p-. or -CFY(OCF2CFY) sub m OICX2i
sub p OiCFYCF201 sub n CFY where X is fluorine or hydrogen.
Y is fluorine or trifluoromethyl p ranges from 1 to 18, and
m • n ranges from 2 to 7 In the monomer charge. the overall
proportions of smidoxime groups to triazme ring forming groups
varies depending on the extent of crosslinking desired in the
final polymer	 NASA

N79 23432'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
HIGH ACCELERATION CABLE DEPLOYMENT SYSTEM
Patent Application
Thomas N Canning Christopher E Barns James P Murphy
Bobby Gin. and Robert W King Inventors (to NASA) Filed
23 Apr 1979 13 p
(NASA Case ARC 11256 . 1. US-Patent Appi-SN-0323051 Avail
NTIS HC A02MF A01 CSCL 20K

A high acceleration umbilical cable deployment system was
devised for enabling electrical communication between a ballistic
projectile forebody and an afterbody A cat:le coded on a spool
is hou- d within a ballistic cesiig having a drag futinel at the
rest end The cable is sandwiched between a foam plug and
the drag funnel before it leaves the forebody and is secures in
a strain rekaf ai the apex of a funnei in the afterbody On
deploy ment when the bodies are separated. energies that would
tend to rupture the cable are expended by the funnels plug
and strain relief 	 NASA

N79 . 24011112 a Natiunal Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
FIBROUS REFAACTORY COMPOSITE INSULATION
Patent
Canal 8 Leiser (Stanford l,nry Calif) Howard E GOldstein
(Stanford Univ Calif) and Marnell Smith inventors (to NASAI
iStanfo(d Unry C,11ifI Issued 10 Apr 1979 5 p Filed 8
Sep 1978 Supersedes N78 32189 116 23 p 3052) Sponsored
by NASA
NNASA Case ARC 11169 1. US Patent 4 148.962
US Paten? Appi SN 940688 US Patent Class 428 386) Avail
US Patent and Trademark Office CSCL 11P

A refractory Lomposite insulating mate r ial was prepared from
silica fibers and aluminostlicate fibers in a weight raj ranging
tram 1 19 to 19 1, and about 05 to 30% boron oxide based
on the total fiber weight The alummosi!rcate fiber and boron
oxide requirements may be satisfied by using aluminoborosdicate
fibers and in such nstance% additional free boron oxide may
be incorporated in the mix up to the 30% limit Small quantities
of refractory opaufiers such as silicon carbide may be also
added The composites lust described are characte zed by the
absence of a nonfibrous matrix

Official Gazette of the U S Patent and Trade nark Office

N79-24163'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
NEW PERFLUOROALKYL POLYTRIAZINES CONTAINING
PENDENT IODODIFLUOROMETHYL GROUPS Patent
Application
Robert W Rosser and Theodore Psarras inventors Ito NASAI
tPCR Inc. Gamesvi!itc Fla	 riled 8 May 1979 11 p
(NASA Case ARC 11241 1, U' Omsj-,t-Appi-SN-0370661 Avail
NTIS HC A02/MF A01 CSI,L 0111".

The synthesis of a sealer for avraft „ructures is described
Perfluoroalky' polytnazines containing pendent iodo difluoro methyl
yroups are prepared by the reaction of perfluoro all rl dlnitrdes
with ammonia to form pcIVhmldoylamidines!. followed by the
cychzetion of the imidoylamidme groups with, e g various mixtures
of a perftuoroacyl fluoride with an omega-icdo perfluoro acyl
fluoride The potytriazines obtained are cured by heat which cpuses
crosslinkmg at the todo ddluoro methyl groups by elimination of
iodine and formation of Carbon to carbon bonds	 NASA

N79-28100'	 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
FIRE PROTECTION COVERING FOR SMALL DIAMETER
MISSILES Patent
Salvatore R Riccrtie(lo and Paul M Sawko inventors Ito NASA)
Issued 29 May 1979 7 p Filed 25 Nov 1977 Supersedes
.1478 . 1311U (16 03 p 04371
(NASA Case-ARC-111041 US Patent 4.156,752
US-Patent-Appi SN 854920 US Patent Class 428 220
US-Patent-Class-26C 37EP US Patent-Gass-260-8305.
US Patent-Class 264102 US Patent Class 16'-145,
US-Patent-Class 264 151 US Paten* Class 264-175.
US Patent-Class 264-236 US Patent Class 244 121
US-Patent-Class 428413. US Patent Class 428414.
US-Patent-Class 428 418 US Patent Class 428.421.
US Patent Class 428 920) Avail 	 US Patent and Trademark
Offire CSCL 160

Flexible intumescent protection sheeting of unusually uniform
thickness were p r epared trnm epoxy -polysulfide compositions.
containing microflbe rs and the ammonium salt of 1 4-ml •oanillne-
2-sulfomc acid, as disclosed in U S Pat No 3 663.464, except
that an ammonium salt particle size in the order of 5 to 8 microns
and a fiber size of about 1/ 128th inch in length and 3 to
5 microns in diameter were found critical to obtain the required
density of 1 46 to 1 50 g/cc The insulation sheeting was prepared
by a Continuous process involving vucuum mixing calendering.
and curing under very strict conditions which depend to some
extent upon the thickness of the sheet produced

Official Gazette of the U S Patent and Trademark Ontce

N79 30376'# National Aeronautics and Space Admin siration
Ames Research Ctinter Moffett Field Calif
AN IMPROVF;z SYNTHESIS OF 2.4. S. 10 TEXTROXASPIRO
15.8)Uht.CCANE Patent Application
Algudas r Poshkus inventor Ro NASA) INAS-NRCI Filed 3 Jul
1979 12 o Sponsored by NASA
(NASA Cast ARC 112431 US Patent Appl SN 0545021 Avail
NTIS HC A,12/MF A01 CSCL 07D

Pentaery thritot is converted to its diformal 2 4 8 10 tetrox
aspuo 15 51 indecane by hosting it to a temperature within the
range of about 110 to 150 C for a period of up to 10 minutes
in the preseice of a slight excess of paraformaldehyder and o f a
catalytic quantity of an acid cata l yst such as sulfuric acid The
iesction is carried out in two steps by forming first the
monoformal then the diformal The total r eaction time is aLJi'1
10 minutes and yield of diformal are greater than 90% 	 NASA

N79 30379'# National Aeronautics and Space Administration
Ames Research Center Moffett Fiele Calif
IMPROVED SYNTHESIS OF POLYi• ORMALS Patent
Appricetion
Algudas C Poshkus inventor (to NASAI tNAS NRC) Filed 3 Jul
1979 9 p Sponsored by NASA
iNASA Case-ARC 11244 1 US Patent App( SN-0545011 Avail
NTIS HC A02/MF A01 CSCL 07C
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Formals of CH2OHICHOHInCH2 t0vofs In - 2 tc 4) are
p repared in hss than 15 minutes by heating to about 125 C a
mixture of e g sorbito l find paraforrnaldehyde in slight excess
l5 to 10961 in the presence of so sulfuric acid in catalytic
quantities	 Elution with -iethanol and filtration yield the pure
solid cyclic tnformat	 The process can be ca r ved in stages
usiN most slcachiomei r ic Quantities of paraforrnaldehyde but
without any chant:a in overall heating Pine 	 NASA
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N79 11661 1 %abonal Aeronaut.,-, aml Space A, u„r list ration
Arne, 4evd,Ch Center Moffett F,el,i Calif
US EXPERIMENTS FLOWN ON THE SOVIET SATELLITE
COSMOS 782 Final Reports
Susan N Hosenzweu; .Norm, rj, Se-, ;n, Aniheir. , .'dal dnd
Kenneth A SOUla Sep 1978 416 p refs
iNASA TM 78525 A 76121 Avail NTIS `IC A18 MF AU
CSCL 068

Experiment hanlwa , e prellrghl aCt,vdres or orbit acbv,bes
arid postflight ac hvnres relevant lu the 11 .I S expe riment+ on
board the Soviet spacecraft aid described iui indiv,dua , titles
see N79 1 1652 through N79 11670

N79 11662',► National Aeronautics and Space Administration
Ame, Hesea r r h Cent" , Moffett F-reId Call
US EXPERIMENTS FLOWN ON COSMOS 782 Final
Report
Wayne H Howa r d and Kenneth A Souza 1 ' , r rs US Expt Fluwn
on the Soviet Satellite COSMOS 782 Sep 1978 p 1 3? For
primary dot urnem see N 79 1 1 65 1 02 51'
Avail NTIS HC A18: MF A01 CSCL 060

The Cosmos 782 mission is summarized Seven countries
I Artrupdted with experiments in 15 ralegones The experiments
rn general concentrated on compa r ing the effects of weightless
ness versus arlihc,al gravdvr on genetics growth development
and aging The 11 U S experiments used rats fruit flies carol
tissue slices embryo .ds fish eggs and radiation dosimeter; list+
of participating countries exper,ments a nd mission operations
are presented The U S experiment h a ,dwa ,e preflight act v
ties and t.+titflight activrtre, a re b r iefly des, abed	 SEI S

N79 11668'1 Sa, Fran,.srr, Umv CaW	 Dept of Phys.cs
HZE PARTICLE DOSIMETRY Foul Report
D 0 Peir • sun jr 'v Beulon and M Iran	 NASA Ame,
Res Cente,	 US Expt Flow„ On the Suvret Satellite COSM05
782 Sep 1978 v 160 178 refs 'For primary document see
N79 11651 02 5
Cornraci NAS2 7069'

Avail NITS HC A18 MF A01 CSCL. 03B

147911660'1 National Aeronautics and Spa,v A•	 t•
A rne He—j,,h C ente , Moffett I geld Calif
ABSENCE OF GASTRIC ULCERATION IN RATS AFTER
FLIGHT ON THE COSMOS 782 Final Report
P A Brown and J Ve,n,kus Dine, r, l's Expi Fhovirn on
the Soviet Satellite COSMOS 7 8: Sep 1978 p 200 206
refs IFor primary io,irrnent see N79 1165 1 02 511
Avail NTIS HC A18 MF A01 CSCL 06C

Evident-e of gastric ulceration or seve , e e r osion of the gastr„
mucosa was sought in rats tollowing 19 5 days of spaceflight
On the Cosmos 78,' Biologica l Sate

l
lite the , lomachs from the

flight animals we r e Compa r ed macrowcrp ca r ', and histologically
with stomachs renmved from animals ur !h! synchronous and
v,vanum control g , ot ps done of the animals i n the flight nr
the r pr+t r ol g r oups uk c r ated a nd the r e we re uo ubv r ous hrstologrt
differences rn gosl  r , osron among the g , oups The easons
fn , this fadr,,r, it, ..4 rate a r e :11scii—ed 	 Author

N79 11661'a Nationa l Aeronautics and Space Adrmn,sttatior
Annvs He •.edreh Cente r Moffett Field Calif
EFFECT OF SPACE FLIGHT ON CELL MEDIATED IMMUN
ITY Final Reoort
Adnn, , Mandel and Ei;wa r ;t Balish'Wrstunsrn Un.v Madisorl
In	 I'S Exot Flown on the Soviet Satellite COSMOS 78.1
'•e;	 '978 p 207 226	 refs IFor primary document see
N1 ,4 . 1651 01 511
Arad NTIS HC A18 Mir A01 CSCL 06C

The cell mediated immune r esponse to Listena monocytogers
.vas studied in rats subjected to 19 5 days of flight in a Sovu•t
spacecraft Groups of rats were immunized with 1 000 OCO
formalin idled Listeris suspended in Freunds Comple7e adluva'+l
five days p r ior to flight Immunized rats subjected to the sane
environmental pa r amete rs as the flight rats excepting flight and
,mmunizec and non immunized r ats held in a ncitmal antrial
Colony se rved as Controls Following recovery lymphocyte cultures
sere prepared from spleens o f all rats and cultured in vilro rn
The presence of Listeria antigens phytohemagglutm .n Conconavr,r
A and purified protein decrial+ve iPPDI and measu r ed for their
uptake of H3 rthym-dinel The lymphocytes of all rats gave d

tilastogenic r esponse to phylo hemagglutmw and Conconavn n A
Although individual rats is , iecl consrde ,ably all flight arid
rmm,rnized control rats gave a blastogemc response to the I-steno
antigens and PPO With several m,Togens the lymphocytes of
fl,ghl rats snow.l a significantly increased response over the
r ontrols The i - la do not support a hypothesis of a determined
effect of space flight on cell mediated immunity and suggest an
3ppc •ute effect	 Author

N79 11662'•	 atro,,a Aeronautics and Space Adm,n ct,atio,
Ames Research Conic Motleti Field Calif
EXPERIMENT IL 002 RESULTS OF HISTOLOGICAL
EXAMINATION OF INGUINAL LYMPH NODES SUP
PLEMENTARY REPORT Flrul Report
Lisbeth M Kraft in ifs US F n pt Flown on the Soviet Satellite
COSMOS 792 Sep 1978 p 227 231 -For w—ani document
see N79 11651 02 51,
Avail NTIS HC A18 MF A01 CSCL 06C

Ly,nph :,odes of the vivarium control group showed only
normal variations of structure Both nodula r and diffuse
arrangement o f the pa r enchyma a r e found which is further
, ef le,ted in the fibrous f r amework as seen in picroluchsin
prepa,ahons Active germinal • enters with 1,v,rlmn positive cells
are found rn some of the nodes of three rats of this group
Mitoses are occasionally observed Necrntic cells and debris within
the :enters are normal rn amount The sinuses Contain the Cells
usually seen l ymphocytes h rshocytes plasma cells and some
r ,yf hr ocytes	 Author

1479 11663'a Nationa l Aer pndlitri't and Space Admrnr_tration
A — P, HP,ed- r Conte.- Moffett field Canf
ALTERATIONS IN ERYTHROCYTE SURVIVAL PARAME
TEAS IN RATS AFTER 196 DAYS ABOARD COSMOS 782
Final Report
Hen• A tell 5tephr' • A --la. rVele , ans Adman Hnsp

Sy,a,use N 'i r and Jell, I.	 ..ir,s In ifs US LOA Flown
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on the Soviet Satellite COSMOS 782 Sep 1978 p 237 257
tots IFor primary document see N79 11651 02 511
Avail NTIS HC At8 MF A01 CSCL 06C

Rats wr,e %uhjr, ird l0 19 5 of winghtless space flight aboard
the Soviet B,cmatell4r Cosmos 782 The survival pa r amete rs of
a cohort of orythror-ytr% l abe l ed 15 5 dav% pie flight based on
the output of Co 14 mare evaluated upon return bun+ orbit
These were compared to vivarium control rats Injected at the
same time Statistical e%ahration indicates that all survival
patamrtom we re altered tit the space flight The mean potential
life span which wa% 62 a days in the control oats was de

cioased to 590 days or the flight l ets and random harnulysrs
was increased th ree lold in the flight oats The n,rasured site of
the cohort was d ri'reased lending turtha r support to the idea
that h*mallsis wA% aC CVI0rated during so me portion of Ina flight
A ni.mbar of fat lots tveir Atilt used which nngM tie :ontfibulvry
to these change% Those lactors tncl "do forces assoCoajed with
launch and to entry stmosphrnt and en%itonmontal parameters
dietary facto

rs iadtat,on anti wr,ghnes%ness	 Author

N79 1166a'x National Aeronautics and Space Administration
Amu it,. % ,•.,	 rote, IUoflrn Feld I .,i

EFFECTS OF SPACE FLIGHT ON PLASMA AND GLAN
DULAR CONCENTRATIONS OF PITUITARY HORMONES
Fatal Report
H I 6--le4ntt L C Kitt S Ell, A I Ps,iow ,Calif Unit,

Los Angeles , J W Kendall Ji IVatetan s Admtn Hosp Portland
O reg , Donna Gaudette I Vetatan s Adm,n Hosp Portland Oteg I
and I I Geschw . nd (Cal i f Univ Davis) /n its US Expi Flown
on the Soviet Satellite COSMOS 781 Sep 1978 p 253 275
tots IFor primary document see N79 11651 02 Sir
Avail NTIS HC A18 MF AOI CSCL 06C

Pauitarv, function was investigaird in r ats subjected to 19 5
days orbted spate flight Male SPF W,sto, ,ar% were divided
into vrvantim control ;VC I svnchronous Loni ,pt IS0 And night
iFl groups SC lets were subjected tit some caging RH002
RHOO2 and temperature as f oats Rats from each treatment
group we re sall— ficed mho, immediatel y site , , *cove r ing from
flight R - 0 1 or 2S days air* , -ecovery Space night causad A
marginal inhibition of growth P, tudary co"conl r at r ons of hormones
were similar for all groups as we r e the hematoc , its At R 25 F
, ats had l sor, p osva plasma prolacti,+ concentrations ditc—aced
pdurtary V H anti innea%od prtuita r y vasop r ess,n polu r ta r\ anti
plasma concentations of othe r hormones r emained unthangod
from Co„hol valor% Hematocnts of flight r ats we re higher than
Al,C and SC values ai R 15 and h ighe r than for I rats at R L7
Anterior p,itrdory and testicula r weights wet* u notfected by spate
flight wha t **- adirnal weights 12 , als form each g r ciup l wore
30% has%.@ , Thai cont,ol% at R 0 and 15i, heave, at R 25
Flight oats aho had enlarged postetmt lobes	 Author

N79 11668'.	 •AI Ar , ona.,! , • and Space A
Amr•.	 Mourn I.rld Cabl
QUANTITATIVE ANALYSIS OF SELECTED BONE PARAME
TENS Final Report
1 —.1, Mn • en	 .Ind DAVrA J Rav^^i •v . i inane Atimm
11 , ap,i al %sill, 11, 1 %pt f l ow 1, t , l ir e til ,v,rr ti itoil.le
,-`MOS r e2 Se. ' 1 y v 3:1 35 1 n its lFn , p, ,nary 1t... 1,merq

%er N 79 1 1 65 1 0: b 1
Avail NTIS HC A18 MF A0 1 CSCL 061'

The rHr, t of %F,*4 or on twine hirmattnn anti mnMt Ahtldon
bone -es- , pt mr, I+u „ r length bon y drn%,ty And po,s , err
fl,siribtdµi n and hors r.. et h a nlLa l p r op*i1,0% -n 101% w•1%

, ,r%tlgaithl And ,Ai m,paroti To vivo-aon and svn t h,onous iron
The in,im %I , ik nN e l lett% we i r loured on I son* tlnmahon

a-anutr-% wr r if)—l ' gaird n lire flight ammAN ,rnmeo,ately
Artr , flight We r r %,gnrfa anti, dr, leased from bot h t he viva,ii:m
And %y roc h, a„p,i% ,o- , lis t Fl-oop% Ai, Arrest -role was lotion at
bt'th the i—domr,ln , a ,nl the pr-,o%jeum of the flight an,tnAh

,i ^y That a il,mpele cessatioi , tit hour g , owfh otnlirrit
aa, All flight Bit 	 dav% postflight the night animal%

pnhi and no •oa-Ar ,n bone lormal,or, when compa,ild
im contw% a.ggost.,4 that a ot%umd n, tic—e
nre,l loilow,ng fhght	 Auth,,

1479 11"9'# National Aeronautics and Space Administration
Amr% R •• %rmrh Center Moffett Feld Calif
COSMIC. RAY EFFECTS ON THE EYES OF RATS FLOWN
ON Cosmos 752 Fwwi Report
Delbto I PhJpott Robert Corbittl Charles Tuinhdl Gladys
Hanson David lNffe, Sam Black Walter Sapp Gloria Klern
and Love F Savik In its US Eapt F lown on the Soviet Sotelhte
COSMOS 782 Sep 1978 p 352 38 1 lets (For primary dtx umrnt
see N79 11651 02 511
Avail NTIS HC A18 MF AO1 CSCL 06R

The eves from sir rats were liked at the recovery site in
Russia offer circling the earth for 19 5 days in a 62 8 dry
orbit Twelve mo r e flight eyes we r e fixed 75 days later These
two ptepaiations and eyes exposed to 1000 lads of neon and

argon were compared to obtain data on possible radiation effects
on the trims The outer nuclear laver was rxaminott lot radiation
changes because these nuclei control the synthesis of t he outer
%rgn+ents Not root n uclei were found rn the outer nuclear laver
and channels we r e I OCaIed in the litt ler segment a rea Macro
phsge% weir seen between the pigment lave r and outs , segment%
Comparison of the tell, day *not day postflight eyes %t,gU—ted
some possible tat'overy Flight flashes seen by %pace travelers
and damage loom cosmic rays appeared to arise from two ddlerer,t
ate% of ntletacllon The f lashes are c r eated by comic ray baltorsal
of the outer segments while pathology when it occurs rs quite
pos%itily horn mteoactrn„ with %onto part of the nucleus Author

N79 11670'o Nal,anal A*,onaubcs and Space Adrt,v„stoalron
A-- Hn%ra • rn Centel Monett Fr1,1 Cahll
EFFECTS OF WEIGHTLESSNESS ON THE EMBRYONIC
DEVELOPMENT AND AGING OF DROSOPHILA
Final Report
I Af,qurl D I Ph,lpotj P R Lundgren H Rinna,tl and C F
lwnbdl if% US 1%pl Flow n Lit, the Sow- pt Salalhte COSMOS
782 Sep 1978 v 382 409 lets -For p r imary dotument %er

N79 1 165 1 0. 51
Avail NTIS HC A18 Mf A01 CSCL 06L

The b,ologwal r ff ri t. of we,ghtle%snras wrro investigated
on D , osoph,la mrlanogast.r, of the DomodedOV 32 +bat n which
developed Anti spent the first days of adult I-le rn spate Foilow,ng
a 195 day exposure to rer0 g Ili* nits we r e slud,rd by
morphoingical chemical and hrha%.o-al techn,qur% The cievs,fop
men? of Orosoph,la was ,nsensg,vr III and the
aging protoss was ,col ,nfiuencod except lot a slight •rductusn
in the amount tit upofu%c,n present - the ni„tput And Melp,gh,an
lubu les	 Attlho-

N79 11671'a National Ar-ooauhcs and 1;ra r A	 ntlt.on
Aror% Hr+ . -.+  h Cr„Ir- Mollrtt f Nd t ,u '
US EXPERIMENTS FLOWN ON THE SOVIET SATELLITE
COSMOS 936 Final Reports
1u% •, N N,,%en:wi n g Nnrih,op Seni,M in,	 AoAhr .n, CAIN'
ml.l Kenn*th A G,ura Sep 1 9'8 295 p -eta
NASA TM 78526 A 7 6t6i Avai l NTIS HC All MF A0T

CM 1 06R
4M11It1 o f %p a, rtx„ne raw ..metli, tmt owd the C ,,% ..... .  V 36

%Atelhle ate r etorted AIIerAtion% n, normal twinr , tw n, r>t ,y •tars, Ir
,Vu, tu,r and general phy%,ohnyly r rsullrng from %pa,efl.ghl I,r
,ove,rd Ailing w q l, mra%u,rmrnl% of Coarna oad,ahon And 1%
potenrt , al n drA , rt to —.w dining ImA .... ged %pat rfI.ghI% Po%111„jht
Ai liv d , r% ”+vuly tiny The %even US rµ,r nmr,-ts air rmj,iha%,red
Io, asaivuh,Al titles srr N79 11 671 thtouuh N79 11W9

N19 11672'a %At.nn!i Aeronaut.,, and, AAilrn,ni%t,ah„r•
A •.. % Hr%na^, r, C-11r, Mnl lell torrid k 61
THE COSMOS 936 MISSION Floral Repots
Krnnrn, A tiuuta	 1 1, 1-S t.ln Flnw -	 1., .vet Selel-Ir
I OSMOS 936 Sep 19 IS j' 1 31 ,rf% f ,.	 ' ,r • y do, umrnl
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Union and the U S Is described An overview of the mission
Focusing on preflight on orbs and postflight activities pertinent
to the seven U S experiments aboard Cosmos 936 is pre
sented	 J M S

N79 11673'• National Ae r onautics and Space Administrator,,
Ames Hesea , ch Cente r Mo f fett Field Calif
EFFECTS OF WEIGHTLESSNESS ON THE GENETICS AND
AGING PROCESS OF DROSOPHILA MELANOGASTER
Final Repo"
Jame Mr(;ue, and Delbert E Phupott In rtx US Lxpt Flown on
the Soviet Satellite COSMOS 936 Se p 1978 p 32 59 refs
,For prima r y document see N79 11671 02 511
Avail NTIS HC A13 MF A01 CSCL 06C

The biological effects of space flight were investigated on
fruit flies (male Drosophila melanogaste r Oregon RI in an
experiment planned jointly with the USSR The effects of
near weightlessness on the developmental and aging processes
were studied Larval cultures and mature flies imagoes) were
exposed to the space environment onbue'd the Cosmos 936
b,osatellite It is shown that the effect of hypogravitv on the
development processes of Drosophila is negligible In effect
detailed investigation by scanning and transmission electron
microscopy of flies which had developed m space shows that
the external morphology and the inte r nal fine st r ucture of these
,nsech are pe rfectly normal This suggests that at least in
Drosophila the mechanism of cell division and differentiation
associated with growth and norphogenes,s are not appreciably
influenced by the jack of g.avity The fly populations which to
exposed to nea r weightlessness during the young or middle age
phases of their adult life span show reduced v ita l ity and a
detri m ental effect on longevit y 	J M S

N79 11674'• National Aero n autics and Space Admrnislrabnn
Ame ♦ ReseirCh Cente r Moffet: F ie l d Calif
EFFECT OF WEIGHTLESSNESS AND CENTRIFUGATION
(LXGI ON ERYTHROCYTE SURVIVAL IN RATSSUBJECTED
TO PROLONGED SPACE FLIGHT Final Repo"
Henry A Leon SteVhen A Landaw .Veterans Administ,ation
Hnspdar Svrocuse N y and Lu r ia ^, Serova -inst for Biomedical
Problems Moscow , I^ 'r. US E.pt Flown on the Soviet Satellite
COSMOS 936 Sep 1978 p 60 76 refs 'Fr, primary document
see N79 11671 02 51
Avail NTIS HC A13 MF A0 1 CSCL 065

Rats were Flown aboard the b,osatell to Cosmos 936 for
185 days Five at% we r e subjected to neat weightless space
flight and live rats we r e subjected to s one g force via an
onboa r d centrifuge These rats a nd 3 contro l g r oups we re injected
wit h 2 C 14 glyune 19 days pre f light The flight r ats were
, *cove red from o r bit she , 185 day s of space flight Erythrocyte
hemolvsa and h ie spa n we re evaluated ' r+ the lo ve g r oups of
fats by quantitation of r adioactive tarbon monox .e exhaled in
the breath which arises from the breakdown of the previously
labeled hemoglobin The results a r e supportive of p r evious findings
whe,*rn he m olys,s was found to inc r ease as a resu l t of weightless
space f light A rompar ,so n with the cen t r ifuged animals ind,
Cates t h at d , tific,d t g'avn y atte „Dales the e ffect of weightlessness
on hemOlysrs and appea r s to normalize the hemolytic rate 'n
the early postfhgM pe r iod	 J M S

N79 11676'1 , Nation al Ae r o n autics and Space 4dm r n stretion
.,.,e. Rr•.eri r, Cerr i to- Moffett t retd Calif
COSMOS 936 EXPERIMENT K204 THE EFFECTS OF
SPACE FLIGHT ON SOME LIVER ENZYMES CONCERNED
WITH CARBOHYDRATE AND LIPID METABOLISM IN THE
RAT Final Repo”

Abraham	 -drens Hospital Mod,, a l Car It	 tire,, Calif
ri P Klee	 v Lot' Chdd , en s Hospital 44 r .	 I Center of
Northe r n 1 .,	 anti 	 Volkmann In j r ,. 	 US t n I 	 r,wn on the
SOVIPI 541, 1 	 t OSMOS 936 Sep 1978 p 70 1 34 ets iFo,
pi,ma,y dui	 rill see N79 11671 02 51
Avail NTIS HC A13 MF AO' CSCL 06C

The activities of about 30 enzymes concerted with carbohy
diate and lipid metabolism and the levels ul glycogen and of
the individual fatt y acids in hepatic lipids in rat livers exposed
to space flight conditions were examined Statistically significant
decreases in the activity levels o f glycogen phosphorylase
alpha clycerol phosphate acyl Uansletace diglyceride acrl
transferece aconitase and 6 phosphoglocomate dehyd,agenase
we r e noted in the weightless g r oup All enzyme activities returned
to normal 25 days postflight When the liver glycogen and the
total fatty acids of the flight animals were determined significant
differences that could be attributed to reduced group of recovery
contained more than twice the amount cf glycogen then did
the centrifuged tontrols and a remarkable shrh in the r atio of
palmrtata to palmitOleate was noted	 J M S

N79 11676'0 National Aeronautics and Spar e Act , n't'ah,"
Acme% Resea,ch Center Moffett Field Calif
QUANTITATIVE ANALYSIS OF SELECTED BONE PARAME
TENS Final Repent
Emily Morey Holton Russell T Turner IVetefans Administration
Hospital Tacoma Wash I and David J Baylrnk (Veterans
AdmmiStration Hospital Taco m a Wash I In ,f. US Expt Flown
on the Soviet Satellite COSMOS 936 Sep 1978 p 135 183
refs ,For p, ma v document see N79 1 1671 02 511
Avail NTIS HC A13 MF A01 CSCL 065

The effect of space flight on bone formation tone resorption
bone length bo^e density and po r e size distribution bone
mechanical prope rties and bone cell number in both flight and
1 G flight centri f uged r ats was investigated and compared to
ground control groups The data obtained suggest that no gross
c ►'ange on endosteal bone resorption occurs during fl i ght or
postflight that mean pe„osteal tone formation 'ate decreases
about 4511, and is not col l ected by Centrifugation That The decrease
in formatio n r ate may he due in part a cessation of bone
formation which Occurs sd ,neLme after the eleventh day of flight
and COnti n u,es until the second postflight day t hat although
centrifugation did not correct the defect in per r osteal bone
IO r mmion r ate during Ilight it appears to hasten the recovery
following flight that femo r sti ffness decreases about 30% and
that centrifugation did correct the defect in bo ne mechanical
properties All perturbations p r oduced by space flight returned
to o r exceeded normal values by 25 days a fte r fl.ght	 Author

N79 11677'.	 Sa o F-a,,,, Lill.,	 Car r 	Phy.rt. Reses'.rr

Group

SPACE RADIATION DOSIMETRY ONBOARD COSMOS 936
US PORTION OF EXPERIMENT K 206 Final Repo"
E	 Benton R Cassou A Frank R P Henke and D D

Pete r son In NASA Ames Res Center US Expt Flown on
me Soviet Satellite COSMOS 936 Sep 1978 p 184 245
refs IFor p r ima ry document see N79 11671 02 51,
Contract NAS2 95041

Avail NTIS HC A13 MF A01 CSCL 05R
The space , ad'ation environment was I nvestigated -n a joint

U S U S S R expe r m,ent onboard the Cosmos 936 b,osatellite
Results de, :ved from measurements made on a vanety tit passive
radiation detectors including plastic nuclear track detecto r s fission
fool detectors thermolummescence dosi m eters and nuclear
emulsions a r e r Ppo ,fP.d The mea n observed HIE particle flux
as m easu r ed in cellu l ose nitrate p lash, detectors was ' 75
sq i m day ^ 20%1 The fluentes of thermal neutrons resonance
neut r ons and high energy neutrons we r e respectively 364
000 sq cm 950000 sq cm and 2100000 sq cm the total
Buse as measured ,n TLD ehips located at two sites rot the
us 25% part of the K 206 contamw was 424 mood i 9%
and 523 -,ad , 11%1 The mean tissue equivalen t proton
ende, density as measured or nuclea r emulsions located in the
us 25`b part was 272 000 cu cm tissue The phyla al
paramete rs of the radiation environment reportrd help spet,fy
m+ponani doss metric ,nformatimn tegiir red to a s sess the potential
r adiation harards to life systems m .pace	 J M ti
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N79 11678'0 National Aeronautics and Space Administration
Ame% Research Center Moffett Feld Carl
COSMIC MAY EFFECTS ON THE EYES OF STATIONARY
AND CENTRIFUGED RATS FLOWN ON COSMOS 936.
EXPERIMENT K 207 Final Report
Delbert E Phrlpott Robert Corbett Charles Turnbull Sam Black.
.)ayhoff Jackie McGourty Robert Lee and Gladys Harrison /n
its US Expt Flown on the Soviet Satellite COSMOS 936 Sep
1978 p 246 273 refs lFoi primary document see N79 11671
02 511
Avail NTIS HC A13/MF A01 CSCL 069

Ten rats 5 centrifuged during flight to simulate gravity and
5 in flight stationary experiencing hy „ogrevtty orbited the earth
-n a 62 8 deg orbs for 18 5 days in the Russian satellite
Cosmos 936 The animals were sacrificed 25 days post recovery
and the eyes were enucleated and fixed immediately No
differences were noted competing flight stationary to flight
centrifuged Affected cells in the oute r nui fear layer where
synthe'>rs of the outer segment takes place showed swelling
clearing of cytoplasm and disruption of the membranes Channels
were again found similar to those seen in K 007 Prehminary
r esults using the digitizer to Quantitate the tissue response
indicated an increase in call size after adelion and decrease in
the number of cells in the outer nuclear laver	 Author

N79 16014'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
NASA AVIATION SAFETY REPORTING SYSTEM Quarterly
Report. 1 Jan 31 Mar 1978
Oct 1978 60 p rots Prepared in cooperation with Battelle
Columbus Labs Mountain View. Calif
(NASA TM 78540	 A 7652	 OR 8)	 Avail	 NTIS
HC AO4/MF AOI CSCL OTC

The study deals with 165 inadvertent operations on or into
inappropriate portions of the aircraft areas at controlled airports
Pilot initiated and controllei initiated incursions are described and
discussed It was found that a majority of the pilot initiated
occurrences involved operation without a clearance controller
initiated occurrences usually involved failure to maintain assured
separation The factors associated with these occurrences are
analyzed It appears that a major problem in these occurrences
is inadequate coordination among the various system participants
Reasons for this and some possible solutions to various aspects
of the problem a r e discussed A sample of reports from pilots
and controllers is presented These relate to undesired occurrences
in air transport general aviation and au Traffic control operations
to ATC coordination problems and to a r ecu r rent problem in
ASKS reports parachuting operations A sample of alert
bulletins and responses to them is presented	 Authcr

N79 13	 *# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
PHYSIOLOGICAL RESPONSES OF WOMEN TO SIMULATED
WEIGHTLESSNESS: A REVIEW OF THE FIRST FEMALE
BED REST STUDY
Herold Sandler and David L Winter 1978 92 p refs
(NASA SP 430) Avail NTIS HC A05r MF A01 CSCL 06S

Subjects were exposed to csntrihrgetion to lowe r body
negative p r assure ILBNPI and to e n ertcse stress both before
and after bed rest Areas studied were centrifugation tolerance
fluid electrolyte .hanges and hematolog y tolerance to LBNP
physical working capacity biochemistnes blood fibrinolytic
activity female metabolic and hormonal responses circadian
alterations and gynecology Results were compared with the
responses observed in similarly bed rested mate sub;ects The
bad r eslW females showed decondihoning responses similar to
those of the males although with some differences Results
indicate that women are capable of coping with exposure to
weightlessness and moreover that they may be more sensitive
subjects for evaluating countermeasu r es to wsrgntless ,r ess and
developing criteria for assessing applicants for sh,dtle voyages

G 

N79 140600 National Aeronautics and Space Admin si,al,on
Ames Research Center Moffett Field Calif
NASA AVIATION SAFETY REPORTING SYSTEM OuarteAy
Report, 1 Oct 31 Dec 1977
Aug 1978 61 p refs Prepared in cooperation with Battelle
Columbus Labs Mountain View Calif
, NASA TM 78528	 A 7626	 OR 71	 Avail	 NTIS
HC A04;MF A01 CSCL 01C

A sample of reports relating to operations during winter
weather is presented Several reports involving problems of
judgment and decis,onmekmg have been selected from the
numerous reports representative of this area Problems related
to aeronautical charts are discussed in a number of reports An
analytic study of reports involving potential conflicts in the
immediate vicinity of uncontrolled airports was performed the
results are discussed in this report It was found that in
three fourths of 127 such conflicts neither polo( or only one of
the plots was communicating position and intentions on the
app r opriate f requency The importance of providing aural transfer
of information as a backup to the visual see and avoid mode
of information translet is discussed It was also found that a
large fraction of pilots involved in potential conflicts on final
app roach had exec, ten straight in approaches r etire, than the
recommended traffic pattern entries prior to the conflicts A
selection of alert bulletins and responses to them by various
segments of the aviation community is presented	 G G

Ill 16689'# National Aeronautics and S p ace Auminislration
Ames Research Center Moffett Field Calif
THE 14TH ANNUAL CONFERENCE ON MANUAL CON-
TROL
No y 1978 692 p refs Conf held at Univ of Souther n Ca',f
Los Angeles 25 27 Apr 1978
,NASA CP 2060 A 76151 Avail NTIS HC A99, MF AD  CSCL
05H

Humor operator dy namics during actus! manual control or
while monitoring the automatic control systems involved in
sir-to air tracking automobile driving the ope r ator of undersea
vehicles and remote handling are examined Optimal control
models and the use of mathematical theory in representing men
behavior in complex man machine system tasks are disrussed
with emphasis on eye head t r acking and scanning perception
and attention allocation decision making and motion simulation
and effects For individual Towles see N79 15589 through
N79 15634

N7916656'# Illinois Univ Urbana	 Dept of Mechanical
and Industriat Engineering
MODELING THE HUMAN AS A CONTROLLER IN A
MULTITASK ENVIRONMENT
T Govinderaj and Witham B Rouse In NASA Ames Res
Center The 141h Ann Conf on Manual Control Nov 1978
p 75 83 r efs IFor primary docume nt see N79 15588 06 541
,Grant NsG 21191
Avail NTIS HC A99 MF A01 CSCL 05H

Modeling the huma n as a controller of slowly responding
systems with preview is considered Alonv with control tasks
discrete noncontrnl tasks occu r et v r egu lar inte rvals In multitask
situations such as these it has been observed that humans
tend to apply piecewise constant coMr.ds It is believed that
the magnitude of controls and the durations for which they remain
constant are dependent directly on the system bandwidth
preview distance complexity of the trajectory to be followed
and nature of the noncontrol tasks A simple heuristic model of
human cont rol behavtoi in this situatio n is presented The results
of a simulation study whose pu r pose was dete r minotio of the
sensitivity of the model to its parameters are discussed Author

W7916SBBs # Illinois Univ Urbana	 Dep- of Mechamcal
and Industrial Engineering
PROSPECTS OF A MATHEMATICAL THEORY OF HUMAN
BEHAVIOR IN COMPLEX MAN MACHINE SYSTEMS
TASKS
Gunnar Johannsen and William 8 Rouse In NASA Ames
Res Cants , The 141h Ann Conf on Manuel Control Nov

L
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1978 p 137 159 refs (For p ,many document see N79 15588
06 54)
(Grant NeG 21191
Avail NTIS HC A99 IMF A01 CSCL 05H

A hierarchy of human activities is derived by arriiti
automobile driving in general terms A structural description leads
to a block diagram and a time sharing computer analogy T1,e
range of applicability of existing mothematr_al modals is considered
with respect to the hierarchy of human activities in actual complex
tasks Other mathematical tools so for not often applied to man
machine systems are also discussed The mathematical descnp
lions at least briefly considered here include vtlhty estimation.
control queueing and fuzzy set theory as wall as artificial
intelligence techniques Some thoughts are given as to how thou
methods might be integrated and how further work might be
pursued	 A R H

N79 154015 * # 	 Illinois Llniv Urbana	 Dept of Mechanical
and Iridust"al Engine@nnyf
ANALYSIS OF A VTOL HOVER TASK WITH PREDICTOR
DISPLAYS USING AN OPTIMAL CONTROL MODEL OF THE
HUMAN OPERATOR
Gunnar Johannse r, and T Govindetal I n NASA Ames Res
Center The 14th Ann Conf on Manual Control Nov 1978
p 237 251 refs (For primary document see N79 15588 06541
(Grant NsG 21191
Avail NTIS HC A99 MF A01 CSCL 05H

The influence of different Noes of predictor displays in A

longitudinal VTOL hover task is analyted in a theoretical study
It was assumed that pitch angle and position a re prese nted to
the pilot in separate displays namely the artificial horizon and
position display The predictive information is colculatert by means
of a Taylor series From earlier experimental studies it is well
known that predictor displays imp r ove human and system
performance and result in reducing human workload In this study
an optimal control model is used to prove this @Nett theoretically
Several cases with differing amounts of predictive and rate
inform 

'
on are compared	 G if

N79 16427'0	 Massachusetts Inst of Tech Cambridge
Man Machine S y stems Lab
A MODEL FOR DYNAMIC ALLOCATION OF HUMAN
ATTENTION AMONG MULTIPLE TASKS
Thomas 8 Sheridan and M Kz it Tulgs i n NASA Ames
Res Cente r The 14th Ann Conf on Manual Control Nov
1978 p 569 592 refs (For primary document see N79 15588
06 541
!Grant NsG 21181
Avail NTIS HC A99 /MF A01 CSCL 05H

The problem of multi test attention allocation with special
r eference to aircraft piloting is discussed with the experimental
paradigm used to characterize this situation a nd the experimental
, osults obtained in the first phase of the r esearch A qualitative
description of an app r oach to mathematical modeling and some
results obtained with It are also presented to indicate whet aspects
of the model are most promising Iwo appendices are given
which 11) discuss the model in relation to graph theory and
optimization and (2) specify the optimization algorithm of the
model	 Author

N79 111,129's San Jose State Umv Calif
PERPETUAL FACTORS INVOLVED IN PERFORMANCE OF
AIR TRAFFIC CONTROLLERS USING A MICROWAVE
LANDING SYSTEM
Gary Gershii In NASA Ames Res Center The 14th Ann
Conf on Manual Control Nov 1978 p 593 606 refs (For
primary document too N79 15588 06 54,
tGrents NGL 06 046 002 NAG 77891
Avail NTIS HC A99 MF AO1 CSCL 06H

The teak involved the Control of two Simulated aircraft targets
per Tr ial in a 37 0 km radius terminal arse by means of
conventiona l radar vectoring and :' speed control The goa l was

to ensure that the two targets crossed the Missed Approach
Point (MAPI at the runway threshold exactly 80 seC apart The
effects on controller performance of the MLS configuration under
wind and no wind conditions were examined The data for mean
separation time between targets at the MAP and the range
about that mean were analyzed by appropriate analyses of
variance Significant •fleas were found for mean separation times
as a result of the configuration of the MLS and for interaction
between the configuration and wind conditions the analysis of
variance for range indicated significantly poorer performance under
the wind condition These findings are believed to be a result of
certain perceptual factors involved in radar sir traffic control
IATC) using the MLS with separation of targets in time Author

M79 . 1 §M*# Illinois Umv Urbane	 Dept of Mechanical
and Industrial Engineering
A MODEL OF HUMAN EVENT DETECTION IN MULTIPLE
PROCESS MONITORING SITUATIONS
Joel S Greenstein and William 8 Rouse In NASA 	 Ames
Res Conte , The 14th Ann Conf on Manual Control	 Nov
1978 p 883 875 refs (For primary document see N79 15588
08641
IGrant NeG-21191
Avail NTIS HC A99/MF A01 CSCL 051-4

It is proposed that human decision making in many multitask
situations might be mOdeled in terms of the manner in which
the Kumar detects events r elated to his tasks and the manner
in which he allocates his attention among his leeks once he
fools events have occurred A model of human event detection
performance in such a situation is presented An assumption of
the model is that in attempting to detect events the human
generates the p robability that events here occurred Dis-
criminant analysis is used to model the human a generation of
these probabilities An experimental study of human event
detection performance in a multiple p r ocess monitoring situation
is described and the apps erio n of the event detection model to
this sduation is addressed The expenmental study employed a
situation in whic h subleCts simulateneous l y monitored several
dynamic processes for the occur r ence of evfnfs and made yes; no
decisions on the p r esence of events in each process Input to
the event detection mode( of the information displayed to the
experimental subjects allows comparison o f the model s perform.
ante with the pa r formanc• of the subjects 	 Author

079 I54""ll Illinois Unw Urbana	 Dept of Mechanical
and Industrial Enginew,ng
PILOT DECISION MAKING IN A COMPUTER AIDED FLIGHT
MANAGEMENT SITUATION
Yee-Yoon Chu and Vy illism 8 Rouse In NASA Amiss Res
Center The 14th Ann Conf on Manual Contro( Nov 1978
p 677 690 refs (For primary docume nt see N79 15588 08 54)
(Grant NaG 21191
Avail NTIS HC A99 1 MF A01 CSCL 06H

An experimental Pep r ese n taticn of a compute r aided mu l ti task
flight management situation has been developed 4 computer
aiding program was impleme n ted to serve as e back up Hcisron
make r An expe riment was conducted with a balanced design
of several subject r uns for different workload levels This was
•thieved using three levels of subsystem event arrival rates
th r ee levels of control task involvement and three levels of
availability of compute r aiding Experimental results compered
quite favorably with those from a computer simulation which
employed a queueing model It was show n that the suing had
enhanced system performance as well as subjective ratings and
that the adaptive aiding jwbcy further roduced subsystem delay

Author

Fe79 16/34 e N Uta h Unw Salt take Crty
TIME ESTIMATION AS A SECONDARY TASK TO MEASURE
WORKLOAD SUMMARY OF RESEARCH
Sandra G Hart Duncan McPherson (Cllr! Unw Berkeley), and
Leslie L Looms San Jose State Unry I In NASA Ames Res
Center 'he 14th Ann Conf on Manual Control Nov 1978
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p 693 . 712 refs IFor primary document see N79 15588 06-54)
(Grant NGR 45-003-108,  NsG 2289)
Avail NTIS HC 499/MF A01 CSCL 05H

Actively produced intervals of time were found to increase
in length and variability whereas retrospectively produced intervals
decreased in length although they also increased in variability
with the addition of a variety of flight related tasks If pilots
counted aloud while making a production however the impact
of concurrent activity was minimized. at least for the moderately
demanding primary tasks that were selected The effects of
feedback on estimation accuracy and consistency were greatly
enhanced if a counting or tapping production technique was
used This compares with the minimal effect that feedback had
when no overt timakoeping technique was used Actively made
verbal estimates of sessions filled with different activities
performed during the interval were increased Retrospectively
made verbal estimates however increased in length as the amount
•rid complexity of kctivitiea performed during the interval were
increased	 Author

N79 ISM'# National Aeronautics and Space Adminstration,
Ames Hosea rch Canter Moffett Frsld Calif
VISION c52
Richard F Haines In its Human Neurol Develop Nov 1978
p3545 Original contains color illust. stions I For primary document
see N79 15887 06-99)
Avail NTIS HC A04/MF A01 CSC_ 06P

Visual input methods are considered for the therapeutic
treatment of autistic and brain damages patients and to provide
a controlled stress environment for visual perception problems

GG

N79 19769'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif Extraterrestrial
Biology DIY
ORGANIC CHEMISTRY ON TITAN
Sherwood Chang Thomas Scattergood Sheldon Aronowitz and
Jose Flores to JPL The Saturn System Dec 1978 p 161 184
refs (For primary document see N79 16758 07 91)
Avail NTIS HC A18/MF A01 CSCL 030

Observations of nonequilibnum phenomena on the Saturn
satellite Toon indicate the occur r ence of organic the mice)
evolution Greenhouse and thermal inversion models of Titans
atmosphere provide environmental constraints within which
various pathways for organic chemical synthesis are assessed
Experimental results and theoretical modeling studies suggest
that the organic chemistry of the satellite may be dominated by
two atmospheric processes energet.c particle bombardment and
photochemrst:y Reactions initiated in various levels of the
atmosphere by cosmic r ay Saturn wind and solar wind particle
bombardment of a CH4 N2 atmospheric mixture can account
for the C2 hydrocarbons the UV visible absorbing stratospheric
hate and the reddish color of the satellite Photochemical reactions
of CH4 can also account for the presence of C2 hydrocarbons
In the lower Titan atm^.sphere photochemical processes wil l be
important if surface tempe r atures are sufficiently high for gaseous
NH3 to exist Hot H stom reactions initiated by photo dissociation
of NH3 can couple the chemical reactions of NH3 and CH4
and produce organic matter	 G G

b79. 19021'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
EFFECTS OF HYPODYNAMIC SIMULATIONS ON THE
SKELETAL SYSTEM OF MONKEYS C51
D R Young and J W Tremor In NASA Goddard Space
Fight Center Ninth Corot on Space Simulation 1977 p 123 140
refs IFor primary document sae N79 19013 10 121
Avail NTIS HC A20/MF A01 CSCL 06C

A research and development program was undertaken to
evaluate the skeletal losses of subhuman primates in hypodyrnamic
environments The goals of the program are (1) to uncover the
mechanisms by which weightlessness effects the skeletal system
1 21 to determine the consequences and reversibility, of bone mineral

losses. and (3) to acquire a body of data needed to formulate
an appropriate countermaes iris program for the prevention of
skeletal decondrttoning Space flight experiment simulation
facilities are under dervelopment and will be tested for their
capability in supporting carton of the requirements for these
investigations	 G Y.

0079-"'91026'/ National Aeronautics and Space Administration
Ames Research Canter. Moffett Field. Calif
RECOMMENDATIONS OF THE PANELS: PANEL ON OZONE
DESTRUCTION TECHNIQUES
Ted Wydeven In NASA Lewis Ras Canter Ozone Contamination
in Aircraft Cabins Mar 1979 p 9 10 (For primary document
sea N79-210'1 1203)
Avail NTIS HC A05/MF A01 CSCL 06S

Catalyst materials to reduce weight size, and cost of the
ozone removal device were developed Catalyst bed lifetime
competitive reactivity contaminants in the inlet car on the catalyst
bed efficiency for ozone removal. and the kinetics and mechanism
by which ozone is destroyed un selected catalysts were studied

S E S

N79-21362'# National Aeronautics and Space Administration
Ames Research Center. Moffett Field Calif
THE 12TH AEROSPACE MECHANISMS SYMPOSIUM
Apr 1979 241 p refs Symp held at Moffett Field Calif.
27 28 Apr 1978 sponsored in part by NASA, Calif Inst of
Tech and Lockheed

(NASA CP 2080. A 7737) Avail NTIS HC A11/MF A01 CSCL
20K

Mechanisms developed for various aerospace applications
are discussed Specific topics covered include boom release
mechanisms separation on space shuttle orbiter/Boeing 747
aircraft. payload handling, spereborne platform support and
deployment of spaceborne antennas and telescopes For individual
titles see N79 21353 through N79 21373

N79-21741'# National Aeronautics and Space Administration
Ames Research Center 	 Field Calif
COMPUTER PROGRAM FOR CALCULATION OF OXYGEN
UPTAKE
B L Castle G Castle and J E . Greenleaf Apr 1979 13 p
refs

(NASA TM 78595. A 7890) Avail NTIS HC A02/MF A01
CSCL OOP

A description and operational procedures are presented for

a computer program written in Super Basic that calculates oxygen
uptake carbon dioxide nroduction and related ventilation
parameters Program features include 111 the option of entering
slope and intercept values of calibration curves for the 02 and
CO2 and analyzers (2) calculation of expired water vapor pressure
and 131 the option of entering mspured 02 and CO2 concentrations
The program is easily adaptable for programmable laboratory
calculators	 Author

1od79 25914 0 0 Natioril Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
PLANNING AND MANAGING FUTURE SPACE FACILITY
oROJECTfr
Joan E Sieber (California State Coll Hayward) John A Wilhelm
(Texas Univ Austin) Tneve A Tanner Robert L Hslmreich (Taxes
Unry Austin) and Susan F Burgenbauch (Texas Ll Austin)
Ma y 1979 29 p refs
(NASA TM 78586 A 78111 Avail NTIS HC A03/MF A01
CSCL 05A

To learn how ground based personnel of a space protect
plan and organize their work and how such planning and organizing
relate W work outcomes longitudinal srudy of the management
,nd execution of the Space Lab Mission Development Too 3
SrdD 31 was performed at NASA Ames Research Center A

L
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view of the problems likely to arise in organizations and some
methods of coping with these problems are presented as well
as the conclusions and recommendations that pertain strictly to
SMD 3 management Emphasis is placed on the broader contest
of future space facility projects and additional problems that
may be anticipated A model of management that may be used
to facilitate problem solving and communication management
by objectives (MOO) is presented Some problems of communica
lion and emotion management that MOO does not address directly
are considered Models for promoting mature constructive and
satisfying emotional relationships among group members are
discussed	 A R M.

N79 2 1 135'0 National Aeronautics end Space Administration
Ames Research Center M1loffett Field Calif
AN ADVANCED COCKPIT INSTRUMENTATION SYSTEM:
THE COORDINATED COCKPIT DISPLAY
D L Boty and M L Watkins (San Jose State Univ ) Jul
1979 22 p refs
(NASA TM 78559 A-7733) Avail NTIS HC A02/MF A01
CSCL 010

Cathode Ray Tube ICRT) and computer technologies are
described in one approach to the replacement of Right instruments
using three separate color CRTs Each CRT display information
pertinent to one of the three orthogonal projections of the aircraft
flight situation Three airline pilot s assessment of the display
set is presented Comments rankings and ratings show that
the pilots accepted the concept of pictorial Right displays S E S

N79 31318'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
EXPERIMENTAL CONTROL REQUIREMENTS FOR LIFE
SCIENCES
W E Berry and J C Sharp In ESA Spacecraft Thermal and
Envrron Control Systems Oct 1978 p 467-472 1For primary
document see N79 31266 22 181
Avail NTIS HC A99 MF A01 CSCL 22B

The Life Sciences dedicated Spacelab will enable scientists
to test hypotheses in venous disciplines Building upon experience
gained it nnssiun srmulatiuns urbrlal flight test experiments and
the firs , three Spacelab missions NASA will be able to
progressively develop the engineering and management capabili
ties necessary for the first Life Sciences Spacelab Development
of experiments tot these missions will require implementation of
life support systems not previously flown on space Plant growth
chambers animal holding facilities aquatic specimen life support
systems and centrifuge mounted specimen holding units are
examples of systems currently being designed and fabricated for
flight	 Author (ESA)

M79 32198'0 National Aeruriaubcs and Space Administration
Ames Research Center Moffett Field Calif
COCKPIT DISPLAYS OF TRAFFIC INFORMATION AIRLINE
PILOTS OPINIONS ABOUT CONTENT. SYMBOLOGY. AND
FORMAT
Sandra G Hart (Tufts Univ Medford Mass I and Thomas E
Wempe Aug 1979 54 p refs
(NASA TM 78601 A 7884 1 Avail NTIS HC AO4 /MF A01
CSCL 17G

A number of candidate com puter generated cockpit displays
of traffic info r mation (CDTI) displays and display options were
simulated statics;'.-, and were shown to 23 airline pilots who
were asked to respond to more than 250 questions about them
The pilots indicated that the amount and complaarty of navigation
information displayed should increase with altitude and map scale
Terrain information ► Mould appear automatically ,f s pilot to own
air, aft descends below the minimum safe attitude and should
mciu.-i: only those obstruction within 2 000 h or less Few pilots
that weatniiir information should be displayed on a CDTI but if
it was it should be at pilot request only A chevron shaped
symbol located so that the majority of the map area was ahead
was preferred The position altitude ground speed ground track.
weight class and flightpath histo ry of other aircraft should be

presented graphically by coding the shape of the symbol for
other aircraft or presented digitally in data tags displayed at
pilot request All pilots thought tha t color coding was necessary
to recognae different categories of information quickly and
accurately The majority of pilots felt that n CDTI would provide
useful information even though its presence might increase their
workload somewhat particularly during its introductory stages

A R H

N79-32228'# National Aeronautics and Space Administration
Ames Research Center Motlett Field, Cslif
SPACE RESOURCES AND SPACE SETTLEMENTS
John Bellingham. ad William Gilbreath ad. Orion OLeary. ad
IPnnceton Univ 1 and Beulah -iosset, ad Washington 1979
292 p Derived from 1977 Ames Summer Study Moffett Field.
Calif	 Original contains color illustrations
(NASA SP 4281 Avail NTIS MF A01 SOD HC CSCL 228

The technical papers frum the five tasks groups that took
part rn the 1977 Ames Summer Study on Space Settlements
and Industrialization Using Noi: tsrrestnai Ma rerals are presented.
The papers are presented under the folio ring general topics
IT I research needs for regenerative life supp r t systems (2) habitat
design 131 dynamics and design of elector tagnetic macs drivers:
(41 asteroids as resources for space m anufacturirg and
(51 processing of nontenestnal materials For individual titles
see N79 32226 through N79 32241

N79 - 32227'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
RESEARCH PLANNING CRITERIA FOR REGENERATIVE
LIFE SUPPORT SYSTEMS APPLICABLE TO SPACE
HABITATS	 C18
Jack Spurlock (Georgia Insi of Technoll William Cooper
tMichigan State Univ) Paul Deal Annota Harlan IPims Coll).
Marcus Karel IMITI Michael Modell (MIT) Paul Moe (Note Apr
Res Centerl. John Phillips iArrzona Umv ), David Putnam IUmpqus
Res Co I Philip Ousttrone et al In its Space Resources and
Space Settlements 1979 p 13 30 refs (For primary document
see N79 32225 23 12)
Avail NTIS MF A01. SOD HC CSCL 228

The second phase of analyses that were conducted by the
Life Support Systems Group of the 1977 NASA Ames Summer
Study is described This phase of analyses included a preliminary
review of relevant areas of technology th;l can contribute to
the development of closed life support systems for space habitat$.
the identification or research options in these areas of technol
ogy and the development of guidelines for an effective research
program The `ices of technology that were studied included
111 nutrition diet, s.A food processing 121 higher plant agriculture
(3) animal agriculture 41 waste conversion and resource recovery
and 151 system stability and safety Results of these analyses.
including recommended research options and criteria tot
establishing research priorities among these many options acs
discussed	 G Y.

N79 33201'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
A REVIEW OF SOME HEAD UP DISPLAY FORMATS
J M Narsh INAS NRCI Oct 1979 51 p refs
(NASA TP 1499	 A 7708	 HUD 41	 Avail	 NTIS
HC A04/MF A01 CSCL DID

Two alternate head up display devices IHUDI were compared
for properties relevant to the accurate performance of concurrent
tasks n iear Night conditions and in various Right modes 1ho
comparisons were made to find the disorientation resistance of
the HUDs along with the tracking accu r acy interference
resistance fixation resistance and error resistance The use of
displacement anj Right path information for vertical control is
discussed in terms of flight stability Several combinations of
symbols and driving signals are describedincluding a compensated
control law which were used in simulated flight to deal with
wind shear	 A W H
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1117 9-1 1 443'0 Lockheed Missiles and Space Co. Sunnyvale
Calif
VE&TIBULAR FUNCTION RESEARCH IVFRI EXPERIMENT.
►PAGE B DESIGN DEFINITION STUDY Final Report
24 May 1978 307 p
IGmtract NAS2 9781)
INASA CR 152207	 LMSC E 626121)	 Avail	 NrIS
HC A14,MF AD  CSCL 06S

The Vestibular Functions Research IVFR) Experiment was
established to investigate the neurosensory and related physrologi
cal processes believed to be associated with the space fl.ght
nausea syndrome and to develop logical means for ds prediction
prevention and treatment The VFR Project consists of ground
and spaceflight rxpenmentation using frogs as specimens The
phase B Preliminary Design Study prorAad for the preliminary
uxign of the expenment hardware prep, non of performance
and hardware specification and or Phase C,'D Jrvrlopment plan
estat-hshment of STS iSpace Transportation S straw) interfaces
and mission ope r ations and the study of a variety of hardware
experiment and mission options The study ronsrst of three
maju: tasks 11) mission mode trade off 121 conceptual design.
and (31 preliminary design	 G Y

N79-16600'0 GARD Inc Niles III
FOUR-MAN RATED DUAL CATALYST SYSTEM FOR THE
RECOVERY OF WATER FROM URINE Final Report
P Sudrrnnkas Nov 1978 46 p
IComract NAS2 97151
INASA CR 152227) Avail NTIS HC A03/MF A01 CSCL
06K

The catalytic system was integrated with a 4-man rated
cane wick evaporator During operation urine vapor produced
by the wick evaporato r was treated in the catalytic system to
remove ammonia and volid0a hyd rocarbons and water was
recovered by condensation in a wate r cooled condenser The
system operated completely autoniatically and required no manual
adjustments except periodic supply of urine and removal or the
recovered water Althoug h the system was designed for treating
0 325 kg urine per hour this rate could tw achieved only with
a fresh wick then gradually decreased as the wick became
saturated with urine solids The ave r age urine treatment rates
achieved during each of the three endurance tests were 0 137
0 217 and 0 235 kg/ hr The quality of the recovered water
meets drinking wets( standards with the exception of a generally
low pH	 G G

11179 17494'a Massachusetts Insi of Tech Cambridge
MODELING HUMAN DECISION MAKING BEHAVIOR IN
SUPERVISORY CONTROL	 c43
M K Tulga and T 8 Sheridan In its Proc 131h Ann Conf
on Manual Control 1977 p 1 99 209 refs IFor primary document
see N79 17475 08511
,Grant NsG 21181
Avail NTIS HC A20/MF A01 CSCL 09B

An optimal decision control model was developed which .s
based primarily on a dynamic programming algorithm which looks
at an the evadable task possibilities charts an opt met trajectory.
and commits itself to do the first step lie follow the optimal
trajectory during the nest time periocil and then ite r ates the
LalCuiation A Boyesran estimator was ircluded which estimates
the tasks which might occur in the immedist+ future and provides
this information to the dynamic programming routine Pre
liminary trials comporng the human subject s performance to
that of the optimal model show a great simdanty, but indicate
Ihat the human skips certain movemen!s which require quick
change in strategy	 J M S

"79.17494'/ National Aeronautics and Space Administration
Ames Research Center Moffett Field, Calif
THE HUMAN AS A DETECTOR OF CHANGES IN VARIANCE
AND BANDWIDTH	 cS3

wRenick E Curry and T Govmdaral (III Univ. Urbana) In MIT
Proc . 131h Ann Conf on Manual Control 1977 p 217-221
refs (For primary document see N79 17475 08511
(Grant NGR 22009 733)
Avail NTIS HC A20/MF A01 CSCL 051

The detection of changes in random process variance and
bandwidth was studied Psychophysical thresholds for these two
parameters were determined using an adaptive staircase technique
for second order random processes at two nominal periods (1
and 3 seconds) and damping ratios W 2 and 0 707) Thresholds
for bandwidth changes were approximately 9% of nominal except
for the (3sec.02) process which yielded thresholds of 12%
Variance thresholds averaged 17% of nominal except for the
I3sec.02) process in which they were 32% Detection times for
suprothreshoid changes in the parameters may be roughly
described by the changes in RMS velocity of the process A
more complex model 1s presented which consists of a Kalman
filter designed for the nominal process using velocity as the
input. and a modified Wald sequential lest for changes in the
variance of the residual The model predictiuns agree moderate
ly well with the experimental data Models using heuristics, e g
level crossing counters were also examined and are fund to
be devenplive but do not offon, I t .e unification of the Kalman
filter/sequential test model use^ for changes in mean	 J M S

N79 17497'0 Massachusetts Inst of Tech Cambridge
• QUEUEING MODEL OF PILOT DECISION MAKING IN
• MULTI TASK FLIGHT MANAGEMENT SITUATION c43
R S Walden and W B Rouse In its Proc 13th Ann Cont
on Manual I.onirol 1977 p 222236 refs IFor primary document
see N79 17475 08 51)
(Grant NsG 21191
Avail NTIS HC A20/MF A01 CSCL 098

Allocation of decision making responsibility between pilot and
computer is considered and a flight management Usk designed
for the study of pilot computer interaction is discussed A
queueing theory mode of pilot decision making in this multi task
control and monitoring situation is presented An experimental
investigation of riot decision making and the resulting model
parameters are discussed 	 Author

N79 17498'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
INTERRUPTED MONITORING OF A STOCHASTIC ► ROC
Eo$	 c46
Everett Palmer In MIT	 Proc	 13th Ann Conf on Manual
Control 1977 p 237 244 refs (For primary document see
N79 17475 08 511
Avail NTIS HC A20/MF A01 CSCL 12A

Nonnative strategies are developed for tasks where the pilot
must interrupt his monitoring of a stochastic process in order to
attend to other duties Results are given as to how characteristics
of the stochastic process and the other tasks affect the optimal
strategies The optimum strategy is also compa r ed to the strategies
used by subjects in a pilot experiment	 J M S

N79 17499'0 %hs Unry Medford Mass
AIR TRAFFIC CONTROL BY DISTRIBUTED MANAGEMENT
IN A MLS ENVIRONMENT	 C"
J G Kreiletdt L Parkin and S Hart (San Jose State Unr y I In

MIT Pruc 13th Ann Conf on Manual Control 1977 p 246 -257
refs IFor primary document see N79 17475 08 511
iGrant NsG 2156)
Avail NTIS HC A20/MF A01 CSCL 17G

The microwave landing system IMLS 1 is a technically feasible
means for increasing runway capacity since it Could support
curved app roaches to a short final The shorter the final segment
of the approach tha wider the . • rrety of speed mores possible
to that theoretically. Capacity would ultimately be limited by

L
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runway occupance time only An experiment contrasted air traffic
control In a MILS environment under a centralized form of
management and under distributed management which was
supported by a *roffic situation display In each of the 3 piloted
simulators Objective flight data verbal communication and
subjective responses were recorded on 16 trial runs !eating about
20 minutes each The results were in general agreement with
previous distributed management research In particular di-
fnbuted management permitted is smalls( spread of mtercroumg
times and both pilots and controllers perceived distributed
management as the more ideal system in this task It is concluded
from this and previous research that distributed management
offers a viable alternative to centralized management with definite
potential for dealing with dense traffic in a safe, orderly and
expeditious manner	 L S

111179-1760111 6 1111 Tutis Univ. Medford Mass Dept of Engineering
Design
DESIGN OUTLINE FOR A NEW MULTIMAN ATC SIMULA-
TION FACILITY AT NASA-AMES RESEARCH CENTER

e09
J G Krerleldt sod 0 Gallagher In MIT Proe. 13th Ann Conf
on Manual Control 1977 p 266 271 refs (For primary document
see N79 17475 08 511
(Grant NSG 2156)
Avail NTIS HC A20/MF A01 CSCL 14B

A new and unique facility for studying human factors aspects
in aeronautics is bung planned for use in the Man Vehicle Systems
Research Division at the NASA Ames Research Center This facility
will replace the existing three cockpit single ground controller
station end be expandable to include approximately seven cockpits
and two ground contro l ler stations Unlike the previous system
each cockpit will be mini computer centered and linked to a
main CPU to effect a distributed Computation facility Each
simulator will compute its own flight dynamic and flight path
predictor Mechanical flight instruments in each cockpit will be
locally supported and CRT cockpit displays of leg) traffic and
or 1NAV information will be centrally computed and distributed
as a means of extending the existing computational and graphical
resources An outline of the total design is presented which
addresses the technica l design options and research possibilities
of this unir)ue nian machine facility a n d whic h may also serve
as a model for other real time distributed simulation facilities

LS

N79 17504'0 SRI International Corp Menlo Park Calif
TWO MEASURES OF PERFORMANCE IN A PEG IN ► TOLE
MANIPULATION TASK WITH FORCE FEEDBACK 	 CS3
John W Hill rn MIT Pfoc 13th Ann Conl on Manual Control
1977 p 301 309 refs IFor primary document see N79 17475
08 511
(Contract NAS2 86521
Avail NTIS HC A20/MF A01 CSCL 05.1

The results are described from two manipulators orr, a
peg in hole Usk which is part of a continued effort to develop
models for human performance with remote manipulators Task
difficulty is varied by changing the diameter of the peg to be
inserted in a 50 mm diameter hole An automatic measuring
system records the distance between the tool being hold by the
mo r,rpulatof and the receptacle into which it is to be inserted
The data from repeated insertions are processed by computer
to determine task lanes accumulated distances and trajectories
I ape .menns with both the MA 1 1 cable connected master slave
manipulator common to hot cell work and the MA 23 servo
controlled manipulator IwAh and without force le rdbackl are
described Cumpaiisor of these results with previous results of
the Ames Manipulator shows the! force feedback ;rruvides a
consistent advantage	 L S

N79 17519'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
SPEECH AS A PILOT INPUT MEDIUM 	 C64
H P Plummer 1 0ish Unite 1 and C H Coief in MIT	 Fro(

13th Ann Cont on Manual Control 1977 p 460 462 role
IFor primary document see N79-17475 08511
(Grant NGR 45 003 108)
Avail NTIS HC A20/MF A01 CSCL 05H

The speech recognition s y stem under developm •-al is a
trainable pattern classifier based on a maximum likelihood
technique An adjus!abl• uncertainty tnreshold allows the rejection
of borderline cases for which the probability of misclassihcstron
is high The syntax of the command language spoken may be
used as an aid to (*cognition. and the system adapts to changes
in pronunciation of feedback from the user is available Words
mull be separated by 25 second gaps The .ystom runs in reel
time on a mini computer (PDP 1 1/10) and was tested on 120.000
speech samples from 10 and 100 word vocabularies The results
of these tests were 99 9% correct recognition for a vocabulary
consisting of the ton digits end 99 6% recognition for a 100 word
vocabulary of flight commands with a 5% rejection rate in each
case With no resection, the recognition accuracies for the same
vocabularies were 99 5% and 98 EX respectively	 L S

N79-21033 * # Massachusetts Inst of Tech . Cambridge Lab
for Information and Decision Systems
SIMULATION EVALUATION OF COMBINED 40 RNAV AND
AIRBORNE TRAFFIC SITUATION DISPLAYS AND PRO-
CEDURE ► APPLIED TO TERMINAL AERIAL MANEUVENS
Sens'-srtrtwl ProlFreaa Report. 1 sells. 1978 - 1 Mier. 1079
Mich,sol Athens and Mark E Connelly 1 Mar 1979 44 Y
(Grant NDG 21POI
Il'i CR- 1584741 Avail NTIS HC A03/MF A01 CSCL
17G

Simulation scenarios were developed in which subject pilots
must simultaneously follow a 30 terminal airspace structure and
arrive at fixed waypoints within the structure precisely at
pre-scheduled times in the presence of a full range of wind
conditions Noft, end monitor nearby traffic on an airborne traffic
situation display especially during merging and spacing operations
and detect blunders and resolve conflicts in a safe manner
Open-loop simulator tests of the single-r stage 4D RNAV
algorithm indicate that a descending pdal can comply quite closely
with an assigned time of arrival at a 3D weypoint simply by
tracking a pro-calculated speed profile Inmel experiments show
that the aircraft arrives at the 3D waypoint within a few seconds
of the anticipated time The presence of headwords or tailwinds
does not affect the air:vel time error as long as the wind is
accurately modeled in the descent algonthrn Results all but
guarantee trial a 5 second standard deviation in arrival time
error can be realized in closed loop deacents at very moderate
01of workload love's 	 A R H

N79 257114 . 6	 Florida Agricultural and Mechanical Unry
Tallahassee	 School of Pharmacy
MICROBIAL TRANSFORMATION OF NUCLEOSIDES Final
Report
a 5 Lambd 1979 17 p
'Grant NsG 21031
'NASA CR 158696) Avail NTIS HC A02 MF A01 CSCL
06C

A study involving the use of coulter counter in studving the
effects of neomycin on E col( S rufous and A serogenes was
completed The purpose of this was to establish proper technique
for enumeration of cells per ml it *was found trial inhibitory
effects on growth of E coin and A aerogenes both gram negative
ivgamsms were directly related to the concentration of neomycin
used However in case S aureus a gram positive organism a
decreased inhibition wills noted at higher concentrations A paper
entitled Use c - Coulter Counter in Studying Effect of Drugs on
Cells in Culture 1 Effects of Neomycin on E co l ( S aureus
and A aerogenes is attached in the appendix Laburatory
procedures were also established to study the effects of nucleoside
antibiotic coidycepin on He La cell grown in suspension
cultures	 G Y
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N79 26136 * 0 L 1e Systems Inc Cleveland Ohio
TECHNOLOGY ADVANCEMENT OF THE ELECTROCHEMI-
CAL CO2 CONCENTRATING PROCESS Final Report, Feb.
1975 Mar 1671
F H Schubert D B Heppner T M Hallick and R R Woods
May 1979 125 p refs
(Contract NAS2 86661
(NASA CR 152250	 LSI -ER 258 71	 Avail	 NTIS
HC A06/MF A01 CSCL 07D

Two multicell liquid cooled advanced electrochemical
depolarized carton dioxide concentrator modules were febrit&lad
The rolls utilized advanced lightweight plated anode current
collectors Internal liquid cooling and lightwerpht call frames Both
were designed to most the carbon dioxide remova l requirements
of one person is. 1 0 kg/d 12 2 lb/d)	 M M M

N79 28880 6 # Massachusetts I nst of Tech Cambridge Dept
of Nutrrhon and Food Science
MAXIMIZING STORAGE STABILITY OF FOODS TO BE
USED FOR PRSUPPLY IN A CONTROLLED ECOLOGICAL
LIFE SUPPL'F SYSTEM EVALUATION OF RESEARCH
M Karel 	 iaguy R Vdlota and H D He q felbough Jul 1979
187 p revs
(Grant NsG 23341
(NASA CR 158846 Avail NTIS HC A09/'MF A01 CSCL
06H

The slate of the art acd research needs of storage staodav
of dehydrated foods were evaluated A critical literature review
is also r, rlude t	 R E S

N79 26883'0 We Syste m s Inc Cleveland On10

TECHNOLOGY ADVANCEMENT OF AN OXYGEN GENERA
TION SUESYSTEM Final Report
M K Lee K A Burke F H Schubert. and R A Wynveen
May 1979 78 p refs
(Contract NAS2 9795)
(NASA CR 152257	 LSI ER 3364)	 Avail	 NTIS
HC A05/MF A01 CSCL 06K

An oxygen generation subsystem based on water electrolysis
was developed and tested to further advance the concept and
tectnology of the spacec r aft s ir tevrtahlation system Emphasis
was placed on demonstrating the subsystem inlegreltion concept
and hardware maturity at a subsystem level The Integration
concept of the sir revitaluation system was found to be fosslble
Hardware and technology of the oxygen generatior subs,stem
was demonstrated to he close to the preprototype level Continued
development of the oxygen generation technology is to
commended to further reduce the total weight penalties of the
oxygen generation subsystem through optrmiration	 R E S

N79 29794'0 Life Systems Inc Cleveland Ohio
ELECTROCHEMICALLY REGENERABLE CARBON DIOXIDE
ABSORBER Final Report
R R Woods R D Marshall F H Schubert end D B Hepp,ier
Aug 1979 63 p refs

(Contract NAS2 86661
(NASA CR 152099	 LSI ER 290 31	 Aired	 NTIS
HC A04/MF A01 CSCL 06K

Preliminary designs were generated for two electrochemically
regerie r able rarhon dioxide absorber concepts Initially an
elect rochemrcally regenerable absorption bed concept was
designed This incorporated rtre required electrochemical
regenwatio r• components in the absorber design permifting the
abwrbent to be regeneraled within the obsorption bed This
hardwa r e was identified •s the elect r ochemical absorber hardware
The second hardware concept sepa r ated the functional compo
nents of the regeneration and absorption process This design
approach minimized the extrovehicula r activity component volume
by eliminating regeneration hardwa r e components Wdhr n the
absorber The elerttcXhamiul absorbe r ha r dware was extensively
characterized for major operating parameters such as inlet carbon
dioxide partial pressure process air Now refs operational pressure.
inlet relative humidity regeneration currant density and absorp-
tion/regeneration cycle endurance testing 	 R E 5

N79 . 33861'N San Jose State Univ Foundation Calif
THE ROLE OF COGNITIVE SWITCHING IN HEAD UP
DISPLAY6
Edith Fischer May 1979 49 p refs
(Grant NsG 22691
(NASA CR 3137	 A 7776	 HUD 5:	 Avail	 NTIS
HC A03/MF A01 CSCL 010

The pilots ability to accurately extract information from
either one or both of two superimposed sources of information
was determined Statir sense color 35 mm slides of external
runway environments and slides of corresponding static head up
display (HUD) symbGlogy were used as the sou rces A three
channel tachistoscope was utilized In show either the HUD
alone the scene alone or the two slides suoenmposed Gogrntrve
performance of the pilots was assessed by determining the
percentage of co r rect answers given to two HUD rotated questions
two scene related questions. or one HUD and one scene related
question	 AW H

X79 10127'0 Naval An Development Cente r Warminster Ps
PROCEEDINGS VOICE TECHNOLOGY FOR INTERACTIVE
REAL TIME COMMAND I CONTROL SYSTEMS
APPLICATION
Robert B r eaux. ad Mike Cunan ad and Edward M Huff ad
1977 355 p refs Symp Workshop held at Moffett Field
Calif 6 8 Dec 1977 Prepared in cooperation with NASA
Ames Res Center and Naval Training E quipment Center Orlando
Fla
(NASA CR 1522831 Avail	 Commander Mike C,- ran Ph D
IUSN I Superintendent Human Factors Eng Div 16021 Aircraft
and Crew bvstems Technul Directorate	 Naval Air Develop
Center Warminste r Pa 18974	 Unclassified report

NOTICE Available to U S Government Agencies

Speech understanding among resaerchers and managers
current developments in voice technology and an exchange of
information concemm %, government voice technology efforts are
discussed For Individual titles see X79 10128 through X79
10144

X79 10 1 36'0 National Aer onautics and Space Administration
Amt, Hrtirn , ch Conte, Moffett Field Calif
AUTOMATIC SPEECH RECOGNITION RESEARCH AT
NASA AMES RESEARCH CENTER
Clayton R Color Robert R Plummer (Utah Univ I Edward M
Huff and Myron H Hitchcock (Computer Sci Corp Mountain
View Calif 1 In Naval Air Center Pioc Voice Technol
lot Interactive Real Time Command r Control Systems Appl 1977
p 143 170 tots (For primary document see X79 10127 Cat 321
Avail Commander Mike Curran Ph D WSW Superintendent
Human Factors Eng Technol Directorate Naval Au Develop
Center Warminster Ps 18974	 Unclassified report

NO';CE Available to U S Government Agencies

A trainable acoustic paliem recognizer manufactured by Scope
Electronics is presented The voice command system VCS encodes
speech by sampling 16 bandpass filters with center frequencies
in the range from 200 to 5000 Hz Variations in speaking rate
are compensated for by a compression algorithm that subdivides
each uttsrancc into eight subintervals in such a way that the
amouhl of spectral change within each subinterval is the some
The recorded filter values within each subinterval errs then reduced
to a 15 Mt r epresentation giving a 1 20 bit encoding for each
utterance The VCS incorporates a simple totognilion algorithm
that utilizes five training samples of each word in a vocabulary
of up to 24 words The recognition rate of approsrmately
85 percent correct for untrained speakers a nd 94 percent correct
for trained speakers was not considered adequate to , flight systems
use Therafore the built in recognition algorithm was disabled
and the VCS was modified to transmit 120 bit encodmgs to an
external computer for racognttion	 M M M
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JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A7910425' Coupling of aspartate and swine transport to
the tramomembroine electrochemical gradient for sodium sons on
Hrlobachsnum halobsum Translocauon stoichiometnes and apps
ent eooperatrvity. J K Lanyi (NASA Amp; Resea r ch Center,

Extrstene%tr al Biology Div . Moffett Field. Calif l 8tnrfiemistry,
vol. 17, no 15, 1978, p . ;in l1 3018 42 refs

A7910608' In vivo bone strain telemetry in monkeys /M.
remestrina/ D R Young . W H Howard (NASA. Ames Research
Center, Moffett Field, Calif 1, and O Orne (Wayne State University,
Detroit, Mich.). ASME. Transactions. Journal of Biornechanx-al

Engineering, vol 99 Moot 1971, p 104 109. 10 refs.

A new method for collecting in-vivo bone strain data in
monkeys has Bern developed and tested The method includes a
system which consists of a new design o; implantable %tram
transducer and its companion telemetry package The transducer lots
into a hole drilled in a monkey tibia and is threaded for subsequent
bone ingrowth The transducers and telernehl puckagr are bincom
patible for over 503 days the lelsmetry package uses Pulse Interval
Ratio Modu:atron IPIRM) to transmit strain information to receiving

equipment l ocated outside the animal housing cage.	 (Author I

A79 11224 • Biological specimen holding facditses for
Spacelab experiments J K Jackson. M M Yakut. G L Murphy
IMcDonneu Uougln Astronautics Co, Huntington Beach, Calif 1,
and W Berry (NASA. Ames Research Cerra, Mullett Feld, Calif 1.
International Astron ourrcay Federation. International Astronautical
Congress 29th. Duorovnilr. Yugoslavia. Orr. 18. 1978, Paper 78 56

15 P IMDAC WD 28571
The Paper describes the design, devela pment, integration. and

testing of two prototype holding facilities III a unit housing 36

laboratory rats in individua l cages, and (21 a unit housing one
unrestrained 14 kg rhesus monkey Both units are environmentally
controlled enclo%urn complete with "nod water and waste

Collection equipment. Timer controlled fluorescent lights in both
units permit automatic day night cycling Both units are designed to
be compatible with Spacelab interfaces and to be operatert by NASA

payload specialists	 BJ.

A79 11309 • Organic chemistry in Was R D Johnson
(NASA Ames Research Center B , osystems Div . Moffett Field.
Calif.I Chemistry, your 50 Oct. 1977, P 17 22 10 refs

Organic cosmoch l m istry, organic materials in space exploration,
and biochemistry of man in space are briefly surveyed A model of
Jupiter's atmosphere is considered, and the Parch for organic

molecules in the solo system and in interstellar space is discussed.
Materials and analytical techniques relevant to space ex pl or ation are
indicated , and the blood and urine analyses performed on Skylab are
described	 M L

A79 11947 • Comparison of circadian rhythms in mate and

female humans (. M W nget. C W DeRosh a. J Vermkos Deneu-s
(NASA Ames Research Center, B.omed^cal Research Div . Moffett
Field. Calif 1 . W S Rosenblatt and N W Hetherington INASA,

Ames Reseech Center, Biomedical Resew -h 7-v . Moffett Field.
Genet-con. Walnut Creek. Calif ) Asking and Sleeping, vol 1 , 1977,

P . 359 363 gists
Heart Gs iHR) and rectal tem perature IRTI data were obtained

from 12 female and 27 male subjects The subjects were housed in is
facility vvhera the enw,onment wa% controlled Human male and
female AT and HR exhibit a circadian dtythm with on excursion of

about 1.2 C and 30 teat+/mm, respectively. The arcropheset,
amphhrdes, and level crossings are only sbghtly different between the
sexes The mete HR and AT curcadran wave form% are muse stable

then Those of the 1 ►rrialet However, the actua l FIT and HR of males

were alwa y s lower than that of females at all time pants around the
clock The HR during sleep in lemales is 15 per cent below the daily

mean hear t rate and in males, 22 per cent.	 iAuthos 1

A79 11948 ' Comparison of hormone and electrolyte Cir-
cadian rhythms in male and female humans J Vrin ko% DarMlit, C
M Wingrt. A t Goodwin anti T Reilly (NASA, Ames Research
Center, Biomedical Research Div . Moffett Feld. Calif I Waking and

Seeping, vol 1, 1977, p 365 368 16 refs
Comedian rhythm characteristics in healthy male and female

humans were studied at 4hour intervals for urine volume, cortrsol.
5 h ydroxyrndoleacetic acrd (b HIAA). Na. K. Na/K ratios in the
urine, as well a$ plasma corhsol Whole plasma and urinary corhsol
rhythms were very similar  in troth exes, the described rhythms in
urine volume, electrolyte, and 5 HIAA excretion dollar fo r the two
sexes The results suggest that sex differences exist In the circadian

patterns of important hormone and metabolic functions and that the
internal synchrony of cncodlan rhythms differs for ,he two sexes
The results seem to indicate that the rhythmical secretion o f corhsol
d,e% not account for the pattern of Na and K excretion.	 M L

Alf, 11950 ' Characterization of a novel extremely alkdo
phrie bacterium. K A Souza and P H Deal (KASA Ames Research
Center B.ologtcal Adap tation Branch, Moffett Feld. Calif l Journal
of 'eneral Mrcrobio/Ogy vol 101 1977, p 103 109 20 refs

A new alkalophihc bacterium, isolated from a natural spring of
high pH is characterized. It it a Gram-positive, non sporulahng.
motile rod requiring aerobic and alkaline conditions for growth, . he
Characteristics of this organtam resemble those of the coryneform
group of bacteria, however, there are no accepted genera within this
grou p with which this organ sin can be closely matched Therefore, a
new genus may be warranted	 (Author I

A79 12123 • A study of axonal degena.ation in the optic
nerves of aging mice J E Johnson, Ji , D E Phdpott, anti J Mrquel
(NASA Anses Research Cente r Biomedical Research Div Moffett
Fetid. Calif l Ape, vol 1, A pr 1978 P 50 55 38 refs

The op tic naves of C578L 6J mice ranging from 3 to 30
months were examined by electron m cr rsscopy At all ages invest,
gated, optic nerve arsons contained enlarged m ctchondria with
abnormal cr r stse With increasing age, a Inge number of necrotic
axons were observed and were on the process of bang phagrocyttzed
The abnormal mituchondris ma y r epresent prehminav changes that
eventual it lead to necrosis of the axon	(Author)

A79 12400 " In vivo response of ornithiM o oxylala
activity to growth hormone as demonstrated by oxidation of
L omithine-1 /C 14/ in hypophvwctomized rats. D D Feller. E D
Neville, and S Ellis (NASA, Ames Research Center, Moffett Feld.
Calif.(. Physio/ogreaz Chernistry and Physics, vol 9 no 1 1977 p

55 61 6 rats

A79 12474 • Effects of fenflurem ne admmretratron on
activity of the pituitary adrenal system in the rat. J P Hrybash and
J Vernikus Da sellq (NASA. Ames Research Comer Brumedical
Research Des Molfttf F,ald. Calif 1 Western Pharmacology Soc,ery

Procanjo	 s. vol 71, 1976, p 19 75 6 refs
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A79 12475 ' Temperaiure-delartdrol morphological
charges in membranes of Bacillus stearothermophdus. C A Halvrt
sun. A F Uwe I California State University. Full 3rlon, Calif 1, and
K A Souza (NASA, Ames Research Center, Moffett Field, Calif I.

Journal of Supromo /arular Smirrurr vol 8. 1978. P 129 138 27
refs Research suppurted by the Rrseotch Corp. Grant No NA2

08253601

A79 12509 '	 Observational program options an . system

requirements for the aaarch for extraterrestrial intelligence :TI/. J
B,Ilingham . J H Wulfe INASA Ames ReseAech Center, 4offett

Field. Calif ) R E Edelson, S Gulk.s ICa l ,torma Instih to of

Technology . Jet P ropulsion Laborator y , Pasadena. Calif I, and S. R

Sadin INASA Washingtots, U C I In Life sciences and space
research XVI Proceec' rigs of the Open Meetings of the Working

Group on Space B ogy . Tel Avow, Israel, June 748, 1977

IA79 12508 02 51) Oxford. Pergamon Press, Ltd . 1978, p. 17 30

23 refs
The possib htv that intelligent life may be w.dlespreod in the

universe n now bung investigated A formula for estimating the

number of coexisting communicative uvihzatiom has been developed

by Drake A good way of conducting a search fur extraterrestrial
intellgenc^ ISETII is to examine the microwave window of the
electromagnetic spectrum for narrow band signals which such cvili
lotions may be tiansmitting. Two specific search strategies are
described Both employ exiatin,i antennas equipped with sophists
sited multichannel spectrum arrslyters and pattern recognition
devices The Ames Research Center proposal is a high sensitivity.
high resolution search of nearbv promising stars and selected sky

areas in the water hole' (14001727 MI-Iii The Jet Propulsion

Laboratory proposal is for a survey of most of the sky over a
significant portion of the froespace microwave window at lows,
sensitiv r Ues and i-solu--ons The appr oaches are complementary and

both are bring pursued The consumriation of these programs could
achieve one of the most Wofound discoveries in the history of
human civilization, or at least will show the way to futu't efforts

(Author)

A79 17511 ' Planetary protection guidelines for Outer

Planet missions P Statrl'k 1 IExotr h Rr• ► .-ti a • ft AnA'rs.s Irir

Ga-t heisbu r g Md I and D L DeVrncrnz. INASA. Ames Research

Cente , . Moffett Field. Call I In Life sciences end space research

XVI Proceedi n gs of the Open Meetings of the Working G r ou p on
Span B.olovy Tel Aviv Israel June 7 18 1977 Ilk 79 12508 02 St 

Oxfor d Pergamon Pins. Ltd 1978 p 3944 8 iris
Facilitrn. Irchniques and operational prttndufes used to

implement Planetary Ptotecnun IPPI requirements for for Viking
Project are renewed in order to better define the COSPAR iesolution
Afhrch pro poses that Outer Planet spacecra l i M atsemhied using
Viking like c l ean r oom technology It .s concluded that for such
missions PP requirements can be met by adopti ng Viking clean room

stAndstds poisoner , and oprishon procedures and by establishing
4P at an official entity n pr oject manage men t	 (Author)

A79 12552 • e Water electrolysis system H2 and 02 gainers
tan F H Schubert, M K Lee. R J Usvef,purt I Li fe Systrms. Inc

Clrvrland Ohio). and P D Ouatoun INASA, Amin Research

Center, Moffett Field, Csl, f I Arnerwan Society of Mechanical

Engineors Inrrrso(iers, COnlererre on Environme'ral Systems Sort

Diepu Cay)f Ju/v rp 13 1918 Porw 78 ENAs 3 12 p 11 refs

Membert, 61 50 nunmembar1 $300

An ox ygen yonvistion system design based pit the stalrc feed
water electrolysis concept it described The system is designed to

generate 4 20 kg if of o xygen to satisfy foe metsoolic f1mds of a

three person crew . to compensate for spacecraft leakage. And to

provide the oxygen required by the efectruchrmical depuianzed CO2
concentrator The system has a fixed hardware wetghl of 75 kg.
uecupres a volume of 011 w m , and requires only 1 1 If of
electrical puWrr The static feerl electrulvsrs ouncrpl is dmussed, and

rxprrvn►n1Al (ISIS nn the high jw • twmrirecf, rl-rtrude air pre%rnted
M L

A7912559' Animal life support transporters for Sh•ittlel

Specolab W E Betty (NASA. Ames Research Crntrr , Moffett Field.

Co , f i And S R Hunt (General Electric Co , Philadelphia. Ps I
American Snnrry of Mechanical Engineers, Intersocrery Conlenrnce
oil 	 Systems, San Diego, Calif. July 10 13, 1978,
Paper 78 ENAs '0 8 p Members. $1 50. nonmemtnrit S3 00

Twn transporter devices have trees developed by the NASA
Ames Resea r rh l -le,. primarily for the putpose of SIOw inQ small
vertebrates and primates in the mud deck avionics bay of the Shuttle
during launch and re rntry These animals will be used in Life
Science Spacelah experiments Stowage in the mid-deck area will
reduce animal exposure to the high noise levels existing in Spacrlab
during launch further the possible exposure of the animals to high
temperatures in Spacelah during it entry and post landing will be
eiem•nmed The nansporters will provide experimenters more timely
access to their Animals dunog expel.merit critical, pit'a.znch, and
post landing Petsod% Rechat grabl• batter,n in the tramporte s will
provide life supprstt system funrtinns fni the animals during periods

of transfer and during mission phase: in which power •t Terr Jy
unavailable The transporters have been success'ully designed, fabr,.
cated. and tested Integrated testing of the transporters was
performed in the Space M.%lic.1 Development III ISMD I I I I Srm.ila
bon at the NASA Johnson Space Center	 IAu'.,on

A 79 11574 ' Vestibular F unction Research aboard Speck
lab R W Man And N G Dauntuo (NASA, Ames Research Center,
L Ir SLiencri Directorate Moffett Fired Calf I Americas Society of
Mavharocal Engineers, Inreruxiefy Conference on Environrnonfal
Systems San Otego Calif . July 10 13. 1978, Paper 784NA05 8 p
Membiris S150 nonmemtsers S300

NASA is platimng to preform A sines o f Vestibular Function
Research IVFR) mveshgahuns on he early STS missions to
investigate those neurosensory and rolatrd physiological processes
believed to to assuciAled with the space fl ight nausea syndrome Thr
first flight it scheduled for the 198 1 Sstscelsb III Mission in which

four f rov sprciowns, mounted on a frog tilting centrifuge device will
tw sublecled to periodic accelr r al-on fUmuli and periods of arl-f-c Hl
giav-ty The vestibular nerve fneng responvrs of each hug specimen
will be monitored through implanted neutral tsouvancv micro
elecbnMs And transmitted to th; ground for quick anAlvs;s during
the fl.yht The r n prrinentAhon will he d • rrcled at investigating 111
Adaptation to wr,ghtlrstness 12) response to sccr:vtsI.c stimuli 131
r e• sp,vise to aitif ctrl grants (in S	 enntonmentl and
141 readaplation to earth's grAnty uPorr eeturr-	 IAuthoi I

A7912594' Support system considerations for STS boo
logrgl investigations G H Buwmd p i (lech rtulugv Inc Motinta ri

V.P*. Cali f ) And P D Sabesta (NASA Ames Research Ceniri
Biosystems Div , Moffett Field, Ca l if 1 Arnerrran Sorcery of Meehan

oral Engineers lntsraoririy Confererr nn EmnonrlienfAl Sysfrrr-s
San Diego Calif July 10 13 1978 Payer 79 ENAs 37 6 p I 1 eels
Mrmbfi $150 iunnwmts y s $300	 Is

Equipment -equnrd f or Spacr Transportation System biological
experiments is ounsidered and env • ronmerital l ectors And nurrrat.unal
constraints Affecting the IrrrforniSnee of experiments are taamined
Specimen housing is discussed problems associated with trlemehy
procedures are chareccrr^znt, and aftrnlfurt is dnrrted to the
problems of handling hazardous f -xativrs r adtu r sutoprs And rhrmi

cal$	 M L

-7`J 12587 •	 InsttumontAtion for controlling and monr
toting environmental control And life support systrmt P 'i It 	 , i

L
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R Gyoik., and R. A Wynveen (Life System,. Inc., Cleveland, Ohio).
American Society of Mechanical Engineers, lnrersociery Conference
oil Systems, Sari D ,eyo Calif, July 10 13, 1978.
Paper 78-ENAs 40 14 p 14 refs. Members, al 50 nonmembers.
$300, Contracts No NAS2 9251. No NAS2 8666. No. NAS9
15218. No NACq 15267. Grant No. DAMO11 76 C 6063.

Advanced i nstrur-ntahon concepts for improving performance

of manned spicecra^. Environmental Control and Life Support
Systems (EC LSS) have been develo ped at Life S y stems. Inc The
difference in specific EC LSS instrumentation requirements and
hardware during the transition from exploratory development to
fbght production stages are discussed Details of prior control and
monitor instrumentation designs are reviewed and air
design presented The latte, features a minicompute r based approach
having the flexibility to meet process hardware test programs ars the
capability to be refined to include the control d y namics and fault
d agnosbcr. needed n future flirt systems where long duration
reliable aperat,on requires in flight hardware maintenance The
emphas s is on lower EC'LSS hardware fife c y cle costs by simplicity
in ins •.rumentalion and using it to save crew time during flight
operrt on	 (Author)

A79-12869' Studies on the erythron and the ferrokinetie
responses in beagles adapted to hvpergrnvity. D A B+ckman. J W

Evans iCanforma, University. Davis. C4 , f 1 and J. Oy ama (NASA,
Ames Research Center, Biomedical Research D v Mo f fett Field
Califor ^,a, University, Davis, Calif I Aviation. Space and Environ

mental Medicine, v 1 49. Nov. 1978 p 1331 1336, 23 refs Grant

No NCA20R180505
Red cell surviva l . ferrokinetics. and hematologic parameters

were . nvesr.gated in beagle dogs exposed to chronic hvoergravity 12 6
Girl Ineffective erythr000resis, red cell mass, plasma volume. and
Cr 51 elution were significantly increased, maxrrr i m Fe - 59 -cortic
ration was decreased. and there was no change in the mean

erythrocyte 1•fe span following autologous injection of Cr 51 labeled
red cells and Fe-59. 4beled transkrnn. Red cell count. F(cells). total
body hemoglobin (Hb), susceptabil,ty to osmotic lysis. and differem
teal retculocyte count were inc reased White blood cell count.
venous blood `kHb, mean cell volume, mean cell Hb. mean cell Hb
concentratrc ., and serum iron were dec r eased No changes were
observed for body mass, ,ng Fe per 9 Hb, iron bending capacity
percent saturation of iron ca r ry ing capacity, or the electrophnrehc
mobil,ty o f purified Hb. This study indicated that chronic e-posure
to hvpergrasrty induced changes in red cell size. volume, total mass,
and membrane permeabrh Ty 	 (Author)

A79 13219 - Coordinated crew performance in commercial
aircraft ope atrons. M R Murphy (NASA Ames Research Center,
Moffett F,el„ . Calf ) In Human Factors Society, Annual Meeting,
21st, San Franc sco. Cali f October 17 20, 1977. Proceedings.
(A79 13181 03 54) Santa Monica, Calif-, Human Factors Society,

Inc . 1977. p. 41b 420 22 refs
A specific methodology is proposed for an improved system of

coding and analyzing crew member interaction. The complexity and
lack of precision of many crew and task vanaoles suggest the
usefulness of .uzzv linguistic techniques fur modeling and computer
simulation of the crew perform inee process Other research method
ologies arrd cotwepts that ' eve premise for increasing the effective
ness of research on crew per ratmance ate identifier],	 8 J

A7913349 1 A r• ruetuie suitable for implementing digital
filters with poles near z = +1. A I Abu El Haqa, K. Shenor, and A-
M. Peterson (Stenfurd Uniiersity. Stanford, Calif.). In NTC '77,
National Telecommunications Conference. Los Angeles. Calif.,

December 5-1, 1977, Conference Record. Volume 2 Ir ' ' 3301 03•
32) New York, Institute of Efectrlca: and Electronics u,, ers. Inc,
1977, p 29 51 to 29 5 7. 17 refs. Grants No. NGL 05 .0"0-014, No.
NsG 2121, No NCA2-OR745614, Contract No, N00014 75,C,0601

Errors limiting the applicjtron of recursive digital filters which
have pole! near z = • 1 are considered, and a filte. structure for pole
locatiora close to z = +1 Is proposed. The filter structure, based on
digital incremental computers, has low sensitivity and good error
characteristics for pole locations near z = +1. Expressions for the

roundoff error are derived, and errors associated with the proposed
structure and a conventional structure are compared. A of-sign
procedure is suggested for implementing the new filter structure
when the transfer function is given. Simulation r esults are presented.

M, L.

A79-17657 • _ Spacelab mission development tests. S. P.
Dalton (NASA. Ames Research Center. Moffett F elo, Calif.). In',
Aerospace Testing Seminar, 41h, Los Angeles, Calif , March 2. 3.
1978. Proceedings. (A79 17651 05 12) Mt Prospect, III., Institute of
Environmental Sciences. 1978, p. 4349. Discuss-on, p. 50.

The paper descu bes Spacelab Mission Development Test III
tS%4D 111) whose principal scientific objective was to demonstrate the
feasibility of conducting biological research in the Life Sciences
Spacelab. The test also provided an opportunity to try out several
items of Common Opera:Tonal Research Equipment (CORE) hard

ware being developed for operational use in Shutile/Spacelab, such as
rodent and primate handling, transportation units, and a 'zero-g'
surgical bench. Operational concepts planned for Spacelab were
subjected to evaluation, including animal handling procedures,
animal ogistics, crew selection d training. and  a 'remote - ground
station concept It is noted that all the objectives originally proposed
for SMD III were accomplished	 B.J.

A79-18598 ' Stereochemnstry of amino acids in surface
samples of a marine sediment. G E. Pollock (NASA, Ames Research

Cente r . Moffett Field. Calif.) and K A. Krenvolden (U S. Geological
Survey. Menlo Park. Calif.). Geochrmce er CosinOrhim,ca Acta vol

42. Dec. 1978. p . 1903 1905. 12 refs.
In two surface samples of marine sediment, the percentzges of

D a l anme and D aspartic acid are signif,cantly highe • !la- the other

D amino adds and are simdur to the range found in soils The

percentage of D glutamic acrd is also higher than the other amino

adds but less than D alanme and D awart,c acid. These D amino
acids may come mairiy from bacl^rra	 (Author)

A79 19449' Identification of a tripeplidvl aminopeptidase

in the anterior pituitary gland - Effect on the chemical and brvlogical
properrites of rat and bovine growth hormones. T. W. Doebber, A. R.
D vc:. and S Ells (NASA, Amer Research Center, Biomedical
Research Div , Mo ffett Field, Calif.). Endocrinology, vol 103, no. 5,
1978, p 1794-1804 21 refs

A79 20016 ' Experimental evaluation of a wind shear 'alert

and energy m_nagement display. K. F Kraiss 1 Forschunosinstdut fur
Anthropotechnrk `dedenheim. West Germany) and D. L, Billy
(NASA, Ames Research Center, Mof fett Field. Calif) Deutictw
Geseilschafr fur Lufr and Raumfahrt and HermarnOberrh
GeseNSChafr, Deursrher Luft and Houmfahitigress. 0armstacit,
West Germany, Serif 19 23, 1978. DGL R Paper 78 153 29 p . 5 refs.

A method is proposed for onboard measurement and display of
specific windshear and energy ntanayernent cata derived from an an

data compute; An open-loop simulation study is described which
was carried out to verify the fearbrhty of this display concept, and

whose results were used as a basis to develop the respective cockpit
ins'rumentafion, The task was to fly a threedegree landing approach
under various shear conditions with and without specr r ic Information
on the shear. Improved performance due to augmented cockpit
infoirsatrun was observed. Critical shears with Increasing tailwinds
could he handled more consistently and with le t s deviation from the
glide path.	 V.P.
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A19 :0264 • HCN A pldusibl- soutp of punnes, pynvor t-

drnes and omrro acids on the primitive earth J P Fortiori. P C Joshr.

E H Edo-non IRensselar- Folytechmc 1nsUhlte, Troy, N V.I. and J.
G. Lawless (NASA, Antis Researdi Center Moffett Field, Calf )
Jourriar of Moterular f volurtnn vol 11. Oct 6 1978 p 293 311 59
refs NSF Giants No CHE 76 11000 No MPS 7304352. Civil No

NGR 30018148.
Dilute 10 1 MI solutions of HCN condense to ohgoom pis a/ ON

9.2, and hydrolysis of thew oligoinr,s y-vlds 4,5
difivdroxvli► „m,dma. orotrc wod. blivdioxvuracil, amine. 4
am notm,dazole Scartxnamide, and amino acids It is suggested that
the three main classes of nitrogen-cLattain-rig biomolecules putpnes.

pyirimedines. end amino acids may have ,woginated from HCN on the

Primitive earth It is also suggested that the ptoosrnce of orotie acid
and 4 ansino , midatole 5 caiboaamidr might indicate that contem

pow ary b,atsvnthetrc pathways lot nucleotides evolved from the
compounds rv reased on hydrolysis of HCN oligome,s 	 M L

A79 21260 ' Developing closed lots support systems for
large spats habitats. J M Phillips, A D Hartan , and K C Krumhar

,Arizona, Un versify Tucson, Ariz 1 4ttw*ejn Astmnauvor&I 5o

nets. Amvversiery Con fenrrcr 25th. Hourrort 7:s Ocr . Nov. 2.
1978, Pasta 78 115 34 is 59 refs Grant No NsG-2309

In antici pation of possible large-scale long-duration spats
missions which ma y to conducted n the future, NASA his tregun to
investigate five research And technology drve!optrsen t. requirements to

create lift support systems for large space habitats An analysis
suggest . • feasibility of A rrgenottatrsxt of food in missions which

excite, out veers duration. Regeneration o f food in space m ay he

justified for missions of shorter duration when large crews must be

supported at amour sites such as lunar bases and spac e manulac

turing facilities. It is though! that biological components consisting
principally of traditional crop and livestizc' species will prove to be
the most acceptPble means o f closing the food cycle A dewfoption is
presented of the prrl m nary results of a study of potential bicogical
components lot large space habitats Attention is given to controlled
ecosystems. Russian Me su pport system research, co ifrclled

environment agriculture. and The social aspects of the life-support
system	 G R.

+pactjl flight,, rec.inheniy can he mainly att,ibuted to ')food volume
loss, and that the associates, cardiornculot responses chatactointing
this orthostahc intolerance is elicited by the associated control
venodn pressure reslxrsse	 S D

Alf* 24175 ' Venus lower atmospheric composition Analy
sis by gas cf ronsasngraphy V I Ovama, G. C Carle. F Woerler and
J B Pollack (NAtiA Ames Research Center. Moffett Field, Cahf.E
Scwm-e vol 203 Feb 23 1979 p 802 805 22 rrts

The first gas chromatollra phic analysis of the lower atmosphere
of Venus is reported. Three strnosphrrrc samples were analyzed The
third of thew samples showed carbon dioxide  496 4 percent),
mnlrcufar nitrogen 13 41 percentll water va por 10 135 percent).
molecular ox ygen 1693 ppm1. argon 118,6 great !, neon (4,31 ppm1.

and sulfur dioxide 1186 ppml the amounts of water vapor and
sulfur dioxide detected are roughly compatible w.th the require-
ments of gt" ,ihouse models of fi

l
e high surface temperature of

Venus. The .aige positive gradient of sulfur dioxide, molecular

oxy gen and water vapor from Me cloud tops to their bottoms. as
implied by Ear tti teased observations and those results. gives added
Support for the pteunce of males quarinbes of aqueous su'fur:c acid
in the c l ouds. A comparison of the inventory of inert gees found in
the atmospheres of Venus. Earth, and Mars suggests that these
components are duo to outgassing from the planetary ntef:ors.

1 Author!

A79 24879 s • Some petspectovas on research into the b,ologr
cal response to non ionizing ehctromagn tn: radiation- J C Sharp
(NASA, Ames Research Center, Moffett Field, Cal:1 I. Radio Scrertcie,
vol. 14, Jan. Feb. 1979, p. 5.10

Rewaruh on the biological effects of RF radiation in the United

States has und.rgonr a series of swings during the last three decades.
Tho resurgence of research during the past decade is examined in the
light of two protects the proposed Space Power Station and SETI.

B.J.

L

A79 22083 ' The Viking brulogocal investigations Review
and states n P Klein (NASA Ames Research Center Moffett Field,
Calif.) Ongins or Life. vol 9, Der 1978. p 151 160 27 refs.

The three rvperrnantal approaches ncorporated into the Viking
horology instrument have vrrldeo resu l ts that are most eadd- , at-
plained as rinnbxilogical phenomena The predominant viess among
,nvest"lo r t tiyrng to simulate the Maas results is that the wtfaee
malarial o f Mrs contains strongly oxidizing compounds which

would account for many of the more intense reactions seats can Man

Other nivchanism s are also currently being proposed and studied

(Author)

A79 27410 " Cardiovascular t,igu i atory response to lower
body nayative pressure following blood volume lost M Sh m,zu D.
N Ghnta and H r%widler (NASA, Ames Hesraich Center Boo

rnadwill Research Div Moffitt Field. Calif 1 Avoirion, Space, and
Env,rm,,senl.d Medtctne, vn1 50. Jan 1979 p 24 33 26 rprs

An altrmpt -s mate to explain the raidrovasd Jar rrqulalory
responset In lows body ttigative pr pssure (L BNPI s t ress Ixsth in the

Anent.- • of and lollowutg IHrk vi nr plasma volume Ixs. the tatter
being factors regularly observed With •!Tort or long term trcumtvncv
car weightlessness and a11%008ted with teudhng caidruvooctiLh deron
draonrng Analytical axpressrons door derived for the ressxvrises of
mvwi venous pirauvr and tdtxxl volume jxxiled in the Iowei txxdv
due to LBNP An analvsit is presented for determining IM HR

change due to LBNP stress Iollnwmg tdmxl volume tins It is
% cluded rival the r educed orthoslAhc tolrrark •e following long term

A79,26370' Configurations of base psi, complexes intolu

pons J T Egan (NASA Ant" Research Center Moffett Field.

CAId New York State Umvrrsivi . Buffalo, N Y I, S Nu • R Rem
IRosweu Park Memoo al Institute. Buf

f
alo N Y I and R MacElro

% ,NASA. A pses Research Centet Moffett Feld, Calif 1 rnfernotoons
Joiirnai of Otianruni Choi—isrry ouanturn Bitil(vy Sv^ toosium no S.
1976, I , 433 440 40 lets Grants Nn NCA2 0R635 701 No

NsC 7305 No NIH GM 2385001
A theoretical leech for the most stable conformations Ii e

stacked a hydrogen borsdedl of the base Itans A U and G C to water
CC14, and CHC 1 3 solutions is utewnted The calculations of love

energies ndtcAtt a snpufrtant role of the scuvent n determinmp the
conformations of the base pass complexes The a policatioa of the
continuum method vrclds preterred conformations in yodel Agree
merit with exlsei,mnvl Results of trip calculations with this method
emphasize the Inioxsttance of both the eWtiostabc usteractions
botrowen the two bases nt A complex aid the dgsuloi utteiaction of
the complex with the entire medium In calndatiotvs with the
solvation shell method, the last term, i e , dipolar interaction of The
cumplrx with the entire medium, was added. With this modification
the prediction of the tolvafron she!] model agtevs troth with the
continuum model anti with experiment, i a . in wate • The slacked
conformation of the haws is sneler,ed	 (Author I

A19 26311 ' Optimum geomrtrirs and relative energies for
guanine, the amino rnol lautoma4 of guanine the @ plot tautomer of
wantrse, adamna, and the rminp taiwenot of adenine- as found by the
MIND04 SCF MO nvthod 1 J .'rLnsk 1G,11egr o f Mount Sarni
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Vincent on Hudson, Riverdale, N Y.I. D. L. Breen (Auburn Univei
srty, Auburn, Ala.), K. Haydock, R, Rein (Roswell Park Memorial
Institute, New York, State University, Buffalo, N.Y.), and R. D.
MacElioy (NASA, Ames Research Center, Moffett Field, Calif ).
International Journal of Quantum Chernistrv. Quarrfuin Biology
Syirrposiurri no. 5. 1978, p. 355 365. 17 refs.

A7926436' a Elimination of chromrte and novel sulfides as
important carriers of noble gases in carbonaceous meteorites. U
Frick (Minnesota. University, Minneapolis, Minn ) and S Chang
(NASA, Ames Research Center, Extraterrestrial Research Div., Mof-

fett Feld, Calif.) IMeteontrcal Society Annual Meeting 41st, Sud

-bury, Ontario. Canada. Aug. 14 17, 1978.1 Meteoritics, vol. 13. Dec.
31, 1978, p. 465-470. 14 refs. Abridged- Grants No. NGL 75003,
No. NGL-24 005225.
meteorite. J N Goswami D Lai, M. N. Rao, N. Sinha, and T. R.
Venkatesan (Physical Research Laboratory, Ahmedabad, India).
(Meteoritical Society, Annual Meeting, 41st, Sudbury, Ontario,
Canaila, Aug. 14-17. 1978.) Meteoritics, vol 13. Dec. 31, 1978, p.
481-484 11 refs Abridged

A79,26547 • Selective photodestruction of alpha amino
acids. N Levi and J G Lawless (NASA, Ames Research Center,
Moffett Field, Calif,), Analytical Biochemistry vol. 90. 1978. p.
796801 14 refs.

A problem encountered in the analysis of amino acids in chemi
cal evolution experiments and in extracts o f meteorites is the large
number present. A method for selectively destroying the alpha amino

acids, with only the beta and gamma-amino acids remaining in the
solution, is described. The amino acids used were racemre, with one
milliliter of solution containing 00000025 mol of each acid rrtadn

aced in a 1-cm quartz cell having 254 nm monochromatic light in the
Presence of CUCl2. Excess H2S was .sdded to precipitate the Cu 12+)
as CuS. A gas chromatographic analysis was used to observe that
irradiation with 254 n light in the presence cf Cu ( 2 +1 destroyed all
the ammo acids except the beta and the gamma types. It is con
eluded that with such a procedure, complex mixtures of ammo adds
can be simplified to make identification by GC mass spectrometry
easier.	 A.A.

A79-26895 ' , The annoyance of multiple noisy events. A
Ahumada. Jr IStantord University, Stanford, Calif ) and D. C Nagel
(NASA, Ames Research Center, Moffett Feld, Calif.). American

lnstaufe of Aronu:nccs and Astronautics. Aeroacoustics Conference.
5th SAPtt/e. Witair Mar 12 14 1979, Paper 730653 7 p . 9 refs

A total of 24 subjects 117 M. 7 F) was tested in an experimental
study of annoyance rating of multiple noisy events 130 sets of nose
bunts) The scaling technique known as functional measurement was

used to determine whether annoyance integrates additively over
events and if so. to measure the power law exponent which relates
the levels of the events to the additive scale values. To this end.

groups of three noises were presented at three levels in a factorial
arrangement to check the adddrvrr	poll esis arid 	 estimate the
soling function Also, a series o f s f nrases of constant level but
varying in set size were considered Ine functional measurement of
annoyance ratings of sets ul three simulated flyovers showed that the
integration of annoyance can be represented as an additive process in
terms of Kale values that are power functions o f the sound power
with a power law ex ponent near 03.	 S.D

A7327226 ' Senescent changes in the ribosomes of animal
cells in vivo and in vitro J Miquel (NASA, Ames Rewaich Center,
kluf fett Feld, Calif.) and J E Johnson, Jr INational Institutes of
Health National Institute on Aging. Baltimore City Hospital,
Baltirnore, elks I Mechanisms of Ageing and Development, vol 9.
1979, P 247 266 106 refs

The paper examines RNA ribosomal changes observed in pro-
tozoa and fixed postmaotrc cells, as well as the characteristics of
intennttotsc cells. Attention is given to a discussion of the implica
lions of the reported nbosomal changes as to the senescent
deterioration of protein synthesis and physiological functions A
survey of the literature suggests that, while the data on ribosomal
change in dividing cells both in vivo and in vitro are inconclusive.
there is strong histological and biochemical evidence in favor of some
degree of quantitative ribosomal loss in fixed postmitotic cells. Since
these decreases in ribosomes are demonstrated in differential cells
from nernatodes, insects and mammals, they may represent a
universal manifestation of cytoplasmic senescence its certain types of

fixed postmntotic animal cells The observed variability in ribosomal
lost. for cells belonging to the same type suggests that this involution
phenomenon is rather related to the wear and tear suffered by a
particubr cell.	 S D.

A79, 27553' RBC/Cr-51/ half life and albumin turnover in
growing Beagle dogs during chronic radial acceleration. D A.
Beckman, J- W Evans (California. University. Davis. Calif.), and J-
Oyama (NASA. Ames Research Center, Biomedical Research Div .
Moffett Field California. University. Davis. Calif.) Aviation, Spare,

and fnviremoemal Medicine, vol 50. M.e 1979, p. 212217. 30 iefs.

Gt ant No NCA2 OR 180-505.
The effects of chronic centrifugation on growing Beagle dogs

exposed to 2 or 26 Gx on albumin and RBC turnover rates.

albumin concentration and space, and total blood volume were
determined and compared with caged and run control of animals.
Albumin (1 125) and autologous RBC-10 .51) preparations were

injected into all dogs at day 82 of the centrifugation periods, and the
disappearance curves were determined by successive bleedings of the
animals over the next 35 d, during which the centrifugation was
continued. There were no differences in albumin turnover rates or
space. Two populations of RBCs were found in both centnfugated
groups. one with a normal hall life of 27 • or i S.E.M. d, and one
with a significantly I p less than 0.01) shorter half life of 15 +or 2
S.E.M. d. An absolute polycythemis was also observed in both
centrifuged groups. The results suggest that chronic centrifugation

acts through some as yet unknown mechanism to affect RBC
Population kinetics.	 (Author)

A79-27928' The response of selected terrestrial organisms
to the Martian emetronment A modeling study. W R Kuhn
(Michigan. University, Ann Arbor, M ch 1 . S R Rogers (Sloan
Kettering Institute for Cancer Research, New York, N Y,), aril R D
MacElroy (NASA, Ames Research Center, Exbeterreslrnal Research
Div., Moffett Field. Calif i Ice-us. vol. 37, Jan. 1979, P. 336 346 22
refs. NASA Order A 17362 B.

An energy balance model has been developed to investigate how
the Martian atmospheric environment could influence a community
of photosynthetic microorganisms with properties similar to those of
a cyanophyte (blue-green algal matt end a lichen Surface moisture
and soil nutrients are assumed To be available The model was

leveloped to approximate equatorial equinox conditions and in

Dudes parameters for solar and thermal radiation, convective and
convuctive energy transport, and evaporative cooling. Calculations

include the diurnal variation of organism temperature and Transport

tnsn and photosynthetic rates. The influences of different wind
speeds and organism sire and resistivity are also studied. The
temperature of organisms in mats less than a few millimeters thick
will riot differ from the ground temperature by more than 10 K.
Water loss is actually retarded at higher wind speeds. since the

organism temperature is lowered, thus reducing the saturation vapor
pressure. Typical photcsynthetic rates load to the production of I

millionth to 100 billionths mola 02 per sq cm/day. 	 (Author)

A79, 29336' Plasma volume and electrolyte shifts with
heavy exercise to sitting and supine positrons. J E Greenleaf, W Van
Beaumont P J Brock, J T Mitse and G R Mangseth (NASA,
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Ames Research Center, Laboratory of Human Envucomental Phylt-

obgy, Moffett Feld, Calif,). 4merican Journal of Physrokzgy, Vol.

236, Mx. 1979, p. R206 R214 24 refs.
An experimental study was carried out to compare fluid arts

electrolyte shifts after heavy exercise performed by four voluntary
male subjects (2645 yr) in sitting and supine positrons. Plasma
volume and electrolyte shifts were measured during the 6 men
oontiol period and for 60 min after a continuous peak oxygen
uptake test The results uafncate that the most likely driving force for
the restitution of plasma volume after peak exercise is provrfcal by a
charge in hydrostatic anal/or systemic blow pressures when exercise

ceases.	 S. D.

A79 29925 • Effect of electroconvulsive shock on mono-
aminergic receptor binding sites In rat brain. D A Ben7stiam sod K
J Kellar (Geongetoss o Unnievsity, Washington, D C ) Narure Vol

278. Man 29. 1979, p 464 466. 30 refs. Grants No PHS 12566 No
NCA2 OR 758 701

A79-29938 •	 Prebrotic nucleotide olgomenzation in a flux

lusting environment Effects of kaolinne and cyanamide. D G
Odom, N Lahav, and S. Chang (NASA, Ames Hesearch Center,
Extraterrestrial Research Div., Moffett Field, Calif), Journal of

Molecular Evolution Vol 12, Mar 15. 1979, p. 259 264 15 refs.
The clev kaohnne was tested fir Its ability to promote nucleo-

tide ohgom trization in model prebiotic systems. Heterogeneous mix-

tures of clay. water and nucleotide were repeatedly evaporated to

dryness at 60 C and redissolved in water in cyclic fashion in the
presence or absence of cyanamide and/or ammonium chloride With
or without cycling, kaolinne alone did not promote the oligomenza-
tion of nucleotides at detectable levels Cycling of clay in combina-
tion with cyanamide, however, promoted high levels of condensation
to a mixture of nhgonucleotides and dirwcleotrde pyrophosphate
without requiring ammonium chloride. Although cycling with clay
favored synthesis of dinuclootide pyrophosphate, cycling without
clay enhanced formation of of gonucleotides These results support
the hypothesis that the presence of clays in fluctuating environments

wnuki have influenced the Nurse of piebiotrc condensation reac-
tions	 (Author)

A7430125' Effects of aviation on formation and locahza
lion of the acetyl coenzyme A synthetases of Saccharomyces cerevr
sine. H P Klein and L Jahnke (NASA - Amy Research Center,

Moffett Feld, Calif I Journal of Bacreriulogy Vol 137, Jan 1979.

p 179 184 20 refs.
Previous studies on the yeast Socchoromvces cevevnrae have

shown that two different forms of the enzyme acetyl ooenzyme A
synthetase (ACS) are present, depending on the conditions under
which the cells are grown. The paper eva luates the usefulness of a

method designed to assay tgth synthetases s mutaneously in yeast

(homogenates. The data piesented confirm the possibility of simul

taneous detection and est • mat on of the amount of troth ACSs of S.

cerevisue2 in crude homogenates of this strain. making possible the
study of physiological factors involved in the formation of these

!soenzymes. One importa
nt factor for specifying which of the two

enzymes is found in these y east cells is the presence or absence of
oxygen in their environment Aeration not only affects the ratio of
the two ACSs but also appears to affect the cellular distribution of

these enzymes Most of the data presented suggest the possibility

that the nonserobic ACS ma y serve as a precursor to the aerobic

form	 so

A7930624 ' EMect of sodium and talcum rrgertron on

theirmorequlation during exercise in man. J E Greenleaf, P J Brock,
-I T Morse, W. Van Beaumont, L D. Montgomery, V. A.
Wnvertino, and G R Mangseth (NASA, Ames Research Center,
Moffett Frets, Calif,) In New trends uo thermal physiology Parrs,

Masson, 1978, p. 157 160 5 refs
The effects of hype tonic sodium and calcium ingestion on body

temperature during exercise in cool and hot environments are
investigated Rectal and mean skin temperatures, sweat rates and aim

and leg total blood flows were measured in men during periods of
res', submaximal , %;wise and recovery at temperatures of 26.5 C
and 39.4 C after ingestion of NaCI and CsC12 solutions. In both
environments, higher rectal temperatures are observed alter hyper-
Ionic sodium ingestion, which is also associated with attenuated
blood flow in the extremities, lower sweat rates and slightly higher
skin temperature in the heal, indicating significant thermoregulatory
responses Hypersonic calcium and isotonic sodium cause no trim
perature charge, although calcium caused a reduction of blood flow
in the extremities	 A LW.

A79. 31337' COS in the stratosphere. E C Y Inr, J. F.
Vedder, B. J. Tyson (NASA, Ames Research Center Moffett Field,

Calif 1, and D. O'Hara (LFE Cor p .. Richmond. Calif.). Ge--sphiesrcal
Research Letters, Vol. 6, near 1979, p 191 193 9 refs.

Carbonyl sulfide (COS) has been detected in the stratosphere,
and mixing ratio measurements are reported for altitudes of 15.2 to
31,2 ken A large volume cryogenic sampling system mounted on
board a U 2 aircraft has been used for lower stratosphere measure
merits and a oalloon pratform for measurement at 31.2 km. These

observations and measurements strongly support the concept that
stratospheric COS is an important precursor in the fcrmation of
sulfuric acrd aerosols.	 (Author)

A79. 31981 ' Apparent cooperativity of amino acrd trans.
port in Halobactenum halobsum Effect of electrical potential. J K.
Lanyi (NASA, Ames Research Center, Extra:erresir al Biology Div.,

Moffett Field Calif.). Anhwei of Biochemrs!ry and Biophysics. Vol.

191, Dec. 1978, p. 821 824 18 refs.
Active serene accumulation in all envelope vesicles from

Halobacterium halobium proceeds by co transport with Na01 and

can be induced by either transmembrane electrical potential or

transmenswane Nall concentration difference. It was shown earlier
that in the former case the initial transport rate is a fourth power
function of the magnitude of the electrochemical potential dif-
ference of sodium ions, and in the latter, a second- power function. A

possible interpretation of this f inding is cooperativity of sodium-
transporting saes in the transport career. When both kinds of driwrrW
force are imposed simultaneously on the vesicles, fourth power
dependence on the total potential difference of sodium ions is
obtained, tuggeshng that the transport carrier is regulated by the
electrical potential Heat treatment of the vesicles at 48 C partially
inactivates transport and abolishes this effect of the electrical
potential.	 (Author)

A7932252 ' An oatimized potential function for the calve
lation of nucleic acrd interaction enwgres. 1 Save slacking R L
Ornstein IHrnwell Park Memorial Institute, Buffalo. N Y I. R Rein

(New York, State University, Buffalo. N Y.), D. L. Breen (Auburn
Universit y , Auburn, Ala.), and R D MacElrov INASA, Ames
Research Center, Moffett Field. Calif.). Biopolymers Vol 17 , Oct.
1978. p 2341 2360 32 refs Grants No. NCA20R635 701. No.
NsG 3705, No PHS-CA 17609

A7932920 v Kinetics of spreading and contact interaction
in systems with the formation of intermediate phases (Kinetrka
rortikanme i kontaktna rzaemodna v sistemakh z utvorenniam
promizhnikh fez) V N Eremenko N, D Lesnik, and T S Ivanovs
AA.erw •nra NauA UAraHfs'kot RSR. Visrik. Vol 43 Feb 1979, p.
7 18 44 refs In Ukrainian

The basic theory of the spreading of liquids on solid surfaces is

discussed with reference to the formation of intermediate phases and
it is applied to the spreading of liquid metals on solid metallic
surfaces. Particular consideration is given to data on the kinetics of
spreading for the systems Sri In CO. Al CO. and At Ni Detailed
attention is then paid to the spreading of liquid nun laid of metals

L
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of the iron family) on aluminum and its alloy and to the spreadiry of
liquid aluminum on iron land metals of the it 	 family).	 B.J.

A79.32925 • Association of nucleotides with homoionic
clays. D. G. Odom IComel College, Mount'vamon, Iowa), M Rao, J.
Oro (Houston, University, Houston, Tex.), and J. G. Lawless INASA,
Ames Research Center, Exobiology Div.. Moffel! Feld, Calif.).
Journal of Molecular Evolution, vol. 12, Apr. 12, 1979, p. 365367.
7 refs.

The binding of nucleotides to homoionic clays is studied as a
possible mechanism for the concentration and catalysis of biological
or preb otic materials on the prebrotic earth. Samples of radmac
lively labeled adenosine and thymidine nucleotides were mixed in
solutions with bentunite, kaolinite or Dowex 50 paibcles in which all
exchangeable sites were occupied by Na, Mg, Ca, Mn, Fe. Cu or Zn
ions, T he binding of nucleotides to homoionic clays is observed, with
adenosine nucleotides favored over thym dine, bentonrte as the best
absorber, and greater binding to clays homoionic in tranntion metal

ions. Results indicate that the oligomenzation of nucleotides may be
possible by this mechanism, however difficulties in nucleotide
vanabilny and base pairing may wise due to the observed preference
for purmes at the adsorption saes. 	 A.L.W.

A7933049' Spaceflight and bone turnover Correlation
with a new rat model of weightlessness. E R. Morey INASA . Ames

Research Center, Biomedical Research Div., Moffett Field. Calif.).

Bioscrence, vol 29, Mar 1979, p. 168-172. 14 ref,.
Earlier manned spaceflight studies have revealed that the

near-weightless environment of orbital flight produce certain bio-
logical effects in humans, including abnormalities in mineral metaho-
hsm. The data collected were compatible with bone mineral loss.
Cosmos 782 and 936 experiments have shown a decrease in rat bone
formation rate. In this paper. a rat model of weightlessness is

described, which IS Unique in that the animal is free to move about a
360-deg arc. The model meets the requirements for an acceptable
system. Data from the model and spaceflight are presented Many of
the responses noted in suspended animals indicate that the model
closely mimics results from rats and man exposed to near
weightlessness during orbital spaceflight.	 S. D.

A79, 33050' The joint US USSR biological satellite pro.
gram K A Souza (NASA, Ames Research Crvrter Biisystems Div ,
Mullett Field, Calif.) BiciScience. vol 29 Ma y 1979. p 160 167 30
refs

The joint US USSR biological satellite missions call red out in
1975 and 1977 using Cosmos 782 and Cosmos 936 spacecraft,
respectively, is reviewed. The experimental equipment and the
biological specimens aboard the aircraft are considered, and it is
noted that Cosmos ?82, unlike Cosmos 936. carried no centrifuges
for rats, although it did contain a centrifuge where a variety of
biological specimens, including carrot tissue and fruit flies, were
subjected to artificial gravity during space flight. The ground control
groups, designed lot biological experiments under simulated space.
conditions, are taken into account. The U S experiments aboard the
aircraft are described. with attention given to the experiments with
rats, fish embryos, plants. and insects. Results of the experiments are
noted, including the finding that space flight factors, especially

weightlessness, have a measurable effect on the erythropoietrc and
musculoskeletal systems of rats 	 A A

A7933803 ' Sweating responses during heat acclimation
and moderate conditioning. E Shvaitr A Bhdnacharya S J
Sperinde P J Brock, D Seraraffa. and W Van Beaumont (NASA.
Ames Research Center, Biomedical Div , Moffett Freed, Calif I
.Murnal of Aprslied Physunlogy Resznrarory. Envrmnrnenral and

Exercise Physiology, vol 46 Apr 1979, to 	 680 18 refs.
Experiments were conducted on ten young male subjects to

determine sweating onset, distribution, and pattern, as well as the
relationships of these responses to body temperature during heat
acclimation and moderate conddionmg performed in temperate (24
Cl conditions The subjects are randomly assigned to two groups of
five subjects each. The experimental period consisted of eight
successive days of either graded exercise to exhaustion on a bicycle
ergsuneter on heat (aLclimabon group) or in a temperate environment
(control group) Major conclusions are that I1) acclimation and
conditioning result :it more sweat rate on the limtn than on

the torso, but that these changes are less related to body temperature
than torso sweat rate, and 12) sweating s^nsitivrty increases during
acclimation and conditioning. but its contribution to heat accl,ma
bon is minor	 S D.

A7934741 • a	 Thermostruetural design of a carbon carbon

heatshield for a Jovion entry. M. J. White, C. N. Heightland. and R.
B DUlusg. Jr (Science Appliealions. Inc,. Irvine, Calif ) In
Conference on Advanced Technology for Future Space Systems,

Hampton, Va.. May 8 10, 1979. Technical Papers (A79 34701 14

12) New York, American Institute of Aeronautics and Astronautics,

Inc. 1979, o 333342 14 refs. Contract No NAS2 9363 (AIAA

79-09201
The thermostnuRUral response of three candidate carbon carbon

composites for the Jovian entry probe heatshield was investigated
The analysis for the three materials. Sandra Felt. Carbitex 700. and
SAI 4 D weave carbumcarbon was conducted using a dual finite
element approach which involved heat conduction as well as the
structural response A receding boundary due to ablation and inertial
loads encountered by the probe were included Severe trading_
circumferential and radial, and intenlammar shear failure was
observed during the radiative heating pulse tot the Sandra Felt and

Carbitex 700 materials, respectively The 4 D weave material showed

no failures over the entire entry.	 (Author)

A79 37711 ' Motion uckness in cab A symptom rating
scale used in laboratory and flight tests. K B Sur . N G. Daunlun
(NASA. Ames Research Center, Biomedical Research Div., Moffett
Feld, Calif 1 , G. H Crampton (NASA, Ames Research Center,
Biomedical  Research Div.. Moffett Field, Calf Wright State

University, Dayton, Ohio). Aviation, Space. and Environmental
Medicine, vol. 50. June 1979, p. 614 618. 24 refs

The cat is propose d as a model for the study of motion and
space sickness. Development of a scale for r ating the motion sickness
severity in the cat is described. The scale is used to evaluate an
anhmot on sickness drug, d-amphetamine plus scopolamine. and to
determine whether it is possible to predict sickness susceptibility
during parabolic flight, including zero-G maneuvers, from scores
obtained during ground based trials	 (Author)

A79 37932 • Prebrotic condensation reactions using cyana-

mide. E Sherwood. D W Nooner, J Eichbei g, D E E pps, and J.

Oro (Houston, Universit y . Houston, Tex.) In Origin of life;
Proceedings of the Second ISSOL Meeting and Fifth ICOL Meeting,
Kyoto, Japan, April 5 10, 1977 (A79 37919 15 55) Tok yo. Center
for Academic Publications Japan, 1978, p 105111 28 refs Grants
No NIH NS 12493, No, NGR 44 005 002, No NCA2 OP295 0591.

Condensation reactions in cyanamide, 4 ammo 5 imidazole-
carboxamrde and cyanamide mrdazole systems under dehydrating
conditions at moderate temperatures (60 to 100 deg C) were
investigated. The cyanamide, imidazole system was used for synthesis
of palmrtoylgl ycerols from ammonium palm tate and glycerol With
the addition of deoxvthymidme to the former system, P1. P2
dideoxythymidme 5 prime phosphatewas obtained the same cyana-
mide, 4 amino 5 imidazole carboxam de system was used to syn
thesize deoxythymidine of igonucleot ides using deoxythymidinv 5
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prim-phosphate and deoxythymidrne 5 psime-triphosphate, and

peptides using j i vcine, phenylalenine or soleucine with adenos,ne 5
prime-tnphosphate The pH imqunoments for these reactions make
their signilicance questionable, however, it is conceivable
that they could occur in stable pockets of low interlayei acidity in a
clay such as montmonllonite.	 C.K.D.

A7937939 ' Chen I evolution. XXIX - Py► imtdtnes from
hydrogen cyanide. J. P. FerNs, P C Josh (Rensselaer Polytechnic
Institute. Troy, N.Y.). and J. G. Lawless (NASA, Ames Researcn
Center, Moffett Field, Calif.). In. Origin 31 life. Proceedings of the
Second ISSOL Meeting and F itoth ICOL Meeting, Kyoto. Japan, April

510. 1977 (A7937919 1555) Tokyo. Center tot Academic Publi
cations	 Jalean	 1978,	 p.	 187191	 28 refs.	 Grant	 No

NGR 30 018 148
Compounds obtained by hydrolysis of HCN ohgomers formed

by allowing pH 9.2, 0 1 M cpanxde to stared at room temperature for
4 to 12 months were analyzed Hydrolysis of HCN oligomers yielded
4,5drhydroxypyrimndme and 5 hydroxliuracd, otobc aced was de
lected after hydrolysis at pH 8 5. A unified pathway from
diamrnofumarunitrile to the pymmidines observed is suggested. As
purmes, pVrimrsfines and ammo acids are released by hydrolysis of
HCN oligomers in either acidic or mildly base: aqueous solutions,

they could have been formed on the primitive earth in spite of
fluctuations in pH 4,5drhydroxypynmrdmes appear to be likely
sand dates for incorporation into primitive nucleic acids, as they
should undergo Watson Crick hydrogen bonding with adenine.

C.K.D.

A79 37950 ' A model for stereospecrhe recognition of

punnes as an element of a DNA polypeptlde recognition code. R
Rein . R Gai duno, J T Egan, S Colombano (Rossvr • II Park Memorial

Institute. Buffalo. N Y I, Y Coeckelenbergh, and R. D, MacElroy
(NASA, Ame Research Center, Moffett Field. Calif I. In Origin of
life. Proceedings of the Second ISSOL Meeting and Fifth ICOL
Meeting, Kyoto, Japan, April 5 10. 1977 IA7937919 15-55) Tokyo,

Center tot Academic Publications Japan, 1978, p 265272, 24 refs.
Grants No NCA2 OR635 601. No NCA2 635 701. No. N%G 3705.
No PHS CA 17609

A7939236 ' Carbon, nitrogen and wife 4pollo 15, 16
and 17 rocks. D. J Des Maras (NASA, Ames Research Center,
Mutfett F etd. Calif ) In Lunar and Planetary Science Conference,
91h. Houston, Tex , March 13 17. 1978. Proceedings Volume 2.
(A7939176 16 911 New York, Peigamon Press, Inc.. 1978, p.
2451 246) 60 rots NASA suppotled research

Carbon, nitrogen and sulfur contents, as well as carbonisotopic
compusitrons. were determined for seven lunar rocks from the
Apollo 15, 16 and 17 missions. Sequential combustion at three
tem;neratures was used to resolve terrestrial contamination from
indigenous lunar volatiles. Nitrogen atsuratances averaged 0 4 micro
grams gram in the samples The results of the sequential combustion

analysis suggested that all the samples contained variable amounts of
tenpstnal carbon contamination prior to examination Indigenous
lunar carbon abundances ranging from 2.5 to 6 microgiams'gram
were fount Thus the moon appears to be substantially depleted in
nitrogen and carbon relative to the earth and C and H meteorites.

J. M. B.

A7937948 '	 An approach to the origin of sell replicating
system. I Intermolecular interactions. R D MacElroy, Y.
Coeckelentergh (NASA. Ames Research Center, Extraterrestrial
Biology Div, Moffett Field, Calif I and R Rein (Roswell Park
Memor idl Institute. Buffalo, N.Y.I. In Origin of Irfe. Proceedings of
the Second ISSOL Meeting and Fifth ICOL Meeting, Kyoto, Japai,
April 510, 1977 IA79-37919 1555) Tokyo, Center for Academic
Publications Japan, 1978, p 249254. 33 refs.

The present paper deals with the characteristics and potentiate
ties of a recently developed computer based molecular modeling
system Some characteristics of current coding systems are examined
and are extrapolated to the apparent requirements of primitive
prehrulogical coding systems.	 V.P.

A7937949 ' Ames interactive molecular model budding
system A 3 D computer modelling system applied to the study of
the origin of life Y Coeekelentx • ryh R D MacElroy (NASA, Ames
Research Center, Extraterrestrial Beuluyy Div , Moffett Field, Calif.),
and R Rein (Roswell Park Memorial Institute, Buffalo, N Y.I. In
Origin of life. Proceedings of the Second ISSOL Meeting and Fifth
ICOL Meeting, Kyolo, Jar)an, April 510, 1917 (A7937919 15,551
Tokyo, Center for Academic Publications Japan, 1978. p 255 264

28 refs.
The investigation of specific interactions among biological

molecules must take into consideration the stereoehemistry of the
structures Thus. models of the molecules are essential tot detnbing
the spatial organization of potentially interacting groups, and

estimations of conformation are requited fro a description of spatial
organization Both the function of visualizing molecules, anti that of
estimating conformation through calculations of energy, are part of
the molecular model rig system described in the present paper The
potential uses of the system in investigating some impacts of the
origin of life rest on the assumption that translation of conformation
from genetic elenrnts e., catalytic elements would have twen
requited for the development of the first replicating systems subject
to the process of biological evolution	 V P

A7939970' Automated electrical impedance technique for
rapid enumeration of fecal coliforms in effluents from sewage
treatment plants. M P. SdYt• iman and E F Mursoz (NASA , Ames

Research Canter, Extraterrestrial Research Div., Molten Field, Calill.
Applied and Erwrrpnmenral Microbrcrbgy, vol. 37, Mai 1979, p.
F; 1526. 21 refs.

A79 39971 ' Rap rd, single slop most probable number
method for enumerating fecal cohforms in effluents from sewage
treatment plants. E F. Munoz and M P SilVerman (NASA, Ames
Research Center, Extratenestr,al Research Div., Moffett Field.
Calif I. Applied and Environmental Microbiology, vol. 37. Mir. 1979.
p. 527-530. 13 refs.

A single-step most probable number method for determining the
number of fecal coliform bacteria present in sewage treatment plant
e ffluents is discussed. A single growth medium based on that of
Reasoner of al. (1976) and consisting of 5.0 gr protecese peptone. 3.0
gr. yeast extract, 10.0 gr. lactose, 7.5 gv N&CI, 0.2 gr sodium lauryl
sulfate, and 0.1 go. sodium desoxycholale per hire is used. The pH is
adjusted to 6.5, and samples are incubated at 44.5 de; C Bacterial
growth is detected either by measuring the ,icrease with time in the
electrical impedance ratio between the innoculated sample vial and
an uninnoeulaterf reference veal or by visual examination for

tu rbidity. Results obtained by the single step method for chlorinated
and unehlonnsted effluent samples are in excellent agreement with
those obtained by the standard method. 11 is suggested that in
automated to eatrnent plants impedance stro data could be automa
locally matched by computer programs with the appropriate dilution
factors and most probable number tables already in the computer
mrnbory, with the corresponding result displayed as fecal oohfonms
per 100 ml of effluent. 	 C.K.O.

A7940271" P alms polymerization of ethylene in an atmo
spheric pressure-pulsed discharge K Donohoe and T Wydeven
(NASA. Amps Research Center, Moffett Field, Calif 1 Joumal of
Apnhe1 Polymaer Science, vol 23 1979, p. 25912601 17 refs.
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The polymerization of ethylene in air pressure
pulsed discharge has been studied Partial pressures of eury!ene up to
4 I,N-sq m were used with helium as a diluent Deposition rates (on
glass slides) were the same throughout the discharge volume over a
wide range of operating conditions. These rates were in the 1-2 Aisec
range The films were clear, soft, and showed good adhesion to the
glass substrates Olgomers large enough to visibly scatter 637.8-nm
light were observed in the gas phase under all conditions in which
film deposition occurred. The experimental results suggest that
Brownian diffusion of these oligomers was the rate hmdmg step in
the film deposition process	 (Author)

A79 40672 ' Lew tryptophan diet decreases br, in wrotonin
and alters response to apomorphine. S. J. Sahak an (MIT, Cambridge;
Massachusetts, University , Worcester, Mass 1, R J. Wurtman, J. K.
Barr, W R Millington, and H J. Chief (MIT, Cambridge, Mau.).
Nature. vol 279, June 21. 1979, p 731. 732. 24 refs, Grants No,
NIH AM 14228, No NGR 22-009627.

The role of the serotonmeigic system in the regulation of
apomorphineinduced behavior, a behavior primarily controlled by
dopsm nergic neurotransm ssion, was investigated in rats fed on a
low tryptophan diet since weaning. It was found that reduction; in
brain seritonm IS HT) produced by diet result in decreased stereo-
typ v after apomorphine administration. This indicates that although
stereotyped behavior is primarily mediated by dopaminergic mocha
nisms, it can also be modulated by other neurotransmitter irpudmg
SHT It was also shown that changes in brain sentonin levels can
affect psychomoto r stimulant• induced hypothermia. 	 C.K 0.

A1940775 ' Relationship between proton motive force and
potassium ion transport in Halobeclerwm Isalobium envelope
vesicles. J K Lai:ri. S. L. Helgeison and M P Silverman (NASA,
Ames Research Center, Extraterrestrial Biology Div, Moffett Field.
Calif.) Archives of Biochemistry and Biophysics vol. 193. Apr 1,
1979, p 329 339 31 refs

The permeability of Halobacterium halobium vesicle membranes
to potassium ions was investigated, and possible mechanisms for the
regulation of the gradient of protons by the transmembrane
movement of these ions were studied. T;.e lack of a potassium ion
diffusion potential in the absence of valinomycm, light induced
electrical potentials in excess of the chemical poter nal difference for
potassium ions, and direct measurements of potassium oninflux
during illumination show that the membranes are relatively imperme
able to these ions As a result of sodium on extrusion during
illumination, chlorine ions and water must be lost and the vesicles
collapse The light induced collapse of vesicles is diminished only it
the influx of potassium ions is increased. 	 C.K.D.

A7940812 ' Laboratory corroboration of the Pioneer
Venus go% chromawgraph analyses V I Oyama. G C. Carle, F.
Woeller, and J B Pollack (NASA, Ames Research Center, Moffett
Field, Calif l Science vol. 205. July 6. 1979, p 52 54, 11 refs

Laboratory simulation and tests of the inlet sampling system
and columns of the Pioneer Venus gas chromatograph shire that the
sensitivity to argon is not diminished after the column regeneration
step, that argon isotopes are not separated, that oxygen and sulfur
dioxide are not produced in the inlet sampling system from sulfur
trioxide, and that sulfur trioxide is not formed from sulfur dioxide
and oxygen Comparisons of the volatile inventory of Venus and
earth imply similar efficiencies of early outgassing but a lower
efhuencv for later outgassing in the case of Venus The high
oxidation state of the Venus atmosphere in the region of cloud
formation may prohibit the generation of elemental sulfur particles.

(Author!

A79 41185 ' Thermorepulation in unrestrained rats during
and after exposure to 1.5 .4 G J Giacchmo, B. A. Horwitz, and J M.
Horowitz (Cahlonua, University. Davis, Calif 1. Journal of Applied

Physiology Rmlp,rarory. Environrrsenral are/ E-enrrse Physiology,

vol 46. June 1979, p. 1049 1053 11 refs. Grant No Ns&2234
Unrestrained rats were exposed to cold tot 1 h during and

,mmedia;-ly after exposure to hi t pergrevic fields (1.54 G) to
determine if they recover their ability to thermoregulate on reentry
to 1,G conditions. In contrast to the decreased bod y temperatures
observed when cold ex posure occurred concurrentl y with accelera
lion, hypothalamic, carotid, and brown fat temperatures did not fall
when rats were exposed to cold immediately after return to 1 G.
These results support the hypothesis that the trier rnoregulatory
alterations seen under hypergravic cond bons are manifestations of
,.n effect of ongoing exposure to hypergravity and can be reversed on
termination of acceleration The reversibility of the therrnorequla
tort' impairment is apparently unaffected by the magnitude of the
acceleration held over a range of 1 5 4 G. 	 (Author)

A7941704 • Serendipitous solution to the problem of
culturing Arabrdopsu plants in seated containers for spaceflight% of
long duration. A H Brown, P O Dowd. L Loercher, R Kuniewcz
and A 0 Dahl (Pennsylvania. University. Philadelphia, Pa.) In Life
sciences and space research XVII. Proceedings of the Open Meeting
of the Working Group on Space Biology. May 29June 10. 1978. and
Symposium on Gravitational Physiology. Innsbruck, Austria. June 2,
3. 1978. IA7941701 1751) Oxford, Pergamon Press. Ltd., 1979, p.
37 43. 13 refs. Contract No. NAS2 2432.

The Arab dopsis tholiana plant species is tested to determine
how a higher plant will develop from seed to maturity when deprived
of all gravitational information that it might use to control its
growth Experimental results show that Arab-dopsrs seedlings can
develop to maturity by means of a light dependent but CO2
independent metabolism that feeds on organic compounds derived
from the culture medium This process is identified as phatoass mila
lion. The ability of a higher plant to nourish itself by pholoossimila
lion and thereby to survive in a heremetically sealed chamber of
small dimensions is more than a biochemical curiosity It a l lows the
bolam^al investigator to design a culture system convenient for
space flight applications, which ensures isolation of each test plant
from th- gaseous environment of the spacecraft	 S D

A79-41713 ' Continuous metabolrr and cardiovascular mea
surements on a monkey subpct during a simulated 6 day Specelob
rmssron. N Pace. D. F. Rahlmann, R. C. Mains, A M Kodama
(California, University. Berkeley, Calif.), and E. P McCutcheon
fNASA, Ames Research Center, Biomedical Research Div , Moffett
Field, Calf ) In Life sciences and space research XVII Proceedings
of the Open Meeting of the Working Group on Space Biology, May
29 June 10, 1978, and Symposium on Gravitational Physiology.
Innsbruck, Austria, June 2, 3. 1978 (A7941701 17 511 Oxford,
Pergamon Press, Ltd., 1979. p 193 198. 6 refs Grant No N%G 7262

A 10kg male pigtailed monkey (Maraca nemesvma) was
selected as an optimal species fix studies on weightless
nets. Three days before the simulated launch, the animal was placed
in a fiberglaw pod system to provide continuous measurement of
respiratory gas exchange Attention is given to examining the eHeets
of weightlessness on several hasic parameters of metabu:ic and
cerdrovasculm function in an adult nonhuman Primate T he 10 7-day
total simulated experiment period consisted of preflight 2 6 days,
infhght 6 3 days, and postflight 1.8 days Statistically significant
diurnal variation was noted in oxygen consumption and CO2
production rates, body temperature and HR, but not in respiratory
quotient or blood pressure The high quality of the continuous data
obtained demonstrates the feasibility of performing sound phys o-

logical experimentation on nonhuman primates in the Spacelab
environment	 S D.
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A79 43207 • Analysis of population mortality kinetics with

application to the iongwrity followup of the Navy's '1,000 aviators'.
A. C Economos (Technology, Inc., Life Sciences Div., Mountain
View, Calif.) and J Miquel (NASA, Ames Research Center, Biomedi-

cal Research Div., Moffett Field, Calif.). Aviation, Space, and

Environrrrevira/ Medicine, vol. $0, July 1979, p. 697-701. 8 refs.

Contract No NAS2-10053.
A simple physiological model of mortality kinetics is used to

assess the intuitive concept that the aging rates of populations are
proportional to their mortality rates. It is assumed that the vitality of
an individual can he expressed as a simple summation of the
weighted functional capacities of its organs and homeostatic systems
that are indispensable for survival. It is shown that the mortality
kinetics of a population can be derived by a linear transformation of
the frequency distribution of vitality, assuming a uniform constant
rate of decline of the physiological functions. A simple comparison
of two populations is not possible when they have different vitality
frequency distributions. Analysis of the data using the model
suggests that the differences in decline of survivorship with age
between the military pilot population, a medically insured populs
Lion, and the control population can be accounted for by the effect
of physical selection on the vitality frequency distribution of the

screened populations. 	 S 

A70-43208 ' Limb blood flow Rest and heavy exercise in
sitting and supine positrons in man. J r Greenleat, L D-
Montgomery (NASA, Ames Research Center, Laboratory of Human
Environmental Physiology, Moffett Field, Calif.), P J Brock (NASA,
Ames Research Center, Laboratory of Human Environmental Physi.
ology, Moffett Field - California State Umversily, Hayward, Calif),
and W. Van Beaumont (NASA, Ames Research Center, Laboratory
of Human Environmental Physiology, Moffett Field, Calif., St. Lours,

University, St. Louis. Mo ) Aviation, Spare, and Environmental

Medicine, vol 50. July 1979, p 702 707. 31 refs.
The objectives of the study were twofold (1) to determine the

effect of body position (hydrostatic pressure) on total blood flow in
active and passive limbs at rest and after severe exercise, and (2) to
further evaluate the impedance technique for measurement of blood
flow To this end, the effect of body positron on the redistribution
of total blood How in active (leg) and passive (forearm) limbs during
exercise was determined by measuring total limb impedance (blood
flow) in five male and one female subjects in sitting and supine
positions with a modified Beckman BR 100 rheograph. The results
show that _: rest and after exercise. the supine position induces
significantly master flows in the leg but not in the forearm. With
severe exercise, blood flows are increased in both passive and active
limbs, so that there is probably no net transfer of blood volume from
passive to active muscles. The advantages of the impedance technique
over other methods ate stressed.	 so

A79-43605 ' Inhibition of the pituitary adrenal response to
mress during deprivation induced feeding. J P He/bath and J

Vem kos Danelhs INASA, Ames Research Center. Biomedical Re
search Div., Moffett Field, Calif.). Endocnnolopy, vol 104, no 4,

1979, p 967 973 14 refs
Plasma corticosterone and plasma and pituitary ACTH concen

tratuahs were determined during feedrug and after application of an

acute stress at various times after food and water presentation to
male rats maintained on a restricted feeding and watering schedule
Both plasma coftrcosterone and ACTH concentrations fell after the
presentation of food and water, and this fall was accompanied by
increased levels of ACTH in the pituitary gland In addition, a rise in
pluma levels of ACTH wars inhibited in response to an acute stress
applied at 05 min after presentation of food and watar, but ACTH
synthesis was not This inhibition of ACTH anti corticosterone

secretion in response to stress was transient and dissipated as a
relatively linear function of the interval between food presentation
and application of the stress. The results suggest that this feeding
induced, corticosteroid independent inhibition pituitary adrenal
activity involves active inhibitory mechanisms operating initially on

ACTH secretory processes of the pituitary anti later on the synthesis

of ACTH or on the sec r etion of hypothalamic corticotropm relessmg

tactor.	 (AuthorI

A79 44300 ' Computer design synthesis of a below knee

Syme prosthesis. P T Elangovan fEmr!hoven, Technisrhe Hoge

school, Eindhoven, Netherlands) - D. N. Ghista (NASA, Ames
Research Center, Biomedical Research Div.. Moffett Field, Calif.).
and R S. Alwar (Indian Institute of Technology, Madras, India)
Computer Programs in Biomedicine, vol. 9, Mar 1979, p 169 210

24 refs-
A detailed design synthesis analysis of the BK Syme prosthesis is

provided, to determine the socket's cutout orientation sire and

shape. cutout fillet shape, socket wall thickness distribution and the
reinforced fiber distribution in the socket wall, f ir a minimally

stressed structurally safe lightweight prosthesis For analysis put
poses, the most adverse socket loading is obtained at the push-off
stage of gait, this hording is idealized as an axial in plane loading on
the bottom edge of the circular cylindrical socket shell whose top
edge is considered fixed Finite element stress analysis of the socket
shell (with uniform and graded wall thickness) are performed for
various orientations of the cutout and for various types of corner

fillets. A lateral cutout with a streamline fillet is recommended. The
wall material (i.e., thickness) distribution is determined so as to
minimize the stresses, while ensuring that the wall material's stress
limits are not exceeded For such a maximally stressed lightweight
socket shell, the panels in the neighborhood of the cutout are
checked to ensure that they do not buckle under their acquired
stresses A fiber reinforced laminated composite socket shell is also

analyzed in order to recommend optimum variables in orientations

and densities of reinforcing fibers. 	 (Author)

A79 44775 ' Hyperthermra and exercise. J. E Greenleaf

(NASA. Ames Research Center, Laboratory of Human Envnon
mental Physiology, Moffett Feld, Cal f.) In MTP International
Review of Physiology. Volume 20 - Environmental Physiology III.
Baltimore, Md., University Park Press, 1979, p. 157 208 173 refs

The paper emphasizes fluid and electrolyte parameters that
affect the hyperihermia of physical exercise (metabolic heat produc
tronl. The major hypothesis discus- 1 is that fluid and electrolyte
changes influence thermal regulation within the fine control bound-
aries. A second working hypothesis is that the elevation of core
temperature during exercise is a regulated phenomenon ,hat is
beneficial to the organism in terms of efficiency and potential for
survival and is not merely a failure of the thermoregulatory control

system, The central thermorequtatory mechanism seems more ie
spons ve to the hypothermic effect of calcium than to the hyper-
thermic effect of sodium. The mechan sm% controlling plasma
fluid-electrolyte shifts, particularly during exercise and recovery

from exercise, may p lay an important par t in exercise thermoieguia-
lion.	 S.D.

A7944797 • Intuhnlike effect of bovine growth hormone
in vivo as demonstrated by oxidation of C/14/-U-glucose in diabetic
ran. D D Feller and E D Neville (NASA, Ames Rewdich Center,
Biomedical Research Div., Moffett Field, CaIrf l Physiological

Chemistry and Phvsirs vol 10, no 4, 1978, p 291-304. 14 refs

A79 4479B • Effects of high LET neon /Nor-20/ particle
radiation on the brain, eyes and other head structures of the pocket
mouse A histological study L M Kraft, M A Kelly, J. E. Johnson,

Jr , W Haymaker INASA, Ames Research Center, Moffett Feld, San
Franciscu, University, San Francisco. Calif.), E- V. Benton, R. P.
Henke. R. Cassou (San Francisco, University, San Francisco, Calif.),
D E. Phdpott (NASA, Ames Research Center, Moffett Feld, Calif.),

L
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F. S. Vogel (Duke University Medical Center, Durham, N.C.), and W.
Zeman (Indiana University, Indianapolis, Ind,I. Infernatiuna l Journai
of Radiation Biology, vol 35, no 1, 1979, p 3361 30 refs. Grant
No. N%G 2063 Contract No. NAS2 7927.

A79.44799 • Quantitative analysis of mating behavior in
aging male Drosophila Melarxrgarter. A. C. Economos (Technology,
Inc., Life Sciences Div., Mountain View. Calif ), J Miguel. R.
Binrord (NASA, Ames Research Center, Biomedical Research Div.,
Moffett Feld. Calif I, and S. Kessler (Stanford University, Stanford,
Cold.) Mechanisms of Ageing and Development vol 10. 1979, p.
233-240.

A79-46651 ' Eye torsion and visual tilt are mediated by
different binocular processes. J M. Wolfe and R Held (MIT,
Cambr dge. Mass l Vision Research, vol 19, no 8, 1979, p 917 920.
10 refs Grants No NGL 22 009 308 No NIH 1 R01 EY-02649, No
NIH 1 Ta t Ghe 07484.

Viewing a large, patterned field rotating about the line of sight
produces two measurable effects; cyclotorsion of the eyes (torsion)
and a perceived displacement of vertical and horizontal (tilt).
Experiments examining binocular interaction fir these effects show
(1) both effects demonstrate summation in normal individuals and
thus both involve a binocular p rocess, (2) the process for tilt is
different than for torsion, since summation for torsion is spared in
stere000(lcient individuals while that for tilt is eliminated. (Author I

A7947350 '	 Ion-exchange separation of nucleic acid consti-
tuents by high-performance liquid chromatography. E. E. Edelson, J.
G. Lawless (NASA, Ames Research Center Estraterrestnal Biology
Div.. Moffett Field, Calif,), C. T. Went. and S R Abbott (Varian
Associates. Walnut Creek, Calif,). Journal of Chromatography, vol,
174 , 1979, P. 403419. 17 refs.

A79-47398 ' The importance of light, postural and social
ores in the regulation of the plasma cortnsol rhythm in man. J.
Vemikos Danellis and C. M Winget (NASA Ames Research Center.
Biomedical! Resear ch Ow., Moffett Field, Calif I. In Chronopharma
cology. Proceedings of the Satellite Symposium, Paris, France, July
2124, 1978. D.fo d, Pergamon Press, Ltd., 1979, p. 101106. 16
refs.

A series of exnr r^nents was conducted to assess the role of
phot-)pet-dic posvital and social cues in the regulation )f the
plasma cortisol rhythm in normal human subjects. Young healthy
adul t male volunteers, agt'd 2025, were used as the test subjects and
were selected following extensive phy sical and p sychological examr
nations. The time at which peak plasma corUSOI concentration
omurred was calculated from harmonic curves fitted to each set of
24 hrdata from each subject The findings suggest that the plasma
r,ortowl rhythm is not affect appreciably by the absence of
postural change, whereas light and social interaction affect this
rhythm proloundly	 S. D.

Injected, concentrated normal human and rat plasma in hypophysec
tomned rats reveal 200 and 50fold activity excesses, respectively,
with respect to the amount of growth hormone detected by
radiuimmunoassay. The origin of this h oassayable plasma hormone
has been localized to the region of the pituitary, the origin of growth
hormone, a distribution not followed by somatomedm C. Purifica
lion of the broassayable agent indicates that is has a molecular weight
of between 60,000 and 80,000, in contrast to that of growth
hormone 120.0001, and that the broassayable activity is distinct from
that of somatomedin C Growth hormone like activity detected in
Cohn fraction IV as well as plasma activity, are found to be
collectable on Dowex 50 resin, in contrast to somatomedm C and
nonsuppressible Insulin-like activity. The formation of broassayable
growth hormone-activity agents from radrormmunoassayable growth
hormone and directly in the pituitary is suggested 	 A L W

A79 -47849 • Gating effects in Halobecterium halobium
membrane transport J K LWIVI and M P Silverman INASA Ames
Research Center, Extraterrestrial Research Div., Moffett Feld.
Calif.) Journal of Biological Chemistry, vol. 254. June 10, 1979, p
47504755 32 refs.

The transport of No(+) via an H(+) fNal+) antiporter and of
asparrate and serene via Na( 4 )/ammo acid sym port systems was
studied in Halobacter,um halobium cell envelope veucles. Gradients
for H(+1 were produced by illuminating the barter orhodopsim
containing vesicles of different light intensities, and the rate and
extent of No(+) tri -Pe r t were followed as functions of the
electrochemical potential difference for protons The coupling of
No( + ) and H( + 1 gradients suggested a translocation sto chiometry of
2H(+l'No(+) for the antiporter. The rate of No( + ) t r ansport increases
steeply above a critical transmembrane electrochemical proton
gradient, and since the electrical and the chemical potentials of HI+)
et this threshold point vary with the experimental conditions, while
the sum of these potentials is constant, it was concluded that the
gating of the Nai+) transport is caused by the total electrochemical
gradient.	 A T

A7948251 ' Particle deposition due t.s turbulent diffusion
in the upper respiratory system. P Hamill (NASA, Ames Research
Center, Moffett Field, Calif.; NASA, Langley Research Center,
Hampton, Va . Universidad Ca161rca, Caracas, Venezuela) Health
Physics, vol. 36. Mar 1979, p 355 369 31 refs. Research supported
by the Conselo Nacional de Investigaaones CienOicas y Technol6gi
cos

Aerossrl deposition in the upper respiratory system (trachea to
segmental bronchi) is cumidri-d and the importance of turbulent
diffusion as a deposition mechanism is evaluated. It Is demonstrated
that for large particles (diameter greater than about 5 microns),
turbulent diffusion is the dominant deposition mechanism in the
trachea Conditions under which turbulent diffusion may be impor
cant in successive generations of the pulmonary system are deter-
mined. The probability of particle deposition is compared with
pr obabilities of deposition, as determined by the equations generally
used in regional deposition models. The analysis Is theoretical, no
new experimental data is presented.	 (Author)

A79-47848 • Studies on the broaseayable growth hormone-
like activity of plasma. S Ellis M A Vodian. and R E Grindeland
(NASA. Ames Research Center. Biomedical Research Div , MoHett
Field, Calif 1. In Recent progress in hormone research Volume 34.
New York, Academic Press, Inc., 1978, P. 213 234, Discussion, p.
234 238. 33 refs.

Evidence supporting the existence of broassayable growth
hormonebke activity in Wood plasma distinct from the growth
hormone measurable by radioimmunoassay and from somatomedm is
presented. Tibial assays of the growth hormone-like activity of

A79 49194 • Light driven solute transport in Halobsterium
halobium. J K. Larry , ( NASA, Ames Research Ceraer, Moffett Field,
Calif.). In Microbiology Washington, D.C., American Society for
Microbiology, 1979, p. 6771 29 refs.

The cell membrane of Halubactenum halobium exhibits differ.
entral regions which contain crystalline arrays of a single kind of
protein, termed bacterrorhodopsrn. This bactenal retinal -protein
complex resembles the visual pigment and, after the absorption of
protons, tianslocates HI + I across the cell memlxane, leading to an
electrochemical gradient for protons between the inside and the
outside of the cell, Thus. light is an alternate source of energy in 3
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then• bacteria, in addition to terminal oxidation. The paper deals
with work on light-driven transport in H. halohium with cell
envelope vesicles The discussion covers light-driven movements of

H(*1, No(+), and K(*), light driven amino acid transpo r t. and

apparent allosteric control of amino acid transport. The scheme of
energy coupling in H. halobwm vesicles appears simple, its quantita
live details are quite complex and reveal regulatory phenomena.
More knowledge is required of the way the coupling Components are
regulated by the ion gradients present. 	 S. D.

A79-49985 • Deconditioning-induced exercise responses me
influenced by ;-oat acclimation. E. Shvartr, A Bhattacharya, S J.
Sperrride, P. J. B r ock, D. Sciaraffa, R. F Haines, and J. E. Greenleaf

(NASA. Ames Researc h Center, Biomedical Research and Mon.

Vehicle Systems Research D(vs., Moffett Feld, Calif.). Aviation,

S-+ce, and Environmenral Medicine, vol 50, Sept. 1979, p. 893897.

29 n-fs,
A study to determine the effect of heat acclimation and physical

training in temperate condition: on changes in exerci+e tolerance
following water Immersion decondition ng is presented. Five young
men were tested on a bicycle ergometer before and after heat

acclimation and after water immersion. The subjects and the
experimental procedure, heat acclimation and exercise training,
water immersion, and exercise tolerance are discussed Hem: acclima.
tion resulted in The usual decreases in exercise heart rate and rectal

temperature and an increase in sweat rote. Water immersion resulted
in suthtanval deures(s despite water consumed. The results show that
heat accbmiji provides an effective method of preventing the
adverse effects of water-immersion decondrtroning on exercise
tolerance	 A. T.

A7950205 ' A simple technique for evaluation of vitality
loss in aging mice, by testing their muscular coordination and vigor.
J. Miquel and M Blasco (NASA. Ames Researrh Center, Moffett

Field. Calif ). Experimental Gerontology vol 13, 1978, D 389 391,
393396 20 refs.

A7950227 ' Modification of a Kowa RC 2 fundus tamers
for self photography without the use of mydriatics D E Phdpott,
G Harrison, C Turnbill (NASA. Arses Research Center, Moffett
Field, Calif.). and P. F. Bailey (Portland Medical Center, Portland,
Orel. Brain Research Sullerin. vol. 4, 1979, p. 123 125.

Research on retinal circulation during space flight required the
development of a simple technique to provide self monitoring of

blood vessel changes In the tundus without the use of mydrlatics. A
Kowa RC 2 fundus camera was modified for self photography by the
use of a bite plate for positioning and cross hairs for focusing the
subject's retina relative to the film plane. Dilation of the pupils
without the use of mydriatics was accomplished by dark-odaption of

the subject. Pictures were obtained without pupil constriction by the
use of a high speed strobe bight. This method also has applications for
clinical medicine.	 (Author)

A7950232 '	 Synoptosonrsl uptake of hypothal.^-e mono-

aminae and recovery of pituitary adrenal activity following medial

forebrain bundle lesions in rats. J. P. Heybach, P A Brown, and J.
Vein(kos Daneiln (NASA, Ames Research Center. Biomedical Re-
search Div., Moffett Field, Calif.). Navroenddocrnrology, vol- 28

1979, P. 273280. 22 refs.

A?95.1000' Energy transducbon in Halobecterium halo-
bum. J K Lany, (NASA, Ames Research Center, Moffett F-cio
Calif,), In: Membrane pro teins in erergv honsduct.on New Von ►

Marcel Dekker, Inc., 1979, o 451 483 147 refs
The properties and functions of the light energy-transduc-ng

Duiple membrane of Halohactanum halobium are reviewed. Con
udetat(on it given to the protein structure and composition of the
m^mhrane and the photochemistry of the protein retinal complex
known as bacteriorhndopsm. The role of bactenorhodptm in

establishing and maintaining an electrochemical (H(+11 gradient is
examineri, and interactions of this gradient with Naf+l and K(*)
aradients, the light induced transport of ammo acids and the
1.(Iht induced phosphorvlatron of ADP are considered Bacter-o
rhodopsin and the respiratory chain are discussed as alternative
s -coos of energy for the maintenance of the H( r ) gradient.
Auvaniages of the Halobaclenum purple membrane system for
studies of membrane energetics and the confirmation of the
chem(osmalrc hypothes+s are a l so noted.	 A.L,W

A79 53291 ' Biomstrumeniatson for evaluation of workload
in payload specialists Results of ASSESS It H M Wegmann, R.
Herrmann IDesitsche Forechungs and Versuchsanstalt fur Luft and
Raumtahrt. Instilut fur Fkrgmedltrn. Bonn, West Germanyl. and C
M Winget (NASA, Ames Resea r ch Center, Biomes ical Research Div ,

Moffett Field. Calif.). Intemaitiotuli Astronautical FerYeratron hirer

rerional Astrommorical Cor, tress. 301h, Munich, West Genmarry, Seer
1711, 1979. Paper 79 88 1 7 p 6 r of v

Results of the mectrr:' experiment on payload specialist work

bads conducted as part of the ASSESS II airborne simulation of
Spacelab conditions are r -ported Subjects were fitted with tempera

tore probes arid El G and EOG electrodes. and hormone and
electrolyte excretion was monitored in order to evaluate the changes

In cncadian rhythm% sleep patterns and stress responses brought

about by mission schedules over the ten days of the experiment
Internal dissociations of crrcaehan rhythms, sleep disturbances and

increased stress levels were observed, especially during the first three
days of ;he experiment, Indicating a considerable workload to he
Imposed upon the payload specialists An Intensive peemission

simulation is suggested as a means of estimating overall workloads

and allowing pavbadl specialist adaptation to mission conditions The

biomstiurmentation which was developed aril applied to the airborne
Laboratory is concluded to be a practical and reliable tool in the
assessment of payload specialist wurkloads 	 A L.W.

PATENTS

N79 10162' National Aeronautics and Soace Administration
Ames Research Center Molfen Field Calif
PROCESS FOR THE PREPARATION OF CALCIUM SUPER-
OXIDE Peter"
E Vernon Bellou ISan Jose State Univ Calif I Peter C Wood
tSan Jose State Univ. . Cald I Theodore J Wydeven and Leroy
A Spare inventors Ito NASA) (San Jose Slate Univ Calif)
Issued 18 Jul 1978 13 p Filed 11 Jul 1977 Supersedes
N77 29252 115 20 p 2645)
(NASA Case ARC 11053 1 US Patent-4.101 644
US Patent Appl SN 814378 US Patent Class 423 561
US Patent Gass 23 252RI Avail	 US Patent Office CSCL
07D

Calcium survro n ide Is prepared in high yields by spreading
P quantity of calcium peroxide dipe roxyhydiste on that
of a coats-nor positioning said container in a vacuum chamber
on a support strurt-ue through which a Loci fluid can be
circulated partially evacuating said vacuum chamber allowing
the temperature of the diperoryhyu.ate to each the range of
about 0 to about 40 C maintaining the terojre-slu(e selected
for a period of time sufficient to complete the disprop-ur:ation
of the diperoxyhydiate to calcium superoxide calcium hydroxide
oxygen. and water constantly and systematically removing the
water as d is formed by sweeping the reacting material with a
current of dry men gas andjor by condensation of said water

L
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on a cold surface backfilhng the chamber with a city 	 gas.
and finally recowing the calcium superoxide produced

Official Gazette of the U S Patent Office

N79 10724 * National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
CONTOUR DETECTOR AND DATA ACQUISITION SYSTEM
FOR THE LEFT VENTRICULAR OUTLINE ►ate"
Johan H C Reibsr inventory Ito NASA) Issued 18 Jul 1978
19 p Filed 18 Feb 1977 Supersedes N77 . 17701 115 - Ob
p 1.0691
(NASA Case ARC 10985 1 US Patent-4.101 961
US Patent Appl SN 769148 US Patent Class 364 417
US Patent Class 358 96 US Patent Class 358 111
US Patent Class 129 2 O5R) Avail	 US Patent Office CSCL
068

A real time contour detector and data dcqulsltiOn system is
described lot an anglographlc apparatus having a video scanner
for convening an X ray Image of a structure characterized by a
changs In brightness level compared with its surrounding Into
video format and displaying the X ray Image in recurring video
fields The real time contour detector and dais acqusdron system
includes hack and hold circuits a reference level analog computer
circuit an analog compartor a digital processor a field
memory and a computer interface

Official Gaze: a o: ine U S Patent Office

N79 11844'# National Aeronautics and Space Administration
Ames Research Center Moffett Fietd Calif
SUBCUTANEOUS CHANNELING PROBE Patent Applrca
ten
Gordon F Lund INAC NRCI Richard C Simmonds and Bill A
Williams nventum Ito NASA% Filed 31 Oct 1978 12 p
,NASA-Case ARC 11091 1 US Patent Appl SN 956162) Avail
NTIS HC A02!MF A01 CSCL 06B

The subcutaneous channeling probe 15 provided an instrument
for use in the placement of beosensots with long leads to animals
The probe channeled subcutaneously through connective tissue
from the site of lead entry 4 to the site of biosensor placement
Atte- securing a sensor to 4he end of the p robe the p r obe was
pulled out of an emit incision 5 guiding the biosensor and lead
Into place The probe was constructed of flexible rod material
such as standard 9 5 mm 13 8 Inch) nylon rod wid was provided
with blunted pointed tops spearhead tip 8 and tapered e nd hp 9
This design permitted the effluent channeling of the instrument
through connective. tissue when force Ass exerted through the
r od Howeve r because of the blunted edges 19 and tops the
actual cutting of the connective tissue was kept to a minimum
Further the probe was constructed in sections 16 17, and 18

NASA

U17S-141fN1' National Aeronautics and Space Adrntnlsiration
Ames Research Cente r Moffett Field Calif
MICROELECTROPHORETIC APPARATUS AND PROCESS
palm"
Benjamin W Grunboum Inventor Ito NASAI (Calif Vmv Berkeley,
Issued 19 Dec 1978 14 p Filed 10 Nov 1977 Supersedes
N78 11216 116 02 p 0172) Sponsored by NASA
(NASA Case ARC 11121 1 US Patent 4 130471
US Patent App, SN 850507 LIS Patent Gass 204/ 18OG
US Patent Class 204 1805 US Potent Class 204-2998
US Patent Class 23 2308 US Patent Ctau 424 -121 Avail US
Patent and Trademark Office CSCL 010

New gel tray and lid assemblies designed for use In
conjunction with slotted elect raphorelic membranes were
developed to take adv antage of recently Improved microNec
tropftorettc accesso r ies which Include a mu l trsample apdecator
capable of applying up to 10 samples consecutively of stmultane
ously and a tempe r ature cont rol poste for dissipating the heat
p roduced by electrophorests in a gel The trays and membranes
can be marketed ready for use as eleClr gphortlrc media or
impregnated with various spectfic substrates and dyes

ORKtal Gazette of the U S Patent and Trademark Office

N79 14214' National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
PREPARATION OF DIELECTRIC COATING OF VARIABLE
D19LECTOIC CONSTANT BY PLASMA POLYMERIZATION
paint
Martin Hudis (Allis Chalmers Milwaukesl and Theodx• Wydeven
Inventors Ito NASAI Issued 2 Jan 1979 8 p Filed 11 Feb
1977 Supersedes N77 17246 115 08 p 1010) Division of
abandoned US Patent App, SN 589172 idled 23 Jun 1976
(NASA Case ARC 10092 2. US Potent 4 132,829
US Patent Appl SN 767912. US Patent Class 428 411.
US Patent Class 427 41 US Patent Class 427294
US Patent Appl SN 589172) Avail US Pati e nt and Trademark
Office CSCL 07C

A plasma polymerization process for the deposition of a
dtelectric polymer coating on a substrate comprising disposing
of the substrate In a closed reactor between two temperature
controlled electrodes connected to a power supply Is presented
A vacuum Is maintained within the closed reactor causing a
monomer gas or g es mixture of a monomer and diluent to Now
into the reactor generating a plasma between the electrodes
The vacuum vanes and controls the dielectric constant of the
polymer coating being deposited by regulating the gas total and
partial pressure the electric field strength ano frequency, and
the current density

Official Gazette of the U S Patent and Trademark Office

N79 14754'0 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
INDOMETHACIN-ANTIHISTAMINE COMBINATION FOR
GASTRIC ULCERATION CONTROL ►Itlsassl AAYwtbn
Patricia A Brown (San Jose Stale Unrv. Calif) and Joan
Vorniko s Donellis Inventors Ito NASA) Filed 29 Dec 1978
19 p
(NASA Case ARC 111182. US Patent -Apps SN 974476) Avail
NTIS HC A02/ MF A01 CSCL DOE

Gastric ulcers caused by the Ingestion of mdomethacon by
subjects under stress are significantly reduced by administering
to the subjects together or in sequence such antihistemlmc
drugs as pyrilamine promothar ne medamrde or crmetrdiner The
dosages may range from 25 to 200 mg daily for the in-
domethocm end from 200 mg to 1 5 g daily for the anhhests
mine	 NASA

111179 15248"	 National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
ELECTRIC DISCHARGE FOR TREATMENT OF TRACE
CONTAMINANTS Patent
Daniel L Flamm (Stanford U n r y Calif I and Theodore J Wydeven
Jr inventors Ito NASA) Issued 19 Dec 1978 9 p Fled
23 May 1977 Supersedes N77 24771 (15 15 p 20331
(NASA Case ARC 10975 1 US Patent-4.130490
US Patent Appl SN 799832 US Patent Class 250 531
US Patent Gass 250 540 US Patent Cless 250 5411 Avail US
Patent and Trademark Office CSCL 09C

A r adio frequency glow discharge r eactor is desc r ibed for
removing trace oxidizable contaminants from on oxygen bearing
atmosphere The reaction chamber Is defined by an Inner metal
electrode lasing a dielectric t- .led by an outer conductive
electrode In one embodiment a conductive liquid forms the
conductor of an outer electrode and cools the dielectric A
resonator coupled to a variable radio frequency source generates
the high voltages for creating a glow discharge In the chamber
at a predetermined pressure whereby the tree• contaminants
ere oxidized into a few simple non tonic products that may be
easily recove r ed The corresponding process for removal of trace
contaminants from an oxygen bearing almosphe.e with high
efficiency Independent of the concentration level is also dos
closed Official Gazette of the U S Patent and Trademark Office

N79 15062' Nationa l Aeronautics and Space Administration
Arne+ Heseaich Center Moffett Field Calif
OXYGEN POSTTREATMENT OF PLASTIC SURFACE
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COATED WITH PLASMA POLYMERIZED SILICON
CONTAINING MONOMERS Patent
Theodore J Wvdeven and John H Hollanhon. Jr invenlors Ito
NASA) l ►sued 30 Jan 1979 5 p Fled 21 Mar 1977
Supersedes N77 20256 115 11 p 1433 1 Continuation in pan
of abandoned US Patent Appl SN 634304 filed 21 Nov 1975
(NASA Case ARC 10915 2 US Patent 4 137 365
US Patent Apps SN 779883 US Patent Class 428-412
US Patent Class 427 40 US Patent Class 427 41
US Patent Class 428 447 US Palau Class 428 451.
US Patent Appl SN 634304 1 Avail US Patent and Trademark
Office CSCL 118

The abrasion resrslanCe of p1891 1C surfaces coated with
polymerized utganosilanes can be significantly improved by
post treatment of the polymerized silane •n an oxygen plasma
For optical purposes the advantages of this post treatment are
developed with a transparent polycatbionste resin substrate coated
with plasma polyme r ized wrtylirrmethoxysllane

Official Gazelle of the U S Patent and Trademark Office

N79 24661' National Aeronsubcs and Space Admintsttetron
A , vs Hesearch Center Monett pelt) Calif
SPACESUIT MOBILITY KNEE JOINTS Patent
Hubert C Vykukal inventor Ito NASAI ssuwrj I May 1979
19 to Filed 3 Mat 1978 Supersedes N78 18763 115 09
p 12091 Dwrswn of US Patent Appl SN 753965 Clad 23 Dec
1976 US Patent 4 091 404
(NASA Case ARC 11058 2 US Patent 4 151 612
US Patenl Appl SN 883094 US Patent Class 2 2 lA
US Patent Class 285 235 US Patent 4 091 464
US Patent Appl SN 7539651 Avail US Patent and T ademetk
011rce CSCL 05H

Pressure suit mobility joints arw for use in mterconnecting
adjacent sagmsms of an hermetically sealed spacesuit in which
I" torques low leakage and a high dwgree of reliability see
required Each of the joints is a spec isl purpose pint characterized
" substantially constant volume and low torque characlarrstiCS
and includes linkages which restrain the joint from longitudinal
distension and includes a Ilexrble substantially impermeable
dtapheagm of tubular configuration spanning the distance between
pwotaliv tupponed annuli The diaphregms of selected pints
include rolling convnfirtinns lot ba l a ncing the joints while various
joints include wedge shaped sections whic h enhance the tange
of motion for the joints

Offic.al Gaeettw of the U S P atent and Trademark Office

N79 28661' National Aeronautics and Space Administration
A.n a, Rwsea r ch Canter Mnffsti Field Calif
CONTROLLER ARM FOR A REMOTELY RELATED SLAVE
ARM Patent
John K Salsbury Jr inventor (to NASA) (Stanford Univ Calif)
Issued 10 Jul 1979 11 p Filed 19 Aug 1977 Supersedes
N77 30751 )15 21 p 29411 Sponsored by NASA
)NASA Case AMC 1 1052 1 US Patent 4 160508
US Patent Appl SN 826202 US Patent Class 414 41 Avail US
Patent and Trademark Office CSCL 131

A segmented controller arm configured and dimensioned 10

form a mrmstu re kinematic replica of a ramotefv rotated sieve
arm is disclosed The arm includes (11 a plurality of joints lot
affording segments of the arm simultaneous anguter displacement
about a plurality of pairs of intersecting a nes 121 a plui4uty of
position sensing devices for providing electrical signals indicative
of angula r displacement mponed to corresponding segments of
the contiouer *hall the tees and 13j a control signal
circuit for generating control signals to be transmitted to the
save arm The arm is chatecie r ued by a plurality of yokes
each being supponed lot angular displacement about a pas t of
Orthogonally related sees and counterbalanced against gravitation
by a cantilevered me"

Offic.al Gazette of the U S Potent a nd Trademark Office

N79 30921'0 National Aeronautics and Space Administration
Antes Hasearch Canter Monett Feld Calif
SPINE IMMOBILIZATION METHOD AND APPARATUS
Patent Applicalson
Kenneth H Lambson (Lambson. Kenneth and Assoc San Diego
Calif I and Hubert C Vykukal nwentors (tc NASAI Filed 13 Jul
1979 16 p
(NASA Case ARC 11167 1. US Patent Appi SN 0575261 Avail
NTIS HC A02, MF A01 CSCL 060

A spine immobil ization spnorofus which uses a normally Bet,
flexible bladder lilted with beads or mrcroballoons is described
The beads form a rigid mass when the pressure within the
bladder is decreased below ambient through the use of a suction
pump The bladder can be conformed to the victims torso to
provide the desired restraint It is strapped to the victim prior
to being ngrddted by on arrangement of straps which avoid the
stomach area The bladder is adapted to be secured to a rigid
support is a rescue chair s0 as to enable retrieval of a victim
shot the bladder has been made rigid I. double tooling connector
N used to connect the bladder to the suction pump and a control
vot es is employed to vary the pressure within the bladder so as
to soften and harden the bladder as desired 	 NASA

N79 33220'N National Aeronautics and Space Administration
Ames Resea'ch Cente r Moffett Field Calif
ENVIRONMENTAL FOG RAIN VISUAL DISPLAY SYSTEM
FOR AIRCRAFT SIMULATORS Patent Application
Wendell D Chase inventor Uo NASA) Fled 29 Jun 1979
62 p
(NASA C.se ARC-11158 1 US Patent ADN SN 0535661 Avail
NTIS HC A07 /MF A01 CSCL 140

A combination of electronic and mechanical integrated
wamerlts which operate together ore used to oroduce roolestic
environmental Conditions that would actually be encountered by
a pilot living an ancrah The eliKl ronic elements of the system
include a r eal lime digital computer a calligraphic color display
which simulates landing lights o' selective intensity and a color
television camera too producing a moving color display of the
airpo r t runway as depicted on a model terrain board The
mechanical simulation *laments of the system include an
environmental chamber which can produce natural log nonhomo
geneous fog rain and lug combined or rain only A pilot looking
through the aucrsh windscreen will look through the log arid; or
rain generated in the environmental chamber on to a viewing
screen w•th the simulated color i mage of the anpor. runway
and observe a very, real simulation of actual conditions of a
r unway as it would appea r through actual log and/ or rain

NASA
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N7► 11022'/ National Aeronautics and Space .dnmistration
Ames Rose.irch Cents, Moffett Field Ctltf
AIRCAAF7 FLIGHT SIMULATION Of SPACILAS Irf•ERI-
MENT USING AN IMPLANTED TELEMETRY SYSTEM TO
OBTAIN CARDIOVASCULAR DATA FROM THE MONKEY

1111
E P McCutcheon R Miranda T 8 Fryer G Hodges 8 D
Newson and N Pace In NASA Goddard Space Flight Center
Ninth Conf on Space Simulation 1977 p 141 153 rota (For
primary document oft N79 19013 10 12)
Avail NTIS HC A20/MF A01 CSCL 068

The utility of a multichannel implantable telemetry system
tot obtaining cardiovascular data was tested in a monkey with
t CV 990 aircraft flight simulation of a space flight experiment
Valuable data wet• obtained to aid planning and execution of
flight experimonts using chronically instrumented animals Author

1479 ?0111'/ National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
CALORIMETER PROBES FOR MEASURING NIGH THEM
MAL FLUX
Larry D Russell Apr 1979 13 p
tNASA TM 78573, A-77721 Avail NTIS HC A02 /MF A01
CSCL 148

Expendable slug type calorimeter probes we re developed for
measuring high heat Out levels of 1G 30 kW 'sq cm in electric arc
pt facilities The probes were constructed with th in tungsten
caps mounted on Teflon bodies The temperature of the beck
surface of the tungsten cap is measured and its time rate of
change gives the steady, state absorbed Mat flux as rho colorimeter
probe Mats to destruction when irwrted into the arc tot Design
construction last and lierfurmonce rare eve presented	 S E S

Avail NTIS HC A11/MF A01 CSCL 20K
A 91 5 cm apartut , telescope installed aboard NASA

Lockheed C 141A artcraft for the performance of infrared
astronomy is described A unique feature of the telescope is
that its entire structure is supported by a 41 cm s pherical sit
bearing which efleclively uncouples it frim airc raft angular motion
and with inertial staN14141 on and star tracking limits tracking
errors to less then 1 arc second in most applications A general
description of the system a summary of its performance and a
detailed description of an offset tracking mechoniom is pre
rented	 J M S

N79-21791'0 Natronel Aeronautics and Space Administration
Ames Research Cente r Moffett F ield Calif
TWO DIMENSIONA, OSCILLATING AIRFOIL TEST A► -
PARATUS
Fronk L Gtbwn Andnaw J Hacker Jr and Dnnnrs S Matsuhno
In NASA Goddard Space Flight Canter The 11th Aerospace
Mach Symp 28 Apr 1977 p 177 184 iFor primary document
sea N79 21374 12 371
Avail NTIS HC All,'MF A01 CSCL 20K

A two dimensional oscillating airfoil test apparatus is
presented as a method of measuring unsteady aerodynamic forces
on an airfoil or rotot blade section The oscillating airfoil test
rig which is Ming Dural for use on an 11 X 11 foot transonic
wind tunrwI Ispeed range M 0 4 1 41 will allow determination
of unsteady loadings and detailed pressure distributions on
reprosonlative airfoil sections undergoing simulated pitching and
flapping motiais The design details of the motion gonerating
syste-^ and supporting structure are presented This apparatus
is new on the construction phase 	 J A M

0179 21714'0 National Aeronautics and Space Adminntrstion
Ames Research Cantu Moffett Field Calif
ADVANCED VEHICLE SEPARATION A"ARATUB
Micheal J OSpring and Ronald E Mancini In its The 12th
Aerospace Mach Symp Apr 1979 p 131 141 (For primsry
document sea N79 21352 12 371
And NTIS HC AI I/ MF AGI CSCL 20K

A method of obtaining lost data from two independent models
or bodies in a conventional wind tunnel is described The system
makes efficient use of wind tunnel test time with computer
control performing complex coordinate transformations necessary
tot model positioning The apparatus is designed to be used on
any of the three Unitary Wind Tunnels at NASA Amos
search Center Mechanical design details and a bna/ descriptron
of the control System to. the soparatrort apparatus are pre
vented	 J M S

N79 21772'4 National Aeronautics and Space Administration
Ames Research Canter Mullett Field Old
NASA ARC 91 Gem AIRBORNE INFRARED TELESCOPE
Robe rt E Mobley and Ted M B r ow n L. It The 121h Awospai a
Mach Symp Apt 1979 p 233 242 tilt I cit primary document
see N79 21352 12 371

N79 2IS 2'/ Nrranal Aer(nautic ► end Space Administration
Ames Research Center Moffett Field Calif
NASF TRANSPOSITION NETWORK A COMPUTING
NETWORK FOR UNSCRAMBLING p ORDERED VECTORS
hovmund S aim Apr 1979 37 p rota

, NASA TP 1426 A 76451 Avail NTIS HC A03/MF A01 CSCL
098

The viewpoints of design programming end application of
the t r ansportation network ITN) is presented The TN is a
programmable combinationa l I09K network that connects
521 memory modules to 512 processors The unscrambling of
p ortived vectors to 1 ordered vectors in one cyc le is described
The TN design is based upon IM concept of cyclic groups from
abstract algebra and primitive roots and indices from number
theory The prog r amming of the TN is very simple requiring
only 20 brts 10 bits for offset control and 10 bits tot barrel
switch shth control This simple control is executed by the control
unit I CUI nol the p rocessors Any memory access by a processor
must be cuordinated with the CU and wart for all othe r procesoo-s
to come to a synch fpnuatton point The" wa r t and synchrrantstton
events can be a degradation in performance to a compctabori
The TN application is tot multidimensional data manipulation
metros processing and data sorting and can 0 1 50 perform t
potted shuts• Unlike other more complicated and powerful
permutation networks the TN cannot of possible at all unscramble
non p orde red vectors in one cycle	 S E S
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N79 22645 * 1 National Aeronautics ano Space Administration
Ame% Research Center Moffett Feld Calif
DESIGN OF A PIEZOELECTRIC SHAKER FOR CENTRIFUGE
TESTING
Jeffrey G r-anchnl and !era1C M Henderson (California Unry
Davis) /in Johnson Space Centel The 13th Aerospace
Mach Symp 1979 p 59 70 refs (For prrmery document see
N79 22539 13 39)
Avail NTIS HC A13/MF A01 CSCL 131

The design of a prototype piezoatectiic shaker and rte
development to data is described Although cona/n design
problems remain to be solved the piezoelectric system shows
promise for adeptetron to a larger payload system such as the
proposed geotechnical centrifuge at the Ames Research Canter

JAM

N70-22547 s / National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
HELICAL GRIP FOR THE CABLE CARS OF SAN FRAN
CISCO
Rich I J P*yron /n NASA Johnson Space Center The 131h
Aero ,,ace Mach Symp `979 p 63 93 ref For prrmery
document we N79 22539 13 391
Avert 	 HC A13;'MF A01 CSCL 131

A helical cable car 9np to minimize high maintenance costs
of San Francisco s cable car operation is presented The grip
establishes a rolling contact between the cable and grtp to reduce
sliding InctrOn and associated cable wear The design develop
meet and testing of Me helical cable car grip are described

JAM

preferred for residue cn*ckmg T wo methods of residue generation
sr* described the standard fnwod of using modulo m adders
and the method of using a sell noting residue tree A simple
single bit parity check code is deacribud for checking the logical
operations of XOR OR and AND and also the arithmetic
oper ations of complement, shift and total* For checking
complement shin and rotate, the single bit panty check code is
Simpler to implement than the residue codes	 G Y

NASA CONTRACTOR REPORTS

079 12417'0 Control Technology Associstes Cupertino Calif
LABORATORY DEMONSTRATION OF AIRCRAFT ESTIMA
TION USING LOW CORT SENSORS Final Repoli
John A Sorensen [197 81 84 p refs
(Contract NAS2 93821
NASA CR 1520491 Avail NTIS HC A05 /MF A01 CS--L
148

Four nonlinear state estirnotors were devised wnich provtde
techniques to, obtaining the angular orientation lanrtudel of the
elrctah An estenswe FORTRAN computer program was developed
to demonstrate and evaluate the estimators by using recorded
flight test data This program simulates the estimator operation
and it compares the &late estimates with actual auto measure
ments The program was used to evaluate the state estimators
with data r ecorded on the NASA Ames CV 990 and CESSNA
40 2 0 aircraft A preliminary assessment was made of the memory
word length and liming requirements for implementing the
selected state estimator on a typical microcomputar	 G Y

N79 26762'0 holional Aeronautics and Space Administration
Ames Research Came , Moff*It Field Zair}
A LONG RANGE AND LONG UFE TELEMETRY DATA
ACOUISITION SYSIFM FOR HEART RATE AND MULTIPLE
BODY TEMPERATURES FROM FREE RANGING ANIMALS
Gordon F Lund (Sa n Jose State Un t i l, ( Richard M Westbrook
Thomas 8 Fryer and Rafael F Miranda May 1979 74 p
refs
(NASA TM 78590 A 76241 Avail NT1'- HC A04;'MF A0)
CSCL D68

The system includes on implantabj* Iransmitiet external
r eceiver retrenemrtter collar and a micropr ocessor controlled
-Jemodulato r The size or the implant is suitable for animals
with body weights of a Few kilograms or more further sue
reduction or the rmplent is possible The ECG is sensed by
electrode► designed for internal telemetry and to reduce movement
artifacts The P wave characteristics are then specifically selected
to Ingget a shoe radio frequencv pulse Temperatures an sensed
at desired IOCelrc,ns by thermistom and then based on a
hearbeat counter transmitted intermittently via pu .a interval
modul*Iior This modulation scheme includes floor and last
c Nrbr ation I ntervals lot a reference by nlios with the tsmpentute
intervals to achieve good accuracy even over long periods Pulse
dutelroo and pulse saywncing ere used to discriminate between
heart rate and ternpentur• pulses as well as AF nnrfannce

Author

N7W3W7e/ National Aeronautics and Spa. a Admrmstrouon
Ames Res*arch Came, Mciffeit Field Calif
CONCURRENT ERROR DETECTING CODES FOR ARITHME
TIC PROCESSORS
Hay-0,,d S Lim Aug 1979 27 p rah
NASA TP 1628 A 78101 Avail NTIS HC A03/MF AO1 CSCL

098
A method of concurrent error daloctlon lot arithmetic

processors to desctrbed low cost residue rod" with check length
I and chat obese m 2 to the I power 1 are described for
checking anlhmebc operations of addition subtterlion mulliplrca
lion division complement shat and rotate Of the three
number representations the signed magntfude r 9p resentarton is

N79 24667'a Washington Univ Seattle Dept of Atmospheric
Seances
MIDDLE ATMOSPHERE PROJECT A SEMI SPECTRAL
NUMERICAL MODEL FOR THE LARGE SCALE STRATO
SPHERIC CIRCULATION
James R Holton and William Wehrbein M*V 1979 78 p refs
(Grant NsG 22261
(NASA CR 158653 Rept 11 Avoid NTIS HC AO5; MF A01
CSCL 04A

The complete model is a sem(spectnl model in which the
longitudinal dependence is teomsented b, expansion in tonal
harmonics while the 'stdude and height dependencies are
r ep resented by a finite difference grid The model Is based on
the primitive equations in Ina log pi g"Ure cootdinote system
The lower boundary of lore model domain is eat at the 100 mb
level (to near the Ifopopousel and the effects of troprtsplienc
forcing are rrwluded in the lower boundary condition The upper
boundary rs at apptoximateiv 96 km and the latitudinal *Ktent
is aitn*r global o r hemrophe r x The basic drffetential equations
acrd boundary conp, truns are outlined The finite difference
equations a re described The intls&l conditions are discussed and
n sample calculation is presented The FORTRAN code to
in the appendix	 G Y

N79 24957'0 Intormatics Inc Polo Alto Calif
COMPUTATIONS OF UNSTEADY TRANSONIC FLOW
GOVERNED BY THE CONSERVATIVE FULL POTENTIAL
EQUATION USING AN ALTERNATING DIRECTION IMPLIC
IT ALGORITHM
Pete r M Goorpan Jun 1979 48 v lets
(Contract NAS2 9891
(NASA CR 1522741 Avail NTIS HC A03/MF A01 CSCL
OIA

A development Was the time ItnearizatlOn of the density
function This htNlhlaltpn '*ducat the solution process from
sofvmg lust a single equation Two temple oeses were rnmputed
First a one PinynsrOrrai lraveLng shock wave was computed
and competed with the analytic so l utio n Second a two
dimensional case was calculated to o a how held which resulted

R
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from a thickening ar.d subsequently thinning airfoil The resulting
flow field which included a traveling shock wave was compared
to the flow field obtained from the low frequen;y small
distu rbance transonic equation	 J A M

calculation, which proved to be extremely important in the winter
hemisphere. The present study, nevertheless, indicates that Murga
iroyd and Singleton's circulation may to fact be representative of
actual au parcel motions in the stratosphere and mesosphere

(Author)

R

N79 26070's , Control Data Corp St Paul Minn	 Research
and Advanced Design Lab
FEASIBIL I TY STUDY FOR A NUMERICAL AERODYNAMIC
SIMULATION FACILITY VOLUME 3 FMP LANGUAGE
SPECIFICATION USER MANUAL Final Report
B G Kenne r and N R Lincoln May 1979 263 p 4 Vol
(Contract NAS2 9698)
(NASA CR 1522891 Avail NTIS HC Al2/MF A01 CSCL
148

The manual is intended to Show the revisions and additions
to the current STAR FORTRAN The cha nges are made to
incorporate an FMP (Flow Model Processors fo r use in the
Numerical Aerodynamic Simulation Facility INASFI for the purpose
of simulat•ng fluid fl zw over three dimensional bodies to wind
tunnel ennror,.- ,:.,ts and in free space The FORTRAN program
ming language for the STAR 100 computer contains bath CDC
and fuque STAR exten_ions to the s • andard FORTRAN Several
of the STAR FORTRAN extens,o r is to standard FOR TRAN allow
the FORTRAN user to exploit the vector processing capabilities
of the STAR computer In STAR i OR RAN vectors can be
expressed with an explicit notation functions are provided that
return vecto , results and spezial call statements enable access
to any machine instruction	 G y

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A:^ 0591 ' Real time mass flow computer for Arc Jet
Wi',t; Tunnel. J V,na1 (r.ASA, Ames Resr.uch Center. Mo f fett Fit .,
Calif.) Ir. International Instrumentation Symposium. 241h, Albu
,lurrque. N Mex., May 15. 1978. Proceedings Part 1. (A79
1.'57605-351 Pittsburgh, Pa, Instrument Society c f America. 1978,
p.217-221 6 refs

Experiments at the Arc let Tunnel at Ames Research Center
have typical run times of 5 . 10 sec during which the test model is
subjected to an environment simulating reentry into Jupiter. Previous
real-time determination of mass flow required off line manual
computations from tap^d or strip chart data The present paper
describes a computer which provides personnel with real time
computations of mass flow. Using an 8 b . t microprocessor and
standard TTL interface circuitry, the unit interrogates temperature
and pressure instruments with other parameters to rompute mass
flow	 B J

A7 n 20057 ' On the mean meridional mass motions of the
stratosphere and mesosphere T Dunkerton (Washington. Univers ty
Seattle, Wash.) JourrI/ of the Atmospheric Sciences. vol 35. De,:
1978, n 2325 2333 52 refs. Grant No NsG 2228

Using a simplified, approximate Lagrangian-mean' dynamical
for,-,elation, the mean merrdional mass circulatirn of the strato-
sphere and mesosphere is discussed Under solstice conditions, it is
shown that this Lagrangiammean circulation may be inferred, as a
fir ! approximation, from the Eulerian mean diabatic hearing. Dial
hatic heat.ng rates for the solstices. originally delved by Muryatroyd

and Goody 11558), result in Lagrangion rrean rising motion at the
tropical tropopause, subsidence across the extra tropics, tropopause.
and a very strong summer to winter pole flow in the mesospherr

This circulation is exactly that obtained by Mutgairoyd and Single

ton (1961) for the solstices. Those authors, however, attempted to
identity this circulation as the Eui. -ran mean motion, and were later

criticized for their neglect of the meitdional eddy heat flux in the

A79 23669 ' An unusually large westerly amplitude of the
quasi-biennial oscillation. L. Coy (Washington. University. Seattle,
Wash.) Journal of the AtitroWherrc Sciences, vol. 36, Jan. 1979, p.
174 176. Grant No. NsG 2228.

A time-height section of the quasi-biennial oscillation is pre

rented for the period 1950 . 1978. The data are from the Canal Zone
station through June 1970 and fiom K,valale n from July 1970
through April 1978 (both stations are near 9 deg NI The most
striking feature in the new data is the unusually strong westerly
phase which occurred in the winter of 19771978. The magnitude of
the westerly amplitude in December 1978 was over 60 m/sec at and
above 10 nib. The easterly phase below the westerly phase o f the

1977 . 1978 winter was also unusually large. The other features in the

new data are consistent with past observations.	 B.J.

A79-24154 ' Plasma waves near Venus Initial observations.

F L. Scarf, W W. L, Tayiut. and I M. Green ITRW Defense and

Space Systems Group, Redondo Beach, Calif 1. Science, vol. 203.
Feb 23. 1979, p. 748 750 9 refs. Contracts No NAS2 8809 No
NAS2-9842.

The Pioneer Venus electric field detector was used to obser.e
significarnt effects of the interzction o f the solar wind with the
ionosphere of Venus all along the orbiter tralector •1. Information on

sharp and diffuse shock structures and on plasma oscillations emitted
by suprathermal electrons beyond the bow shock is considered. and
wave particle interaction phenomena important near the boundary of
The da y side ionosphere are rioted. 	 M. L.

Ai424170 ' Preliminary results of the Pioneer Venus
nephelorri experiment. B Ragent (NASA Am-?s Research Center,
Moffett Field, Calif ) and J Blamont ICNRS, Service d'Aeronomte.
Verrieres Ie Buisson Essonne. France) Science vol 203 Feb 23.
1979,p 790 792 7 refs.

Preliminary results of the nephelometer experiments conducted
aboard the large snunder. day, north, and night probes of the Pioneer
Venus mission ate presented The vertical structures of the Venus
clouds observed simultaneously at each o f the four locations from
altitudes of from 63 kilometers to the surface are compared, and
simdatrties anddifferences are noted Tentative results from attempt
ing to use the data from th • . ephe!ometer and cloud particle size
spectrometer on the sou vin probe to identif y the indices of
refraction of cloud parttclr in various regions of the Venus clouds
arc reported Finally the nephe!ometer readings for the day probe
during in-part nn the surfice o f Venus are presented	 (Authorl

A79 28074 • Data processing in inferred astronomy R P
Polzmann, Jr. (NASA, Ames Research Center, Institute f or Advanced
Computation. Moffett Field, Calif.) In Modern utilization of in

hared technologv IV. Proceedings of the Seminar, San Diego, Calif.,
August 30, 31, 1978, IA79 28069 1035) Bellingham, Wash . Society

of Photodptical Instrumentation E jineers, 1978. p. 3642. 7 refs.
Infrared astronomy is often carried out with rocket probes or

orbiting satellite telescopes in order to escape the effects of atmo-
spheric absorption The data returned from such missions is a highly
abstracted digital representation of measurements made by analog
detectors The ability to extract infrared-emission information from
these data st reams depends on a thorough understanding of the

information itow from the telesoope aperture to the computer ren
ter. This paper reviews the primary elements of this end to end
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wncept and the impact of each of these elements on the data
processing algorithms, including the division txtween onboard And

ground processing for scientific measurements.	 B.J.

A79, 34240' Anuoorrelation of Xrsy bright points with

sunspot numtYrr, 1970 1978. L Golub (Harvard Smithsonian Center
for Astiophvsics Cannbndge, Mass) J M Davis, and A S. Krieger
(American Science and Engineering. Inc., Cambridge, Mass.' Astro

physical Journal Part 2 Letters to the Editor vol 229. May 1,

1979 p L145 L 150 15 refs Contracts No NASw 2027. No NAS2
7424, No NAS2 8683 No NASB 27758, No NASB 31374

Soft X ray observations of the solar xnona over the period
1970 1978 show that the number of small short lived bipolar mag
netic features IX -ray bright points) vanes inversely with the sunspot
index. During the entire period from 1973 to 1978 most of the
magnetic flux emerging at the solar surface appeared ern the form of
bright points. In 1970. near the peak of solar cycle 20, the oontrrbu
trons from bright porno and from active egions appear to be

approximate l y equal These observations strongly support an eariner

suggestion that the solar cycle may be chaiactert ,ed as an oscillator
in wave-number space with relatively little variation in ll,e average
total rate of flux emergence. 	 (Author)

A7940279 • A 131,15/ Reed Solomon Code for large mem
city systems. R S Lim (NASA, Ames Researrh Center, Moffett
Field, Calif I In National Computer Conference. New York, N Y.
June 4 7, 1979. Proceedings (A79 40276 17 591 Montvale, N.J.,
AFIPS Press, 1979, p 205 208 12 lets

This paper descnrbes the encoding and the decoding of a 131,15)
Reed Solomon Code for multiple burst error correction for large

memory systems The decm;ing procedure consists of four steps (11
syndrome calculation, 12) error location polynomial ca lculation, 13)
error location numbers calculation, and (4) error values calculation.

The principal features of the design are the use of a hardware shift

register for both high speed encoding and synd r ome calcu l ation. and
the use of a rommercully available 131,15) decoder for decoding

Steps 2. 3 and 4	 (Author)

A79,40818 ' Further results of the Pioneer Versus

nephelomete , experiment. J Blamont (CNRS Srnrce d Aerunomre,
Vrrrreresle Buason, Essonne, Fiarrcel and 8 Rayent (NASA. Ames
Research Center, Moffett Field, Calif I .Science. Vol 205 July 6.
1979• P. 67 70 9 refs.

Backscattenng data for the nephelurneter experiments con
ducted aboard the Pioneer Venus mission probes, rncludirx) data up
to the highest altitudes measured by the probes, are presented A few

smal l signals were detected below the main cloud dock Ambient
radiation was measured at near ultraviolet and visible wavelengths

the variation of extinction of near ultraviolet with altitude is
inferred Ambient radiance decreased mare rapidly at 530 than at
745 nanoineteis .n the lower atmosphrre	 (Author)

the small external module, the data can be rrhammitted by a radio
link for complete patient mobility or the energizer signal pickup

module can be wired to a bedside readout unit Continuous data are
available from the system so that the dynamic ICP changes reflecting
arterial blood pressure can be observed and used for diagnnsn. 	 S D

A1941424 • An inductively powered telemetry system for

temperature. EKG, and activity monitoring T B Fryer, G. F Lund.
and B A Williams (NASA. Ames Research Center, Mo f fett Field,

Calif.) 8iote/enrerry and Patient Monitoring. Vol 5. no 2. 1978, P.

5376 10 refs Grant No NsG 2293
An implant telemetry system for the simultaneom monitonnS

Of temperature, activit y , and EKG from small animals, such as rats,

ha y recently been designed with the novel feature that instead of a
battery the system is energized by an inductive field A 250 kHz

resonant tail surrounds the cage (30 x 30 x 20 cm) and provides the
approximately 100 microwatt of power required to operate the
implant transmitter while allowing the animal unrestrained move
ment in the cage The implant can also he battery operated -t desired.

RF transmission is in the 8 10 MHz band, which allows the use of a

simple essentially single IC chip receiver 	 (Author)

A79 43930 ' Equatorial wave mean flow interaction - A
numerical study of the role of latitudinal shear J_ R Holton

(Washington, Univeis,ly. Seattle. Wash. 1. Jou rnal of the Armowheric

Sctences, Vol 36, .)one 1979. p 10301040 13 refs NSF Grant No
ATM 7684633 Grant No NsG 2228.

A time dependent primitive t-quation model fo r an equatorial
channel is used to assess the interaction of equatorial Kelvin and
mixeil Rosshv gravity waves with the mean flow The proposed
model involves a semumpbcil time^differencing scheme and a
finite-difference grid in the mendional plane It is shown that forced
equatorial waves interact with mean flow to produce equatorial lets
characterized by downward-moving westerly IKelvm wave forcing)

and easterly (mixed Rossby gravity wave forcing) shear zones,
respectively For parameters characteristic of the observed waves in
the equatorial stratosphere, the wave mean flow interaction process
always reduces the amplitude of any initial c r oss-equatorial mean
wind cheat The mean flow profile tends to become symmetric about
the equator as the interaction process continues. 	 S.D.

A79 48218 ' A possible 2-day oscillation near the tropical
stratopause. L Un a (Wash ngton, Umversrty, Seattle Wash 1 Journal

Oil the 4r rrrospherrc Sciences Vol. 36, Aug 1979, p 1615 1618 6

refs Grant No NsG 2228
An examination of daily meteorological rocket data taken

during Januar y and February 1977 at Kwalalem, Marshall Islands 19
deg N. 168 deg El suggests the presence of a large oscillation in the

mendronal w-nd with a period near 2 days Some rocket data taken
concurrently at othei .taiini.s s also presented The Ca nal Zone

station 19 deg N. 80 deg WI suggests a possible 2 nay oscillation,
while middle and high latitude stations s ssow variability with periods

ranging from 2 5 days	 (Author)

R

A79-41400 a Telemetry of mtracranral pressure T B. F ryer,

S. D. Corbin, G. D Silverberg, E V Schmidt, and A K. Resin

(NASA, Ames Research Center, Moffett Field Stan f ord University,

Stanford, Cald.l. 8,ore/ernetry and Parrenr Monitoring, Vol 5, no 2,
1978, p 88 112. 33 o fs Grant No NGR 05020 634

A completely implantable eprdwal pressurr telemetry system

dos-gned for accurair measurement of intracianial pressure 0CP) is
descrrhed. The implant device is batteryless, providing unlimited
operating Or The described system uses a capac,bve pressure

transducer with excellent long term stability Once detected with the
transducer and converted to a frequency with the oscillator

electronics, the pressure signal is digitized If is then telemetered
without the pouibihfy of further degradetinn After detection with

A79.49720 • e Onaxis velocity component measurement
with laser veloexneters. S Net- anti W Clark INASA, Aries Research
Center. E6tc tromc Instrument Development Branch, Moffett Field,
Calif i AIAA Journal, Vol 17. Sept. 19 79. n 10 1 3 1015 11 refs.

The apphcatnon of Doppler shifted laser light to the measure
ment of thr two velocity componenls normal to the tyitical axis of
the system is relatively simple as compared to the measutement of
thr nrnaxrs velocity component The present paper dea l s w.ih the

wterence tram Ilocal oscillator) technique and the dual Mari Ifnnge
mode) technique, which have been developed for measuring the
on-axis component. Some results obtained for the on axis cons.
portent air examined.	 V P.
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A79 51499 ' Oxides of nitrogen and the clouds of Venus
A J Watson, T M. Donahue, D H Stedman (Midugms, University.
Ann Arbor, Mich.), R. G Knollenbery (Partcle. Measuring Systems,
Inc, Boulder, Colo.). B R.ulent (NASA, Ames Research Center,
Molfet! Field, Calif.), and J. Blamont (CNRS. Service d'Aeronomre.
Veuieres le Butsson, Essonne, France) Ge whysrcal Research Let

tern, vol 6, Sept. 1979, p 743 746 18 nets Contract No.
NAS2 9126.

Nitric oxide may be produced in the atmosphere of Venus by
lightning storms in the clouds. The paper suyyests that the odd
nitrogen thus far ned may play an rmpo: tent pail in the chemistry of
the clouds SpecificallV, production rate, for NO2 .n the limiting Bose
of high NO concentrations ere estimated. If the NO density is high, it
it Suggested that NO2 may catalyse the production of sulfuric acid
aerosol from sulfur dioxide and water vapor, and may also form
nitrogen sul f u r compounds such as nitiosyl sulfuric acid, NOHSO4
The large partrieles seen by the Pioneer Venus sounder probe may
contain considerable quantities of NOHSO4 If this is the case, odd
nitrogen must be present o1 the atmosphere in at least a parts per
million mixing ratio	 (Author)

PATENTS

N79 18580'	 National Aeronautics and Space Acl—,,s;ration
Ames Research Center Moffett Field Calf
MINIATURE IMPLANTABLE ULTRASONIC ECHOSONO-
METEP. Patent
Gilbert K Kopma inventor Ito NASA) Issued 29 Aug 1978
7 p Filed 12 Jan 1977 Su persedes N77 15621 115 06 p
20786
(NASA Case ARC 1 1035 1 US Patent -4109.644
US Patert App1 SN 758721 US Patent Class 128 2V
US Patent Class 1282052 US Patent Class 128 2 1A) Avail
US Patent and T r adema rk Office CSCL 068

A m.mature echosonometer adapted for implantation in the
interior of an animal for imaging the internal structure of a
organ tissue or vessel is presented The echosonometer includes
a receiver , t ransmitter circuit which is coupled to an ultrasonic
transducer Power is coupled to the echosonometer by electro
magnetic induction through the animals skin Imaging signals
iron the echosonometer are electromagnetically transmitted
through the animal s skin to an exte r nal readout apparatus

Offrcual Gazette of the U S Patent and Tradema r k Office

N79 28771' National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
BIOMEDICAL ULTRASONOSCOPE Patent
Robert D Lee inventor Ito NASAi issued 29 Ma y 1979 12 p
Filed 30 Sep 1976 Supersedes N77 15619 115 06
p 07861
(NASA Case ARC 10994 2 US Patent 4 154 230
US Patent At# SN 759965 US Patent Class 1 26 660
US Patent Class 73 6261 Avail 	 US Patent and Trademark
Office CSCL 06A

The combination of a C mode scan electronics in a portable
battery powered bromedr , 'al ult r asonoscope having A and M mode
scan electro nics The C mode scan electro nics comprises a plurality
of transducer elements arranged in a row and adapted to be
positioned on the skin of the patients body for 11) converting
a pulsed electrical signal to a pulsed ultrasonic signal l21radiating
the ultrasonic signal into the patient s body (31 picking up the
echoes reflected from interfaces in the patient s body and
(4) converting the echoes to electrical signals Each transmitter
is coupled to a respective tranducer for transmitting a pulsed
electrical signal and for transmitting the convected electrical echo
signals directly to the receiver

Official Gazette of the U S Patent and Trademark Office

N79 31498'# National Aeronautics dnd Space Administration
Ames Research Cante r Moffett Field Calif
ELECTRICAL SNORT LOCATOR Patent Application
Gordon J Detsoo and David Joseph Devine inventors Ito NASAI
Filed 24 Aug 1979 12 p
INASA Case ARC 11 1 16 1, US Patent Appl SN 069485) Avail
NTIS HC A02/MF A01 CSCL 09A

An electrical short finding instrument suited for locating shorts
as they occur while an electrical system it being wired sounds
an alarm as soon as a short is produced and further ide.-defies
the conductors that are shorted together A ring counter derives
input pulses from a squarewave oscillato , The outputs of the
counter are fed through transistors to an array of light emitting
diodes Each diode is connected to an electrical conductor such
as a bus ba. that is to be tested Leads and connector permit
such connections to be made to the bus bar assembly In the
absence of a short between two electrical conductors the diodes
are sequentially illuminated When a short occurs a comparator!
multivibrator circuit triggers an alarm and stops the oscillator
and the sequential energization of the diodes The two diodes
that r emain illuminated identify the bus bars that are shorted

NASA
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FEDERAL AVIATION ADMINISTRATION

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A79 23581 • Dynamic simulation studies of fuel eonserva
,ion proceduresusad in terminal areas. P J O'Brien (FAA, Nat anal
Av;atan Facilities Expetimental Center, Atlantic City, N.J.), L.
Tobias, and E. A. Palm, (NASA, Ames Research Center, Moffett
Field, Calif l In Air 	 ^ntrol Association, Annual Fall Con
feience, 23rd, Fort 4tia. 	 c ► , October 25, 1976. Proceedings.
(A79 23580 08 041 Washington. D.C., Air 	 Control Associa
tion, Inc 1978, p. 9 15.

A sirnulat an prour,im was devised to study the effects o f fuel
isolated rotor. However, if both rotors do not have the same blade
geometry, totaling stall affects the whole compressor only if the first

stage initiates it, and in the case of wall separation, this phenomenon
is restricted to the stage in which it is initiated	 (Auttior)

A79-45262 • • Acceleration of transonic potential flow caleu
lations on arbitrary meshes by the mul • iple grid method. A. Jameson
(New York. University, New York, N Y I In Computational Fluid
Dynamics Conference, Will amshurg, Va . July 23 25, 1979, Collec
tion of Technical Papers. (A79452511%341 New York, American
Institute of Aeronautics and Astronautics. Inc., 1979, p. 122 146 14
refs. Contracts No N00014 . 77 C 0032 No. E  76, C 02 3077
Grants No. N:G 1579 No, NGR 33.016 201 IAIAA 79 14581

A •nuluple grin method for transonic flow calculations :s

developed. The Proposed scheme incorporates a generalized alterna
zing dneclion method as the smoothing algorithm Numerical

ex periments indicate that this multigrid alternating direction method

conve r ges rapidly and rel ably for a range of cases typical of the

cruising regime up to the onset of drag rise It also appears that the
method can be ,eadily generalized to treat three-dimensional flows

B.J

T
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U.S. ARMY RESEARCH AND TECHNOLOGY LABOR(

X

FORMAL REPORTS

N79 100290 Arm •r Research and Technology Labs Moffett
Field Calif
VELOCITY MEASUREMENT ABOUT A NACA 0012 AIRFOIL
WITH A LASER VELOCIMETER
Danny R Hoad Aarren H Young Jr and James F Meyers
Jun 1978 15 p refs
iAD A056447 1 Avail NTIS HC A02 MF A01 CSCL 20/4

A lase , velormeter measu red the velocity field about a wing
with a NACA 0012 airfoil section These measurements were
compared at two low angles of attack i0 deg 4 15 deg) with a
two dimensional viscous flow prediction program At 0 deg
the comparison provided confidence in the effectiveness and
accuracy of the lase r veloc.meter Ar 4 15 deg the data
indicated that a small laminar separation bubble with oscillating
shear layer probably existed The unique capability of the laser
velocimerer in measuring absolute flow magnitude and direction
without prior knowledge of general Row direction was demon-
strated in the complex separated reverse flows over the wing at
an angle of attack of 19 4 deg	 GRA

NASA CONTRACTOR REPORTS

N79 17b16'* Ohio State Univ Columbus Human Performance
Center
EVALUATION OF KINESTHETIC TACTUAL DISPLAYS
USING A CRITICAL TRACKING TASK	 c64
Richard J Jatiac,nski Dwight P Miller Richard D Gilson and
Robert T Ault In MIT Pr)c 1 3th Ann Cont on Manual
Control 1977 p 439 446 refs (For primary document see
N79 17475 08 511
,Grant NsG 21791
Avail NTIS HC A20 MF A01 CSCL 05H

The study sought to investigate the feasibility of applying
the critical tracking task paradigm to the evaluation of kinesthetic
tactual displays Four subjects attempted to control a first order
unstable system with a continuously decreasing time constant
by using either visual or tactual unidimensional displays Display
aiding was introduced in both modalities n the form of velocity
quickening Visual tracking performance was better than tactual
tracking and velocity aiding improved the critical tracking scores
for visual and tactual tracking about equally The results suggest
that the critical task methodology holds consrd. r rable promise
for evaluating kinesthetic tactual displays 	 L S

N 79 1 761 1' a Ho—g Ve.tol Co Ph Iddelph,a P r

ROTARY WING AERODYNAMICS VOLUME 2 PLRFORM
ANCE PREDICTION OF HELICOPTERS Final Report
C N Keys and A I Stephnarwsk, ed	 Jar, 1979 242 p
refs
,Contract NAS2 70071
(NASA CR 3083 1 Avail NTIS HC All MF A01 CSCL OIA

Application of theories as well as special methods of
procedures applicable to performance prediction are illustrated
first on an example of the conventional helicopter and then
winged and tandem configurations Performance prediction of
conventional helicopters in hover and vertical ascent are
investigated Various approaches to performance prediction in
forward translation are presented Performance problems are
disci-ssed only this time a wing is added to the baseline
configurat-n and both aircraft are compared wilt) r espect to
their This compar ison is extended to a tandem
Appendices on methods to- estimating performance ,guarantees
and growth of ai r c raft concludes this volume	 L S

N79 22039'0 Boeing Venol Co Philadelphia Pa
ROTARY WING AERODYNAMICS VOLUME 1 BASIC
THE' 'ES OF ROTOR AERODYNAMICS WITH APPLICA
TION 10 HELICOPTERS
W Z Stepniewsk, Washington NASA Jan 1979 302 p
refs
Contract NAS2 70071

iNASA CR 30821 Avail NTIS HC A14 /'MF A01 CSCL 01A
The concept of rotary wing aircraft in general is defined

The energy effectiveness of helicopters is compared with that of
other static ' h r ust generators in hover. as well as with various
air and ground vehicles in forward translation The most important
aspects of rotor blade dynamics and • oto r control a re reviewed
The simple physicomathematical model of the rotor offe r ed by
the momentum theory is introduced and its useful n ess and
limitations a r e assessed The combined blade element and
momentum theo ry approach which provides greater accuracy in
performance predictions is described as well as the vortex theory
which models a roto r blede by means of a vertex filament or
vorlicdy surlace The application of the velocity and acceleration
potentia l theory to the determination of flow fields around three
dimensional non rotating bodies as well as to roto r aerodynamic
problems is described Airfoil sections suitable fo r rotors are
also considered	 A R H
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JOURNAL ARTICLES, BOOKS AND
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A79 29720 • A comparison of kmasthetic-tactual and visual
displays via a critical tracking task H J. Jagacinsk . D P Miller, and
H D Gilson (Ohio State University, Columbus. Ohio). Human

Factors vol 21. Feb. 1979, p. 7986. Army sponsored research.

Grant No. NsG 2179.
The feasibility or using the critical tracking task to evaluate

kinesthetic tactual displays was examined. The test subjects were

asked to control a first-order unstable system with a continuously
decreasing time constant by using either visual or tactual unidimen
sional displays. The ,esults indicate that the critical tracking task is

both a feasible and a reliable methodolog y for assessing tactual

treekmg. Further, that the critical tracking methodology is as
sensitive and valid a measure of tactual tracking as visual tracking is

demonstrated by the approximatel y equal effects of quickening for

the tactual and visual displays.	 S. D.

X



AEROMECHANICS LABORATORY

Y

FORMAL REPORTS

N79 100{4'# National Aeronautics and Space Admrnistratiun
Ames Research Center Moffett Field Calif
AEROACOUSTIC RESEARCH: AN ARMY PERSPECTIVE
H Andrew Morse and Fredric H Schmitt 1n NASA Langley
Res Canter Helicopter Acoustics Pt 2 Aug 1978 p 797 817
refs Prepared in cooperation with Army Res and Tachnol Labs.
Fort Eustis Vs (For primary document see N79 1 084J 01 711
Avail NTIS HC A19/MF A01 CSCL 20A

A short perspective of the Army aeroacousYic research
program is presented that emph:saes rotary wing aerodynam-cally
gene r ated noise Exciting breakthroughs in experimental tech
niques and facilities are reviewed which a r e hel Ding build a
detailed understanding of helicopter external noise Army and
joint Army, NASA supported research programs in acoustics which
promise to reduce the noise of future helicopters without severe
performance penalties are included	 J M S

N79 15977'# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
MISSION ENVIRONMENT SIMULATION FOR ARMY
ROTORCRAFT DEVELOPMENT: REQUIREMENTS AND
CAPABILITIES
David L Key Billy L Odnea l and John B Sina^On 1n AGARD
Piloted Aircraft Environ Simulation Tech Oct 1978 17 p
refs Prepared in cooperation with Army Aviation Res and Develop
Commend Moffett Feld Calif (For primary document see
N79 15973 07 091
Avail NTIS HC A14iMF A01 CSCL CIE

The rich and vaned detail visible in terrain flight rust be
presented by a wide field of view system with much detail and
high resolution The rotary wing R&D simulator must have great
versatility for easv change of cab configurations and the capability
to accommodate a two or three man crew Basic specifications
for an adequate visual display were developed and are compared
with current and forecasted techniques for image generation and
presentation Results of a study performed to determine the
feasibility of meeting these requi rements using the current
technology of TV camera model image generatio n and projected
displav are discussed and an assessment of the po-sibdrty that
computer generated imagery can achieve the desired level of
detail is p r esented	 G Y

079 27084's Army Research and Technology Labs Moffett
field LJO	 AeromeChjli Lot,
WIND TUNNEL TESTS OF FOUR FLEXIBLE WING ULTRA
UGHT GLIDERS CO2
Robert A Ormrston In NASA Langley Res Center Sci and
Technol of Low Speed and Motarless Flight Jun 1979
p 557 589 (For primary document see N79 27070 16 011
Avail NTIS HC A99/MF A01 CSCL 01A

The ae rodyna m ic lift drag and pitching moment chatactens
tics of four full scale flexible wing ultraligrit gliders were measured
in the settling chamber of a low speed wind tunnel The gliders
were tested over a wide range of angle of attack and at two
diffe rent volocrties Particular attention was devoted to the lift
and pitching moment behavior at low and negative angles of
attack because of the potential loss of longitudinal stability of
fl exible wing gliders in t his regime The test results were used
to estimate the pe r formance end longitudinal control ch ► rracten5
tics of the gliders	 J A M

NASA CONTRACTOR REPORTS

079 20103'# Washington Univ St lows. Mo	 School of
Engineering and Applied Science
THE ROLE OF ROTOR IMPEDANCE IN THE VIBRATION
ANALYSIS OF ROTORCRAFT PART 4 Flrsel Report
Kurt H Hohenemser Jun 1978 38 p refs Prepared for
Army Aviation Res and Develop Command Moffett Field Calif
(Contract NAS2 7613)
(NASA CR 1522611 Avail NTIS HC A03/MF A01 CSCL
O1C

A method for a strongly idealized case of vertical excitation
and for rolling and pitching moment excitation of a four bladed
hingeless rotor on an up focussirig fle.able mount is developed
The seroelastic roto r impedances are computed directly with a
finite blade element method that includes aerodynamics The
rotor impedance matrix for three or more blades is determined
from the root moment impedance for a single blade by a simple
multiblade transformation rule Farce and moment amplitudes
transferred from the ro'oi to support are Inund to he critically
dependent on the support dynamics 	 S E S

N79 26683'a	 Stanford Unry Calif	 Dept of Aeronautics
and Ashnnautics

AERODYNAMIC SOUND GENERATION DUE TO VORTEX
AEROFOIL INTERACTION PART 2 ANALYSIS OF THE
ACOUSTIC FIELD
R Parasa r sthy and K Karamcheti Sep 1972 75 p refs
Sponsored in part by Army Mobility Res and Develop Com
mand
(Contract NAS2 61581
INASA CR 1 52231 1 Avail NTIS HC A04/MF A01 CSCL
20A

The Lighlhill method was the basic procedure used to analyze
the sound field associated with a vortex of modified strength
interacting with an airfoil A free vortex interacting with an a rfo.1
in uniform motion was modeled in order to determine the sound
held due to all the acoustic sou r ces not only on the airfoil
surfaces Idipolesl but also the ones dist r ibuted on the per
turbed flow field Iquadrupolesl due to the vortex airfoil interaction
Because inv,sc-d f low is assumed in the study of the interaction
the quad t upoles considered in the perturbed flow held are entirely
due to an unsteady flow field The effects of sirfoil thickness on
the second r adiation are examined by using a symmetric Joukowskt
airfoil for the vortex airfoil interaction Sound radiation in ; plane
far field simplification and computation of the sound field are
discussed	 A R H
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CHAPTERS OF BOOKS

A79 19653' F The role of rotor impedance in the vibration

analysis of rotorerah. K H Hohenemser (Wash ngton Univer'ty, St
Louis, Mo ) and S K. Yin (Bell Helicopter Textron, Fort Worth,

Tex.l. in European Rotorc r att and Powered Lift Aircraft Forum.
4th, Stresa. Italy, September 13 15. 1978, Proceedings. Volume 1.
IA79-186370601) Gallarate, Italy, Costruzioni Aeronautiche Gio-

vanri Agusta S p A , 1978, p 17 0 to 17 34 14 ef% Contract No

NAS2 7613
In an improved method which retains the advantage of separate

treatment of rotor and airframe, the rotor impedance is used to
correct the input to the airframe This improved method is illustrated
for a strongly idealized case of vertical excitation end ' lien for rolling

and pitching moment excitation o f a four bladed hingeless rotor on

an up focussing flexible mount Contrary to the usual approach that
represents aer oelastic blade motions by a series of normal blade
modes in vacuum, the aeroelastic rotor impedances are condputed
directly with a finite blade element method that includes aerody-
namics. The rotor impedance matrix for three or more blades is
determined from the root moment impedance for a single blade by a
simple multiblade transformation rule Force and moment ampli
tudes transferred from the rotor to the support are found to be
critically dependent on the support dynamics.	 (Author)

A79 19792' - Viscous flow analysis in mixed flow rotors. I.
Khalil, W. Tabakoff, and A Harnett IOncinnat , Umversrty. C ncin

natt, Ohio) American Sociery of Mechanical Engineers Winter An

nual Meeting . San Francisco, Cahif, Dec. 10 15. 1978. Paper 78-INA1

GT 3 15 p . 18 refs. Members. $1.50. nonmembers, 53.00 Contract
No NAS2 7850

A method for analyzing the viscous flow through turbomach ire

rotors is presented. The field analysis is based upon the solution of
the full Navier-Stokes equations over the rotor blade to blade stream
channels. An Alternating- Direct on Implicit method is employed to
carry out the necessary numerical integration of the elliptic govern

rig equations The flow analysis may be a pplied to various t ypes of

tuibomaclrne rotors. Preliminarily, only the case of laminar flows
are considered in this paper The flow characteristics within the

rotors of a mixed flow turbine and a radial bladed compressor are
investigated over a wide range o f operating conditions. Excellent

results are obtained when comparect with existirg experimental data
The method of this analysis is quite general and can deal with a wide

r a nge of applications Possible modificafion of the present study to
deal with turbulent How cases are also identified. 	 (Author)

A7122475' Parameter identification applied to analytic
hingeless rotor modeling. 0 Banerlee (Hughes Helicopters. Culver

Cit y . Calif.), S T Crews IU.S. Army, Systems Development and
Qualification D-- St Lnt:-s, Mo 1, and K H Hohenemsei (Wash ny

ton University, St Louis. Ao I American Helicopter Society Jour

nalf vol 24, Jan 1979. p 26 32 15 refs Army sponsored research,

Contract No NAS2 7613
It is known that dw:amic rotor inflow has a substantial effect on

rotor dynamic loads Despite the complexity tit the unsteady flow
problem, simple analytical models can be made useful h r, identifying

their parami:!ens from transient response tests without performing
flow messwements Two analytical utflov. models are studied the
first is basil on an equivalent blade Lock number, the second is
based on a tune delayed uosteadq nxsmenturn inflow In preparation
for the experimental data analysis, identifications from emulated
test data and an eigenvalue analysis are performed The experimental
results show that the first analytical inflow ris ttel is accurate for
rotor advance ratios of 04 and above For lower advance ratios, the

second inflow model prnvrdes better accuracy Prediction studies
with experimental data not used for the identification are performed
to determine the accuracy of the mathematical models 	 IAuthorl

A79-24213 Water tunnel visualizations of dynamic stall.
K. W McAlister and L W Cair IU S Army , Aetomechamcs
Laboratory. Moffett Field, Calf l In Nonsteadv fluid dynamics,
Piocilvdings of the Winter Annual Meeting, San Francisco, Calif,.
December 10 15. 1978, IA79 24201 08 341 New York. American
Society of Mechanical Engineers, 1978, p. 103 110 8 refs

A two dimensional experiment was conducted m it tunnel
using hydrogen bubble flow visualizations for the purpose of
ex posing, independently, the behavior of the viscous and mvisc,d
domains dunny unsteady airfoil stall By mposing a large amplitude
pitch oscillation alsuut the static stall angle of a mol l ified NACA
0012 airfoil, an unsteady environment was created that not only
altered considerably the progression of flow reversal alonq the airfoil
surface from what was observed in steady flow, but a l so caused a
unique succession of vortical developments to appear that is
unparalleled in steady flow. More importantly, the first stage of
dynamic stall was f ound to be the r ap-d spread of a thin region of
reversed flow over the entire u pper surface of the airfoil which
momentarily created a freeshear layer without any appreciable
disturbance of the viscous inviscid boundary. This free shear layer

broke down rapidly into a multitude of discrete vortices that
eventually coalesced to produce a dominant shear laver vortex,
followed by a dynamic-stall vortex	 IAuthorl

A7929005 •, Vibration and response of nonuniform rotat-
ing beams with discontinuities D H Hodges (U.S Army, Aerome
chanics Launratory Moffett Field. Cali' ) In Structures. Structural
Dynamics. and Materials Conference. 201h. St Louis, Mo., April 4 6,
1 979, Technical Papers on Structures and Materials. (A79-29002 11-
39) New York, American Institute of Aeronautics and Astronautics,

Inc., 1979. p. 29-38 13 refs. (AIAA 79-0731)
The direct analytical method of Ritz is applied to solve for the

modal frequencies mode shapes, and response of a nonuniform
rotating beam with dismnhnuities in bending stiffness and mass
distribution. Unlike mnveoi.onal modal methods. however, separate
series of adm ssiblt functions are assumed within segments of the
beam that are tree from discontinuities in stiffness and mass

properties. Results a r e obtained that converge to the exact solution
so that bending moment and shear force distributions can be
expresseo simply and accurately in terms of de rvatves of the
displacement. Results from this method are compared with those
from conventional Rayleigh Ritz methods and found to be superior
in terms of accuracy and simplicity. 	 IAuthorl

A7938136 Aeroelastx; stability analysis of the AD 1
manned oblique-wing aircraft. M J Rutkowski (US Army Aero
mechanics Laboratory Mo f fett Feld Calif I Journal of Aircraft
vol 16. June 1979 p 401 406 23 ef•,

The AD 1 manned flight test program being conducted jointly
by the Ames and Dryden Flight Research Centers of NASA is
entended to evaluate the stability. control, and handling characters
tics of oblique wing aircraft The results of the aetoelastic stability
analysis carried out a! Ames in support of the AD i program are
lesented for the oblique wing. both with and without ailerons
When the wing is swept, the significant mode of instability is

low f requency, oblique wing flutter With the oblique unswept,
however, the critical mode is bending torsion aileron flutter The
latest version of the NASTRAN computer code, as well as the Ames
PASS F LUT program, was used in these studies 	 (Author)

A79-46063 Direct solutions for Sturm-Liouvdle systems
with discontinuous coefficients D H Hodges IU S Army , Aerome

chanics Laboratory, Mullen Feld, Calif I AIAA Journal. vol. 17.

Auu 1979, p 924 926
The Ritz direct method is applied 10 a class o f Sturm Liouville

structural vibration problems with discontinuous coefficients Terms
of a power series are used as admissible functions within segments of
the domain that are chosen to have all discontinuibts at then

Y
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extremities. Only geometric boundary conditions are satisfied by the
admissible functions, chosen to Ise terms of a power series, and
geometric continuity n enforced at the segment boundaries 	 0 J

A79 49060 0 A system for interdisciplinary analysis - A key

to improved rotoreraft design. A W Kerr IU.S Army, Research and
Technology 1 aboralor es, Moffett Field, Calif.) and J, M Davis (U S.
Army, Aeromechanics Laboratory, Moffett Field, Calif.) In Ameri-

can Helicopter Society, Annual National For im , 351h, Washington,

D.C., May 2123, 1979, Proceedings. (A79 49053 21 01) Washing
ton, D.C., American Helicopter Society, 1979 15 p 16 refs. (AHS

798)
Development of the Second Generation Comprehensive Helm

copter Analysis S y stem 12GCHAS) s being initiated by the U.S.

Army Research and Technology Laboratories This system provides
the capability to model the total helicopter to predict performance,

loads, vibration, xroelastic stability, stability and control, and
acoustics characteristics. This interdisciplinary analysis system is a
basic tool required to support the rotorcraft design process Aspects
of this system which affect its apphcat on as a design tool are
addressed. A primary consideration in the development of the system
is the manner in which component parts of the helicopter are

combined analytically to represent the total vehicle system. The
r esults of a workshop conducted to discuss formulation of equations

and re l ated issues a r e summarized. Requirements to make the system

easy to use are explored, nclud ng the manner in which -t is

applicable through all phases of aircraft design and development
from conceptual analysis through flight test and detailed modiica.

tool, su pport	 (Author)
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AMC JET ENGINES
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A-7 AIRCRAFT

Computational optimization and rind tunnel test of
transonic n ing designs
[AIAA PAPER 79-0080]	 p0027 A79-2..526

ASIOGIRESIS
Prebiotic bucleotide oligomerization in d

fluctuating environment - effects of kaolinits
and cyanamide

p0109 A79-29930
Prwbiotic condensation tractions using cysnuid•

p0110 A79-37932
Chemical evolution. IIII - Pyriaidinee from

hydrogeb cyanide
p0111 179-37939

An approach to the origin of self-roplicatinq
System. I - Intet wleculat interactions

P01111 479-37948
ABLATION

Shock tube spectroscopy of CJ a C2d mistake in the
140 to )DO no range --- for Jovian entry probe
ablation layer simulation
(AIAA PAPIN 79-0094)	 pOJb4 A79-23530

Transient thermal response of ablating bodies
P0065 ► 79-23694

Transient ablation of Teflon to intense radiative
and convective environments

p0077 A79-38123
ABLATIVR nATINIALS

susetkcal simulation of experiments in the Giant
Planet facility
[ al ►► PAPER 79-11101]	 p0077 A79-36567

Development, fabrication and test of d bigm purity
silica beat shield
( RASA-CR- 15. 117 )	 p0053 979-19333

ABSORBERS (EQUIPMENT)
Electrochemically reyeowteble carbon dioxide
absorber
[NASt-CR-15:099]	 p0103 979-29794

ABSORPTION RANDS
-1 ABSORPTION SPECTRA

ABSORPTION CROSS SECTIONS
shock-tube determination of absorptioa cross
sections, and A 2 Delta - 1 1 Pi band transition
moseats of SAN

p0073 A79-32120
An experimental determination of the cross section
of the swings band system of C3

pO088 A79-51121
ABSORPTION S1tCTBA

Is 	 IELLUBIC LIMES

shock-tube determination at absorption cross
sectious soil l 1 Deite - I 2 Pi band transition
solvents of SiH

p0073 A79-32120
lntexmities and 12 collision-bruadebing

coef tic iento measured for selected H10
dbsorption lines between 715 and 711 an

p0091 A79-54462
ABSORPTION SPECTROSCUPT

Spectral studies of sicl4 • M10 • At and SiOU ♦ Ar
mixttlrts to a shock tube in 160-550 an range

pJ057 479-15220
A shock-tube aeasurement of the S10/E 1 Sigma s -

I 1 Sigma •/ transition moment
pOObO 17 9-18 54 7

Shock tube spectroscopy of C3 a c1H mixture in the
140 to 700 um range --- for Jovian entry probe
ar.:ation layer simulation
i ArkA PAPfk 79-00941	 p0064 179-13530

ABUIDANC11
Isotopic anomalies In solar system material - what

can they tell us
P0054 A79-13u47

'he dis-.ribution of S IV and We II in NGC 7017
p00b1 A79-18984

Carbon, nitrogen and sulfur in Apollo 15, tb and
17 Locks

p0111 A79-39236
Upper limits on argon isotope abundances in the

Venus thermosphere
pOO87 179-496.43

ACCRLERATRD LIFE TESTS
Lite trstlnq of Mallory cells

p0046 179 - 28715
4ccRLtRATION (PSTSICS)
11T DECELEOATI^k
OT HIGH ACCELEYATIOI
I: 1:11611 GRAVITY EN ► INOMIEITS

Evaluation of a wake vortes upset model based on
simultaneous measurements of wears velocities and
probe-aircraft accelerations
(NASA-TB-78561]	 p0007 079-18960

ACCELLRATIOn STRESSES (PB13IOLO%iT)
Al CENTkIFUGING STRESS
Cardiw asculat regulatory responaa to lower body

negative pressure following blood volume loss
p0107 A19-23470

Ration sickbeas it cats - A symptom rating sealo
used in laboratory and flight tests

pJ110 A79-37711
ThermotequlAtiOn in unrestrained rats daring and

alter exposure to 1.5-4 G
p0111 A79-41185

ACCALEIORETIRS
Evdauation of a wake vortex upset model based an
simultaneous measurements of wake velocities sus
probe-aircraft accelerations
(NASA-TA-78561)	 p0007 079-18960

ACCIDENT kiRTINTIO n
NASA aviation safety reporting system

1 NASA-T11-78518]	 pJO97 M79-14050
ACCLIMATIEATIO n
NI SLAT ACCLIRATIAATIOI

ACCUMULATORS
NT 50LAN AkfLECTORS

ACETIC ACID
Iadonotheci5-astibistamine combinatiun for gastric

ulceration control
(NASA-CASE- ► RC-11118-2)	 pOttb 179-14755

ACITTL COMPOUNDS
Effects of aeration on for a tion dad localization
Of Lbe acetyl coenzyme a srstaetases of
Sacchatoayces cetevisiars

p0109 A79-30125
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ACIDS
AT ACETIC ACID
AT ARIAU ACIDS
AT DEOIYRfBONUCLEIC ACID
IT HYDIOCTANIC ACID
AT NUCLEIC ACIDS
Ni RIBONUCLEIC ACIDS
NT SULFUbIC ACID
AT TRTPTOPHAN

Theoretical study of the pbolodissocistion of NOC1
p0055 A79-13057

UPSTIC ATTENUATION
stud-toGbel tan noise reduction including effects

of tuiniby vanes on noise propagation
[AIAA PIPER 79-0642] 	 p0070 A79-26934

ACOUSTIC EMISSION
Th.- estimation of residual strength of composites

by acoustic emission
p0062 A79-20C20

fracture modes and acoustic emission of composite
materials

p0071 A79-30246
ACOUSTIC RRASUIRNINTS

An acoustical i.tudy of the IV-15 Tilt Rotor
Research Aircraft
[AIAA PAPER 79-0612]	 p0028 A79-26939

ACOUSTIC STABILITY
U FNEJUENCT STABILITY

ACOUSTICS
NT AEROACOUSTICS
AT PSYCHOA000STICS

ACQUISITION
AT DATA ACQUISITION

ACTS
U ADRENa709TICOT&OPIN (ACTH)

ACTINIDE SERIES
NT URANIUM

ACTIROMETERS
AT INYhAEP.D DETECTORS
AT INFRARED SPICTIONETERS
IT INFRARED SPECTROPHOTJMETERS

ACTIVITY (BIOLOGY)
An inductively powered telemetry system for

temperature, ERG, mad activity monitoring
p0121 ► 79-41424

synaptosomal uptake of hypothels.aic monoaminas mad
recovery of pituitary-adrenni activity followiny
medial forebraia bundle lesions in rats

p0115 A79-50232
ADAPTATION

NT HEAT ACCLIMATIZATION
IT RETINAL ADAPTATION

ADAPTIVE CONTROL
6,ndwidth compression of sultispectral satellite

imagery
p0077 A79-38694

A structural model of the adaptive human pilot
[AIAA 79-1784]	 p0032 A79-45411

ADAPTIVE CONTROL SYSTEMS
U ADAPTIVE r09TROL

ADAPTIVE FILTRIS
Adaptive coding of ASS imagery --- Multi Spectral

band scanners
p0055 A79-13319

ADRNINNS
IT RIBOIUCLtIC ACIDS

Optimum geometries and relative energies for
guanine, the amino-enol tautomer of guanine, the
enol tautomer of guanine, adesins, and the isino
tautonet of adenine as found by the MINDO/2 SCF
MO method --- for mutation study

P0107 A79-26371
ADRENAL NETABOLISR

Effects, of femllursaine administration oa activity
of the pituitary-adrenal system in the rat

pJ 104 A79-12474
Inhibition of the pituitary-•dranal response to

stress during deprivation-induced feeding
p0113 A79-41605

ADRENIRGICS
Effect of electroconvulsive shock on monoasiaergie

receptor binding sites in tat brain
pO109 09-29925

ADIRMOCONTICOTEOPIE (ACTH,
lubibition of the pituitary-adrenal response to

strobe during deprivatioa-induced feeding
p0113 A79-43605

ADSORPTION
AT CHEAISOIPTION

amer-stimulated migration of adsorbed atoms oa
rolid surfaces

p0079 A79-40056
Daterainatluo of the telluric eater Vapor

absorption correction for astronomical data
obtained from the Ruiper Airborne Observatory
[NASA-TA-785821	 p0U461 179-209461

AERATION
Effects of ♦ station on formation and localizatiub

of the acetyl coenzyme A synthetases of
Sacchatomyces cerevlsias

ARNIAL IMAGERY
U AEhIAL PHUTOGhAPHT

AERIAL PNOTOGRAPIT
An analysis of aircraft requirements to meet

United States Department of Agriculture remote
Subbing goals

p0054 A79-11388
AIROACOUSTICS

Calculation of transonic aileron buzz
(AIAA PAPER 79 -01341	 p0U61 A79-19553

An acoustical study of the IV-15 Tilt R0t0L
Research Aircraft
[AIAA PAPER 79-06121	 p0028 A79-26939

Analysis of flight effects on noise radiation from
dual-flow coaxial lets
(AIAA PAPIL 79-06191	 p0018 A79-28961

Effects at forward velocity on sound radiation
from con-acting monopole and dipole sources ib
let flow --- subsonic aircraft model

p0030 A79-38393
lstoacoustic research: An Army perspective

p0126 N79-10664
Aerodynamic sound generation due to

Vortex-aerofoil interaction. Part 2: Aaalysis
of the acoustic field
(NASA-Ch-152231] 	 pO126 179-26883

AERODYNAMIC BRAINS
AT LEADING EDGE SLATS
IT 7RAILIMG-EDGE FLAPS

AEBODTNABIC CEABACTE /ISTICS
AT AERODYNAMIC DRAG
IT INTERfEuENCE LIFT
IT LIFT
IT BOTUR LIFT

A study of the blown Ilap/let flap analogy
[AIAA PAPER 79-01191	 p0026 A79-19544

Lifting-liae theory of oblique rings in transonic
flora

p0026 A79-21520
calculated hovering helicopter flight dynamics

With a Circulation-costrolled rotor
pOO27 A79-24179

Aetodybasic effects of an attitude control voce on
a tilt-nacelle V/STOL propulsion system
(AIAA PAPER 79-1855]	 p00J3 A79-47914

Study of aetodynamic technology for VSTUL
tighter/attack aircraft: Hotizostal attitude
concept
i NA SA-CI- 1S2130 ] 	 pOJ 12 179-10024

Study of aerodynamic technology for VSTUL
figbtor/attack aircraftt Vertical attitude
concept
[NASA-CI-152131) 	 p00U 979-1002b

Study of aerodynamic technology for /STOL figbter
attack aircraft
(NASA-CI-1521291	 po013 979-10027

Study of a*L041samic technology for VSTUL
tighter/attack aircraft, phase 1
(NASA-CR-152132)	 p0013 179 -10028

Compre!essivo helicopter analysis: A state of the
art review
[MAaA-T1h7E53to]	 p0004 179-12019

New NASA -lmes via ♦-tu eel tochalques tut studying
airplane spin and two-dimensional unsteady
aerodynamics

p0006 579-15064
The tole of time-history effects is the

f0flUlation of the aerodynamics of aircraft
dynamics

p0039 179-1508b
Aerodynamic proportion of a flat plate with cavity

for optical-propayation studies
(945A-T1-7,487]	 p0006 079-17796

Rotary -wing aerodyaamics. Volume 2: Pettolsaace
prediction of helicopters
[NASA-CI-1083]	 p0124 079-17611
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1E8051k3TICITT

Prospects for computiny airfoil aerodynamics with
Reynolds owereyvd Navier-Stokes codes

p0042 979-200iw
Prediction of aerodynamic characteristics for

slesder bodies alum.• end with lifting surfaces
to high angles of attack

pJ008 979-22023
Feasibility study for a numerical aerodynamic

simulation facility. summary
(NASA-C8-152286)	 p0051 974-26067

Aerodynamics of a tilt-eacalle v/STOL propulsion
system
[NASA-TH-78606)	 p0010 579-27138

Aerod y namic cbaracteristics of a latge-scale
umispas model with A swept Wiag and as
augmeated jet flap with hypermlainq nozzles ---
Ames 40- by 80-foot rind Tunnel end Static Test
Facility
(NASA-TM-732361	 p0011 979-29144

lawastigatioa of the asymmetric astodyaasic
characteristics of cylindrical bodies of
revolution with variations in nose geometry aad
rotational orientation at angles of attack to 58
degrees and Harh numbeto to 2
[NASA-TR-78533)	 p0047 079-30146

Wind-tuasel imvestigatioo of a large-scale V% L
aircraft model with wing root Pad Winq thrust
augwntors --- ► ays 40 by 80 foot wind tunnel
(NASA-TM-785.41	 p0012 019-33167

ARRODTNANIC CHORDS
U AINF011. PROPILAS

AHNODTNAHIC CONFFICINITS
Computation of subsonic and transonic flow about

lifting rotor blades
(AI ►A 79-1667)	 pO031 ► 79-45333

ALt ►matioo of loDgitudinal aircraft
ch4t4ct9Listica using parameter identification
techniques

p0036 A79-SO412
Effects of upper surface modificatioa am the

aerodynamic characteristics of the BACA 63 sub
2-215 aitfoil section
(N► SA-TR-78503)	 p0005 079-14024

Upper-surface modifications fo g C sub l sax
improvement of selected NASA 6-&-ties airfoils
(NASA-TM-7860,)	 p0011 179-30143

AENODT/ANIC COIFIGONATIONS
NT •116 NACRLLE CONFIGUNATIONS

study of aerodyaasic technoloyy for TSTOL
fighter/attack aircraft, volume 1
(9ASA-C1-Is1124)	 p0012 179-10025

Same recent pLOgresa to tranaOUIC flow computation
--- flow distribution, numerical optimization,
and airfoil design

P0041 579 -18146

Advanced vehicle separation apparatus ---
dutoaatic positica:aq of models g ot studio
involving separation of serudyDaaic shapes

pO118 179-21364
Feasibility stody for a numerical aerodynamic

simulation facilityt `:umsarl
[NASA-ca-1522861 	 p0051 179-26061

feasibility study for a numerical aetodymmmic
&isolation facility. volume 1
(NASA-ck-1S2281)	 p0051 079-26068

AEaoDTNANIC DRAG
Design of transonic airfoil section. using a

&im ► l&LLty theory
(Alki PAPIA 79-007h)	 p0061 A79-19521

Iwalsativa of methods fox prediction of propulsion
system drag
(AIAA PAPER 79-1148)	 p0030 A79-389b1

Delta aethod, ao empirical dray buildup techaique
( NASA-c1-1ti1971 )	 pools 579- 178]1

ANIODTIANIC POKES
IT ARMIDTNAMIC DRAG
IT ASIOUTNANIC 1NTEaPERNIC5
IT AtSuDTNANIC LOADS
IT INTER/HNINCI LIFT
IT LIFT
IT ROTOR LI"
IT SING LOADING

lavestlgatiob of etwdy aad fluctuating pressures
associated with the tram&osic buffeting aad wing
rack .I a oar-sowentli scale model of the F-S&
aircraft
( NASA-CI-3061 )

	

	 POO14 579-11004
two-diamasloaal oscillating airfoil test apparatus

polls 179-21391

A1N(DINAIIC NNATING
IT SHOCK zRATIN,.

Transient ablation ct Teflon In ioteaus radiative
an' convective eAviros memt n

p0077 A79-38123
AHIODINANIC I5TR8FENNNCI

Coml•utation of aerodynamic 1'tterference effects oc
oscillatLmy atitoils With costrols to wemtilated
subsonic rind tuanelu
(AIAA PAPRI 79-01461	 p0026 A79-19679

Propelles slipstream slay tatetactiunc at Mach no.
0.0
(SAE PAtka 180997) 	 p0027 A79-.5881

Effect of nozzle spacing on ground interference
forces for a two jet I/6TUL aircraft
(AIAA PAPIA 79-1856)	 p0035 A79-49339

Advanced vehicle separation apparatus ---
automatic posittoaiaq of models for studies
iDUOlwiAq 041p•r4t1O4 of Petudyaasic shapes

p0118 n 79-21364
laterfereacs effects of aircraft coaponests on the

local blade aagle of attack of a wioq-sounted
propeller
( NASA-TM- 78',S 7 ) 	 p0009 879-25021

ANAODTSANIC LIFT
U LIFT

AtAOUTIANIC LOADS
Unsteady airloads to supercritical transonic flows

(AIAA 79-07671	 p0020 A79-29021
Linearization of unsteady transonic floes

contaisiay shocks
p0029 A79-30604

Investigation of steady and fluctuating pressures
associated with the transonic buffeting and Wlag
%ock of a one-neweoth scale model of the F-3A
aircraft
(sASA-CH-JObI)	 p0014 079-13004

unsteady flow model for circulation-control airfoils
[NASA-CR-15:]01) 	 p0019 179-30144

ANIODTNANIC HONENTS
0 .;T&bILITT DENIV ► IITEs

AN80DTIALIC NOISs
Supersasic propeller soi&e to a uniform flow

(AI ► A P ►PEN 79-0348)	 p0026 A79-19681
Analysis of flight effects on noise radiation fro n

dual-flow coaxial jets
(AIAA PAPER 79-06191	 p0020 A79-28962

5tfeetm of forward velocity as sound radiation
Eros conwectiaq monopole and dipole sources is
jet flow --- subsonic aircraft model

pOOJO 179-38'93
Avrodyaamic sound generation p up to

vottea-aerofoil interaction. Part 2: Aaalysi n
of the acowstic field
(NASA-CA-1522311	 pO126 179-26881

izoeriaental mad theoretical studies as model
helicopter rotor noise
(NASA-Ca-i5wa441	 pOJl8 179-2.984

ANNODTI ►NIC STALLING
water t-immel visualizations of dynamic stall

p0127 A79-2421.1
AEIODTNASICS

IT A160TUENNUDTIAmIC3
IT ROTOR ARRODTNARICS

Computational asLodysasics development and outlook
/Dryden Lecture is assearch fat 1979/
[AIAA PAPER 79-0129) 	 pJ0b4 479-23515

Trailiay-edge flows et high Reynolds number
(AIAA PAPEa 79-1503)	 p0085 •79-46697

Numerical aetudymamic siaLlatiom facility --- for
flows &Wwt three-dimensional configurations

p003s 179-10450
mammary of past eaperiemce to natural laminar flow

and experimental program let resilient leading
edge
[CASA-CI-1522761	 p0017 179-26024

Naset ► cal aerodynamic simulation facility
feasibility study, eseeutlwe summary
(NASA-C8-1S2264)	 p0051 179-26071

Numerical astodyaasic simulation facility
feasibllity study
(NASA-C8-1522+5)	 P0052 179-26072

AELOBLASTACITT
164 role of rotor ispedeace is the wibratioa

analysis of tototcraft
POW A79-18653

Parasvter idebtificat ►os applied to aaelyt ► c
hingeless rotor 8o4e1iD4

pG127 A79-22475
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ARRORADTICS
	

SUBJECT INDRI

Combined strength and aeto*lastie visg myotb*mis
via constraint approximation
[AIII 79-0714)	 p0028 A19-26290

Roo-liswar dynamic response of a vied torbiae blade
p0029 ► 79-31382

A*roelastic stability analysis of the AD-1 @&sued
oblique-sing aircraft

p0127 A79-38136
The influence of feedback on the atroelastic

behavior of tilt proprotor aircraft including
the effects of fuselage motion
[ mASA-CE- 158778 )	 p0018 979-27125

AINUEAOTICS
Aerospace highlights and potential medical
applications --- in manned space flight

p0002 179-51027
A RRO SONY

xr• rervoi a of atmospheric chloriav - Prospects for
HOCI revisited

p0058 179-15801
LEROPET51CS
U ATMOSPHENIC PHYSICS

ARAOSOL3
IT FOG
stratospheric aerosols and climatic change

p0057 A79-15106
Properties of the stratospheric aerosol 1ATer

studied vitb a one-diewasio a 1 coapvter model
p0057 179-15107

Rod*ling aerosol losses and clothing effects is
fires --- for aerospace vehicle environments

p0060 A79-18303
Nitrogen-sulfmr compounds in stratospheric aerot.ol n

p0061 A79-19071
Remote sousing of aerosols in the Nattlan

atmosphere - Implications for terrestrial studies
p0061 179-21080

Latitudinal variations of stratospheric aerosols
p0066 A79-2S355

Simulated lidar r*turs fr:gy m a one-dimensional
stratospheric aerosol model

p007n A79-27857
I one-dimensional model describing aerosol

formation and evolution in the stratosphere. I -
Physieal processes and mathematical analogs, II
- Sensitivity studiva and comparison with
observations

p0075 A79-35672
Particle deposition due to turbsl*ot diffusion is

the upper respiratory system
P0114 479-48251

Physical pro-ortiee of aerosols is Titan's
atmosphere as deduced from visible observations

p0040 179-1676!'
stratospheric aerosols and climatic change

p0042 N79-20603
Application of a coupled aerosol formatics:

Radiative transfer model to climatic studies of
aerosols

pJ042 179-20675
Tha slS9- ►s •a Research Center stratospheric

aerosol model. 2. Sensitivity studies and
comparison with observatories
[NASA-T?-1J611	 p0043 179-21720

The NASA-AMES Research Center stratospheric
aerosol model. 1. Physical processes and
computatIosal analogs
[eAS► -TP-1362)	 p0043 179-21721

Stratospheric aerosols In the intertropical
Coavrtgesce rune, Panama Camal son*

p0046 179-26725
Programs for calculating call parameters in

electron 
and 

X-ray diffraction --- to identify
stratospheric aerosols
(IA.1A -T P- 1529 )	 p0047 179- 3084o

AsaOSFACR 8001513U SG
Planetary proteet'an guiL a liseB for outer Planet

missioss
p010S A79-12511

The 12th Aerospace lechan ►ses Syuposius
[N ►SA -CP-208))	 p0099 179-11352

space resource n eac space settleseats
(NASA-SP-428)	 P0100 179-32225

A2103FAC3 111120112r,Ta
IT IETIRPLIONTART SPACE
Organic chesistry is Specs

P01041 A79-11309
Sermedtpitous solution to the problem of culturing

Arab.dopsis plasts is sealed contaisers for

spaceflights of long duration
pOt12 A79-41704

Space radii+.irn domimetry onboard COSMOS 936: US
portion of asoarlsest 8-203

p0096 879-11677
Technology advascament of the olectrocb•sical CO2

concentrating process
INISA-CI-1522501	 p0103 879-26135

Space resources and space settlement&
[NASA -SP-4261	 p0100 879-3425

Research plansing criteria for tmgenorative
life-support systems applicable to space habitats

p0100 879-32227
AEROSPACE INDUSYI:
IT AIRCRAFT iJru3raT

U.S, aerospace industry opisiom of the effect of
computer-aided prediction-design technology on
future rind-tunnel test requirements for
aircraft development programs
[AIAA PAPER 79-01071	 p0026 A79-19534

AEROSPACE NADICINA
Aerospace highlights sad potential medical
applications --- in sassed space flight

p0001 A79-51027
The tuts Annual Conference us Baaual Control ---

digital 3106lation of human operator dynamics
[NASA-CP-10601	 p0097 079-15588

AEROSPACE SCIENCES
Some perspectives on remearcb Into the biologics,

response to eon-ion11109 eleCtromagmetic radiation
--- relation to SET1, SPS, and other gowaramemt
projects

p0107 A79-24879

ANNOSPACR TRCBNOLOGY TRANSFER
Developing and de9009trating an inrtitmttonal

mechanism for transferring remote sensing
technology to 14 v*zterm states using northern
California as the test site
[979-102291	 pO052 179-28643

ABLOTME29ODTOINICS
space Shuttle orbiter thermal protection material
development and testing

p0060 A79-17673
Bodvllay of radiative heating o1 base region of

Jovion entry probe
(AIA ► PAPER 79-0039)	 pO06S A79-23540

AFCS (CONTROL SYSTEM)
U IUTnB ► TIC FLIGHT CONTROL

AFTERBODIRS
Evaluation of metuods for prediction of propulsion
rystes dray
[&IAA PAPER 79-11481 	 p0010 979-38961

AGE FACTOR
l simple technique for evaluation of vitality loss

in aging mice, by testiliq their muscular
coordination and vigor

AG18G (BIOLOGY)
A study of a90sal degeseratiom is the optic nerves

of aging site
p0104 09-12123

senescent Changes is the ribosomes of &sisal calls
in viva and is vitro

p0108 979-27226
analysis of population mortality kinetics with

application to the longevity followup of taut
savy's 1 1,000 aviators,

p0113 A79-43207
Onantitative analysis of matiaq behavior in dying

sale Drosophila Uelaaogaster
p0114 179-44799

A simple technique for evaluation of vitality loss
in aging Bice, by testing their muscular
coardisation and vigor

x0115 A79-50205
Effects of vvigbtleassess on the embryonic
development and aging of Dtsophila

p0095 179-11670
Effects of weightivssmwas on the genetics and

oytag process of drosophila mwl4nog4ster
p0096 $79 -11673

AGAICOLTUAF
AD at.alysLS of aircraft logalr*40stn to &,".t

United states Deperteaat of A,tticulture mote
amazing goals

p0054 A79-11388
Ideatificatlou ut high payoff research g ot sure

atticleat applLCatar helicopters is agricultutw
and forestry
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SUBJECT IKDEI
	

AIRCRAFT CONSTRUCTION RATRRIAI3

[VISA-CB-152 ?58] 	 p0017 V79-22076
AU-64 HELICOPTER

Damage tolerant to sign OL the YkH-64 rain rotor
blade

p002Z &79-10914
Advanced technology helicopter landing gear

p0022 179-10918
Ultrasonic welding /solid state bonding/ of

aircraft structure - Pact or fancy
p0023 179-10921

AILBRONS
Calculation of transonic aileron buzz

[AIAA PIPER 79-0134)	 p000 179-19553
AIR BREATHING ENGINES
V1 GIs TuhBINE ENGINES
j6T TURBOJET ENGINES

AIR COOLING
Full-scale wind tunnel study of nacelle shape on

cooling drag
(AIAA PAPER 79-1620 1 	p0033 179-47900

AIR CURRENTS
IT NERIDIONAL FLOW

AIR FLON
IT BERIDIOIAL PLOW
Effect of pyrolysis temperature and air flow on

toxicity of yeses from a polystyrene polymer
p0069 A79-26581

Effect of pyrolysis temperature and air flow on
toxicity of gases from Douglas fit in OSF
toxicity test

AIR INTAKES
IT SUPERS011C INLETS

AIM NAVIGATION
NT LL:.-MEATHER AIR NAVIGATION
Operational requirements for fligat control and

naViyatioa systems for short haul transport
aircraft
[MASA-CR-1522081	 p0013 479-12054

simulation evaluation of combined 4D RNkV and
airborne traffic situation displays and
procedures applied to terminal aerial maneuvers
[NASA-CR-158474]	 p0102 M79-21033

Low-coat inertial navigation for moderate-9 missions
(NASA-TM-786111	 p0011 M79-32205

AIR POLLUTION
Stratospheric aerosols and climatic change

p0057 A79-15106
Stratospheric-related research using the shock tube

p0057 A79-15225
SSTs, nitrogen fertiliser and stratospheric ozone

p0060 A79-18321
Simulated lidar return from a one-dimensional

stratospheric aerosol model
p0070 379-27857

Air pollution from aircraft operations at Lan Jose
Municipal Airport, California
(NASA-TB-78506]	 p0005 9:9-12585

AIR PURIFICATION
Technology advancement of an oxygen generation

subsystem
(NASA-Cb-152257)	 p0103 179-28883

AIR SARPLING
-OS in the stratosphere --- sulfuric acid aerosol

precursor
p0109 A79-31337

p ressure and temperature measurements from the 0-2
aircraft during the 1977 intertropical
convergence experiment

p0046 N79-26728
AIM SICKNESS
0 MOTION SICKNESS

AIR TRAFFIC
O perational requirements for flight control and

navigation systems for short haul transport
aircraft
(115&-CR-152108]	 p0013 179-12054

Cockpit displays of traffic information: airline
pilots opiui,^us about content, symbology, and
format
[NASA-TE-786011	 p0100 179-32185

AIR TRAFFIC CONTROL
IT RADAR ACPROACH CONTROL
simulation study of the effect of

fuel-conservative approaches on FTC procedures
and terminal area capacity
[SAE VIPER 1805231	 p0020 179-10398

Dynamic simulation studies of fuel conservation
procedures used in terminal areas

p0123 179-23581
Simulation study of the Operational effects of

fuel conservative approaches
p00:1 A79-42800

Fuel-conservative guidance system for povezed-lift
aircraft
[AIAA 79-1709)	 pGO32 179-45363

Ai traffic control by distributed ma,.agesent in a
MLS en%Lronmeat

p0101 179-17499
Simulation evaluation of combined 4C RIIV and

airborne traffic zituation displays and
procedures applied to terminal aerial maneuvers
[N ► S ► -CH-158474]	 p01u2 979-21033

AIR TRAFFIC CONTROLLERS (PERSONNEL)
Perpetaa. fa , tors involved in performance of air

traffic controllers using a microwave landing
system

?0098 079-15626
AIM TRAMSPCRTATIOR

Role or helicopters is airport access
p0015 A 79-18574

Technological change and productivity growth in
the air transport industry
[NISA-TH-78505)	 p0001 179-10997

An analysis of long and medium - haul air passenger
demand, volume 1
[NASA-CR-152156]	 p0016 479- 2062

In analysis of short haul air passenger demand,
volume 1
(NASA-CR-152157)	 p001b 519-22063

The impact of changing technology on the demand
for air transportation
[9151-CR-152191]	 p0017 979-22065

Quiet propulsive lift for commuter airlines
[NA51-TM-78596]	 p0010 979-26035

AIRBORNE EQUIPMENT
MT AIRBORNE /SP&CEBORNE COMPUTERS
A far-infrarea photometer for the Kuiper Airborne

observatory
00072 ► 79-31219

I1RBOANI/SPACEBO11m3 COMPUTERS
un-board data processing for the IRIS telescope

system
(k1AA PAPER 78 - 1711]	 p0056 A79-13830

Integrated detector array preprocessing for
infrared astronomical applications
(&IA& PAPER 78-1712] 	 p0056 A79-13831

A class of programmable satellite receivers
p0077 A79-38718

Exploring teas avionics sfst .us by simulation
p0030 A79-38882

AIRCRAFT BRAKES
IT LEADING EDGE SLATS
IT THAILIMG-EDGE FLIPS

AIRCRAFT CABINS
U AIRCRAFT COMPARTMENTS

AIRCRAFT COMPARTMENTS
Characterization of flammability properties of

some thermoplastic and thermoset resins --- for
aircraft interiors

p0062 A79-20855
Development of aircraft lavatory compartments with

improved fire resistance characteristics, phase
1: Fire containment test of a wide body
aircraft lavatory module
[NASA-Ck-151074)	 p004i 079-12151

Development of aircraft lavatory compartments with
improved fire resistance characteristics. Phase
1: Sandwich panel resin system development
[NASA-Ca-152120]	 pOO53 979-31354

Release- rate calorimetry of multilayered materials
for aircraft seats
(MAST-TR-78594)	 p0048 979-32265

kL2CAAFT CONFIGURATIONS
Recent V/STOL aircraft desiyes

p0033 179-47608
Effect of nozzle spacing on ground interference

forces for a two ]et V/STOL aircraft
(AIAA PAPER 79-185b) 	 p0035 A79-49339

A new method for designing shock - free traDSODlC
crafigurations
(NASA-CR-158063]	 p0049 179-14997

AIRCRAFT CONSTRUCTION
U AIRCRAFT STRUCTURES

AIRCRAFT CONSTRUCTION BATNRIALS
Survey of the application of reinforced composites

in Earopeaa helicopters
p0012 179-10917
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AIRCRAFT CONTROL
	

SUH.INCT INDIA

Development of . atilt rtubulir spar composite main
rotor binds

p0022 A79-10919
Charactorizatiaa of flammability ptoparties of

some thermoplastic and thermoset remiss --- for
aircraft interiors

pJ062 179-20855
Tnersochesical characterization of some thermally

stable, thermoplastic and thermoset polymers
pOd63 A79-22774

study to develop improved fire resistant aircraft
passenger neat materials, Phase 2
(N ► SA-CR-15218u)	 pOO49 879-1:048

AIRCRAFT CONTROL
NT HELICOPTER CONTROL

Design and evaluation of flight directors for
t/STOI. aircraft

p0023 A79-14971
Deflnitton and AU4lytic4l dWAIU4tiOn of a paver

managoevo t system for tilt-rotor aircraft
jams 78-48 1 	 1,0024 A79-16171

A comparison of kiavothotic-tactual and visual
displays via a critical tracking tai:k --- for
aircraft control

POW, A79-29720
Implementation of an eptimum profile guidance
system on STOLANU
( MIS► -CR- 15218 f )	 p0013 179 - 10038

An in-flight simulator investigatiom of roll and
yam control paver requirvsents for STOL approach
and landing: Development of capability and
preliminary results
[VISA -t - R-1-1:1071	 p0018 879-29196

AIRCRAFT DESIGN
JT UELIC OPTIR DI5IGI

R o: amt progress in rotorcraft and powered-lift
research

Pools 419- 1804
Design of transonic airfoil sections using a

similarity theoty
[AIAA PAPER 79-00761	 p0061 479-19521

As efficient algorithm for numerical airfoil
opt isitattoo
[AIAA PAPER 79-0079)	 p0026 A79-19523

U.S. avrospace todustry opinion of the effect of
computer-aidod prediction-design technology on
future rind-tusovl test regslreaents for
aircraft development programs
[Ala ► PAPER 19-01071	 p0O2b ► 79-19534

Computational aerodyaasics development and outlook
/Dr Td*n Lecture to Research for 1979/
111AA PAPER 79-0124)	 P0064 A79-2351S

Cosputational optimization and vend tunnel test of
ttaaa-onic slag designs
(AIAA PAPER 7 q -0080)	 pJJ27 A79-I3S26

Study mat aerodynamic technology for TSTOL tighter
attack aircraft
[ n ► S1 C R- 1511:9 ) 	 pOO 13 179-10027

Study of aerodynamic technology for VSTOL
tighter/attack aircraft, phase 1
[ NASA-CM-152132 ]p0013 874-10028

Technological change and productivity growth in
the air transport industry
(BAS4-TR-78%45]	 POW 579-10997

Overview of FIREN81i program at ►sea Research Cooler
p0039 N79-1:040

A now aeth.xl for desiquing ..hock-tree transonic
configuration*
[NASA-CR-158061]	 pOO49 079-14497

Optimization of multi - element airfoils for maligns
lift

P0000 579-20044
Feasibility study for a numerical aerodynamic

&isolation facility. Volume 1
jIASA-CR-1S2287J	 pOJtil 979-26068

Upper-surface modifications far C sub 1 max
improvement of selected saSA b-s*ilea airfoils
[NASA-TR-78601j	 POOH 179-30143

AIRCRAFT ENGINES
Fvaluation of turbo-propulsion simulators an a

10.t.1114 technique for figbter aircraft
LAIAA PAPIN 79-1149)	 P0031 A79-40400

AINCIA ►T FUELS
Simulation study of the effect of

fu.• l-cooservativa approaches ou ATC procoduces
and terminal area capacity
(SAE PATEN 760523)	 p0020 A79-10398

AIRCRAFT GUIDANCE
Rvaludiion nt the navigation Perform48-e "t

shipboard-VTOL-landing quidamce systems
(AI ►A 19-1706)	 p0032 A79-4536:

Fuel-conservative guidance system f^r pomered-lift
aircratt
(AIAA 79-1709)	 P0032 179-45363

Implementation of an optimum profit, guidance
systum on STOLANO
(RASA-Cm-1%2187j	 p0013 179-10038

A1mCAA►T MAEARDS
Ali: pollution from aircraft operations at Sam Jose

Municipal Airport, California
(RASA-TH-785Ub1	 p0005, 079-12S85

AIRCRAFT INDOSTNT
An uconomic modal of the manutacturors $ aircraft

production and airline earnings potential,
Volume 3

(N ► SA-Cm-1S21StlJ	 p001b N79-22064
AIRCRAFT IISTRORRNTS
IT %MINORITIES
IT APPROACH INDICATOMS
IT GTRJCONPASSES
IT BUT-VIVA ANIMOMETESS
GASP-PL/L simulation of integrated avionie system

processor architecturva
(NASA-CH-158.'441	 pools 179-16973

AIRCRAFT LANDING
Isperimental evaluation at a rind c.hear al--tt and
*sog gy 1141269e w nt display
(UGLY PAPIN 78-1531	 p0106 179-20016

An in-tligbt simulator investigation of roll and
yam control poser requirements for STOL approach
and lending: Development of capability and
preli a nary results
(NASA-C H- 1523071 	 pO018 179-:9190

AIRCRAFT MAINTENANCE
Maintenance cost study of rotary wing aircraft,

phase .
( N ► SA -C s- 1 1• 2291 J	 p0019 979-30110

AIRCRAFT R►NE0tNR3
Structural dosigo flight maneuver loads using

PDP-10 flight dynan u s model
pOJ:t A79-10905

Aircraft vake flow effect and horizontal tail buffet
--- prwasure distribution and responses at
tighter aircraft to transonic maneuvers

p0029 A79-30482
A compilation and anelysis of helicopter handling
qualities data. values	 Data an&ITsis
(NASA-CR-3145)	 pOO19 079-31222

AIRCRAFT nODILS
► study of key features of in-- RAE atmospheric

turbulence model
(NASA-CM-15,1941 	 1,0013 379 - 1206

Computer formulations of aircraft models for
simulation studies
(NA>4-TP-1410)	 p0009 179-:3008

AIRCRAFT NOISE
NT JET AIRCRAFT NOISE

An acoust a al study ^f the IT-1S Tilt Rotor
Rvnearch Aircraft
(AIAA PAPER 79-0612)	 p0028 A79-26939

Aeroacoustic research: An Army perspective
P0126 979-1UH04

Procedure for no g ao Prediction and optimization of
advanced technology propollets
(NASA-CR-3uHO)	 p0017 979-22100

AIRCR ►FT PNRFORRAICI
IT HILICOPTFI PIRFORRANCE
IT-IS Tilt Rotor Research Aircraft - Program report

(AI ►A 79-JI041	 pJ028 ► 79-27371
AIRCRAFT PILOTS

Analysis of population mortality kinetics with
application to the longevity followup of th.•
Navy's 1 1,000 aviators,

Poll) A79-43207
A utruetutal model of the adaptive human pilot
(AIAA 79-17641	 P0032 A79-45411

Speech as a pilot raput sodium
p0102 979-17519

Cockpit displays of tiatfic information: Airline
pilots opimlomn about content, symbology, and
format
(NASA-TM-1N6O1j	 p0100 879-32185

A W RAFT POIIS SO0IC25
U AINChAFT ENGINES

AIRCRAFT PRODOCTION COSTS
NT A1III.ANI PRODUCT1Uh COSTS

AIRCRAFT RRLIANILITT
laptovvi bellistic damage tolerant design tbrouvs
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SONJBCT INDIf
	

AIRFOILS

lasluated metal construction
P0021 A79-10912

Thu survivability Of helicopters to rotor blade
ballistic dasage

p0021 4 79- 10913
Damage 101eraut debit's of the TAN-b4 main  rotor

blade
pOJ22 A79-10914

Devolopmeut of a n ultitubular spat: composite main
rotor blade

p0022 A79-10919
flight Controls/avionics resoarch - Impact on

future civil helicopter operating efficiency and
mission reliability

p0036 A79-536:7
AIRCRAFT SAFETY

conference on Fire Resistant lateliala (FIREMEN):
A compilation of presentations and Papers
[NASA-TH-78523]	 p0039 179-12029

NASA aviation asfety reporting system
(WASA-T1-78 5 28)	 p0097 079-14050

NASA aviation sataty reporting system
[NASA- TH- 78 S 40)	 pOO97 079-15014

AIRCRAFT STABILITY
IT HOVERING STABILITY
Analytical design of a high performance M 4lnlity
and control augmentation system for a hingeless
rotor helicopter
JAMS 70-27)	 p0024 A79-181S3

Flap-lay-torsion aeroel•stic stability of
circulation-controlled rotors in hover
JAMS Is-b4)	 pJ014 A74-18185

A review of helicopter control-display
require seats for decelarating isattusent approach
[AIAA 79-16831	 p0031 A79-45345

Estimation of longitudinal aircraft
Lbaracteristics using patameter identification
techniques

P0036 A79-50432
AIRCIAPT STRUCTURES
YT ArrkRBODIES
IT AIRFYABES
IT FOREBoDIRS
IT rlh:ELA4;E5
IT 10595 IFOIRBODIRS)
comforenco o6 Helicopter Structurab T--hsology,

Moffatt Field, Calif., November 1b le, 1977,
Proceedings

pOO20 A79-10903
Impact Of operational issues on design of advanced
comptsite strnctUUOS Lot Army halicopters

p0011 A79-10907
glance at Soviet helicopter dnsiga philosophy

P0021 179-10910
Ultrasonic welding /solid state boadiag/ of
aircraft stracturo - Fact or fancy

p0023 179-10921
Nov Partluoroalkyl polytriaztnes containing

pendent lododiflucrommthyl groups --- soaletb
for aircraft structures
(NASA-CASE-ARC-11241-1)	 p0092 179-241S3

AIRCRAFT FAROS
IT PROPELLER SLIPSTRE ►HS
IT SLIPSTREAMS
Aircraft wake flow effect and horizontal tail buffet

--- pressure distribution and responses of
fighter aircraft in tr.insunic mauwuvers

pOJZ9 A79-3048:
Rxpertmoatal investigation of wing fin
configutatious for alleviation of vortex wakes
at aircraft
(N4SA-1`8-78520)	 p0004 079-12018

Evaluation Of a wake vortet upsot model based on
siaultanoous measurements of wake voloeitios and
ptobe-aircratt acceletattous
(NASA-TH-78561)	 p0007 179-189b0

AINCE1N3
U FLI.:HT	 HEWS

AIRFIRLDS
TI AIRPORT::
AIRFOIL CHARACTERISTICS
D AIRFOILS

AIRFOIL FROFILIS
IT III,. PROFILE';
Transonic flow about a too-dimensional airfoil

inviscid and tarbulest floe properties.
[AIAA PAPER 78-11171	 p0023 A79-18100

Analytic tavestigation of advanciag slate drag
reductios by tip a—lifications

(AHS 7W-01)	 pOO23 A79-1L127
Design of transonic airfoil sections using •

similarity theory
(A1 ►A PAPER 79-00761	 p0061 A79-19521

in etficieat algorithm for numerical airfoil
optimization
[AI1A PAPER 79-04791	 p0026 A79-19523

Trmmsomic flow past A Symmetrical airfoil at high
angle of attack
(AIAA PAPER 79-1500]	 pUO33 ► 79-46694

Airfoil design by numerical optimisation using a
minicomputer
[NASA-TR-70501]	 p0005 179-14011

Effects of upper surface modification o n the
aerodysasic characteristics of the VACA 63 sub
2-.115 airfoil soctium
(NASA-TE-78503)	 p0005 179-14024

Approzimatioa concepts for numerical airfoil
uptimitatios
[NASA-TP-1370]	 p0007 179-18915

Some recent progress in transonic flow computation
--- flow distributioa, numerical optimization,
and aatfuil design

p0041 179-18946
Computation of turbulent mmat wake tot asymmetric

airfoil.
[NASA- 8-78581]	 p0042 179-20061

Upper-surface modifications for C sub 1 vas
improvement of selected NASA 6-series airfoils
[NASA-TR-7dbJ3)	 pO011 179-30143

Unstoady flow modal for circulation-COatLOl airfoils
[ NASA-CR-151301 ] 	 p0019 579-30144

AIRFOIL SRCTIORS
U AIRFOIL PROFILRS

AIRFOIL TRICNIES3
U AIRFOIL PROFILE::

AIRFOILS
IT AILERONS
IT bliklIGLESS YUTURS
IT DELTA WINGS
IT EXTERNALLY BLOWN FLAPS
IT CLAPS (CONTROL Sumcis)
IT FLEIIBLE WINGS
NT BURIZONTAL TALL SURFACES
NT JET FLAPS
IT LANIIAR FLOW AIRFOILS
NT LEADING EDGE SLATS
IT LIFTING ROTORS
IT USLI6US WINGS
AT PROPELLER BLADES
NI 81G10 YUTURS
Ill ROTARY WINGS
IT SUPBACRITICAL RINGS
IT SUPERSONIC AIRFOILS
IT SWEPT WINGS
bT THIN AIRFOILS
IT TILTING RUTURS
IT TRAILING-EDGE FLAPS
NT TNISTID WINGS
Ir VARIABLE SWEPP WINGS
IT II Nt:S
Fabt, conservative schemes for the full potvntial
equation applied to transonic flows

pOO65 A19-23692
Espetreumts in unsteady traasosic flow
(AIAA 19-07691	 p002d A79-19022

Etlect of viscosity On wind-tunnel wall
interference for airfOils at high lift
(AIAA PAPER 79-15341	 p0033 A79-46715

Velocity euasutsmout about a NACA 001.1 airfoil
With 

A laser velOC1 mater
(AD-6056447]	 pOl,% 179-19029

Direct numerical solution of the transonic
portmrbatioa integral equation tot littiag anA
noulifting airfoils
[NASA-TH-78518]	 pO038 179-IOU45

Dasign of transonic airfoil sections using a
similarity theory
[NASA-TR-785.1 1]	 pO938 179-10810

k*, plication of shock tubes to lrassonic airfoil
testing at high Reynolds numbers
11 ► S ► -TP-1168)	 10004 N79-12013

Aualyass of a theoretically optimited arammosic
airfoil
(WAS ► -CR-3065)	 p0014 179-13001

operational manual to g two-dimensional transonic
code TSFOIL
(NASA-C3-30b4)	 p0014 179-13007
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I now method for designing shock-free transonic
configurations
[NASA-CH-158063]	 pJJ49 079-14997

supercritical flo% about a thick circular-arc
airfoil
(NASA-TM-78549)	 p0040 079-IbBOO

Holography and LD9 techniques, their status and
use in airfoil research

p0007 079-19999
Overview of two-dimensional airfoil research at

Ames Research Center
p0007 479-20033

Prospects for computing airfoil aerodynamics with
Reynolds averaged wavier-Stokes codes

p0042 079-20038
Optimir.tion of multi-element airfoils for maximum

iift
p0008 179-20044

Two-dimensional oscillating airfoil test apparatus
pJ118 979-21391

Aerodyne n tc sound generation due to
vortex-aerofoil interaction. Part 	 Analysis
of the acoustic field
(NASA-CR-152231]	 p012b 179-26883

Leading-edge slat optimization for maximum airfoil
lift
[N:SA-TM-785bb]	 pOU10 N79-27100

Unsteady flow model for circulation-control airfoils
[NkSA-CR-152301]	 p0019 479-30144

AIRFRAMES
Evaluation of methods for prediction of propulsion

system drag
[AIAA PAPER 79-11481	 p0030 179-389b1

► LNG LOI
Ultraviolet night Airglow of vrnus

p0081 179-40815
AIRLINE OPERATIONS

coordinated crew performance in commercial
aircraft operations

p0106 A79-13219
Dyaimic simulation studies of fuel conservati(

procedures used in terminal areas
p0123 ► '.9-23581

Simulation study of the operational effects of
eael-conservative approaches

p0031 179-42000
An Analysis of long and sodium-haul air passenger

demand, volume 1
(IA SA-CR- 152156 ]	 pOO 16 179-22062

An analysis of short haul Ait passenger demand,
volume 2
[NASA-CR-1521 ti7]	 poolb V79-22063

An economic model of the manufacturers' aircr-ift
production and airline earnings potential,
volume 3
;NASA-CR-152158]	 p001' 119-22064

AIRPLANE PRODOCTIOn COSTS
An economic model of the manufacturers' aircraft

production and airline earnings potential,
volume 3
(NASA-CR-x52158]	 pOO16 079-220o4

AIRPOCT PLANNING
Simulation study of the effect of

fuel-conservative approaches on ATC ptocedutes
and terminal area capacity
[SAE PAPER 780523]	 p0020 A79-10398

Planning for airport access: to analysis of the
San trancisco Ray area
INASA-CP-2044]	 p0001 179-10942

AIRPORTS
Role oI helicopters in airport access

p0025 A79-18574
Air pollution from Aircraft operations at San Jose

Municipal kirport, California
[NASA-TR-78506]	 p0005 179-12585

NASA aviation safety reporting system
[NASA -TM-7852#3	 p0097 979-ti050

AIRSPEED
Effects of forward velocity on sound tadAatton

from convecting monopole and dipole sources in
jet flow --- subsonic aircraft model

p0030 A79-38393
AIRSOITHINISS

U Alk,'RIYT REL/ABILITY
►IEEOKI I1E53 1I00I1EEI11TS
U AIRCR ► F'. RELIABILITY

A LAE Ns
U YARNING STSTENS

ALNRDO
The albrno o: Titan

p0055 A79-IJ429
ALBUSINS

RBC-/Cr--.i/ balf-life and albumin turnover in
grnwing bedyle dogs during chronic radial
accul n ration

po108 A79-27553
ALCOHOLS

An improved synthesis of
1,3:2,e:5,6-TrimethylenesotLitol and
1, i:2, ^:4,0-Triwth ylenama nni Rol

p0087 A79-50016
ALDEHYDES
YT YCRMILLEHYCE

►LP R I	 BATHS
U	 RAGIETOFTCRODYIAMIC	 RATES

ALGIBil
AT G&GUI	 88061
IT lit	 65	 UPS
IT 1.16k1L EQUATIONS
IT '. ?OI IV EAR	 EQUATIONS
IT PULYCJNIALS
IT VECT' i SPACES
V.	 YtCV 11 S	 (MATHEMATICS)
Applicatious of algebraic geometry in system theory

( NA'a •CH-158408) pOO16	 N79-20809
AI4OC7TE :S

Ar ef'icient algorithm for numerical airtoil
optimiza_ion

i ►IAA	 PP.PER	 19-0079] p0026 A79-19523
Nim*rical simulation of steady supersonic viscous

f low
(AIAA	 PAPER 79-0130) p0027 A79-23516

Au algebraic structure of discrete-time biaffine
bysteas

pOU29 179- 34 25 1
A general and computationally fast formulation for
radiative transfer with scattering

i ► IAA PIPER 79-10351	 p0076 A79-38026
A fast, conservative algorithm for solving the

transonic full-potential equation
[AIAA 79-1456]	 p0063 A79-45261

An implicit algorithm for the couservdtivt,
transonic fall-potential equation with effective
rotated differencinq
(NASA-TM-70570)	 p0045 N79-23909

Computations of unsteady transonic flow governed
by the cossetvdtive full potential equation
using an alternating direction implicit algorithm
(NASA-CH-152274)	 pO119 479-24957

ALIPHATIC CONPOOIDS
IT ACETIC ACID
IT ACETYL COMPOUNDS
IT ADENINES
IT CYANAMIDES
IT CYCLIC HYDROCARBONS
NT ETHYLENE
IT GLUCUSE
IT METHANE
IT METRTL COMPOUNDS
NT NUCLEUSIDRS

ALKALI HALIDES
IT SUDIUN CHLORIDES

ALULI METALS
IT POTASSIUM
IT SODIUM

ALI►LIEN EARTH OXIDES
WT CALCIUM OIIDES

ALIASES
IT METHLYE

l L9IMIS
NT ETHYLENE

► LL- n U?EER AI n nIPIGATION
Autodomoub navigation system --- using gyroscopic

pen,tulumb and gimbals fox air navigation system
waich disposes
[W-4-CASE-AIC-11257-1)	 p0036 179-33177

ALLOTS
IT ALUMINUM ALLOTS
NT AUSTISITIC STAINLESS STEELS
Ni IRON ALLCTS
IT TERNARY ALLOYS

ALUNIIA
U ALUMINUM OXIDES

AL0IINUR
Intoraal photuesission is Ag-Al203-A1 junctions

pOO79 A79-40081
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AIBTDAIDRS

ALUBIION ALLOTS
Design, fabrication and test of a hydrogen beat pipe

--- extruding and grooving 6061-76 aluminum
tubes for cryogenic beat pipes
(NA SA-C4- 152267 ) 	 p0051 179-14298

ALUMINUM COMPOUNDS
MT ALUMINUM 01111ES
AT NAULIN:TE
MT SAPPHIRE

ALOMIIOA OIIDES
NT SAPPHIRE

lutetbai photoemission in Aq-Al203-A1 )unctions
p0079 A79-40087

ALUMINUM SILICATES
NT NAOLINITE

AR IDES
IT CTIN ► RIDES
IT POLTIBIDES

Preparation of heterocyclic block Copolymer
asega-diamidoximes
(NASA-CASE-ARC-11060-1]	 p0091 M79-22300

AR)NIS
IT SER,TONIN

Effect of electroconvulsive shock on sonoamLoergic
receptor binding sites in rat brain

pO109 A79-19925
AdINO ACIDS

RT POLTrEPTIDIS
IT rRTPTOPHAN

coupling of aspartate and serime transport to the
traasmembrane electrochemical gradient for
sodium ions in Halobacterian halobiun -
Translocation stoichrometties ant apparent
cooperatiwity

p0104 A79-10425
In vivo response of ornithine decarboxylass

activity to grovth hormoue ss demonstrated by
oxidation of L-ornithi1e-1-/C-14/ in
hypophysectonited rats

p0104 A79-12400
Stereochemistry of amino acids in surface sampler.

of a marine sediment
P0106 A79-16598

HCN	 A plausible source of purioes, pyrimidines
and amino acids on the primitive earth

p0107 A79-20264
Selective pbotodestruction of alpha-asino acids

--- is carbonaceous chondrites and chemical
evolutiou experiments

p0108 179-26547
Apparent cooperativity of &also acid transport Am

Halobacterius halobiu• - Effect of electrical
potential

p0`09 A79-31981
Gatin g effects in Halobacteriam halobius eembrane

transport
p0114 ► 79-47849

Light-Driven solute transport to Halobacteriu n
halobiu n

pO114 A79-49194
ANRONI!

The ammonia mixing fair,) to Jupiter's stratosphere
p0057 A79-14944

AMPLITUDI DISTRIBUTION ANALYSIS
An unusually large westerly amplitude of the

quast-bteantal oscillation --- tonal rind analysis
p0120 A79-236b9

AMPLITUDE PROBABILITY ANALYSIS
AMPLITUDE DISTRIBUTION ANALYSIS

► NALGISIA
Indomothacin-antikistAmim- combination for gastric

ulceration control
( NASA-CASE-ARC- 11118-2 )	 p0116 N79-14755

AEILTSIS (NATEIIATICS)
NT APPROXIMATION
IT COSINE SERIES
MT DIFFERENCE IQU► TIONS
IT ERROB ANALYSIS
or FINITF DIFFERENCE THEORY
NT FINITE ELEMENT METHOD
IT FOUhIER ANALYSIS
IT .:REEI FUNCTION
IT HYPERBOLIC DI/FEREITIAL EQUATIONS
mT LINEAR IODATIONS
IT MONTI CARLO METHOD
IT NONLINEAR EQUATIONS
IT NUMERICAL ANALYSIS
IT PARABOLIC DIFFRAINTIAL EQUATIONS
IT NATIONAL FUNCTIONS

MT MAILEIGH-I1TL BETHOU
IT STURA-LIOUTILLE THEORY
MT VICTOR ANALYSIS

Methods of separation of variables in turbulence
theory
(NASA-CA-3054]	 p0049 179-10376

Alternating direction iaFlicit methods tot
parabolic equations with a mixed derivative
[NASA-TH-78569]	 p0042 179-20795

ANATOMY
NT ARM ( ► MATOBI)
IT BL ► DDRE
IT BLOOD VESSELS
MT HOMES
NT BRAIN
IT CARDIAC VENTRICLES
hT CARDIOVASCULAR SISTER
IT ERYTHROCYTES
IT EYE (ANATOMY)
NT HEAD (AMATORY)
MT JOINTS (AMATORY)
MT KNEE ( AMATORY)
IT LIMBS (ANATOMY)
MT LITER
MT LYRPHOCTTES
IT HOSCULOSKELETAL SYSTEM
MT PITUITARY GLAND
IT RESPIRATORY SYSTEM
IT STOMACH
IT TIBIA
NT TRACHEA

ANDROMEDA 4kLAEIES
Near-infrared energy distributions of R31

p00b1 A79-18900
► MIIUMETEIS

MT HOI-PII.A ANEMOMETERS
MT NUT-MIME ANEMOMETERS
IT LASER ANEMOMETERS

Application of split-film dneaometer and
minicomputer for measwtemPnt in turbulent
Separated flow
)SAE PAPER 7906011	 pO030 179-36133

Feasibility study of transit p ►ot.w correlation
anemometer for Ames Research Center unitary wind
tunawl plan
J M ► SA-CR-152?381	 pOO15 179-20140

ANIROBITIT
U VELOCITY RE ► SUaEMEKT

AMGIOGIAPRT
Contour detector and data acquisiticu system for

the left ventricular outlise
[NASA-CASE-ARC-10985-1]	 I.011b A79-10724

► IGLI of ATTACK
Computation of supersonic viscous flow over

ogive-cylinders at angle of attack
(AI ►A PAPER 79-01311	 p0064 A79-23517

Transonic flow past a symmetrical airfoil at high
angle of attack
[AIAA PAPEM 79-1500]	 p0Q33 A79-46694

Canard-body-tail missile test at angles of attack
to 5%) deg in the Ames it-loot transonic wind
tunnel
(NASA-TB-78441)	 p0005 179-12021

Vortex effects for canard-vLaq configurations at
high angles of attack in subsonic flow
(NASA-TA-70543]	 p0005 179-14022

Prediction of aerodynamic characteristics for
&leader bodios alone and with lifting surfaces
to high angles of attack

p000d N79-22023
Htqh eagle of iscidemce implications upon air

intake design and location for supersonic cruise
aircraft and bighly maneuverable transonic
aircraft

pOOJ6 179-22026
I11terfele1JC0 effects of aircraft components on the

local blade angle of attack of a viaq-sounted
propeller
(NASA-TR-78567]	 p0009 079-25011

AIGLIS (GIONETAT)
MT ANGLE OF ATTACK

ANGULAR NNSOLOTIO n
A tar-lot a led photometer for the Nuiper Airborne

Observatory
p0072 A79-JI219

AIRTDEIDES
NT INORGANIC PKIOXIDES
IT PIMOXIDMS
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SUbJECT INDEI

ANIMALS
MT DROSOPHILA
NT HUMAN BEIII65
Nr INSECTS
MT SONKETS
NT RATS
Animal life support transporters for

Shuttle/Spaeelab
(ASME PAPER 78- IMAS -IU]	 polJ5 A79-12559

ANISOTMOPIC MIDIA
Aethet drift and the isotropy of the universe: a

measurement of anisotropies is the primordial
black-body radiation
(N ►SA-CR-158129]	 pJ050 979-18875

ANNUAL VARIATIONS
An unusually large westerly amplitude of the
quasi-biennial oscillation --- tonal wind analysis

p0120 A79-236bg
Thy seasonal variation of ozone density in the

Martian atmosphere
pOO73 A79-33503

ANOMALIES
MT MAGNETIC ANUMALIES

ANTENNA ARRAYS
NT LINEAR ARRAYS

ANTIIISTARINICS
Iudosetbacia-antihistamine combination for gastric

ulceration control
[NASA-CASE-ARC-11118-2] 	 pJ 116 579-14755

IPATITES
U MINERALS

APPIND►GIS
MT ARM (ANAToMT)
AT KNEE (ANATOMY)

APPROACH
MT DELAYED FLAP APPROACG
NT INSTRUMENT APPROACH
A safety sargin and flight reference system and
display for powered-lift aircraft

P0006 N79-15614
Simulation evaluation of combined uD RNIT and

airborne traffic situation displays and
procedures applied to terminal aerial aaneuvers
[NASA-CR-150470]	 p0102 M79-21033

APPROACA CONTROL
NT RADAR APPROACH CONTROL
A review of helicopter control-display

requirements for deeelarating instruseut approach
[AIAA 79-16631	 pJ032 A79-45345

Flight experieace with advanced controls and
displays during piloted curved decelerating
approaches In a powered-Lift STOL aircraft
[NASA-TM-79527]	 pOJ04 179-10054

In in-flight simulator investigation of roll and
yaw control power requirements for STOL approach
and landing: Development of capability and
preliminary results
(MASk-CR-152307]	 Poole 179-29196

APPEOACI INDICATORS
Fligbt experience with advanced controls and
displays during piloted curved deceleratinq
approaches in a powered-lift STOL aircraft
[NASA-TH-78527]	 p0004 N79-10054

APPROXIMATION
Mr FINITE. DIFFERENCE fHEORT
NT FINITE ELEMENT METHOD
NT HAYLEIGR-RITZ METHOD

Numerleal solution of supersonic )asiaat flow over
an inclined body of revolution

i ► IAA lAtch 79-1547)	 pOJ85 A79-46723
APPROXIMATION METRODS
V APPROIIMATION

APT (FICTURN TRANSMISSION)
d AUTOMATIC PICTURE TRANSMISSION

ARC JET RELINES
Calorimeter probes for measuring high thermal flux

--- in arc jets
[NASA-TN-785731	 polls 179-2J1b5

ARCRITECTURR (COMPUTERS,
,;ASP-PL/I simulation of integrated avionlc systes

processor architectures
( NASA-C4- 15X244 ]	 p0015 B79-18973

ARGON
MT ARGON ISOTOPES

a@GOO ISOTOIIS
Upper limits on argon isotope abundances in the

Venus thetmosphere
p0087 979-49623

ARGON PLASMA
microwave di44austic for the determination of the

electron temperature of a low density
shock-heated argon plassa

p0023 A79-15258
ARGUMENTS (MATHIMATICS)
U IMDIP EM DENT VARIABLES

ARIP (IMPACT PREDICTION)
U COMPUTERIZED SIMULATION

A2ITHENTIC
concurrent error detecting codes for arithmetic

processoLs
[NASA-TP-1528]	 p0119 079-30947

ARIZONA
Developing dad demonstrating an institutional

neebeniss for transferring remote sousing
techoology to 14 western states using northern
California as the test site
[679-102:9]	 p0052 079-28643

ARM (AIATOMT)
Controller arm for a remotely related slave arm

[NASA-CASE-&2C-1105:-1]	 p0117 N79-28551
ARRAYS
NT LINEAR ARRAYS

ARTHROPODS
NT DROSOPHILA
NT INSECTS

ARTIFICIAL INTRLLIGNMCR
NT COGNITIVE PSYCHOLOGY

ARTIFICIAL SATELLITES
NT BIOSATELLITES
NT COMMUNICATION SATELLITES
MT COSMOS SATELLITES
NT COSMOS 782 SATELLITE
NT HELIOS 1
NT INFRARED ASTRONOMY SATELLITE
NT LANDSAT SATELLITES

ASCENT
MT CLIM61114; FLIGHT

ASCENT PROPULSION SYSTEMS
„uLet propulsive lift for commuter airlines
(NASA-TH-7059b]	 p0010 079-26035

ASSESS PROGRAM
Pioln*trumemtatiOn for evaluation of workload in

payload specialists - Results of ASSESS II
[IAF FIPEA 79-88]	 p0115 A79-53291

ASSISSREETS
MT TECBNuLOGY ASSESSMENT

ASTROHIOLOGY
11 EXOPIJLOGY

ASTROMRTRT
:,earchisq for sonsolar planets

pJ073 A79-32217
Stellar occultation studies of the solar system

p0090 A79-54140
ASTRONAUT LOCOMOTION

Spacesult mobility knee joint*
[NASA-CASE-ARC-11058-2)	 p0117 1179-24651

ASTRONAUT PERFORMANCE
Pioiastrumentatioa for evaluation of workload in

payload specialists - Results of ASSESS 12
LIAP PAPER 79-881	 p0115 A79-53291

ASTRONOMICAL MODALS
vas flow in the barred spiral galaxy NGC 5383

p0056 A79-13728
Six collapses --- self consistent dynamic

development of stellar systems
p0063 A79-23183

Dynamics of a stellar bar
pOJ65 A79-23909

On the internal structure of the major satellites
of the outer planets

p0068 A79-26041
Gas drag in primordial circumplametary envelopes -

A nechania n for satellite capture
P00% A79-31518

Suusclidus convective cooliuq histories of
terrestrial planets

pu075 979-358.9
The energetics of the ionosphere of Venus - A

preliminary model based on Pioneer Venus
observations

POO75 A79-36427
Plasma diffusion into the wake of Venus

p0075 A79-36429
Comparison of calculated and seasuted ion

densities on the deyside of Venus
POW A74-40832
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ATMOSPHERIC ENTRY

ASTIOMORICAL OBSBRTATOMIRS
4 tat-intraied photometer for the Kuiper Airborne

Observatory
p0071 A79-31219

SETI - High sensitivity searches at NASA Vitt high
speed tape recorders
J1AF PAPEH 7O-A - 43)	 pOO90 A79-53436

ASTRONOMICAL PROTOMRTMT
IT LTELLAN S PECTNUPHOTUMETRY
High-angular-L0SOlut1On tar-isfrared observations
of the Rho Ophiuchr datk cloud

p006S A79-26687
ASTRONOMICAL SPECTROSCOPY

Martian atmosphere modeling between 0.4 and 3.5
microns - Comparison of theory and experiment

pUO55 A79-13111
Near-intrarud spectra of the Galilean satellites -
Observations and compositional implications

p0067 A79-20185
A llquid-helium-cooled grating spectrometer for

far initered astronomical observations
pJ072 A79-31218

Au analysis of water in galactic infrared sources
using the NASA Lear Airborne Observatory
(OASA - c H- 15216:)	 pO050 979-219b5

ASTRONOMICAL TELESCOPES
IT INFRARED TELESCOPES

Inftared detector performance in the Shuttle
Intrared Telescope Facility /SIETF/

pU058 A79-15988
Haddmara techniques in optics and their

i.• lationship to other multiplexing schemat
pOO71 A79-28005

ASTRONONT
IT 1NFNA .iED ASTRONOMY
NT hADAh ASTRONORY
AT sPACEBORNE 4STRON081

ASTROPRTSICS
IT SOLAR PHT':ICS

ASTRPTOTIC NRTEODS
Computer analysis of shells of revolution using

asymptotic results
(AIAA 7 q -07511	 p0071 A79-28267

ATMOSPHERIC ABSORPTION
U ATMJSPHERiL ATTENUATIUN
ATMOSPHERIC ATTENOATIOn

Nature ^f the ultraviolet absorber in the Venus
clouds - latereaces based on Pioneer Venus data

pU081 ► 79-00821
Intensities and M. .,ullision-broadening
coefficients measured for selected 820
abso r ption lines between 715 and 732 no

pJ091 179 - 544b2
ATROSPB92IC CRERISTRT

Effect of the reaction H02 a 03 yields OH • 202 on
stratospheric ozone

pOO54 A79-11633
Theoretical study of the phutodissociation of BOC1

p005S A79-13057
Properties of the stratospheric aerosol layer
studied with a one-dimensional computer model

pOO57 A79-15107
Reservoirs of atmospheric chlorine - Prospects for

BOC1 revisited
p0058 A79-15801

SSTs, nitrogen fertilisei and stratospheric ozone
pOO60 A79-18311

Nitrogen-srifur compounds in stratospheric aerosols
p0061 A79-19071

A ono-dimensional model describing aerosol
formation and evolution rn the stratosphere. I -
Physical processes and mathematical analogs. II
Sensitivity studies and comparison with

observations
p0075 A79-35672

Calculated rate constants for the reaction CIO e O
yields Cl • 02 between 120 and 1000 E ---
stratospheric ozone reactions

p0086 ► 79-48252
At. in initio investigation of the structure,

vibrational frequencies, and intensities of Bog
and HOC1

p0067 A79-49739
oxides of nitroq .-D and the clouds of Venus

p0122 179-51499
ATMOSPHERIC CIRCNLATION

Flap-laq-torsion aeroolastic stability of
circulation-controlled rotors in bower
(ANS 78-64)	 p0024 A79-18185

On the seas meridional sass motions of the
stratosphere and mesosphere

p0120 ► 79-20057
►a unusually large westerly amplitude of the
quasi-bieunial oscillation --- zonal wind analysis

pJ120 ► 79-236b9
Studies of stratospheLie eddy trauspurt. 1: The
observed ozone flux by the transient eddies,
0-30 EE. 2: Eddy diffusion coefficients and
wind statistics, 30-60 IN
[NASA-CB-158617)	 p0050 079-235b8

Riddle atmosphere project. A seat-spectral
numerical model for the large-scale
stratospheric circulation
[NASA-CR-158653)	 p0119 N79-2x567

Trace constituent mixing folios in the lower
stratosphere during the 1971 intertropical
convoryst.ce zone experiment

ATMOSPHERIC CONPOSITION
Effect of the reaction UO2 • 03 yields 08 • 202 on
stratospheric ozone

pOO54 A79-11633
Martial atmosphere modeling betweeu 0.4 and 3.5

microns - Comparison of theory and experiment
pOJ55 A79-13111

snail mass spectrometer with extended measurement
capabilities at high pressures --- for planetary
ataosphere ana:ysis

p00b2 A79-20733
Venus thermosphere - In situ composition

neasuteseuts, the temperature profile, and the
homopause altitude

pJ066 A79- 24161
Venus lower atmospheric composition - Preliminary

results from Pioneer Venus
p0Ob7 A79-14174

Venus lower atmospheric composition - Analysis by
gas chromatography

pOt07 479-24175
Latitudinal VALratruns Of stratospheric aerosols

pO068 A79-25355
future planetary probes for Jupiter and Saturn
[AIA ► 19-0945)	 p0074 A79-34760

Composition and structure of th. • Venus atmosphere
Results from Pioneer Venus

p0080 A79-00811
Laboratory corrobotation of the Pioneer Venus gas
chrosatogreoh analyses

P0112 A74-40811
Implications of the gas compositional measurements
Of Planee t TennF for the origin ut planetary
atmospheres

p0080 ► 79-40814
sulfur diozide in the Venus atmosphere -

Distributiun and implications
P0084 A19-45891

Oxides Of nitrogen and the clouds of Venus
p0122 A79-51499

study of alternative probe technologies
( NASA-CR- 1522421	 pOO50 979-19069

Measurement of 00 and u3 from aircraft: 1977
tropical convergence zone experiment

pOO45 079-26710
ATNOSPR9RIC COMDITIOBS
U RETEORULOGT

ATMOSPHERIC DRRSITT
V:aus - Density of upper 4tmospbere trom
measurements of drag on Pioneer Orbiter

p0066 A79-24164
The seasonal variation of ozone density in the

martian atmosphere
p0073 A79-33503

ATROSPRRRIC DIFFUSION
Further obSPLVattonal support for the lossy radial

diffusion model of the isitur Jovien maguetuspbere
pOJ63 A79-22787

ATNOSP32RIC 9LICTEICITY
tlectrosagnetic noise and radio wave propagation

below 100 kHz in the Jovian atmosphere. I - The
equatorial region

p0090 A79-53033
ATMOSPHERIC EMISSION

U AIx6LUw

ATMOSPHERIC MNTOT
Thermal structure of Harm' atmosphere from Tiling

entry neamurementa
p0055 A79-13126

I
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ATMOSPHERIC ENTRY SIMULATION
	

SUBJECT INDEX

ShocA tube spectroscopy of C3 • C2d mixture in the
140 to 700 no range --- for Jovian entry probe
ablation layer simulation
[AI ►A PAPER 79-0094]	 p0064 A79-23530

Experimental studies of radiative base heating of
a Jovian entry model
(41AA PAPER 79-0038)	 pJ064 A79-23519

Modeling of radiative hoating of base region of
Jovian entry probe
iAI ►A PAPER 79-0039]	 p0065 A79-23540

Thersostructural design of a carbon-carbon
heatshield fot a Jovian entry
[ ► IAA 79-0920)	 p0110 A79-34741

Line-by-line transport calculations for Jupiter
entry probes --- of radiative transfer
[AIAA PAPER 79-1082]	 p0077 A79-38562

Numerical simulation of experiments in the Giant
Planet Facility
(AIAA PAPER 79-11021	 p0077 A79-38567

Outer planet probe missions, designs and science
p0040 079-167dO

Study of entry and landing probes for exploration
Of Titan
(NASA-CR-152275]	 p0051 179-23868

Development, fabrication and test of a high purity
silica heat shield
(NASA-CR-152117]	 p0053 079-29333

ATMOSPHERIC EMTNT SIMULATION
A new look at performance capabilities of

arc-driven shock tubes --- for Jupiter entry
simulatiun

p0057 A79-15252
ATMOSPHERIC HEAT BUDGET

First results irUn tb. • large probe infrared
radiometer experiment --- for Venus atmosphere

p0067 A79-24173
The energetics of the ionosphere of Venus - A

preliminary model based on Pioneer Venus
observations

p0075 A79-36427
ATMOSPHERIC HIATING

A t:tmplified method for calculating the
atmospheric heating rate by absorption of solar
radiation in the stratosphere. and mesosphere
(NASA-TP-1398]	 p0040 179-16493

ATMOSPBS IC IMPURITIES
U AIR POLLUTIOM

ATMOSPHERIC IONIZATION
Ca.aic ray ionization of the Jovida atmosphere

pOO89 A79-52815
ATMOSPHERIC MODELS

NT DYNAMIC MODELS
A tier dependent model of the Jovian current sheet

p0054 A79-11512
Martian atmosphere modeling between 0.4 and 3.5

microns - Comparison of theory and experiment
pOJ55 A74-13111

The ammonia mixing ratio in Jupiter's stratosphere
pOO57 A79-14944

Properties of the stratospheric aerosol layer
studied with a one-diseosional computer xodel

p0057 A79-15107
Cool stars - Effective temperatures, angular

diameters, and reddening determined from 1-5
Micron flux curves and model atmospheres

p0070 A79-27695
Simulated lidar return fra y a oardieeaeionel

stratospheric aerosol Model
p0070 A79-27857

On inhomogen--ous scattering Models of Titan s
atmosphere

p0071 A79-29176
A one-dievnsional model describing aerosol

formation and evolution in the stratosphere. I -
Physical processes end mathematical analogs. I1
- sensitivity studies and comparison with
observations

p0075 A79-35672
The energetics of the ionosphere of Venus - A

preliminary Model based on Pioneer Toau.
observations

p0075 479-36427
Comparison of calculated and aeasuted ion

densities on the dayside of V.•6us
pJ081 A79-4083:

sulfur dioxide in the Venus atmosphere -
Distribution and isplications

pJ084 09-45891

A numerical model of the Martian polar cap rind.
pOO86 ► 79-48086

A study of key features of the BAB atmospheric
turbulence model
[ NASA-CR- 152194 ] 	 pO013 N79-12656

Organic chemistry on Titan
pC099 179-167o9

Advances in local area, mesuscale modeling
p0042 179-20586

Application of a coupled aerosol formation:
Radiative transfer model to climatic studies of
aerosol.

pOO42 N79-20675
The NASA-Ames Research Center stratospheric

aerosol model. 2. Sensitivity studies and
comparison with observatories
(NASA-m-1363]	 p0043 179-21720

The NiSA -ABES Research :enter stratospheric
aerosol model. 1. Physical processes and
computational analogs
[OAS► -TP-1362]	 p0043 179-21721

Viscosity and thermal conductivity of model
Jupiter atmospheres
[11ASA-11-78556]	 p0043 179-21962

lahoeoganeous models of the Teaus clouds
containing sulfur
[N ► SA-T1-78558]	 pOO44 179-22988

Riddle atmosphere project. A semi-spectral
numerical model for the larye-scale
stratospheric circulation
[NASA-CH-158653]	 pU119 N79-24567

ATMOSPHERIC PHYSICS
The dynamics of the Jovian aagnetospbere

pOO85 A79-46424
operational activities

p0045 N79-26717
ATMOSPHERIC RADIATION

IT AIMu LOW
MT WHISTLERS

Anomalous features in thermal radiance maps of Venus
p0079 A79-40601

Further results of the p ioneer Tenus nepheloaeter
experiment

 p0121 A79-40818
ATMOSPHERIC SCATTERING

Scattering by non-spherical particles of size
comparable to a wavelength - A new
seal-e pperical theory --- atmospheric radiative
transfer

p0062 A79-21029
Pioneer Venus radar mapper experiment

p0067 179-24176
Scattering of emitted radiation from lahoeogeneous

and nonisothermal layers
p0071 A79-29001

ATMOSPHERIC TEMPEHATUNR
IT IONUSPHERIC TEMPEhATURE

Thermal structure of liars , atmosphere from Viking
entry measurements

pOO55 A79-13126
Venus thermosphere - In situ composition

measurements, the temperature profile, and the
hosopause altitude

p00bb A79-24161
ATMOSPHERIC TUNBILENCE

A +tudy of key features of the RAE atmospheric
tutbulence model
[NASA-CR- 152194 )	 p0013 179-12656

ATMOSPHERICS
NT W81iILEHS

ATOMIC COLLISIONS
Laser—ahanced dynamics in molecular rate processes

p0059 A79-to637
ATOMIC ENERGY LEVELS

bvlativistic L -Lull Auger and Coster-Eroaly
rates and fluorescence yields

p0031 A79-43023
ATONIC EICITATIORS

Atomic electron excitation probabilities during
orbital electron capture by the nucleus

p0079 A79-40492
ATOMS

MT NITROGEN ATOMS
ATTACH AIRC n ►FT
hT A-7 ► 1BCHAFT
NT AH -b, HELICOPTER
IT F-5 AINCRAFT
IT kluHTEh ArhCWAFT
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BICT ERIOLOGT

study of aero4jaamic technology for YSTOL
fighter/attack aircraft: Horizontal attitude
concept
[NASA-CE-152130J	 p0012 179-10024

Study of aerodynamic technology for TSTOL
fighter/attack aircraft, TOluae 1
[NASA-CR-152128]	 p0012 179-10025

study of aerodynamic technology for TSTOL
fighter/attack aircraft: Vertical attitude
concept
[MASA-CR-15:131]	 p0013 979-10026

Study of aerodynamic technology for VSTOL fighter
attack aircraft
(NASA-Ch-152129] 	 p0013 079-10027

Study of aerodynamic technology for VSTOL
tighter/attack aircraft, phase 1
(MASA-CR-152132]	 p0013 079-10028

ATTENTION
A model for dynamic allocation of human attention

among multiple tasks
pOU98 079-15617

ATTENUATION
WT ACOUSTIC ATTENUATION
IT ATMOSPHERIC ATTENUATION

ATTINRATIOn CORPPICIRITS
Intensities and 02 collision-broadening
coefficients measured for selected 120
absorption lines between 715 end 732 as

p0091 A79-54462
ATTITUDE (IMCLINATIOR)

Laboratory demonstration of aircraft estimation
using low-cost sensors
[ MASA-CR- 152049 ]	 p0114 179-12417

ATTITUDE CONTROL
IT LONGITUDINAL CONTROL

An in-flight simulator investigation of roll and
yaw control power teguirements for STOL approach
and landing: Development of capability and
preliainary results
(NASA-CO-152307)	 p0018 179-29196

ATTITUDE GYROS
Lov--ost inertial navigation for moderate-q missions

(MASA-TM-78b11]	 p0011 179-32205
ATTITUDE STABILITY
MT LONGITUDINAL STABILITY

AUGIn SPRCTIOSCOPT
Relativistic L -shell Auger and Coster-Kronig

rates and fluorescence yields
p0031 A79-43023

L-shell Auger and Coster-Kronig spectra from
relativistic theory

10GARET ► TI09
IT STABILITY AUGBEMTATION
IT THRUST A'JGNEMTATiON
A piloted simulator study on sugaentation systeas

to improve helicopter flying qualities in
terrain flight
(NASA-TM-78571)	 p0009 179-23098

► USTRAITIC STAINLESS STEELS
Phase relations in the Pa-Ni-Cr-S system and the

sulfidatiou of an eustenitic stainless steel
p0075 A79-37119

► UT09►TIC CONTROL
IT ADAPTIVE CONTROL
IT AUTOMATIC PLIGHT CONTROL
IT AUTu MITIC LANDING CONTROL
NT CASCADE CONTROL
NT FEEDBACK CONTROL
MT NUMERICAL CONTROL
IT OPTIMAL CONTROL

AUTOMATIC DATA PROCISSIIC
U DA T A PROCESSING

AUTOMATIC PLIGHT COETIOL
IT AUTOMATIC LANDING CONTROL
Piloted simulator investigation of helicopter
control systems effects on habd:ibg qualities
during imattuseut flight
[AHD 79-26]	 p0035 A79-44078

AUTOR ►TIC LANDING CONTROL
vt,tL controls for shipboard lauding

( NASA-('F- 1h21401 	 p0019 979-30193
10TURATIC PICT011 TRANS8133101

A comparison of theoretical and experimental video
compression Resigns

p0069 A79-26248
► UTORATIC ROCKET IMPACT PREDICTORS
U COMPUTERIZED SIMULATION

AUTOMATIC TIST SOUIPIENT
Real time sass floe computer for Arc Jet Nind Tunnel

p0120 A79-17591
AUIILIARY PONES SOURCES
AT SPACE POWER REACTORS

AVIATION
U AERONAUTICS

ATIATONS
U AIRCRAYT PILOTS

AVIONICS
1 Demonstration Adtaneed Avionics Slates for

general aviation
(SAE PAPER 790569]	 p0029 A79-36709

Exploring team avionics systems by simulation
p0030 A79-38882

Plight controls/avionics research - Impact on
future civil helicopter operating efficiency and
mission reliability

p003b A79-53627
Impleaestation of an optimua profile guidance

system on STOLAND
(NASA-CR-152187)	 p0013 A79-10036

GASP-PL/I simulati -.0 of integrated avionlc system
processor architectures
[NASA-CR-158244]	 p0015 879-18973

AXIAL C0823ISSORS
U TURBOCOMPRESSORS

AXIAL P10N
► new blade element method for calculating the

performance of nigh and intermediate solidity
axial floe Lana
[NASA-CU-30631	 p0014 U79-13047

AXIAL PLOn COnPRESSOMS
U TURBOCORPRESSORS

AXIAL STRUM
Computer analysis of shells of revolution using

asymptotic results
(Ail► 79-0752)	 1,0071 A79-28267

AIISTRHITRIC BODIES
The uirect numerical simulations of the turbulent

wakes of axisyseetric bodies
[ NASA-ch- 15218: ] 	 p0053 A79-29142

AIISTMRITRIC DEPOARATION
U AXIAL STRAIN

AXiSTRBETRIC P101
► xisysmetric internal flows vith stocks
[AIAA PAPER 79-0015)	 1,0025 A79-19479

An investigation of transonic turbulent boundary
la-er sepetatiob generated on an axisymmetric
flow model
[AI ►A PAPER 79-1479]	 00033 ► 79-46684

IX09S
► study of axobal degeneration in the optic nerves

of aging nice
pO104 A79-12123

111925
Process for the praparatiob of now elastomeric

polytriazlnes
(NASA-CASE-IkC-11248-1)	 p0091 279-22301

Now perfluoroalkyl polytriarines containing
pendent iododifluorometbyl groups --- sealers
for aircraft structures
[ N ► SA-CAST-ARC- 11241- 1 ]	 p0092 979-24153

► SOLIS
IT I$DOLES
IT OIAZOLE
IT TNTPTOPBA n

B
B ►CTRIIA

Charactorization of a novel extremely alkalophilie
bacterium

pJ1U4 179-11950
Belationship between proton motive force and

potassium ion transport in Halobacturium
halobius envelope vesicles

p0112 A79-40775
Gating effects in Halobacteriu n halobrue membrane

ttansport
pO114 479-47849

Light- driven solute ttansport in Halobacterion
halobins

p0114 A79-49194
Microbial transformation of nucleosides
(NASA-CR-158696)	 p0102 979-25704

BACTIEIOLOGY
Automated electilcal impedance technique tut rapid

eaumeratiom of fecal coliformn in effiueats from
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B► EDBIDTB	 SUBJECT IEDEI

sewage treatment plants
p0111 A79-39970

Rapid, single-step most-probable-number method for
enumerating fecal coliforms An effluents. from
sewage treatment plants

p0111 A79-39971
Energy transduction in Ualobacteriun halobiu n

p0115 A79-53000
SAIDIIDTB
NT SPECTRAL LINE RIDIH
The humdd as a detector of changes in variance and

bandwidth
p0101 N79-1749b

BANDRIN APPROIIMATION
U SURFACE PROPERTIES

BASE BEATING
Fxperiseotal studies of radiative base heating of

a JOT140 entry model
[ ► IAA PAPER 79-0038]	 p0064 179-23539

Modeling of radiative heating of base region of
Joviam entry probe
[AIAA PAPER 79-00391	 p0065 ► 79-23540

BASES (CHEMICAL)
-onfiyurations of base-pair complexes in solutions

--- nucleotide chemistry
p0107 A79-26370

An optimized potential function for the
calculation of nucleic acid interaction
energies. I - Bdse stacking

pO109 179-32252
B► SIBS
U STRUCTURAL BASINS
BATS (TOPOGRAPHIC FHATUEIS)
IT SAN FRANCISCO BAY (CA)

BEARS (RADIATION)
IT PROTON BEAMS

BEAMS (SUPPORTS)
Vibrdtica and response of nonuniform rotating

beams with discontinuities
( ► IAA ) 9 -0731)	 p0127 A79-29005

31ARINGLESS lOTORS
6erivation of control loads for bearingless rotor

systems --- in helicoptet design
P0021 A79-10906

Boeing Vertol beariagless main rotor structural
design approach using advanced composites

p0022 179-10920
BED REST

Physiological responses of women to simulated
weightlessness: A review of the first female
bed-rest study
[NASA-SP-430)	 p0097 N79-1368b

BEDS (GROLOGT)
Field measurement of penetrator seismic coupling

in sediments and volcanic rocks
[sASA-CR-158081]	 p0049 179-16472

BEHAVIOR
01 DECONDITIONING
IT HUMAN BEHAVIOR
Lou tryptophan diet decreases braia serotoaim and

alters response to apomorphine
p0112 A79-40671

Quantitative analysis of mating behavior in aging
sale Drosopbila Melanogaster

BILL AIRCRAFT
IT IT -15 AIRCRAFT

ERIC HIS
0 SEATS

BINDING HORNETS
wind-tunnel test results of a full-scale

multicyclic controllable twist rotor
(IBS 78-60]	 p0014 A79-181d1

BINDING 173011
Derivation of control loads for bearingless rotor

systems --- in helicopter design
p0021 A79-10906

BINDING VIBRATION
Asroelastic stability analysis of the AD-1 sanDed

oblique-wiog aircraft
pO127 A79-38136

BINEFICIATIO n
Mioiay and benefici4tioo of lunar ores

P0048 179-32241
BERT 1,1.108

Ge:Gd and Gw:Bw photoconductive detectors for far
infrared astronomy from a space platform

poo5e ► 79-15990

DIBLIOGRIPRIRS
► aes Research Center pub::.:ations, 1977

(NASA-TH-78514)	 p0003 079-21957
BINARY CODES

A /31,15/ Reed-Solosou Code for large memory systems
pU121 A79-40279

Binary classification of real sequences by
discrete-time systems

p0086 179-47977
SLIDING

Association of nucleotides with homoionic clays
--- catalysis of prebiotic materials

polio A79-31925
BINOCUL ►R VISION

Eye torsion and visual tilt are sediated by
different binocular processes

p0114 A79-46651
BIOASSAT

Studies on the bioassayable growth horsona-like
activity of plasma

pU114 A79-47848
BIOASTROBAUTICS

Biological specimen holding facilitisr for
Spacelab experiments
[I ► F PAPER 78-56]	 pO104 ► 79-11224

Vestibular Function Research aboard Spacalab
[ASHE PAPER 78-ENAS-25]	 pO105 A79-12574

Support system consideratious for STS biological
investigations
[AS3R PAPER 76- ENIS-37]	 p0105 A79-12564

Spaceflight and bone turnover - Correlation with a
new rat model of weightlessness

Polio 179-33049
US experiments flown ca the Soviet Satellite
COSMOS 782
(NASA-TH-78525]	 p0094 N79-11651

US experiments flown on COSMOS 782
p0094 979-11652

Technology advancesect of an oxygen generation
subsystem
[NASA-CB-1522571	 p0103 979-28883

BIOCERRISTRY
IT BACTERIOLOGY
organic chemistry in space

pU104 A79-11309
Identification of a tripeptidyl amiuopeptidase in

the auterior pituitary yland - Effect on the
chemical and biological properties of rat and
bovine growth horsunes

pO106 179-19449
Configurations of base-pair complexes in solutions

--- nucleotide cheristry

BIOINGIBIERING
IT BIOIISTRUBENTATION
IT BIOMETRICS
IT bIOTELEMETBT
IT BODY MEASUREMENT (BIOLOGY)
IT ELELthOC ► RDIUGRAFHT
IT RAGNETUL ►RVIOGRAPBT
Serendipitous solution to the problem of culturing
Arabidopsis plants in sealed containers for
spdcefliybts of long duration

p0112 A79-41704
BIOGIBESIS
U BIOLOGICAL EVOLUTION

BIOINSTEUNINTATION
IT BIOTELESETRT
N1 IMPLANTED ELECTRODES (BIOLOGY)
Automated electrical impedance technique for rapid
aauseration of fecal coliforas in effluents from
sewage treatment plants

p0111 A79-39970
Losputer deargn synthesis of a below koes-5yme

prosthesis
pO113 179-44300

Biornetrusentation for evaluation of workload in
payload specialists - Results of ASSESS Il
(IAY PAPER 79-88]	 p0115 A79-53291

Hiniatere implantable ultrasonic echosonometer
[NASA-CASE-ARC-11035-11	 p0122 179-18580

BIOLOGICAL ACTIVITY
U ACTIVITY (BIOLOGY)

BIOLOGICAL AIALTSIS
U 8IG ► S5AY

BIOLOGICAL CELLS
U CELLS (BIOLOGY)

BIOLOGICAL EFFECTS
Some pwrspectivws on research isto the biological
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DOMING AINCIAFT

response to :.on-ionizing electcomaquetic radiation
--- relation to SETI. SPS, and other government
pro jects

p0107 A79-26879
Absence of gastric ulceration in rats after flight

on the COSMOS 762
p0U94 079-11660

Effects of evightlesssess on the genetics and
aging process of drosophila nelaaogaster

pOU96 079-11673
Effect of weightlessner— and centrifugation (LIG)

on erythrocyte survival in rats subjected to
prolonged space flight

pOJ9b 179-11674 
BIOLOGICAL EVOLUTION
N1	 ABIOGENESIS
Ames interactive molecular model building system -

A	 3-0 computer modelling system applied to the
study of	 thn origin of life

p0111	 A79-37949
Human Neurological Development: Past,	 Present and

Future
(NASA-CP-2063] pUJ01 079-15807

BIONAGENTISn
Diomagnetic instrumentation 	 and measurement

p0008 09-51043
BIOBIDICAL DATA

Biomedical ultrasonoscope
[NASA-CASE-ARC-10994-2] p0122 179-26771

BIORITMICS
IT BODY	 MEASUREMENT	 (BIOLOGY)
IT	 ELKCTROCARDIOGRAPHT
IT MAUNETOCARDIOGRAPHY
Miniature implantable ultrasonic echosonometer
(1151-CASE-ARC-11035-1] p0122 179-18580

A	 long-range and long-life telemetry
data-acquisition system for hurt rate and
multiple body temperatures from free-rasginq
animals
[NASA-TH-78590] pO119 M79-26762

Biomedical ultramonoscope
(NASA-CLSI-ARC-10994-:) pO122 179-26771

BIOa mo nATI11 LIPn SOPPORT STSTERS
D CLOSID ECOLOGICAL	 SYSTEMS

BIOSATELLITIS
In*	 joint	 05-USSI	 biological satellLte program

pU110 A79-33050
OS vxperi.tents flown on the Soviet satellite
COSMOS 916
[9ASA-TH-7552b] p0095	 079-11671

The Cosmos trio mission
p0095 179-11672

BIOSEISOAS
U BIOIMSTROMENTATIOM

BIOTILENETAT
In-vivo bon y strain telemetry in moukeys /a.

oemest r i na/
p0106 A79-10698

The use of hybrid istegrated circuit techniques is
biotelesetry applications

p0069 179-26145
Telemetry of lattacranial pressure

pO121 A79-41400
An inductively powered telemetry system for

tesperatete, EKG, and activity aosltorinq
p0121 179-61424

A losq-raage and long-life telemetry
date-acquisition system for heart rate and
multiple body temperatures from tree-rangiag
animals
[1AS1-TH-78590]	 pJ119 179-26762

BIT STMCIMONIEATIOA
A versatile alcroproceasor-controlled hybrid

Leceiver --- with firavue control for operation
over large frequency uncertainty

p0079 A79-40502
bLACK BOOT IADI►TI01

Arthrt drift and the isotropy of the salvers*: a
measurement of anisottopiea in the primordial
black-body radiation
[0AS1-CM-1°tl129]	 p0050 079-18875

BLACKOUT (PMOPAGATION)
IT ELECTION&CIRTIC NOISE
NT VHiSTLELS

BLADDRI
Spine lmnobili%&tion method and apparatus ---

tiqrd bladder
[ 01 SA-CASK-AIC- 1 I Ib7- 1 J	 pO 117 179-30911

BLADE TIPS
Analytic investigation of advancing blade drag

reduction by tip modifications
(AHS 78-01]	 p0023 A79-18127

full-scale wind tunnel tut of a modern helicopter
mein rotor - Investigation of tip Hach number
effects and comparisons of four tip shapes
[AH5 78-031	 pOO24 A79-10129

Effect of tip shape om blade loading
characteristics for a two-bladed rotor In huver
[AHS 79-1]	 p0035 A79-49OS4

The promise of multicyclic control --- to control
fatiguing blade loads and rotor vibratioa
[ NASA-Tl1-78611 ]	 p0011 079-31137

BLOC9I9C
Estimation of tunnel blockage from wall pressure
signatures: A review and data correlation
[NASA-Ca-152241]	 p0019 179-32219

BLOOD
AT ERYTHROCYTES
NT LYMPHOCYTES

OLOOD FLON
Limb blood flow - Rest and heavy exercise in

sittisq and supine positions in man
p0113 A79-43208

BLOOD PL ►SAA
Pldsma volume and electrolyte shifts with heavy
exotcise in sitting and supine positions

p0108 179-29336
Hyperthermia and exercise --- plasma fluid and
electrolyte wffectu on human thermoregulation

p0113 A79-64775
The importance of light, postural and social coos

is the regulation of the plasma cortisol rhythm
in man

p0116 179-67398
Studies on the bioaisayable growtb horsoue-like

activity of plasma
p0114 A79-4784H

BLOOD VESSELS
Modification of a Nova IC-2 fundus camera for

self-photography without the use of n ydriatics
--- for blood Teasel monitoring during space
flight

pO115 A79-50127
BLOOD TOLOSA

Plaaaa Toluene and electrolyte shifts with heavy
exercise in sitting and supine positions

p0108 A79-29336
BLOIn FLIPS
U EITERNALLT BLOWN FLAPS

BBC
U BUNS 819EkAl CONTENT

BODIES OF INVOLUTION
NT NOTATING CYLINDERS
Computer analysib of .bells of revolution using

asymptotic results
[AIA1 79-0752]	 p0071 A79-20267

Investigation of the asymmetric aerodynamic
eharaeteristiea of Cylindrical bodies of
revolution with variations in none geometry and
rotational orientation at 4&9103 of attack to 58
degrees and Bach numb*rs to 2
[NASA-TM-78533]	 p0047 !79-301w6

BODY FLUIDS
IT LRTTHBOCTTES
IT LTAPUUCTTES
M7 SWEAT

BOOT NIEBNATICS
Controller at@ for a remotely related slave arm

J OASA-C ►SE-ARC-11052-1)	 p0117 979-20551
BODY 0213022292! (BIOLOGY)

Ainiature implantable ultrasonic vchososometer
( ILSA-CASE-AAc- 110 35- 1 J	 pO122 9 i9-18580

BODY TEIPIRATORE
Comparison of circadian rhythms in male and frmale

humans
p0104 A79-11947

An inductively puvered telemetry system for
temperature, EKG, and activity nonitering

pO121 A79-41424
BODY TRRPERaTUMN REGULATION
U THRE"06RGULATION

BOOT n RIGHT
Nrrq ►t control mad restraint of laboratory rats

p00b9 A79-26586
DOZING LIRCIAPT
NT 001106 147 AIRCMAYT
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SJ5J9CT looms

Boeing Twrtol bearinglesi main rotor structural
design approach uslaq advanced composites

p0022 A79-10920
BONING MILITARY AIRCRAFT
U MILITARY AIRCRAFT

BORING 747 AIRCRAFT
Development of aircraft lavatory compartaeats with

improved fire resistance characteristics, phase
1: Fire containment tarot of a wide body
aircraft lavatory module
(NASA-CI-1520741	 p0049 079-12151

BOLTZMANN TRANSPORT EQUATION
Mi n t. Carlo solution of Bo.ttmanb equation for a

sple model of highly nonoquilibriam diatomic
, On - Translational rotational energy relaxation

p006O ► 79-1056%
D0IDIOG
AT METAL-METAL SCOPINC.
0003 DENINSI►11EATION

lo-vivo boar c.train telemetry in monkeys /N.
b«mestrina/

pJ104 A79-10608
Spaceflight and boas turnover - Correlation with a
new tat model of weightlessness

p011O 09-3304:1
9030 SINENAL CONTENT

Spaceflight and boas turnover - Correlation with a
new rat so.tel of weightlessness

pU 110 A79-33049
BONES
IT TIBIA
Quabtltative analysis Of selected bone palamatars

P0095 579-1166e
Quantitative analysis of selected bone parameters

p0096 579-11676
BOOST

U aCCRLENATION ( PHYSICS)

DO SO IS
AT PHOTJIS

90 0 N DAR I NS
AT N ► II BOUNDARIES
AT LIQUID-3OLID INTERFACES

BOUIDAEY LAYER EQUATIONS
Pseudo-direct solution to the boundary-layer

«quatIODS for SOParated flow
[&I&& PAPER 79-0139]	 p0064 A79-23519

An elliptic representation of coupled boumdery
layers and iav ► scid core for computation of
swparated internal flows

pQ03J 179-38910
Linearization of the boundary-layer equations of

the minimum time-to-climb problem
p0036 A79-49969

BOUNDARY LAYER FLOE
AT BOUNDARY LATER SEFAN ►TION
ET SfU:UND ► RY FLON
IT ssPARATSD now
Preforeutial spectral transport by itrotatiooal

straining --- for turbulence energy dissipation
rate equations in boundary layer floor

p0077 A79-3891:
neasuresent of turbulent flectuat ►ans in

bigb-speed flows using hot wires and hot filas
pOJe6 A79-47451

Ja the measurement of turbulent hurt aat ►oas in
high-speed flows using hot virus and hot filas
(NASA-TR- 78535]	 p0019 179-12363

Prospects for compuliog airfoil aerodynamics with
Reynold.. averaq«d Navler-St ,Hies codes

pOD42 179-20038
DOUND►NT LATER NOISE
U AENUDINAMIC NOISE
U DOUIDAIT LAYERS
ROMANY LATER SEPARATION

wa:ei tunnel virualixations of dynamic stall
p0127 09-24213

An .-lliptic representation of coupled boundary
Idlers and inviscid core for computation of
separated internal flows

P00I0 09-16910
to isvestigat► oa of transosic turbulent boundary

layer separation generated on an aA ► ayasettic
flow model
(AIAA PAPII 79-14791	 P0033 A79-46664

Numerical solution of super waic lamisar flow over
au ioclimed body of revolution
(ALA& PAPER 79-1547]	 pJ065 ► 79-116723

Control of forebody tbtee-diDensioaal flow
aep4rat loan.

(9 ► S ► -TM-18593]	 pOO1U 879-26014
BOUNDARY LATEN TRANSITION

Suamary of past expeKisace In natural lamiDar flow
and otpertaeatal program for resilient leading
edge
(NASA-CR-152276]	 p0017 079-26024

MOVIDART LAVERS
IT CORPSES!, IDLE BOUNDARY LAIRD
AT 1NCONPNESSIBLE BOUNDARY LATER
AT LAMINAR BOUNDARY LATER
AT SUPEBSUmIC BOUNDARY LATINS
IT TURBULENT BOUNDARY LATIN
Developments In the Computation of turbulent

boundary layers.
( NA:; ► -TM- 786:0 I	 p0049 N79-)3433

BOUNDARY TALON PDOBLE955
WI CAUCHY PRUBLEN
AriRymmstric ► aternai flows with shocks
(AIAA PAPER 74-0011)	 p0025 A74-19479

Error analysis of finite differeacd acbe nes
applied to hylwrbolic initial boundary value
problems

p007J A79-27192
Tiew-varylaq linear systwas and the theory of

nom-linear waves
pJJ34 A79-47992

Aa accurate method for two-point boundary value
problems

p0087 A79-49415
Linearizatioo of the bouodary-laywi equations of

the minimum time-to-climb problem
V0036 179-49669

The effect of external boundary conditions ou
condensation beat transfer to rotating beat pipes

pJ089 A79-52288
Boo SIOCR BATES
U SHOCK NAY ES

BRAIN
Effect of electroconvulsive shock on soboasibergic
receptor binding sites in rat brain

pU109 A79-29925
Synaptozosal uptake of hypoU alamic monoamineo and

tecovery of pituitary-adrenal activity following
medial forebrain '-uadle lesions in rats

pJ115 A79-50232
BRAIN DARAGR

Effects of bigb-LET aeon /N•-20/ particle
radiation on t ►v brain, eyes and other head
structures of the pocket souse - A histological
study

p0113 A79-44798
viaino

pOJ99 179-15894
SNARES (FOR ARRESTING NOTION)
IT LEADING EDGE SLATS
AT TNAILII^:-EDGE FLAPS

NIRAFAIAT
U buUNDAkY LAIRS SAPAB ►T WA

BRIGSTNISS
I, , - Au lot«abe brightwainq near S micrometers

p0Jb7 A79-24447
NIONC5IIL TUBE

NT TRACHEA
BDF► ITIBG

Aircraft wake flow effect and horizontal tall buffet
--- pressure distribution add ienponsea of
fighter aircraft in transonic maneuvers

pJO29 479-30482
Investigation of steady aul fluctuating pressures

associated wits the transoaic buftetiag sad wing
rock of a onw-seventh scale model of tow F-SA
aircraft
(NASA-Ch-3061]	 p001% 179-13004

A method for ptedict ►nq fall &cold buffet response
with rigid wind tunnel model fluctuating
pressure data. volume 1: Ptedictlos method
development and assessment
[NASA-LA-J 035 ]	 pout• 97 9-14 020

A method for predicting full scale buffet response
with ligis sled tassel model fluctuating
pressure data. Volume 2: Power spectral
deasit ►e 's for sexhod ussessmeat
i NASA-CR-3)36]	 pO014 979-14021

AIDS CONDUCTORS
Electrical short locator --- Adent ► fyiag aborts
Occurring while an electrical system ih being
wired
( NASA-CASR-ARC- 11116- 1 ) 	 p0122 979-31498
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CARBOXYLIC ACIDS

C
C-141 ► INCIAPT

Supercritical sing desiqu using numerical
optimization and comparisons with experiment ---
to improve C-let cruise performance
(&I&& PAPEN 79-0065)	 pJ025 A79-19514

As*" collaborative stody of cosmic-ray mnutroms.
2: Low- and aid-latitude flights
[ NASA-TM-798011	 p0001 879-11994

BAS&-ABC 91.5-cm airborne islrared telescope ---
tracking mechanism

p0iIS 819-2137)
Akebutne infrared and submilliseter astronomical

you tization measurements at different savelengths
--- C-141 observations
( I ► S► -Cm-1S07S1)	 p0052 079-27044

CABI n ATIOSPINNES
IT SPACB►'FA ► T CABIN ATMOSP9EIES

CABLES (TOPES)
W ical grip for the cable cats of Sal) Francisco

p0119 1179-22547
CAI
U COMPUTER ASSISTED INSTRUCTION

CALCIUM
Effect of sodium and calcium ingestion on

th#. rmotequlation during ezercise in sun
p0109 ► 79-30624

CALCIUM COMPOUNDS
AT CALCIUM OXIDES

CALCIUM OXIDES
Process for the preparation of calcium superoxide

(NASA-CASE-ANC-11053-1) 	 p0115 079-10162
CALCULATION

U t OMPUTATIOI
CALCULUS
AT CUSIBE SERIES
If VAC TION LIALTSIS

CALIFORNIA
Air pollution from aircraft operations at San Jose

Municipal Airport, California
(NASA-TM-70506)	 p0005 179-12565

The application of remote mensimg technology in
Northern California
(X79-10160)	 pUOSO 479-20439

Advances is l(X-a1 aces, mesoscals modeling
p,)042 179-20586

Developing and demommtratisy as isstitutiosal
mechanism for transferring remote sensing
technology tc 14 western states us ► my northern
California as the test site
[179-10229]	 p0052 079-26643

CALOTINITINS
Calorimeter probes for measuring high t ►ersal flux

--- in arc Seta
[NASA-T0-78573]	 pO118 979-20165

CANAND COIPIGURATIOIS
Canatd-body-tail missile test at angles of attack

to 50 deg is the &ass 11-toot trabsunic wind
tunnel
(N► S ► -TN-78441;	 p0005 N79-12011

Vortex effects for essald-wing configurations at
high angles of attack in n absosic flow

[ BAs&-T0-76543 ]	 p0005 879- 140.2
High •ogle of iscideace isplicat ► oss upon air

intake design sad location for superdusic cruise
•&[craft and highly useuverable trassuslc
aircraft

PJ068 179-22026
CANTILEVER RINGS

U 11 N#: S
CAPILLART RAINS
It :hAT1TT MATES

CAPTIVE TESTS
IT STATIC TESTS

CAPTORS CROSS SICTIONS
U ANSO&PTION CROSS 5RC11085

CARDONTIPRATE METABOLISM
lasulla-like effect of bovine growth bot was in

vivc as demonstrated by oxidation of
C/14/-U-glucone it diabetic rats

pO111 A79-44797
;OSNOS 9)6, experlmeat X104: The effects of space

flight on hose 119wt enzymes coscersed with
catbohydrate and lipid setatwlisn -, the rat

P0096 979-11675
CARBOBTDLT53
1T ADININNS

AT GLUCOSE
NT NUCLEOSIDES

CA 
too 

I
AT CARBON ISOTOPES
NT CARBON le
An experimental determination of the cross section
of the Swings band system of C3

p0088 A79-51121
Absolute measurements o' the electronic transition
moments of moves band systems of the C1 molecule
(NASA-TI-76574]	 p0043 079-21002

Improved synthesis of polyforeals
IN ► S ► -CASE-ARC-11144-1)	 p0091 079-30176

CARBON COMPOUNDS
IT ► LUONOPULTARES
IT UALOC ► NBOIS

CARBON DIOXIDE
Intensities and half-widths at diffoieht
temperatures for the 201/111/ - 000 band of CO2
at 4054 per ca

p000e A19-47513
Computer program for calculatiom of oxygen uptake

(NASA-TR-76565]	 pOJ99 079-21741
CAI500 D10IIDI LASERS

The TELEC - A plasma type of direct energy converter
--- Thermo-Eloctroaic Lamer Energy Converter for
electric poser gessratitim

p0059 A79-16629
Study, optisisatioa, and desiyn of a laser boat
mn4lue --- for satellite applications

P0059 A79-lb633
CARBON DIOXIDE REMOVAL

Technology advancement of the electrochomical 1-02
comcemttatiag process

( N ► sA-CA-151250)pO101 079-26135
1leetroc6emically regen e rable carbon dioxide

absorber
(NASA-Cl-152099)	 pJ103 079-2979

CARBON ►1991 REINFORCED PLASTICS
Lou density bin u letaide-carbon microballoon
comporites
(N ►54-CASE-ARC-11Ue0-1)	 )0091 079-16915

CARBON ?loans
The estimation of residual strength of composites
by acoustic emission

p0062 A79-20620
Electrical hazards posed Ly graphite fibers

POW A79-50597
CARBON ISOTOP93
AT C ► RBuN 14
^atbon, nitrogen and sulfur to Apollo 15, 16 mad

17 rocks
pU111 A79-19216

C ►B90N 00001101
Toxicity of pyrolysis gazes from polyusymethylese

pOdb9 A79-26581
The stuJy of 'microsutfaces' using the sal
de wtptios 4pectroecoP7

pUJk17 A79-50015
CARBON STARS

Nrar -infrared observations of a new molecular
twataro in INC • 1011e

P0002 A79-41354
CARBON 14

lnsulim-like effect of bovine growth ►ormose in
vivo as demonstrate#. by oxidation of
C/14/-U-glucose is diabetic rata

P0113 A79-44797
CARBOB-CA1600 COIPOSITRS

Thormostructutal deslgs of a catboo-carbon
hwata ►field fOr a Jovial) entry
( ► IAA 79-0920)	 pU110 ► 79-34141

CLIDONACBOOS Cso9DRITRR
Selective pbotodestrectios of alpha-aaluu acids
--- Is catbuseceoss choadrites and Chemical
evolution expot ► mests

V0106 &79-26547
CANBOMACR003 nITRORITas

Aliminatioa of c ►ruaite and novel selfidss as
Important cutlers of mob#. Yazoo is
carboaaceous meteorites

POWs A79-26436
CAIBOITL COMPOUNDS

LOS to the stratosphere --- bwifarie acid aerosol
precarsor

pU109 ►79-31337
CAIDOITLIC ACIDS

of A,ITIC ACID
IT T&IFTOP113
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SURJCT INDEX

CARDIAC VENTRICLES
Contour detector and data acquisition system for

the left ventricular outline
( NASA-CASE-ANC-10485• !j	 p0116 179-10714

C ► RDIOGRAPn T
NT ELECTROCARDIOGRAPHY
XT A&GIETOCANDIOGRAPH•

CARDIOLOGY
Dromaynatic Lostionv a tatiou anal measurement

p0088 A79--.1043
CARDIOVASCULAR SYSTEM
AT BLOUD YESSELS
AT CARDIAC VENTRICLES
NT BITTHROCYTES
IT ITRPHOCTTES
Cardiovascr`sr regulatory response to loser body

neyativt pressure following blood volume loss
p0107 A79-23470

Continuous aetabolic and cardiovascular
measurwmwnte on a monkey subject during a
simulated 6-d4y Spacelab mission

p0112 A79-41711
Aircraft flight simulation of n pacelab experiment

using an implanted telemetry system to obtain
cardiovascular data from the monkey

p0118 079-19022
CARGO AICEAYT
IT C-141 AIRCRA ► T

CASCADE CONTROL
A nultiloop generalisation of the circle stability

criterion
p0031 179-41133

CASCADE !101
Viscous flow analysis in mixed flow rotors --- in

turbomacbinery
(ASME PAPER 78-NA/GT-31	 p0127 A79-19792

CASCADES (FLUID DIIAMICS)
0 FLUID DIPANICS

CASTIRG
UT SLIP CASTING

CATALTS13
►our-man rated dual catalyst system Lot the

recovary of water from urine
(NASA-CR-151227)	 p0101 179-16550

CATALYSTS
An improved synthesis of

1,3:1,4:5,6-Trisetbylonwmorbitol and
1,3:2,5:4,6-Triamthyleaesaunitol

p0087 ► 79-50016
CATALTTIC ACTIVITT

SSTs, uitroyeu fertiliser and stratospheric ozone
p0060 A79-18321

CATCMRE/T AREAS
U WATERSHED';

CATIODI RAT TUBES
An advanced cockpit instrumentation *totes; The

roordinated cockpit display
(NA5A-TH-78559)	 pO100 179-27136

CATIONS
AT PETAL IONS

CAUC IT PROBLEM
Error analysis of finite difference ec ►emu
applied to hyperbolic initial boundary value
vtotle mr.

p0070 179-27192
CELESTIAL 0001 IS
AT ANDUOREDA GALAXIES
IT CARBON STARS
87 CAIDONACDODS CBOIDNITIS
IT CARBOBACIOUS RETEOSIT13
17 CRAB NEBULA
IT EARLY STABS
IT EUIuP1
AT EITIA5OLAI PLANETS
OT GALACTIC CLUSTERS
IT GALAXIES
IT GALILEA n SATELLITES
IT INFhARED STABS
IT It
IT JUPf TEh (PLANET)
IT LATE STARS
IT RAIN SEQUENCE STABS
IT 899CURT (PLANER)
mT n ILRI 111 GALAXT
IT NATURAL SATELLITES
IT NEBULAR
IT PLAhE1ART n XBULAI
/T PBuTOSTA65
IT 21FRAINCR STARS

IT SATURN (PLAMET)
IT BATUMI 111GS
11 SOLA/ STSTAN
IT SPIRAI. GALAIIES
IT TERAESTRIAL PLANETS
IT TITAN
IT VENUS (PL ► MrT)

CELLS (BIOLOGY)
IT AEONS
IT ERiTHICCTTIS
07 LT9PHOCTTIS
nT HiTOCNOIDIIA
Senescent chonyes is the riboaoJes of animal :.6118

in vivo and in vitro
p4108 A79-27226

Gating effects is Halobacterius haloblUn meabraum
treamport

p0114 A:9-47849
Zoer^7 trannduction in Halobacterius bnlobies

p0115 A79-53000
Effect of space fligbt oh cell-mediated immunity
--- CO5803 782 satollite

pG094 B79-11661
C3aTEAL NERVOUS STSTEA
AT BRAIN
IT SPINE

CENTRIFUGAL PONCE
Effect of weigutlessmess and centrifugation (LIG)
on erythrocyte survival is rats subjected to
prolonged space flight

c0096 979-11674
Uuamtitative analysis of selected bone parameters

p0 n 96 119-11676
CEITMIFOGIS

Desiyu of a piezoelectric shaker for centrifuge
lestiny

p0119 979-2254S
CIITEIrUGlIG STRESS

Studies on the eryt ►roo and the terickicetic
[espouses in beagles adapted to hypergravity

p0106 A79-12869
BBC-/Cr-51/ half-life and albumin turnover is
growing Beagle dogs during chronic radial
acceleration

p0108 A79-27553
CIRABAL PROT CTIVI COATINGS
U PkUTECTIVE C'0 ► I1NGS

CIf5IA MILITAIT AIRCRAFT
U HILITAIT AIRCRAFT

C •EP
U i NBON FIBER REINFORCED FLASTICS

Cm-54 NBLICOrT En
CoapoaAte rotor Rub. I, lI --- tatigde and lost'

tests for C8-548 helicopter desiga
p0022 A79-10916

claims
U SEATS

CEAL000BNID13
IT ALUNINUR o1l145
IT CALCIUB UXIDIS
IT CABBOn DIOIIDE
IT CAIbOR NONOIIDE
IT CBIONITES
01 100EGARIC PEROII DE5
91 IIOBGARIr ' ULPIUxs
IT NITRIC 0	 _
IT 11710lill ...OXIDE
11 PEROIIDES
IT SAPPNIRI
51 SILICON DIJTIDE
IT SILICON OXIDES
IT SULFIDES
IT SULPUL DIOXIDES
IT ZINC OIIDIS

CNAICE-V000BT MILITARY AIRCRAFT
U R1LITAAY AIRCRAFT

CRANIAL FLUB
Large eddy simulation of turbulwht chancel flow.

ILLIAC 4 calculation
(NA5A-Tm-7@619)	 p00Ne 179-121!2

CRASBCTEIS
U STALOLS

CNANGE SEPARATION
G PULAAILAIIUN (ChAbi:E SEPARATION)

CMANGAD PARTICLES
IT ARGUE PLaSNA
IT COLLISIONLESS PLASMAS
IT CUSNIC PLASMA
AT ELEt1RUm PrASIA
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CIRCADIAn RHYTHMS

NT ENERGETIC PARTICLES
NT HEAVY NUCLEI
IT dIGH E1ErGT ELECTRONS
IT HIGH TEMPERATUPE PLASMAS
NT BY^RUULN PLASMA
IT METAL IuNS
IT NONEQUILIBRIUM PLASMAS
IT PLASMA LAYERS
N7 aLREF1ED PLASMAS
IT SOL1N ELECTRONS
IT SuLA R WIND
IT STELLAR WINDS

CHECKOUT EQUIPRBNT
U TEST EQUIPMENT

CHRRICIL ANALYSIS
XT GAS ANALYSIS
IT GAS SPEC'TROSCOPT
IT LASEh SPECTROSCOPY
IT QUANTITATIVE ANALYSIS
NT URISLLYSIS

Production and analysis of thermal decomposition
products from polymeric materials

p0065 179-23853
Overview of layer a p plications to chemistry

p0071 A79-28119
Ion-exchange separation of nucleic acid
constituents by high-performance liquid
chromatoarephy

pO114 A79-47350
CHEMICAL rLRMRNTS
ST ALOMINUM
IT ARGON ISOTOPES
IT BERYLLIUM
HT CALCIUM
IT CARBON
IT CARBON ISOTOPES
IT C r aeOn 14
NT CHLOBI NB
IT CHROBIUM ISOTOPES
IT COPPER
IT GERMANIUM
IT GOLD
NT HELIUM
IT HYDROGEN
IT HYDROGEN IONS
IT HYDROGEN PLASMA
IT IRON
N'i ISOTOPES
NT Llair HELIUM
IT 1605
IT 0801 ISOTOPES
IT NITROGEN
NT NITROGEN ATOMS
IT 311HUGEN ISOTOPES
NT OIY,;EN
IT OXYGEN PLASMA
NT PLATINUM
IT POTASSIUM
IT RARE GASES
IT SILVER
NT SODIUM
IT SULFUR
IT SULFUR ISOTOPES
IT TRACE ELENENTS
WT URANIUM
IT ZIRCONIUM

CHNRICAL ENGINEERING
Process for the preparation of calcium superoxide

[5151-VASE- ► RC-11053-1]	 p0115 0 79- 10162
CHEMICAL EI01QTI01

ciCI - A ,tausible source of purines, pyrimidines
and aai.Do acids on the primitive earth

pO107 A79-20264
Selective photodestruction of alpha-amino acids

--- in carbo a ceous cboadrites and chemical
evolution experiments

pO108 179-26547
Prebiotic nucleotide oligoserization in a

fluctuating environsant - Effects of kaolinite
and cyan-side

p0109 A7y-29938
Association of nucleotides with homoionic clays

--- catalysis of prebiotic materials
pO110 A79-32925

Chemical evolution. IIIY - Pytimidines from
hydrogen c;anide

p011T A79-37939
1002 intsraetiVC ncieeular model buildieg systPn -

A 3-D computer modelling system applied to the

study of the origin of life
pO111	 A79-37949

CRERICAL FUELS
IT AIRCRAFT FUELS

CHEMICAL KINETICS
7 REACTION KINETICS

CIBIICAL PROPERTIES
IT HEAT OF PO&HATIO n
NT THERROCHEMICAL PRuPERTizs

CHEMICAL REACTIONS
IT DECARBOLYLAT1U1
IT EPOIIDATIUR
IT EIOTPERMIC REACTIONS
IT OIYGENATION
IT PHOTOCHEMICAL REACTIONS
IT PHLTODECORPOSITION
IT PHOTOOIIDATIUN
IT PBUTOSISTHESIS
IT	 PYROLYSIS
Preparation of	 linear hydroxy s bstituted

polyphospbazenes --- flame retardant
polyuretbane Loam
(NASA-Ch-151182] pOO48	 579-10144

Process for the preparation of new elastomeric
polytriazines
[NASA-CASF-ARC-11248-1] p0091	 179-22301

An improved synthesis of 2,	 4, B, 10-textroxaspiro
[5-5)undecaae
[NASA-CkSE-AhC-11243-1] p0092 179-30375

Improved synthesis of polyforsals
[NASA-CASE- ►RC-11244-1] p0092 N79-30376

CHEMICAL TESTS
NT CHEMICAL ANALYSIS
NT GAS ANALYSIS
IT GAS SPECTROSCOPY
WT QUANTITATIVE ANALYSIS
91	 URINALISIS

CHERISORPTION
Bonding of nitrogen atzms on Cu/001/ surfaces - A

cluster approach
pOJ78 179-3995G

CRILDREN
Human Neurological Development: Past, Present and

future

[NASA-CP-2063]	 p0001 179-15887
CRILLIRG

U COOLIE.;

CHIPS (RECORI DEVICES)
Assessment study of infrared detector arrays for

low-background astr000tical research
[NASA-CB-152169]	 p00u9 179-10971

CHLORIDES
IT SODIUM CHLORIDES
Reservoirs of atmospheric chlorine - Prospects for

BOC1 revisited

pOO58 A79-15801
CHLORINS

Calculated rate constants for the reaction CIO 4 0
yields C1 • 02 between 220 and 1000 K ---
stratospheric ozone Leactions

pD066 A79-48252
CHLORINE CORPOONDS
IT CHLORIDES
NT SODIUM CHLORIDES

CNONDRITES
IT CARBONICEOUS CHONDRITES
IT CARBONALBOUS METEORITES

,:HRORITOG2APR7
NT GAS CHROMATOGRAPHI
IT LIQUID CHROMATOGRAPHY

CBRORITES
Elimination of chromite and novel suifides as

important carriers of noble gases ;a
carbonaceous netuorites

pOlOd A79-26436
CRYONICS
IT CHUCRIUM ISOTOPES

C11201104 CORPOONDS
NT -HROMITES

colonial ISOTOPES
BBr.-/Cr-51/ half-life and albumin turnover in
growing Beagle dogs duriaq chronic radial
acceleration

pO108 179-17553
CENORIOn OIIDNS
IT CHROMITES

CIRCADIAA 81111IR.9
Comparis ,in of circadian rhythms is sale and feadle

humans
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SUB.IICT I5011I

P0104 A79-11947
Comparison of hormone and electrolyte eircadia,

rhythms in male and tamale humans
pO104 A79-11948

Thu importance of light, postural and social cues
in the regulation of the plasma cortisol rhythm
to men

p0114 479-47398
CIRCUITS
AT DIGITAL INTEGRATOIS
AT BTDNID CIRCUITS
AT INTEGRATED CIRCUITS
NT THANSHISSLoN CIRCUITS

CIRCULAR CYLINDERS
A study of viscous cross-flow effects on circular

cylinders at high Reynolds nsmbers
[AIAA PAPER 79-1477] 	 po032 A79-46082

CIRCULATION
NT ATMOSPHEhIC CIRCULATION

CIRCULATIOT STSTRA
I'r BLoor VESSELS

CIRCUMSTRLLAN nATTIE
U STELLAR ENVELOPES

CITIES
IT SAN FRANCISCO (CA)

CIVIL AVIATION
Flight controls/avioaics research - Impact on

future civil belicepter operating efficiency ehd
mission reliability

p0036 A79-53627
CLARK T AtNFOIL
L' AihtuiL i' RUFILES

CLASSICAL MECHANICS
Semiclassical theory of electronically

nonadiabatic transitions in molecular collision
processes
[NASA-CR-1 58776]	 p0052 819-27944

CLASSIFICATIONS
ninety classification of real sequences by

discrete-time systems
pOUBo A19-47977

CLATS
AT KAOL1NITd
Association of nucleotides with hosoionic clays

--- catalyst. of prebiotic materials
pO110 A79-32925

CLEAR BOONS
Planetary protection guidelines for Outer Planet

missions
pO105 A79-12511

CLIMATE
Stratospheric aerosols. end climatic change

F004. 179-20603
CLINATOLOGT

Stratospheric aerosol:, and clisatic change
P0057 A79-15106

Climatic change on the terrestrial planets
p0U72 A79-31514

Application of a coupled aerosol formation:
46dlativP transfer model to climatic studies of
aerosols

pJ042 N79-.0075
CLIMBING FLIGHT

Linearization of the boundary-layet equations of
the sintsun time-to-climb problem

p0036 A7q-49869
CLINICAL MEDICINE

PLomaynellc instrumentation aad measurement
p0080 A74-51043

Hdma^ Ieutological Development: Past, Presrht and
ruture
INA%A-CP-20631	 p0001 079-15887

CLOSED SASIVS
U STNUiTUhAL 9ASIN:,

CLOSED ECOLOGICAL STSTRIS
Viveloping closed ltfe support systems for large

%pact hal•ttatd
[AAS PAPER 1 0-1451	 p0107 A79-212oU

CLOSED LOOP STST3ES
11 FOEDBICX CoNTR01

CLOSURE LAM
A Navier-Stokes feat solver for turbulent sadelinq

app:Icationx
[NASA-TO-70612]	 p0041 N79-3152d

CLOTHING
NT SPAiK SUITS
Modeling aerosol lossts and clothing effects in

firms --- for aerospace vehicle emviromments
poob0 A79-18303

CLOUD COYER
Structure of the atmosphere of Teaus ip to 110
kilometers - Preliminary results from the four
Pioneet Yeaus entry probes

p0067 k79-24169
CLOUDS
AT IIf DRUGEN CLOUDS
NT VENUS CLOUDS

COASTS
Developing and demonstrating an institutional
mechanism tot trausterrinq remote sensing
technology to 14 western states using northern
California as the test site
IN79-102291	 p0052 579-28643

COATINGS
NT GOLD C:uAT1NGS
NT PLASTIC COATINGS
NT PROTECTIVE COATINGS
NI TGENHAL CONTROL COATINGS

COAXIAL FLOW
Analysis of flight effects on noise radiation from
dual-flow coaxial Itts
l ► IAA PAPER 79-0619]	 VJU28 179-28962

COCKPITS
An advanced cockpit instrumentation system: The

coordinated cockpit display
[NASA-TH-76559]	 pO100 079-27136

Cockpit displays of traffic information: kirline
pilots opinions about contest, symbology, and
format
[ NASA-TN-78601 ) 	 p0100 479-32185

CODING
AT DE:UDIOG
IT SIGNAL ENCODING

COEFFICIENTS
AT AEHODTIABiC COEFFICIENTS
AT ATTONUATIUN CUEFFICIRITS

COISETNIS
Effects of aeration on formation and localisation
Of the acetyl coenzyme A syntaetases of
Saccharomyces carewislaw

pO 109 179-30125
COGNITIVE FSTCNOLOGT

The tole of coquttive switching Lt. heed-up displays
--- to detetmiuu pilot ability to accurately
extract information from either of two sources
j1ASA-Ce-31711	 p0103 079-33851

COHERENT ELECTIONAGIETIC RADIATION
Infrared receivers for low background astronomy:

Incoherent detectors and coherent devices from
one micrometer to one millimeter
[NASA-TM-78598]	 p4J045 179-25951

COHERENT RADIATION
IT 4LOHER101 ELECTROMAGNETIC RADIATION

COIN AIFCRAFT
NT F-'., AI6CHIPT

COLD TOLERANCE
Thetmorequlallom in unrestrained a tv during and

after exposure to 1.S- 1- G
pJ112 A79-41185

COLLISION WARNING DEVICES
U VAhNIN6 SYSTEMS

COLLISIONLESS PLASMAS
Theory or the large-amplitude plane

maquetoacocstic wave propagating transverse to
the magnetic field in a hot collisionless plasma

in astrophysical Pnwirosseuts
pUO67 A79-48370

COLLISIONS
NT ATuMIL COLLISIONS
AT MOLECULAR COLLISIONS

COLLOIDS
bT AEYUSOLS
N'T FUG

COLORADO
Develapimq and demonstrating an institutional

DOChARLUS for tr4nsferr1Aq remote sensing
technology to 14 western states using northern
Califoraia as the test bits
[879-10229]	 p0052 579-28643

CONBDSTIBILITT
J f LAMMABI LITT

COMBUSTION PRODUCTS
Production mud anaiysla of thermal decomposition

Products from polymeric materials
p0065 A79-23853

('DEMAND AND CONTROL
Intattupted mohitorimg of a ,.r ,rhastir process

pO101 179-17448
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COMPUTER PIOGRANS

Air traffic control by distributed management in a
RLS esttrounent

pO 101 1 19-17499
COMMAND-CONTROL
U COMMAND AND CONTROL

COMMERCIAL AIRCRAFT
IT BOEING 747 AIRCRAFT
IT LEAR JET AIRCRAFT
Coordinated en-w performance in commercial

aircraft operations
po 106 1 79- 13219

Now NISI-Ames Bind-tunoel techniques for studying
airplane spin and two-dimensional unsteady
awrodynamicr:

COMMERCIAL AVIATION
0 CIVIL AVIATION
U COMMERCIAL A1RCEAFT

COBNONICATING
IT	 INFOhMATION DISSEMINATION
NT	 INTERSTELLAR CORRUNICATIO n

C01184IICATI0/
IT	 INFORMATION DIS"RE:NATION

CO RMUNICATION CABLES
High acceleration	 ca'-le deployment system

[ NA SA-CASE- ► RC- 11256- 1 ] pJ092 579,-23432
CO m^IUIICATIOI EQOIPBRET
Or	 RADIO RECEIVERS

COBaOMICATION SATELLITES
A class of programmable satellite receivers

pO077	 A79-38718
COMPARTKRITS
IT AIRCh ► FT COMPARTMENTS
IT TEST CHAMBERS

COMPASSES
NT GTROCORPASSES

COMPNNSATONT TRACKING
Design and elaluatLon of flight directors for

V/STOL aircraft
p0021 A79-14971

A structural model of the adaptive busar pilot
[AIAA 79-1784]	 p0032 A79-45411

CORPLRK VARIABLES
IT RATIONAL FUNCTIONS

CORPLNIITT
07 TASK COMPLI11TT

CORPOSITE RATIRIALS
MT CARBON FIBER MRI W IRCED PLASTICS
IT CARBON-LARBON COMPOSITES
MT FIBER COMPOSITES
IT ;LASS FIBER REIRFGRCED PLASTIC'S
IT GRAPHITE-RPOIT COMPOSITE MATERIALS
IT LAMINATES
IT hET ► 1. RATRII COMPOSITES
IT aEII ►UHCdn PLASTICS

Survey of the application of relaforced composites
in European helicopters

p0022 A79-10917
R~i nq Vettol bearingless main rotor structural

design approach using ad vanced composites
p0022 A79-10920

Simple torsion test for shoo moduli determination
of orthotropic composites

pJ060 A79-17037
Advanced resin matrices for composites

p00a 7 979-3'179
COMPOSITE :;TIUCTURRS

IT LAMINATES
Impact of opeiatiOUal 1r.mues on design of advanced
composite structures tot Army helicopters

Paoli 179-10907
Composite rotor hub. I, II --- fatigue and load

tests for CH-548 helicopter design
p0022 ► 79-1J916

Development of 4 sultitubular spar composite main
rotor blade

p0022 179-10919
The estimation of residual strength of composites

by acoustic emission
p0067 A74-20820

Thermal response of composite panels
p0068 A79-15359

COMPOSITES
U CkRPOSITE MATERIALS

COMPOSIT101 (PROPRRTT)
IT ATNJSPHERIC :oRPOSITIO n
IT GAS COMPOSITION
IT LUNAR COMPOSITION
MT RETEORITIC COMPOSITION

MT PLANETARY COMPOSITION
COMPOUND NRLICOPTERS

hecent progress in rotorcraft and DOwered-lift
research

p0025 179-18674
COMPRRSSIeILITT RYYICTS

Strain-rata/temperature behavior of high dansrty
polyethylene in compression
[NASA-TM-78544]	 p0039 179-12222

COMPHiSSIBLE BOONDAET LATER
heynolds number effects on the turbulence field in

CUmpL-5111 le boundary layers
p0072 A79-JU603

CONPAESSIELE FLOn

IT TRANSONIC FLOM
Simulation of throe-dimensional compressible

viscous flow On the Illiac 1v computer
[AIAA PAPER 79-02061	 p0064 A79-23508

Muaerical solution of compressible viscous flows
--- levier-Stokes equations

p00b8 ► 79-24759
An implicit factored scheme for the compressible

Javier-Stokes equations. 11 - The numeric4l ODE
a anection
[A1 ►► 79-144b]	 pJ083 179-45252

COAPRESSONS
IT IUMOLWOBPRESSORS

COMPUTATION
NT ORBIT CALCULATION
Soae recent progress in transonic flow computation

--- flow distribution, numerical optimization,
and airfoil design

pJ041 179-18946
Status and prospects of computational fluid dynamics

p0041 179-16952
COMPUTATIONAL FLUID DTIARICS

A two-dimensional unsteady Ruler-equation solver
fur flow regions with arbitrary boundaries
[AIAA 79-1065]	 p4084 179 45269

A Navier-Stokes fast salwer for turbulent modeling
applications
[NASA-TR-78612]	 p0047 n 79-31528

CONFUTER ASSISTED INSTRUCTION
Tho application of remote sensing technology in

Northern California
[179-101oB]	 p0050 179-20439

CORPUTEE GRAPRICS
DSPOBJ - System for display of multiple sets of

three-disensional data --- Fortran subroutine
for zomputer graphics

pool* A 79- 18422
An advanced cockpit imstruaeutation system. The
coordinated cockpit display
[NA 5A-TA-785 i9]	 p0100 179-27136

COMPUTER AETRODS
U CORPUTFR FRUGRARS

CORPOTMn 1ETNOIIS
EASY transposition network: A computing network

fcr unscrambling p-ordered vectors
[ rAS ► -Tk`- 1n b ]	 p0118 179-21822

COMPUTEn PIOGEAMRING
hi RICRUPRUGHARRING
MT SYMBOLIC PROGRAMMING

class of prograamable satellite receivers
p0077 A79-38718

Operational manual for two-dimensional transonic
code TSPOIL
[NASA-CI-30641	 pOO14 179-13007

Prospects of a mathematical theory or human
behavior in COmplel nam-machine syatwms tasks
--- tiee sharing computet analogy of automobile
driving

p0097 s79-1559:
GASP-PL;1 simulation of integrated ovionic system

processor architectures
[ 0 AS ► -CH- 158:44 ]	 p0015 579-18973

COMPUTER PROGRAMS
IT 1ASTRAN
IT SUBROUTINES
Aeroelastic stability analysis of the AD-1 manned

oblique-vlmg aircraft
p0117 179-JO136

Calculation of radiative properties of
nonequillbtium hyurogen plasma

p0086 A79-47514
The displacement field associated with line forces

in a cracked orthotrcpic body
p0JH9 A79-52737
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SUBJECT INDEX

Implewentation of an optimum profile guidance
system on STOLAND
(NASA-CS-152187) 	 p0013 579-1003d

Laboratory demonstration of aircraft estimation
using loo-cost sensors
[NASA-CA-152049) 	 p0 119 179- 1241 7

Hindu - + perator identification model and related
computer programs
[NASA-CR-152237]	 pOO15 079-16551

Speech as a pilot input medium
p0102 079-17519

Computer progtan for calculation of oxygen uptake
(NASA-TM-76585]	 p0099 079-21741

Evaluation of the discrete vortex rake cross flow
model using vector compsters. Part 1: Theory
and application
[NASA-CR-152170]	 pOUlb M79-22046

Middle atmosphere project. A semi-siectral
numerical model for the large-scale
stratospheric circulation
[NASA-CH-158653]	 p0119 N79-24507

feasibility study for a numerical aerodynamic
simulation facility. Volume 3: FMP lanyuag9
specification/user manual
[NASA-CE-152289) 	 p0110 U79-26070

Programs for calculating cell parameters in
slect.on and I-ray diffraction --- to identify
stratospheric aerosols
fNASA-TP-15291	 p0047 079-30844

A savior-Stokes fast solver for turbulent modeling
applications
fNASA-TM-76611]	 p0047 079-31528

COMPUTER SIMULATION
U .:OMPUTFKIZED SIMULATION

COMPUTER STOaAGI DEVICES
NT RANDOM ACCESS MEMORY

A /31,15/ Beed-Solomon Code for large memory systems
pJ1.1 A79-40279

COMPUTER SYSTEMS DESIGN
feasibility study for a numerical aerodynamic

simulation facility. volume 1
[NASA-CO-152287]	 pOJ51 N79-26066

feasibility study for a numerical aerodynamic
simulation facility. Volume 2: Hardware
specifications/descriptions
[ NA SA-CR- 152288 ]	 pJ051 179-26069

COMPUTEM TECMIIpURS
Coaputational aerodynamics development and outlook

/Dryden Lecture in Research for 1979/
[AIA ► PAPER 79-0129]	 p00b4 A79-23515

::Omputer analysis of shells Of revolution Using
asymptotic results
(AIA& 79-07521	 p0071 A79-28267

COMPUTERIZED CO"NOL
U NUMERICAL CONTROL

COMPUTERIZED DESIGN
:he use of 3-D finite element analysis in the

design of helicapter mechanical components
p0021 179-10909

An efficient algorithm for numerical airfoil
optimization
[AIAA PAPER 79-0079]	 p0026 A79-19523

U.S. aerospace industry opinion of the effect of
computer-aided prediction-design technology on
future rind-tunuel test requirements for
aircraft development progtami:
[ AI AA PAPER  79-0107]	 p002b 179-19534

Computational optimization and rind tunnel test of
transonic wing designs
[AIA ► PAPER 79-0060]	 p0027 A79-23526

Combined strength and aeroelastic wing synthesis
via constraint approximation
[ ► IA& 79-0714]	 pJJ28 A79-28290

Exploriny team avionics systems by simulation
p003C ► 79-38882

Computer design synthesi. of a below knee-Syse
prosthesis

pJ113 A79-44300
A system for interdisciplinary analysis - A key to

improved rotorcraft design
[LOS 79 -61	 pJ128 ► 79-49000

Comprehensive helicopter analysis: A state of the
art review
(N ► SA-TM-7051 4 )	 p0004 079-12019

Analysis of a theoretically optimized transonic
airfoil
[NASA-CI-3065]	 p0014 079-13001

Aitfoil design by numerical optimization using a
minicomputer

[NASA-TM-78502]	 p0005 179-14011
COIPUTIEIEED SIMULATION
NT UIGIT&L SIMULATION
Structural design ?light maneuver loads using

PDP-10 flight dynamics model
pOO21 A79-10905

The survivability of helicopters to rotor blade
ballistic damage

p0021 A79-10913
Properties of the stratospheric aerosol layer
studied with a oue-dimensional computer model

p0057 A79-15107
Calculation of transonic aileron buzz

[ ►IAA PAPER 79-01341	 p0061 A79-19553
Simulation of three-dimensional compressible

viscous flow on the Illidc Lv computer
[AIAA PAPER 79-0.06]	 pJ004 A79-23508

Effects of turbulence model selection on the
prediction of complex aerodynamic flows
[AI11 PAPER 79-0070]	 p0065 179-2354!

Dynamic simulation studies of fuel conservation
procedures used in terminal areas

p0123 A79-23581
Ames interactive molecular model building system -

A 3-D computer modelling system applied to the
study of the origin of life

p0111 A79-37949
Numerical simulation of experiments in toe Giant

Planet facility
[ ►IA1 PAPER 79-110:]	 p0077 A79-36567

Exploring team avionics systems by simulation
p0030 A79-38682

Numerical aerodynamic simulation facility --- for
flows about three-dimensional configurations

p0038 179-10450
Laboratory demonstration of aircraft estimation

using low-cost sensors
[NASA-CH-152J49;	 p0119 179-12417

Sisn.ation evaluation of combined 4D RNAV end
a%rborne traffic situation displays and
procedures applied to terminal aerial maneuvers
(NASA-CH-15H47 111	 p0102 N79-21033

Computer formulations of aircraft models for
simulation studies
[NASA-TP-14701	 p0009 179-23008

feasibility study for a numerical isrodynasie
simulation facility: Summary
[NASA-CR-152286]	 p0051 179-26067

Feasibility study for a numerical aerodynamic
simulation facility. Volume 1
[NASA-CR-151287]	 p0051 179-26064

Feasibility study for d numerical aerodynamic
simulation facility. Volume 2: Hardware
specifications/descriptions
(NASA-CH-152288)	 p0051 179-26069

Feasibility study for a numerical aerodynamic
simulation facility. volume 3: fli p language
specificatlon/user manual
(NASA-CE-152289]	 p0120 179-26070

Numerical aerodynamic simulation facility
feasibility study, executive susaaty
(NASA-CE-151!841	 pOO51 179-26071

Numerical aerodynamic simulation facility
feasibility study
[NASA-CR-152285]	 p0052 1179-26071

Experimental and theoretical studies on model
helicopter rotor noise
[NASA-OR-158844;	 p0018 M79-28984

The direct numerical simulations of the turbuleut
wakes of axisymmetric bodies
[NASA-CH-152282)	 p0053 1179-2914:

COMPUTERS
III A1RFJkNR/SPACEBORRE COMPUTERS
NI ILLIAC 4 COMPUTER
NT MINICOMPUTERS

CONDENSATION
Prebiotic condensation reactions using cyanamide

p0110 A79-37932
CONDENSING

Preparation of heterocyclic bloc& copolymer
ompga-diamidoximes
[ NASA-USE-ARC-11060-1 ]	 p0091 179-22300

CONDITIONING
Sweating respouses duiinq heat acclimation and

moderate conditioning
p0110 A79-33803

CONDITIONS
N; Fl 1r.HT CONDIT109S
NT No NAD1ABATIC CONDITION
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CONVULSIONS

CONDUCTORS
IT BUS CONDUCTORS
IT ELECTNOLTTES
IT PHOTOCONDUCTORS

COMES
IT LOSE CONES

CONFIRRNCES
Conference on helicopter Structures Technology,

Moffett Field, Calif., NovembeL 16-18, 1977,
Proceedings

p0020 179-10903
Conference on Fire Resistant Materials (FIREMEN):

compilation of presentations and papers
(NASA-TM-78523)	 p0039 179-12029

Overview of FIREMEN program at Ames Research Center
p0339 079-12040

The 14th Anneal (unference on Manual Control ---
digital simulation of haaan Operator dynamics
(VAS1 -CP-2060]	 pOO97 079-15568

Human Neurological Development: Past, Present and
Future
(NISI -CP-2063]	 p0001 079-15887

The 12th Aerospace Mechanisms Symposium
(NASA-CP-2080]	 p0099 179-21352

Control of forebody three-dimensional flow
separations
(NASA-TM-78533]	 p0010 179-26014

Conference on Fire Resistant Materials: I
compilation Uf presentations and papers
(NASA-CP-2094]	 pOO47 179-3116b

CONFIGURATION INTERACTION
The utilization of abelian point group symmetry in

the graphical unitary group approach to the
calculation of correlated electronic wavefuactions

p0088 ► 79-51237
CONFLUENCE
U CONVERGENCE

CONICAL FLOM
Computation of supersonic viscous flows over

ogive-cylinders at angle of attack
(AIAA PAPER 79-0131]	 pOU64 A79-23517

CONSERTATIO n
IT ENEEGT CUNSFRVATION

CONSTRUCTION MATERIALS
IT AIRCRAFT CONSTRUCTION MATERIALS

CONSUBABLES (SPACECRAFT)
IT C015UMABLES (SPACECREN SUPPLIES)
IT PROPELLANT STORAGt
NT WORKING FLUIDS

CONSNRABLES (SPACNCREN SUPPLIES)
IT DEHTDRATED FOOD
IT POTABLE WATER
Maximizing storage stability of foods to be used

f-r resupply in a controlled ecological life
supply system. Evaluation of research
( NASA-CR- 158846 ]	 p0103 179-28880

CONSUMPTION
IT FUEL CONSUMPTION
IT OITGEN ('ONSUMPTIJN

CONTAMINANTS
IT TRACE CONTIMINANT3

CONTAMINATION
IT SPACECRAFT COITAMIIATIUN

CONTENT
IT BONE MINERAL CON?ENT

COITINUOUS RATE LASERS
Characteristics of a CM water vapor laser at 118

and 28 microns
p0083 479-44216

CONTOURS
Contour detector and data acquisition system for

the left ventricular outline
(NASA-CAst-ARC-10985-1]	 p0116 179-107)4

CONTRACT RANAGRMENT
Cost and scLedule management on the quiet

short-haul research aircraft project
[9AS1-TM-78547]	 p0006 279-16795

01TIOL DEVICES
1 CONTROL EQUIPMENT

CONTROL EQUIPMENT
lastiumenlation for contruliing and monitoring
esvicuuaPntai control and life support systems
(ASME PAPER 78-ENAS-40]	 pO105 A79-12587

CONTROL SIMULATION
Siaulation study of the effect of

fuel-conservative approaches on ATC procedures
and terminal area capacity
[SAE PAPEb 780523]	 p0020 179-10398

Structural design flight maneuver loads using
PDP-10 flight dynamics model

p0021 179-109JS
CONTROL STABILITT

A piloted simulatoL investigation of helicopter
precision decelerating appro4ches to hover to
determine single-pilot IFk /SPIFR/ requirements
( ► IA ► 79-168o]	 p0032 379-45413

On stability theory --- of nonlinear feedback
control systems

p0034 A79-47952
Piloted simulator investigation of helicopter

control systems effects on handling qualitieb
daring instrument flight
(INS 79-26)	 p0035 A79-49078

CONTROL SURFACES
MT AILER(46
IT bITERNALLT BLOWN FLAPS
IT FLAPS (CONTROL SUBPACES)
NT GUIDE WANES
IT HORI20NTAL TAIL SURFACES
IT JET FLIPS
IT LEADING EDGE SLATS
NI ruAILivG-Ef.GE FLIPS

CONTROL THEORY
On stability theory ---- of nonlinear feedback

control systems
pOU34 179-47952

Stochastic control and the second law of
thermodynamics

p0034 A79-47994
Nonlinear singularly perturbed optimal control

problems with singular arcs --- flight mechanics
application

p0036 A79-52950
Modeling human decision making behavior in

supervisory control
p0101 179-17494

VTOL controls for shipboard landing
(NASA-CH-162140] 	 pOJ 19 179-30193

CONTROLLABILITT
A piloted simulator investigation of augmentation
systems to improve helicopter nap-of-the-eaLth
handling qualities
[1HS 76-29]	 p0024 179-18155

A piloted simulator study on augmentation systems
to improve helicopter flying qualities in
terrain flight
[NASA-TM-78571]	 p0009 179-23098

1 comparison of the W/STOL handling qualities of
the YAK-1918 with the requirements of AGARD
report 577 and MIL-F-83300
(NASA-TP-1494)	 00010 179-27162

An in-flight simulator investigation of roll and
yaw control power requirements for STOL approach
and lauding: Development of capability and
preliminary results
(NASA-CA-152307)	 pOO16 979-29196

A compilation and analysis of helicopter handling
qualities data. Volume 2: Data analysis
[NASA-CR-3145]	 p0019 979-31122

CONTROLLED ATMOSPHERES
IT SPACECRAFT CABIN ATMOSPRdBES

CORTEOLLIRS
Desiqu and evaluation of flight directors for

V/STOL aircraft
p0023 A79-14971

COEV ►II RILITART IIICRAFT
U MILITAkT AIRCRAFT

CONVECTION
IT FhEE CONVECTION

CuaVECTIVE BEAT TRANSFER
Subsolidus convective cuuliag histories of

terrestrial planets
p0015 179-31829

Traasient ablation of Teflon in intense radiative
and convective environments

p0077 179-38123
Convection and lunar theraal histOLy

pO084 A79-45456
COITRAGRICE

Fast, conservative schemes for the full potential
equation applied to transonic flows

pOJ65 A79-23692
CONVERTAPLANES
J Y/STOL AIiLhAFT

CONVULSIONS
Effect of elect[ULUnvulsiVe s6UCk on .0n0aat11erg1e
receptor binding sites in rat orain
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SUBJECT INDEI

pO109 179-29925
COOLING
IT	 AIR COOLING
Subsolidus convective cooling histories of

terrestrial	 planets
p0075 179-35829

COOLING SYSTEMS
Cryogenics for spacecraft

p0072 A79-31002
COPILOTS
U	 AIRCRAFT	 PILOTS

COPPER
Bonding of nitrogen atoas on Cu/001/ surfaces - A

cluster approach
p0078 ► 79-3995)

CORONAS
IT SULAB CORONA

CORPUSCUL11 RADIATION
NT ELECTRON	 PRECIPITATION
NT	 ENERGETIC PARTICLES
IT	 PRIMARY COSMIC RATS
IT SOLAR COSMIC RAYS
IT SOLAR ELECTRONS

CORRELATION
NT	 DATA CORRELATION

Delta method,	 an eapirica. drag buildup technique
[NASA-CR-151971] pOO15	 179-17601

CORRELATION POICT105S
U CORREIATION

CORSAIR .IACRAFT
U	 ► -1	 AIRCRAFT

CORTICOSTEROIDS
Inhibition of the pituitary-adrenal response to

stress during deprivation-induced feeding
p0113 A79-43605

CORUNDUM
U ALUMINUM OIIDES

COSINE SERIES
The Karaunen-Loeve,	 discrete cosine, and related

transforms obtained via the Hadamard transform
--- for data compression

p0077 A79-38684
cosmic DUST

An upper	 limit to far infrared emission from the
Crab nebula

p0068 A79-24581
High-angular-resolution far-infrared observations

of the Rho Opaiuchi dark cloud
pJ069 A79-26687

Tar-infrared observations of optical emission-line
stars - Evidence for extensive cool dust clouds

pUJ82 A79-41315
Far infrared maps of	 the ridge between OMC-1 and

ONC-2
[NASA-CE-158235] p0050 179-19962

cosmic GASES
NT INTERPLANETARY GAS
IT	 INTERSTELLAR GAS

COSMIC PLASMA
7n the charge polarization of cosmic systems

p0073 A79-33153
COSMIC RADIATION
U CJShIC	 HATS

cosmic RAYS
IT PRIEART COSMIC RATS
IT SOLAR COSMIC RATS
Cosmic ray intensity gradients in the outer solar

system measured by Pioneer 	 10 and 11
p007b A79-37422

Propagation of a Forbush decrease in cosmic ray
intensity to	 15.9	 AD

p0084 A79-45882
Cosmic ray i0012atioa of the Jovian atmosphere

pG089 A79-52815
Cosaic ray effects on the eyes of rats flown on

CGSROS 782

p0095 179-11669
Cosmic ray effects on the eyes of stationary and

centrifuged rats flown on COSMOS 936, experiment
K-107

p0097 079-11678
Ames collaborative study of cosmic-ray neutrons.

Low- and mid-latitude flights
[NASA-TM-79881] p0001	 079-11994

COSBOGONT
U COSMOLOGY

COSBOLOGT
Cosmology of a charged universe

p0062 A79-20151

Organic chemistry on Titan
p0099 979-16769

COSMOS SATELLITES
The joint US-USSR biological satellite program

pO110 179-33050
US experiments flown on the Soviet satellite
cosmos 936
[NASA-TE-1 ,3526]	 p0095 E79-11671

The Cusses 936 mission
p0095 979-11672

Space radiation Josimetry onboard COSMOS 936. OS
portion of experiaE'it K-206

p0096 979-11677
COSMOS 782 SATELLITE

05 experiments flown on the soviet satellite
COSMOS 782
(NASA-TM-78525]	 p0094 179-11651

Us experiments flown on COSMOS 782
pOO94 N79-11652

HZE-particle dosimetry --- cosmos 782
p0094 E79-11658

Absence of gastric ulceration in rata after flight
on the COSMOS 782

p0094 079-11660
Effect of space flight on cell-mediated immunity
--- COSMOS 782 satellite

p0094 179-11bti
Alterations in erythrocyte survival parameters in

rats after 19-5 days aboard COSMOS 782
p0094 179-11663

Quantitative anaiysis of selected bone parameters
p0095 079-11668

Cosmic ray effects on the eyes of rats flown on
cosmos 782

p0095 179-11669
Effects of weightlessness on the embryonic
development and aging of Drosophila

po095 079-11670
COST ANALYSIS

Crbiting mirrors for terrestrial energy supply
p0U59 A79-16605

Identification of high payoff research for more
efficient applicator helicopters in agriculture
and forestry
[NASA-CB-152258]	 pJ017 E79-22076

Optimized cost/performance design methodology.
Volume 2: Data review and analysis. Book 5:
Cost

pOO50 079-22137
COST EFFECTIVENESS

A glauce at Soviet helicopter design philosophy
pOO21 A79-10910

COST ESTINATES
optimized cost/pertormance design methodology.

Volume 2: Data review and analysis. Book 5:
Cost

pOO50 179-22137
Maintenance cost study of rotary wing aircraft,

phase 2
[NASA-CR-151291]	 pOJ19 1179-30138

COST REDUCTION
Cost and schedule management on the quiet

short-haul research aircraft pro]ect
[NASA-TM-78547]	 p0006 179-16795

COSTS
IT AIRPLANE PRODUCTION COSTS
IT LOW COST

COULOMB POTENTIAL
A model for stereospeciflc recognition of purities
as an element of a DNA polypeptide recognition
code

p0111 179-37950
COURTERPLO n

Steady-state vortex-line density in turbulent He
lI countertlow

p005J A79-10624
COUPLINGS

field measurement of peaetrator seismic coupling
in sediments and volcanic rocks
(NASA-CR-15BO81]	 pOU49 179-1b472

CRAB NEBULA
An upper limit to far infrared emission from tae
Crab nebula

p0068 A79-24581
Millimetre and submillimetre measurements of the
Crab Nebula

pOO79 A79-40670
CRACK FORMATION
U CRACK INITIATION
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DATA ACQUISITION

CRACK INITIATION
new basis for the determination of fracture
toughness
[MASA-TH-70592]	 p0044 V79-23256

CBACK P20PAGATIOI
The displacement field associated with. line forces

to a cracked orthotropic bndy
pJ009 A79-52737

CBACEIIG (CBNRICAI ENGINEERING)
IT P14OLTSIS

CRITRA.NG
El"erimental studies of oblique impact --- of

meteorites on planetary surfaces
pOJ78 A79-39314

CRATERS
IT LUNAR CRATERS
IT METEOh1TE CRATERS
IT PLANETARY CRATERS

CRNES
MT FLIGHT CRENS

CRITERIA
IT STRUCTURAL DESIGN CRITERIA

CRITIC ►L RACE NUMBER
U EACH NUMBER

CRITICAL REYNOLDS NUMBER
U RETNOLDS NUMBER

CROP GRORTH
Equivalence of airborne and ground-acquired wheat
canopy temperatures

pO065 A79-46586
CROSS FLOW

A study of viscous cross-floe effects oa circular
cylinders at high Reynolds numbers
[AIAA PAPER 79-1477] 	 p0032 ► 79-46662

Evaluation of the discrete vortex wake cross flow
model using vector computer::. Part 1: Theory
and application
(NASA-CR-152170)	 pOJlb 179-22048

Evaluation of the discrete vortex wake cross floe
model using vector computers. Part 2: User's
manual for DIVORCE
[ n ► SA-CR-152271 )	 p0016 173-21049

CBOSSLINEING
The 1,2;4-oxadiazole elastomers
[NASA-CASE-ARC-11253-11	 p0092 179-22302

CRUISIBG PLIGHT
Definition and analytical evaluation of a power

management system for tilt-rotor aircraft
CARS 78-48]	 p0024 179-10171

Supercritical ring design using numerical
optimization and comparisons with exp prLsent ---
to improve C-141 cruise performance
[AIA► PAPER 79-0065]	 pOO25 479-19514

CRUSTS
IT LUNAR CRUST

CRYOGEEIC BQGIPBRNT
Design of a superfluid helium dewar for the IRAS

telescope --- IR Astronomy Satellite
p0072 A79-31013

Transient shutdown analysis of low-temperature
thermal diodes
[NASA-TP-13o9]	 p0041 N79-18287

Cryogenic thermal diode heat pipes
(NISI-CR-1522681	 pOJ52 179-28470

CRTOGBEIC FLUIDS
IT LIgUID HELIUM

CNTOGRNIC ROCKET PROPELLANTS
Cryogenics for spacecraft

p0072 A79-31002
CRYOGENICS

Experimental investigation of contamination
prevention techniques for a cryogenically cooled
telescope in earth-orbit
[AIAA 76-1619]	 p005J A)9-10589

Cryogenics for spacecraft
p0072 A79-31002

CRYSTAL GRUNTS
IT BPITAIT

CRYSTAL LATTICES
to atomistic calculation of two-dimensional

diffusion of A Pt adatom on a Pt/110/ surface
p0070 09-27373

crystallography of decahedral and lcosabedral
particles. I1 - high symmetry orientations

p0388 A79-51696
CRYSTAL STRUCTURE

crystallograpby of decabedral and icosabedral
particles. I - Geometry of twinning

p0069 A79-51697

CRYSTAL SURFACES
Clean source of metallic Zr for ultrabigh vacuum

surface studies
p00b8 A79-25085

An atomistic calculation of two-dimensional
diffusion of a Pt adatom on a Pt/110/ surface

p0070 A79-27373
CATSTAL10GRAPRT

Crystallography of decahedral and icosabedral
particles. 11 - High symmetry orientations

p0088 A79-51696
crystallography of decahedral and icosaaedral

particles. I - Geometry of twinning
p0089 179-51697

CRYSTALS
IT DOPED CRYSTALS
IT METAL CRYSTALS

Coss
Effects of visual and motion simulation cueing
systems on pilot performance during takeoffs
with engine failures
[1A5A-TP-1365]	 P0005 N79-14082

CULTIT ►TIOE
Serendipitous solution to the problem of culturing
Arabidopsis plants in sealed containers for
speceflights of long duration

CUBING
Ambient care polyimi_e foams ---	 thermal resistant

foams
[NASA-CASE-ARC-11170-1] p0091	 M79-11215

CURRENT 52EETS
A	 tine dependent Model of the Jovian current sheet

p0054	 L79-11512
Tae Jovian n agaetodisk

p0080	 A79-40791
Plasma in the Jovian current sheet

p0062	 179-41293
CURTISS-ARIGHT IILITAET AIRCRAFT
U	 BILITA:T	 AIRCRAFT

CURVED SURFACES
U CUNTUUfiS
U SURFACES

CT ► NABIDES
Prebiotic nucleotide oligomerization in d

fluctuating environment - Effects of kaolinite
and cyanamide

pJ109 179-29938
Prebiotic condensation reactfows using cyanamide

pJ110	 ► 79-37932
CTANO COMPOUNDS
IT	 iTAMASIDES

CYCLES
AT	 THERMODYNAMIC CYCLES

CYCLIC COMPOUNDS
IT CYCLIC HYDROCARBONS

CYCLIC HYDROC► NBONS
TbeLaal rearrangements of unsaturated polymers

p0057 A79-14598
CYLINDRICAL ►PTERBODIES
U AFTEBBODIPS

CYLINDRICAL BODIES
IT MUTATING CYLINDERS

CYTOLOGY
Energy	 transduction	 in	 Halobaeterium halobius

p0115	 A79-53000
CTTOPLASR

Senescent changes in the ribosomes of animal cells
in vivo and	 In vitro

p0108 179-27226

D
DARIO (DATA ANALYSIS)
U DATA PROCESSING
U DATA REDUCTION

DAMAGE
IT FIRE DAMAGE
11 IMPACT DAMAGE
IT METEORITIC DAMAGE
IT UADIATION DAMAGE

DIRPING
IT LANDAU DAMPING
MT VIBRATION DAMPING

DARKENING
91 L188 DARKENING

DATA ACQUISITION
claab of programmable satellite receivers

p0077 A79-36710

I
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SUBJECT INDII

Encounter	 with Venus -	 An update --- Pioneer Venus
Orbiter data

p008J A79-408]9
Pioneer	 10 studies of	 interplanetary shocks at

large beliocentric distances
pJ082 A79-41292

COntOIIL detector and data acquisition system for
the left ventricular outline
(NASA-CASE-ARC-10985-1] pD116	 979-10724

DATA ADAPTIVE NIILOATOR/101ITOR
U	 DAT!	 PROCESSING
U DATA REDUCTION

DATA ANALYSIS
U DATA	 PROCESSING
U DATA REDUCTION
DATA CORPACTIO n
U	 DATA COMPRESSION
DATA COMPRESSION

Adaptive coding of MSS imagery --- 	 Multi Spectral
band Scanners

pO055 ► 79-13319
► comparison of theoretical and experimental video

compression designs
p0069 A79-26248

Comparison of video fields and frames for
transform compression

p0071 179-18017
The Iarhunen-Loeve, discrete "sine, and related

transforms obtained vid toe Hadamard transform
--- for data compression

p0077 A79-38b84
Bandwidth compression of multispectral satellite

imagery
p0077 179-3do94

DATA CONVERSION 90UTINIS
IT 5UBROUTi NF>

DATA CORRELATION
The NASA-Ames Research Center stratospheric
aerosol model. 2. Sensitivity studies and
comparison with observatories
[N► SL -TP-1363)	 p0043 179-21720

Correlation of data related to shock-induced
trailing-edge separation and extrapolation to
flight Reynolds number
[fASA-CR-3178]	 p0019 N79-31195

Estimation of tunnel blockage from wall pressure
signatures: A review and data correlation
[NASA-CR-152241]	 p0019 179-32219

DATA PROCESSING
IT DATA CORRELATION
IT DATA REDUCTION
4T NANdUNEN-LOEVE EIPANSIO n
IT MULTIPROCESSING (COMPUTERS)
IT OPTICAL DATA PROCESSING
IT PARALLEL PROCESSING (COMPUTERS(
IT SIGNAL PROCESSING
On-board data processing for the IRAS telescope

system
[Ali ► P ► p ri 78-1711]	 p005b ► 79-13830

Effects of visual and motion simulation cueing
systems on pilot performance during takeoffs
with engine failures
[NASA-TP-1365)	 p0005 179-14082

DATA PROCESSING IQOIPNIIT
IT AIRBORNE/SPACEPORiE COMPUTERS
IT ILLIAC 4 COMPUTER
IT MICROPROCESSORS
IT MINICOMPUTERS

DATA n RADOOT STSTINS
U DISPLAY DEVICES

DATA REDDCTIOn
Integrated detector array preprocessing for
infrared astronomical applications
[AIAA PAPER 78-1712]	 p0056 A79-13871

Dist SAMPLING
Ldboratory corroboration of the Pioneer Venus gas
chromatograph analyses

p0112 09-40812
DATA TIAISHISSIOI
IT AUTONATI, PICTURE TRANSMISSION

DATING
U TIME MEASUREMENT

DAYTIME
Initial Pioneer Venus magnetic field results -
Dayside observations

p0066 A79-24153
Tnermal structure and energy influx to the day-

and nightsids Venus ionosphere
p0081 A79-40631

DECIRMOITLATION
In vivo response of orsithine decarboxylase
activity to growth hormone as demonstrated by
oxidation of L-ornithine-l-/C-14/ in
hypophysectomized rats

p0104 A79-12400
DECAY
IT ACOUSTIC EMISSION
ET ELECTION EMISSION
IT EMISSION
IT FLUORESCENCE
IT PARTICLE E8I3SION
IT PHOTOELECTRIC EMISSION
NT PHOTOIONIZATION
NT HADIUACTIVE DECAY
IT STIMULATED EMISSION

DECELERATION
A piloted simulator investigation of helicopter

precision decelerating approaches to hover to
determine single-pilot IFS /SPIFR/ requirements
(Ai ► A 79-188b]	 p0032 A79-45413

DECISION BAKING
Adaptive allocation of decision making
rasponsibility between human and computer in
multi-task situations
[NASA-CS-157937)	 p0049 179-12772

A model of human event detection in multiple
process monitoring situations

p0098 979-15632
Pilot decision aaxing in a computer-aided flight

management situation
p0098 979-15633

Modeling human decision making behavior in
supervisory control

pJ101 179-17494
A queueing model of pilot decision making in a

multi-task flight Management situation
p0101 N79-17497

DECODING
l /31,15/ Need-Solomon Code for large memory systems

p0121 A79-40279
DECOMPOSITION
NT PHOTODECOBPOSITION
IT PHOTODISSOCIATION

DICONDITIONING
Deconditioning-induced exercise responses as

influenced by heat acclimation
p0115 A79-49985

DEEP SPACE
IT INTEHPLANETART SPACE

DIPLATING
U INFLATABLE STRUCTURES

DEFORRATIOW
IT AIIAL STRAIN

DEGRADATION
IT THERMAL DEGRADATION

DEHYDRATED FOOD
Maximizing storage stability of foods to be used

for resupply in a controlled ecological life
supply system: Evaluation of research
[NASA-CR-158846]	 p0103 N79-28880

DINTDRATION
Prebrotie condensation reactions using cyanamide

pJ110 A79-37932
DELAYED FLAP APPROACH

Dynamic simulation studies of fuel conservation
procedures used in terminal areas

pJ123 A79-23581
DELTA WINGS

Reynolds number influence on leeside flowfields
p0058 179-16049

DEMAND (RCOMORICS)
An analysis of long and Medium-haul air passenger

demand, volume 1
(N ► SA-CR-152154)	 p001b N79-22062

AD analysis of short haul sit passenger demand,
volume 2
[I ► S ► -C8-152157]	 p001b 979-22063

The impact of changing technology on the demand
for air transportation
[9AS ► -CR-152191)	 p0017 079-22065

DIEINIIALLIIIG
IT BONE DEMIEEIALIZ ►TION

DENSITY (BASS/TOLONI)
NT ATMOSPHERIC DENSITY

DIWSITT (108821/TOLUBB)
IT ION DENSITY (CONCENTRATION)
IT 10005PURRIC ELECTION DENSITY
IT IONOSPdERIC 101 DENSITY
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DISKS (SHAPES)

DENSITY (EATE/AREA)
U FLUX DENSITY
DENSITY DISTRIBUTION

Turbulent density fluctuations in a subsonic and
transonic tree jet using crossed-beam schlieren
techuiguos

P0031 A79-42059
DENSITY MEASUREMENT

Time-dependent local density measurements in
unsteady flows
( ► IAA PAPER 79-1088]	 p007b A79-38059

Time-dependent local density measurements in
unsteady flows
(NASA-rn-78555)	 p0041 979-18297

DEOIYRIBONOCLEIC ACID
Ames interactive molecular model huildiLg system -

A 3-D coaputer modelling system applied to the
study of the origin of life

pO111 A79-37949
A model for stereospecitic recognition of purines

as an element of a DNA polypeptide recognition
code

pO111 A79-37950
DEPENDENCE
IT TIME DEPENDENCE

DEPLOYMENT
Deployment nechanisas on Pioneer Venus probes

p0043 979-21365
High acceleration cable deployment system
[N1SA-CASE-ARC-11256-1]	 p0092 079-23432

DEPOSITION
NT VACUUM DEPOSITION
NT VAPOR DEPOSITION

DEPNRSSIONS (TOPOGNAPHT)
U STRUCTURAL BASINS

DERIVATION
Alternating direction implicit methods for

parabolic equations with a mired derivative
[NASA-TM-78569]	 p0042 979-20795

DESIGN ANALYSIS
Design of transonic airfoil sections using a

similarity theory
(NASA-TB-78521)	 p0038 079-10010

Optimization of multi-element airfoils for maximum
lift

p0008 U79-20044
DESIGN OF RIPEEIRENTS
U EXPENIMENTAL DESIGN

DESORPTION
Hate equation for desorbrng particles

p0068 A79-25104
The study of 'microsurfaces' using thermal

desorption spectroscopy
p0087 A79-50015

DESTRUCTION
Hecoaaendations of the panels: Panel on ozone

destruction techniques
pOO99 179-21025

DETECTION
IT SIGNAL DETECTION

DRNAN SYSTEMS
U CBYUdENIC EQUIPMENT

DFA
U DELAfED FLAP APPROACH
DIABETES BELLITUS

Insulin-like effect of bovine growth hormone in
vivo as demonstrated by oxidation of
C/14/-U-glucose is diabetic rats

p0113 A79-44797
DIAGNOSIS

Motion sickness in cats - ► syaptom rating scale
used in laboratory and flight tests

p0110 A79-37711
DIAMOND RINGS
It SWEPT WINGS

DIATOMIC GABBS
Monte Carlo solution of Boltzaaan equation for a

simple model of highly oonequilibriu n diatomic
gases - Translational rotational energy relaxation

p0060 A79-18564
DIATOMIC MOLECULES

Absolute neasarements of the electronic transition
moments of seven band systems of the C2 molecule
(NASA-TM-78574)	 p0043 979-21802

DIELECTRIC n AtIIIALS
U DIELECTRICS
DIELECTRICS

Preparation of dielectric coating of variable
dielectric constant by plasma polymerization

[NASA-CASE-ANC-10892-21 	 p0116 W79-14214
DIFFERENCE EQUATIONS

An implicit algorithm for the conservative,
transonic full-potential equation with effective
rotated diffecencing
[NASA-TM-78570]	 pOO45 079-23909

DIFFERENTIAL EQUATIONS
IT COSINE SERIES
IT HYPERBOLIC DIFFERENTIAL EQUATIONS
NI PAYABOLLC DIFFERENTIAL EQUATIONS
DIFFERENTIAL GEOMETRY
IT LIE GROUPS
IT TENSOR ANALYSIS
The geometry of the partial realization problem

p0034 179-47995
DIFFRACTION
IT ELECTRON DIFFRACTION
IT 1 R ► T DIFFHACT1uW
DIFFRACTION PATTERNS

Programs for calculating cell parameters in
electron and X-ray diffraction --- to identify
stratospheric aerosols
(NASA-TP-1529]	 p0047 179-30844

DIFFUSERS
An elliptic representation of coupled boundary

layets and invrscid core for computation of
Separated interual flows

p0030 A79-38910
DIFFUSION
IT ATMOSPHERIC DIFFUSION
IT IONIC DIFFUSION
IT PARTICLE DIFFUSION
IT PLASMA DIFFUSION
0'r SURFACE DIFFUSION
IT TURBULENT DIFFUSION

nIFLUORO CORPOUNDS
IT PERPLUGHOALKANE
IT PULYTETHAPLUOROETHYLEME

DIGESTIVE SISTER
IT GASTROINTESTINAL SYSTEM
IT STOMACH

DIGITAL COMPUTERS
NT ILLIAL 4 COMPUTER
IT MINICONPOTERS

DIGITAL FILTERS
A structure suitable for impleaenting digital

filters with poles near z = •1
p0106 A79-13349

Data processing in infraLed astronomy
p0120 A79-28074

DIGITAL INTEGRATORS
Implementation of an options profile guidance

system on STOLAND
[NASA-CM-152187]	 p0013 179-10038

DIGITAL SIMULATION
Computational aerodynamics development and outlook

/Dryden Lecture in Research for 1979/
[AIAA PAPER 79-0129]	 pUO64 A79-23515

Numerical simulation of steady supersonic viscous
flow
( ► IAA PAPER 79-0130]	 pOU27 A79-23516

DINENSIOBAL STABILITY
NT STRUCTURAL STABILITY

DIRENSIORLES5 NUMBERS
IT MACH NUMBER
IT HETNOLDS NUMBER

DIRENSIOMS
NT WIDTH

DIODES
IT THEHMIONIC DIODES
Trdnstent shutdown analysis of low-temperature

thermal diodes
[NASA-TP-1369]	 pJ041 079-18287

DIOXIDES
IT CARBON DIOXIDE
IT SILICON DIOXIDE
IT SULFUW DIOIIDES

DISCONTINUITY
YT 58OCK DISCONTINUITY

DISCRIMINATION
IT TACTILE DISCRIMINATION
IT VISUAL DISCRIMINATION

DISEASES
IT BUSE DENINEBALIZATION
NI DIABETES MELLITUS
IT ULCERS

DISKS [SHAPES)
Axisymmetric disturbances i6 a disk galaxy

p0056 A79-13751
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DISPERSIONS
NT AEROSOLS
IT FOG

DISPLAY DIVICIS
NT ANEMOMETERS
N -1  APPROACH INDICATORS
Ni HEAL)-UP DISPLAYS
IT HOT-FILM ANEMOMETERS
IT HOT-VINE ANEMOMETERS

Experimental evaluation of a wind shear alert and
energy n anagesent display
[DGLR PAPER 78-153]	 p0106 A79-20016

A comparison of kinesthetic-tactual and visual
displays via a critical tucking task --- for
aircraft control

pO125 A79-29720
A review of helicopter control-display

requirements for decelarating instrument approach
[AIAA 79-168!]	 p0032 179-45345

Analysis of a VTOL hover task with predictor
displays using an optimal coLtrul model of the
human operator

pO098 579-15605
A safety aargia and flight reference system and

display for powered-lift aircraft
p000b 579-1561%

Mission environment simulation for Army rotoreraft
development: Reguirea,>nts and capabilities

pO12b 579-15977
Visual simulation requirements dud hardware

p0001 N79-15983
The effect of a visual/motion display mismatch in

a single Axis compensatory tracking task
p0015 579-17511

Evaluation of kinesthetic-tactual displays using a
critical tracking task

p0124 579-17516
Minidture implantable ultrasonic echosonometer

[NASA-CAST-ARC-11035-1) 	 p0122 579-18580
Survey of helicopter control/display

investigations for instrusent decelerating
approach
(NASA-TM-78565) 	 pJ006 979-20111

Simulation evaluation of combined 4D INAT and
airborne traffic situation displays and
procedures applied to terminal aerial maneuvers
(NASA-CE-1513474] 	 p0102 179-21033

An advanced cockpit instrumentation system: The
coordinated cockpit display
[SAS&-TM-78559]	 p0100 979-27136

Cockpit displays of traffic information: Airline
pilots opinions about content, symbology, and
format
(NASA-TM-78601)	 p0100 N79-32185

Environmental tog/rain visual display system for
aircraft simulators
[NASA-CASE-ARC-11158-1)	 pO117 179-33220

DISPLAY SYSTINS
U DISPLAY DEVICES

DISSIPATION
IT EVEHGT DISSIPATION

DISSOCIATION
IT PHOTODISSOCIATION

DISTRIBUTION (PROPIRTY)
IT DIFFRACTION PATTERNS
IT FLOW DISTRIBUTION
IT FREQUENCY DISTRIBUTION
IT INTEHPEHENCE LIFT
NT PRESSURE DISTRIBUTION
IT RADIAL DISTRIBUTION
NT FPATIAL DI5TRIBUTION
NT TEMPERATURE DISTRIBUTION
NT VELOCITY DISTRIBUTION
NT VERTICAL DISTRIBUTION

DISTOIBANCR ?IRONY
0 PENT11kiAT1ON THEORY

DIDINAL RITTRRS
U CINCACIAN hHTTHR5

DIURNAL VARIATIONS
A possible 2-day oscillation near the tropical

sttatopause
p0121 A79-48218

DNA
U DEOATRIBONOCLRIC ACID

DOCUNNNTS
AT BIBLIOGRAPHIES
NT USER MANUALS (CONFUTER PHUGR ► MS)

DOPID CITSTALS
G•:Ga and ;P:Rw photoconductive detectors for far

infrared astronomy from a apace platform
p005H 179-15990

DOSAGI
NT RADIATION DOSAGE

DO SINETERS
HLE-panicle dusimetry --- common 782

p0094 V79-11658
DOSINITAT

U DOSIMETERS
DOUGLAS NILITIRY AIRCRAFT

U MILITARY AIRCRAFT
DRAG

AT AERODYNAMIC DRAG
NT SATELLITE DRAG

.:as drag in primordial circusplanetary envelopes -
mechanism tot satellite capture

p0072 A79-31518
DRAG COEFFICIRIT

U AERODYNAMIC COEFFICIENTS
U AERODYNAMIC DhAG

DRAG DIVICIS
NT LEADING EDGE SLATS
AT TNAILIM -EDGE FLAPS

DRAG EFFECT
U DRIG

DRAG INDUCTION
Analytic investigation of advancing blade drag

reduction by tip modifications
(AHS 78-01)	 p0023 179-18127

Full-scale wind tunnel study ut nacelle shape on
cooling drag
[AIAA PAPER 79-18201	 p0033 179-47900

DRONE BILICOPTERS
U HELICOPTERS

DIOSOPAILA
Quantitative analysis of sating behavior in aging

sale Drosophila MelaaogasteL
p0114 A79-44799

Effects of veightler,snass on the embryonic
development and aging of Drosophila

p0095 179-11670
DRUGS

IT ADBROERGICS
IT ANTIHISTANINICS
hT INSULIN
IT MOTION SICK195S DRUGS
AT NOBEPINEPHRIVE

Indometbacin-antihistamine combination for gastric
U1^elation control
[NASA-CASE- ► BC-11118-2)	 p0116 179-14155

DRYING
N1 DEHTDRATIOV

DOCTID PANS
Aerodynamic effects of an attitude control vane on

a tilt-sacello T/STOL propulsion system
[AIAA PAPER 79-18551	 pOU33 179-47914

DUNGITS nIND SAAR MICIANISA
U MIND SHEAR

DUST
NT COSEIC DUST

DUST STORRS
Properties and effects of dust pdtticleb suspended

in the Martian atmosphere
p0089 179-52550

DTIARIC CRIIACTRIISTICS
IT AERODYNAMIC DRAG
IT AIRCRAFT STABILITY
IT CONTROL STABILITY
IT DRAG
IT DYNAMIC STABILITY
IT PLUM DISTHIBUTI09
IT FLOW VELOCITY
IT FkRQUEVCT STABILITY
IT HOVERING STABILITY
IT INTE" ERENCE LIFT
IT LIFT
IT LONGITUDINAL STABILITY
NT NAGNSTOHTDIUDTNINIC STABILITY
IT NUTOh LIFT
IT SATELLITE DRAG
NS TkANSIENT RISPOISE

Landau damping effects on solar wind fast streams
pO07u 179-34226

Tbeuty of SUIOCUIar ute processes to the presence
of intense laser radiation

p0079 A79-40600
Estimation of longitudisal altcraft

characteristics using parameter identiticatios
techniques
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Cryogenic thermal diode
( NASA-CW- 152268 I

DTIANIC LOADS
IT AEPUDYNAMIC LOADS
IT WING LOADING

DTIANIC MODELS
um certain iamiltes of

in dynamics

DYNAMIC PNOPEETIRS
U DTNABIC CHARACTERISTICS

DTIARIC RESPONSE
HT TRANSIENT RESPONSE
Non-linear dynamic response of c rind turbine blade

p0029 A79-31382
Noulinaac dynamic response of rind turbine rotors

[ N ► SA-Ta-18324 )	 p0005 179-12542
Investigation of steady and fluctuating pressures

associated with the transonic buffeting and wing
rock of a oue-seventh scale model of the P-5A
aircraft
[NASA-CR-3061]	 p0014 079-13004

Field seasurusents of peoetratot seismic coupling
in sediments and volcanic rocks
[NJSI-Td-78572)	 p0043 179-21977

DYNAMIC STABILITY
NT AIRCRAFT STABILITY
IT CONTROL STABILITY
IT FREQUENCY STABILITY
IT HOVERING STABILITY
IT LONGITUDINAL STABILITY
IT BAGNETOHTDRODYNARIC STABILITY
The ro)e of time-history affects in the

formulation of the aerodynamicw of aircraft
dynamics

OTIAMIC STIOCTOEAL ANALYSIS
The role of rotor impedance in the vibration

analysis of rotorcraft
p0127 A79-18653

Direct solutions for Sturm-Liouville systems wltb
discontinuous coefficients --- structural
vibration

EARLY STARS
NT PROTOSTARS
Infrared observations of NGC 2071/iR5/ and

49U - Two low-luminosity young stars
p0074

E► RT1 ATOCSPEIBE
IT GEURAGNETIC TAIL
IT IONOSPHERE
IT BAGIETOSPHERE
IT EESOSPHEBE
IT BIDLATITUDE ATMUSPHEBP,
IT OZONOSPHERE
NT STRATOPAUSE
NT THERBUSPHERE
IT TROPOSPHERE
IT UPPER ATMOSPHEEE

EAaT n OBSEEVATIOUS (FEOI SPACE)
IT SATELLITE OBSER1kTION
EARTH nIBITS

Enhanced solar energy optior
mirrors

pU053 A79-1016:
terrestrial energy supply

p0059 A79-1b605
1ARTn nESOORCES
IT FORESTS

MARTS INSOOECES PROGIAN
IT SEASAT PROGRAM
NAITN 1ESOUECES SURVEY PROLE
NT SEASAT PhuGaAM

BAITS nSSODECRS TECHNOLOGY S
U LANDSAT LATELLITES
NITn SATELLITES
IT BIOSATELLITBS
IT CONNU ►ICATION SATELLITES
IT COSAOS SATELLITES
IT COSBOS 782 SATELLITE
IT NBLIOS 1
07 INFRARED ASTIONORT SATEL
07 LANDSAT SATELLITES

Post Landsat-D advanced
( AI&A 19-0944 j

BART n-0005 STSTRI
Contribution of tidal d

history

bur
U EITEhRALLY BLOWN FLAPS

ECEO&S
Miniature implantable ultrasonic eehosunometer
(NASA-CASE-ARC-:1035-1] 	 p01.2 979-18580

ECONORITRICS
An analysis of long and seeium-haul air passeager

demand, volume 1
(NASA-CR-152156)	 p0016 979-22062
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IT GALACTIC EVOLUTION
ST LUN11 EVOLUTION
NT	 PL1NC'.AFY	 EVOLUTIJI
IT 3IELIAG	 EVOLuTI00

EICRiIGIMG
IT 100 EXCHANGING

EXCITATIOB
IT ATOMIC EICITAT109S
IT BOLECULIB EXCITATION

IXICPTIVE AIRCRAFT
U GENERAL AVIATION AIRCRAFT
U PASSENGER AIRCRAFT

EXERCISE	 (FBYSIOLOGT)
,1	 PHYSICAL	 EXERCISE

!IRAOST DIFFOSEI5
study of aerodynamic techoelogy fot :STOL

flgbter/attack aircraft,	 volume	 1
[NASA-CR-1521281 pOU12	 079-10025

EXHA03T FLOE SIBULA7I01
NT ATUOSf86hIC ENTRY SIBULL7119
Si	 FLIGHT SIMULITIOX

EIBAUST GASES

Air	 pollution from aircraft operations at San Jos-
6aaicipal Airport, Califo: mia
f NASA -TM-785061 pn005	 079-12585

EXHAUST JETS
J	 EXHAUST GASES

EXHAUST STSTENS
Pull-scale rind tunnel study of nacelle shape on
cooling drag
[AIAA	 :APEk	 79-1820) pOJ33 A79-47900

EXOBIOLOGY
The	 Viking biolog ical investigations - Review and

states
pU.07 A79-22083

The respons es of selected terrestrial organisms to
the Martian environment - 	 a modeling btuay

00108 179-27928
05 ezperimeata 

flown 
Ob	 the SOViwt Satellite

COSMOS 782
[NA--a-"M-78525] F..094	 879-11651

US experiments flora ^:	 CO3ROS 782
p0094 n 79-1165:

Absen_e of yastric alteration in rats after flight
on th4 COSMOS 782

p0094	 179-11660
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SUBJMCT INDEX

Experiment	 9-002:	 Results ut	 histological
exasinatiOn of	 ingutmal lymph modes,
euppleaeuta • y report	 --- COSMOS "181	 satellite

pOO94 179-116e2
Effects of spdco flight on plasma and glandular
concectrations of pltuitaLy hormones --- COSMOS
78: satelllvw

p0095 179-11664
RIOTMEENIC dEIC01015

Ambient cute poly side toa a --- thermal resistant
foams
INASA-CISF- ► RC-11170-11 pO091 079-11215

EXPANDABLE STRUCTURES
NT	 INFLATABLE	 : ; TRIICTURE^;
EXPANSION
IT	 RA N I:UNY.N-'LUEVE	 ZIPANSION
HT 'kFHIAL	 EXPANSION

EIPEEISIVTAL DESIGN
Feasinility study for a numerical oerodynamic
simulation facility: 	 Summary
[NAS%-C1!--1522Bb) p0051	 079-26067

The	 1977 intertropical	 convergence Zone experiment
[NASA-TH-78577] p0045 179-26715

Experimental control requirements for life seiebees
pO10O N79-31316

EXPERIMENTATION
MT	 SP81N1

EIPLORATION
MI SPACE EXPLCRATION

E:PLOSIOES
IT UNCERWATEa	 EIPLOSIONS

Interaction of a strong blas e	.nv,• with a free
surface --- at	 ocean uurface

p0025 A79-18751
EITERNALLY OLDER YLAPS

, ; tud t	 of	 the blown flap/ jet flap analogy
[Il AA	 PAPER	 79-0119] p0026 A79-19544

EXTRAGALACTIC LIGHT
U	 EIThATERRESTRt ►L RADIATION

EXTRAGALACTIC MEDIA
U	 INTERGI t . ACIIC AEDIh

WITRA...LATION
[be geometry of the partial realization problem

p0034 A79-47995
EITRASOLAR PLANETS

5earchiny tut	 nunsolar	 planets
pO01.] A79-32217

An orbiting	 infrared interferometer to search for
nuntinlar	 planets

p0077 A79-38209
EXTRATEANNSTRIAL ENTIhONHENTS
MT	 INTERPLIMETA61 SPACE
IT JUPITER ATRUSPHERE
91	 MARS ATMOSPHENF
NT	 MARS ENVIRONMENT
MT PLANETARY ATHOSPHERRS
MT	 PLANETARY	 FOVIRONMENTS
NT SATURN ATMOSPHERE
NT STELLAR	 ATMOSPHERES
NT	 VENUS ATMOSPHERE
EXTRATERRESTRIAL INTELLIGRECE

SET!	 - High sensitivity searches at NASA	 with alah
speed tape reeordwrs
III?	 PIPER	 79-A-43) p0090 A79-534i6

EITRITEEIESTRIAL LIFE
Th.,	Vikin g	biological	 lnvestigatiors -	 'eview and

status
p0107 ► 79-22063

EXTRATERRESTRIAL HATTER
NT COSMIC	 PLASMA
N:	 YNTERrI. ► NETkRT GAS
97	 INTS15TILLAS GAS

EXTRATERRESTRIAL RADIATION
NT GALACTIC	 RADIATION
IT	 PLANETARY	 hADTITION
IT	 uIRARY COSMIC RATS
N	 SOLAR COSMIC RATS
IT SOLAR ELECTRONS
IT	 SOLAR 190I ► TI111
NT SOLAR WIND
NT	 SOL AR I-RATS
AT STELLAR WINDS
Cosmic rah	 Intensity gradients	 is the outer solat

system measured	 by Pioneer	 10 and	 11
p007h A79-j7422

Spare tadiation dosrmet.y omboaid COSMOS	 936:	 DS
portion of experiment	 I-206

p0096 N79-11677

EXTRAVEHICULAR NOBILITY UNITS
NT A:-IRUNAUT LOCOMOTION

EXTRUDING
Design, fabrication and test of a hydrogen beat pipe

--- extruding and 9LOOTimg 6063-T6 aluminum
tubes for cryogenic beat pipes
[NASA-CR-152267)	 pOO51 M79-24298

STS (ARATOMT)
Cosmic ray effects on the eyes of rats flown on

COSMOS 702
p0095 179-11669

Cosmic ray effects on the eyes of stationary and
centrifuged rats flown on COSMOS 936, experiment
N-107

pUO97 979-11678
ETR MOVEMNITS

Eye toLsinn and visual tilt are mediated by
different binocular processes

P01146 A79-46651
EYE PROTECTION

effects of ► igb-LET neou INe-201 particle
iadiatios on the brain, eyes and other head
structures of the po:ket souse - A bistological
study

pu113 A79-44798

P-5 AIRCRAFT
Some observations on the a— haniss Of aircraft

wing rock
p0030 A79-38135

FAB (PROGNIMHIEG LANGDACE)
J FOhrR ► N

F1.BRICATI01
1Y SPACE MANUFACTURING
Design, tabricatiuu and test of a hydrogen heat pipe

--- extruding aad grooving 6063-T6 aluminum
tubas for cryogenic heat pipes
[NASA-CR-152267)	 p0051 079-24298

FACSIMILE CONMUEICATIOE
IT AUTOMATIC rICTURE TSANSH13SION

FAIL-SAFE SYSTEMS
Towards tault-tolerant optimal control

p0034 A79-47934
On reliable contro. system designs with and

without feedJatk reccnf1yur1t1.as
pU086 A79-4796'

A study of redundancy management strategy for
tetrad ::trap-down inertial systems --- error
detection codes
(NASA-TN-78576]	 p0006 979-17841

FAILURE
IT EAGIN3 FAILURE

FAILURE ANALYSIS
A temperature dependent fatigue failGIL criterion

for graphite/epoxy laminates
[NASA-TH-78538]	 p0038 17w-10150

FAILURE MODES
Imptaved ballistic damage tolerant design through

JAmindted Metal COBSt FUCLIOn
P0021 A79-10912

Fiactur^ modes and acoustic emission of composite
materials

;:G071 A19-30248
FAIRCHILD MILITARY AIRCRAFT
U MILITARY AIRCRAFT

FLILIFT DEVICES
U LIFT FANS

FANS
Wind-tun6r 1 fan noise teducttua imcludihy wffectb
rf turning vanes on noise ptopagatioa
(AIAA PAFEh 79-0642)	 pO070 A79-,`6934

FAR INFRARED RADIATION
The ammonia mixing ratio in Jupiter's stratosphere

p0057 A79-14944
Low background focal plane array testing in the

far infrared --- for IRAs satellite-borne
telescope

pOO58 A79-15984
Ge:(;a and Ge:De photoconductive detectors for far

tnfrated astronomy from a space platform
p0058 A79-15990

An upper limit to far ibftared smit:sion trom the
Crab nv6ule

pd068 A79-24581
High-auqular-rssoluti)o tar-infrared observations

of the Rho Opbiuchi dark cloud
p00b9 A79-26687
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FINITE Dl ►►ll1ERCE TNaORI

A tar-lattated photometer for the Kuiper Airborne
Obsetvatory

p0072 ► 79-31219
star formation at a front - Far-infrared
observations of AKL 133

p0074 475-34237
Compact R I1 regions in the far-infrared

pOO75 A79-35617
Far-infrared observations of optical emission-line
stars - Evidence for extensive cool dust clouds

p0082 k79-41325
Characteristics of a CE rater vapor laser At 118

mad 18 microns
p0083 A79-4421b

Par infrared maps of the ridge between OEC-1 and
ORC -2
(5,A 51-CE-158235 )	 p00S0 179-19962

Airborne infrared and submiliimeter astr000si.:al
polarization measurements at dLtteLent wavelengthx
--- C-141 observations
[NASA-CR-15,8751 ) 	 p0052 074 27044

FAD ULTRATIOLIT RADIATION
IT LTMAN ALPHA RADIATION

FARM CROPS
NT WHEAT

PAST F042113 TEAISFOBNATIONS
SETI	 High sensitivity searches at NASA with higa

):peed tape recorders
liar PA?'.-, 79-4-431	 pOO90 479-5343b

FATIGUE (BIOLOGY)
IT EUS^OLAR FATIGUE

►ATICUR (MATERIALS)
Effect of NOISture om the facigee behavior of
graphite/epoxy composite laminates
(NASA-TN-785481	 P0041 R7"^-16516

FATIGUE TESTS
Composite rotor hub. I, IS --- fatigue and load

tests for CH-54F helicopter design
P0022 A79-10916

A temperature dependont fatigue failure criterion
tot graphite/epoxy laminates
(NASA-TB-785381	 p0038 179-10150

rkTTV ACIDS
IT A.ETIC ACID

FEASIBILITY ANALYSIS
Space reflectoi technology and its system

impli.:ations
(AIAA PAPEE 79-0545)	 p00b8 A79-25852

A safety satgim and tligbt reference s-stem and
display fnr pneerad-lift aircraft

p000b 179-15614
-aeerical aerodynamic simulation facility

tearibility study, executive summary
(1A ;7 -t:R-152:84 ]	 p0051 879-26011

Numerical aerodynamic siw lntios facility
feasibility stu,:y
[ 1 ► SA-C-3 . 15 1285 )	 p0052 179-26071

FECES
Autoeated electrical impedance tichmique for rapid
ennmeration of fecal coliforas in effluaats from
,;evage tteatmemt plants

p0111 A79-19070
Rapid, single-step must -probable- nuabeL method foL

enuseratiaq fecal eoliforms is ef.lueutn from
.evage treatment plants

p0111 A79-39971
riRDBACA

The influence of feedback an Us aeroelastic
behavior of tilt proprotur aircraft including
:he effects of fuselage notion
NA ;A-Ca-158118 1	 p0018 179-27125

FEEDBACK CONTROL
NT CASCADE CONTROL
A utionalm for hUaAn OperatOL pulsive control

behavior
p0029 179-34520

1 sultiloop generalixetton of the circle stability
criterion

p0031 A79-41133
A structural nodal of the adaptive human pilot

[AIWA 79-17841	 p0032 179-45411
Tovaids fault-toletant optimal control

p0014 179-47934
on stability theory --- of nonlinear feedback

control systems
p0034 A79-47952

Om roltabls control system desigma with and
without feedback rscomfigulations

p0 M6 A79-47967

Binitut-•irtaucu fixed-form cospeasatios of linear
systems

pO034 179-47483
St.x-hastic control dad the second lav of

tber n )dynamics
n003M \79-47994

►mwdfick isvvriants fur linear n.atmms dGfised
over rings

p0034 A7947996
FERALBS

Physiological responses of •omen to ul:.ulated
weiyatlessnass: A review of the first female
bed-rest study
(uls ► -SP-410]	 p0097 979-13:.86

FEaaloss
IT NEUTRONS

PrT
U PAST FOURIBI TRANSFORMATIONS

Flags CONPOSITRS
IT CARBON FIBER REINFORCED PLASTICS
IT CLASS FIBER MkIN ►ORCND PLASTICS

rracture modes and acoustic emission of composite
materials

p0071 '79-30748
Fibrous refractory composite insulation ---

shieldimq ress'.ble spacecraft
(NASA-CASE-ARC-11169-1)	 p04)92 179-24062

FIBER STRIRGTR
The estimation of residual strength of composites

by acoustic esis.:q.oa
p06b2 179-20820

FIBERGLASS
0 GLASS FIBERS

FIBERS
IT CARBON FIBERS
IT ;LASS FIBERS

FICITER kl CRAFT
IT F-5 A3.RCRAFT
Aircraft vakt• floe effect And borizocL.i tail buffet

-	 pressure distribution and responses of
fighter aircraft in transonic maneuvers

pu029 A79-30492
Study of aerodtoawic technology for VSTOL

fighter/attack aircraft: HOC17Onta1 attitude
C-onctpt
(NAsI-CS-152130)	 p0O11 174-10024

Study of aerodynamic tecbnology for TSTOL
fiq ►teL /attack Aircraft: Vertical attitude
concept
(NASA-CA-152131]	 p0U13 179-IOC26

Study of aerodynamic technology fox TSTOL fighter
attack aircraft
(NASA-Ca°151119]	 p0U13 179-10027

Study of aerodynamic technology for VSTOL
fighter/attack aircraft, phase 1
(11ASA-Ca-152132]	 p0013 179 10028

Net MASA-Assn vied-tunnel techniques for studying
airplane spin and tro-dimensional unsteady
aerodynamics

P0006 519-15064
FINENESS RATIO

lavestigatios of the ariyametric aerodynamic
characteristics of cyliadtical bodies of
revolution with variations in nose geometry and
rotational uriebtatiom at angles of attack to 5e
degrees and Bach naabers to 2
(NASA-T1-785.331	 p0041 179-30146

FINITE DIFFIAE'RCE 75102v
VusetLcal solution of the dxisnthal-isvariaot

thiu-layer latter-Stokes equations
( ► IAA PAPER 79-00101 	 p0061 479-1947

optimal nodal pout disttlbuttos for improved
accuracy in computatiosal fluid dyo...cs
[AIAA P ►HER 19-0172]	 p0061 A79-19635

Techniques for correcting approximate finite
difference s)lutioss --- applied to transonic flow
(AIAA PAPER 19-0277) 	 p0062 A79-19639

numerical simulation of steady supersonic viscous
flow
(AIAA PAPER 79-01301	 p0027 579-23516

Cosputatios of supersonic Visc)us floss over
ogive-cylinders at angle of attack
[ ► IAA PAPEI 79-013 1 ]	 00064 179-23517

Fast, coubertative schemes for the full potential
equation applied to transonic floss

p00b5 479-23692
KLEOL analysis of finite difference schemes
applied to hyperbolic iaLtial boundety value
ptobless

163



FINITE ELEMENT METHOD
	

SUBJECT INDEI

pOO70 A79-27191
Numerical solution for supersonic floe near the

trailing edge of a flat plate
pOO82 A79-4177.1

In accurate method for two-point boundary value
problems

p0087 A79-49415
Flux vector splitting of the inviscid equations

with application to finite difference methods
(NASA-TM-78bO5]	 pOO46 079-28950

FINITE RLWNHN! nITHOD
The use of 3-D finite element analys+s in the

design of helicopter mechanical components
pOO21 A79-10909

Vibration and response of nonuniform rotating
beams with diseontiouitiis
(AI ►► 79-0731]	 pO127 A79-29005

The displacement field associated with line forces
in a cracked orthotropic body

FINS
Experimental investigation of wing fin

configurations for alleviation of vortex wakws
of aircraft
[NASA-TM-78520]	 p0004 079-12018

pink DABAGR
Modeling aerosol losses and clothing effects in

tires --- for aerospace vehicle environments
pOO60 A79-1d303

!IRS PREVENTION
Electrical hazards posed by graphite fibers

p0087 179-50597
Conference on Fire Resistant Eatexials (FIREMEN):

A compilation of presentations aid papers
[NASA-TH-76523]	 p0039 179-12029

Overview of FIREMEN program at Ases Research Center
p00 39 079- 12040

FIRIBNIAES
Conference on Fire Resistant Materials: A

compilation at presentations and papers
(NASA-CP-2044]	 PJJ47 N19-31166

FIREPROOFING
Study to develop improved fire resistant aircraft

passenger seat materials, phase 2
(MASA-CH-152184)	 p0049 079-12048

Development of aircraft lavatory compartments with
improved fire resistance characteristics, Phase
1: Fire containment test of a wide body
aircraft lavatory module
[11ASA-CR-152074]	 pOO49 W79-12151

Fire protection covering for small diameter missiles
!NASA-CAS---ARC-11104-1]	 pOO92 W79-26100

Conference on Fire Resistant Materials: A
compilation of presentations and papers
(NASA-CP-2094]	 p0047 979-31166

Fire resistant aircraft seat program
pJ047 079-3117b

FIRSS
Conference on Fit, Kwsistaut Materials (flaSHEN):

A compilation of presentations and papers
[NASA-TM-78513]	 pJJJS H74-12029

Conference on Fire wesistaut Materials: A
compilation of presentations and papers
(NASA-CP-2094)	 x0047 M79-31166

Development of aircraft lavatory compartments with
improved fire resistance characteristics. Phase

Sandwich paawl resin system development
NASA-Cs-152120]	 p0053 079 JIJ54

FIIED-KING AIRCRAFT
d AIRCRAFT CONFIGURATIONS
FLAhI INTERACTION
U CHEMICAL 6EACTIONS
FLARI RETARDANTS

An improved s?athesis of
1,3:1,4:5,b-Trimethylenesorbitol and
1,3:2,5:•,6-lrimethylenemannitol

p0087 A79-50016
Preparation of linear hydroxy substituted
polyphosrbazwnes --- flame retardant
polyurethane foam
[NASA-CE-15.'1821 	 PU048 579-10144

Fire resistant aircraft Feat program
pOO47 M79-31176

FLAMMABILITY
Characterlxation of flammability proportion of

some thermoplastic and thermoset resins --- for
aircraft interiors

V0062 A79-20655

Thersoehwmical characterization at ease thermally
stable thermoplastic and thermoset polymers

p00b3 A79-22774
Thermal response of composite panels

pJJnd A79-25350
Thersochemical and flammability properties of some

thermoplastic and thermoset polymers - A review
p0073 A79-32650

Flash-fire propensity and beat-release rate
studies of improved fire resistant materials
(NASA-TH-78550]	 p0040 079-15167

confereace on Fire Resistant Materials: ►
compilation of presentations and papers
[NASA-CP-2094]	 )0047 079-31166

Development of aircraft lavatory compartments with
improved fire resistance characteristics. Phase

Sandwich panel resin system development
(M ►SA-CH-152120]	 P0053 079-31354

FLAP CONTROL
U AIRCRAFT CONTROL
U FLAPS (CONTROL SURFACES)

FLAPS (CONTROL SURFACES)
IT EITERNALLY BLJM9 FLAPS
IT JET FLAPS
IT LEADING EDGE SLATS
IT TRAILING-EDGE FLAPS

Flap-lay-torsion aeroelastic stability of
circulation-eontiolled rotors in hover
( ►HS 76-64]	 pU014 A79-18185

FLASH POINT
Flash-fire propensity and neat-release rate

studies of improved fire resistant materials
(NASA-'rm-78550]	 pJOwO N79-151d7

FLAT PLATES
Numerical solution far supersonic flow near the

trailing edge of A flat plate
pOO62 A79-41771

Aerodynamic properties of a flat plate with cavity
for optical-propagation studies
[NASA-TH-784871	 p0006 079-17796

FLAI DETECTION
D NONDESTF4CTJVE TESTS

FLEXIBLE WINGS
Combined strength and aeroelastic wing synthesis

via constraint approximation
( ► JAA 79-07241	 Poo" A74-Idl90

Mind tunnel tests of four flexible wing ultxalight
gliders

pO126 179-27084
FLIGHT CRAR/CTERISTICS

Flight experience with advanced controls dad
displays during piloted curved decelerating
approaches is a poweced-lift STOL aircraft
(NASA-TM-78517]	 p0004 079-10J54

A piloted simulator study on augmentation systems
to improve helicopter flying qualities in
tetrain flight
(VA.aA-TB-78571)	 p0009 N79-23098

FLIGHT COBPDTEIS
U AIRBJRm E, 1 SPACEBURNE COHFUTERS

FLIGHT COMDITIOIS
Analysis at flight effects on noise radiation from

dual-flow coaxial jets
[AI ►A PAPER 79-0619]	 p0028 A79-28962

A review at helicopter control-display
requirements 'or decelarating instrument approach
[ ► IAA 79-1683]	 p0032 A79-45345

FLIGHT CONTROL
aT AUTONATIC FLIGHT CONTROL
IT ► UTUHATIC LANDING CONTROL
NT PO T ITING CONTROL SYSTEMS
Structural design flight maneuver loads using

PDP-10 flight dynamics model
p0021 A79-10905

Nonlinear singularly perturbed optimal control
problems with singular arcs --- flight nachanics
application

P0036 A79-5:950
Study of aerodynamic technology fox 15:01

fiyhter/attack aircraft. Vertical attitude
concept
(NASA-CR-152131]	 pJ0 lJ 079-10026

Effects of space flight on plans• and y.andular
concentrations of pituitary hormones --- COSMOS
782 satellite

p0095 979-11664
Operational requirements for flight control and

navigation systems for chart haul transport
aircraft
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FLOE 200ATIONS

( NASA -CR-152208]	 p001) 971+-120541
Pilot decision making in a computer-aided flight

management situation
1,0096 019-156)3

A queueing model of pilot decision making is a
multitask flight management situation

p0101 M79-17497
Configuration management and automatic control of

an augmentor sing aircraft with vectored thrust
[NASA-TP-1211]	 1,0007 M7v-1707:

The promise of multicyclic control --- to control
fatiguing blade loads mad rotor vibration
(NASA-TM-786211	 p0011 079-31137

FLIGHT CHINS
Coordinated crew performance in commercial

aircraft operations
p0106 A79-13219

A simulator study of the interaction of pilot
workload with errors, vigilance, and decisions
[NASA-TB-78482]	 p0039 079-14769

PLIGHT BAIAIDS
YA •;A aviation safety reporting system

[NASA-TM-785401	 pOJ97 179-150.4
►LICIT IHSTRNNINTS
IT APPROACH INDICATORS
An advanced cockpit inattumrmtation system: The

coord i nated cockpit display
(2AS ► -TM-78559]	 pO100 579-1713t

A review of some head-up display formats --- tests
on sensing equipment for flights following
partly visible terrain close to the ground
[1 ► 5A-T1'-14501	 p0100 M79-33201

FLIGHT NICHANICS
Nonlinear singularly parturhel optimal control

problems with singular arcs --- flight mechanics
application

p0036 A79-5:950
FLIGHT OPTIMIZATION

Nonlinear singularly perturbed optimal control
problems with singular arcs --- flight mechanics
dpplication

p0036 A79-52950
PLIGHT !AIRS

A review nt sow head-up display formats --- tests
.m sensing equipment for flights following
partly visible terrain close to the ground
(NASA-TP-1499)	 p0100 179-33201

FLIGHT FIIMMIANCI
U FLIGHT CHARACTERISTICS

PLIGHT RULES
IT LN:•TNUMENT FLIGHT RULES

FLIGHT SAPETY
► safety margin and flight reference system and

display for povered-lift aircraft
p000b 079-15b14

PLIGHT SIMULATION
A p.Loted simulator investigation of augmentation

+fstess to improve helicopter nap-of-the-earth
nandling qualities
[AHS 7d-291	 p0024 A79-18155

A piloted simulator investigatios of helicopter
precision decelerating approaches to hover to
determine single-pilot f ►h /SPIFR/ requirements
[AIAA 79-1886]	 1.J032 ► 79-45413

An overview of the quiet sburt-haul research
aircraft program
(NASA-TS-78545)	 pUJJ4 079-11034

A study of key features of the RAE atmospheric
turbulence model
( NA iA-CR- 152194 )	 p0013 079-12656

Piloted aircraft simulation concepts and overview
(NASA-CR-152200)	 pUJ14 M79-14114

Mission environment simulation for Army rotorcraft
dowelopmeat: Nequiresemts and capabilities

p0126 079-15977
Visua: simulation requirements and hardwaLa

p0001 079-15983
Visually indu.ed motion in flight simulation

p0J40 079-15989
Aircraft flight simulation of spacelab experimeat

113189 am implanted telemetry system to obtain
cardiovascular data from the monkey

P0110 179-19022
A piloted simulator study on augmentation systems

to improve helicopter flying qualities to
terrain flight
[NASA-TH-78571)	 1,0009 279-11198

A simplified rotor myetts mathematical model for
piloted flight dynamics simulation

JIASA-TH- 78575) 	 p0009 579-23977
An In-flight simulator investigation of roll and

yaw control poser requirements for STOL approach
and landing: Development of capability and
proliaisar y results
(Y ►SA-CY-1511J7]	 p001H M19-2919b

PLIGHT 5I26LATORS
Piloted simulator investigation of helicopter
control systems effects on handling qualities
during instrument flight
JABS 79-2nj	 p0035 A79-49078

PLIGHT ST22SS (BIOLOGY)
IT 5 p ►CE FLI'3dT STRES5

►LIGHT TiSTS
IV-15 Tilt Rotor Research Aircraft - Program report
(A1AA 79-07041	 p0018 A79-27371

Design and perfoLmance of the propulsion system
for the quiet short-bawl research aircraft ,IVSK A/
[AIAA PIPER 79-131)]	 p0031 A79-40760

Flight investigation of helicopter IFE approaches
to oil rigs using airborne weather and sapping
radar
JAMS 79-52)	 p0035 A79-49104

kind t.uanel and flight test of the IV -15 Tilt
Rotor Research Aircraft
(AUS 79-54)	 p0035 A79-49105

Iv -15 flight test results compared with design goals
(AIAA PAPER 79-1839]	 p0035 A79-49336

dstimation of longitudinal aircraft
characteristics using parameter identification
tachmi4ues

pO03h A79-50432
A review of some bead-up display formats --- tests
on sensing equipment for flights following
partly visible terrain close to the ground
(NASA-TP-1499)	 p0100 579-33201

FLORA
U PLANTS (BOTANY)

FLOE CIAIACTIIISTICS
IT FLOW DISTRIBUTION
IT FLOW VELOCITY
IT BAGNETOMYDBODTN ► MIC STABILITY

FLON DISTRIBUTION
Heynolds number influence on leeside flowfields

1,0058 A79-16049
Transonic flow about a two-dimensional airfoil

inviscid and turbulent flow properties.
(AIAA PAPER 78-11171	 pO013 A79-18100

Surface waves generated by shallow underwater
explosions

p0025 A79-18752
Optimal nodal point distribution for improved

accuracy in computational fluid dynamics
[AIAA PAPER 79-0272)	 p00bl A79-19635

I fast, conservative algoritbs for solving the
transonic full-potential equation
[AIAA 79-14561	 p0063 A79-45261

Transonic flow past a symmetrical airfoil at high
angle of attack
[AIAA PAPER 79-1500]	 p0033 A79-46644

Some recent progress in transonic flow computation
--- flow distribution, numerical optimization,
and airfoil design

p0041 179-18946
Investigation of a laser Doppler velocimeter
system to measure the flaw field around a large
scale V/5701. aircraft in ground effect
[5A5A-CR-152212)	 p0018 379-26374

Aerodynamic sound generation due to
vortex-aerofoil interaction. Part 2. Analysis
of tam acoustic field
(NASA-CR-152231]	 p0126 279-26883

FLOE 1QNATIDIS
► dispersion relationship governing incompressible

Baal turbulence
pOO55 A79-IJ176

Past, conservative schemes for the fr.il potential
equation applied to transonic Iloms

p0065 A79-2-4611
Preferential s poctral transport by itrotational
straining --- fur turbulence energy dissrpatica
rate equation in boundary layer flows

pJ077 A79-)8912
A two-dimenslonal unsteady Ruler-equation solver

for flow regions with arbitraty boundaries
(AIAA 79-14651	 p0084 A79-45269

Unsteady flow model for circulation-control airfoils
[VISA-CH-152jU1]	 1,0019 119-3J144
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SUBJECT IEDEI

FLOW FIELDS
U PLOW DIS161HUTION

FLON NEASONENRNT
Steady-state vortex-line density in turbulent Be

II counterflow
p0053 A79-10624

Application of split-film anemometer and
mini-computer for measurement in turbulent
separated flow
[:; ► E PAPER 790bOl]	 p0030 A79-36733

Time-dependent local density measurements in
unsteady flows
[AIAA PAPER 79-1088]	 p0076 ► 79-38059

Laser DopPler anemometer diagnostics in unsteady
flows

p0030 ► 79-39499
Laser velocimetry and holographic iaterferometry
measurements it. transonic flows

p0035 A79-49039
Evaluation of the discrete vortex wake cross flow

model using vector. computers. Part 1: User's
manual for DIVORCE
(NASA-CR-152271]	 pOO1b 079-22049

Feasibility study for a numerical aerodynamic
simulation facility. Volume 2: Hardware
specifications/descriptions
[NASA-CH-152288]	 p0051 M79-2600

Feasibility study for a numerical aerodynamic
simulation facility. Volume 3: FBP language
specification/user manual
[NASA-CE-152289]	 pO120 M79-26070

Earth winds, flow quality, and the
n inisum-protection inlet treatment for the NASA
Ames 80- by 120-foot wind tunnel oonreturn circuit
(NASA-TM-78600]	 pO010 179-27186

PLUM PATTERNS
U FLOW UI:;TRIBUTION
FLOW RATE
U FLOW VELOCITY

FLOW RESISTANCE
MT AERODYNAMIC DRAG

FLOW SLPAEATIO n
0 BOUNDARY LATER SEPARATION
U SEPARATED FLOW

FLOE STABILITY
17 EAGMETOHTDRODYNABIC STABILITY
FLON VELOCITY
NT SOLAR MIND VELOCITY
On-axis velocity component measurement with laser

velocimeters
pOI21 A79-49720

An examination of a group-velocity criterion for
the breakdown of an idealized vortex flow
[NASA-T1-78541]	 pO011 079-27436

PLO$ VISUALIZATION
IT NUMERICAL PLOY VISUALIZATION

water tunnel visualizations of dynamic stall
pO127 A79-24213

An investigation of transonic turbulent boundary
layer separation generated on an axisymmetric
flow model
[AI ►► PAPER 79-14791	 p0033 A79-46684

FLOWROTERS
IT HOT-WIRE FLOWBETERS

FLUCTUATION
U VARIATIONS
FLUID SOUNDAEIE5
NT LIJUID-SOLID . .BRFACES
FLUID DTN► NICS
NT AERODYNAMICS
IT ISRUTHERBUDYEAMICS
IT CONPUTATIuNAL FLUID CYNABICS
IT 176_ jTMANICS
N HYDRODYNAMICS
IT MOTOR AERODYNAMICS
Optimal modal point distribution for improved

accuracy in computational fluid dynamics
(AIAA PAPER 79-02721	 p0061 A79-19635

Numerical solution of compr.•ssible viscous flows
--- Ravier-Stokes equations

p0068 A79-24759
An extension of A-stability to alternating

direction implicit methods
(NASA-TN-78537]	 p0038 519-10809

Status and prospects of computational fluid dynamics
P0041 079-18952

Plus vector splitting of the inviscid equations
with application to finite difference methods
(NASA-T1-78605)	 pOO46 079-28950

FLUID FLOW
WT AIR FLOW
WT A".'L FLOW
WT AILSTMMETRIC PLUM
NT BLOOD FLOW
WT BUU ► DART LAYER PLOW
IT BOUNDARY LAYLh SEPARATION
IT CASCADE FLOW
MT CHANNEL PLON
IT COATI ► L FLOW
NT COMPRESSIBLE PLUM
IT COMICAL PLOW
IT COUNTERFLOM
MT CROSS FLOW
IT GAS FLOW
IT INCOMPRESSIBLE FLOW
MT INLET FLOW
IT IMVISCID FLOP
IT JET PLOW
MT LINIMAR FLOW
IT B ►.;METOHTDRODYNANIC FLOW
NT MASS FLOW
IT BERIDIONAL PLOW
MT NOZZLE FLOW
IT OSCILLATING FLOM
IT POTENTIAL PLOW
MT SECONDARY PLOW
NT SEPARATED PLOW
NT SHEAR FLOM
IT SMALL PERTURBAT109 PLOW
NT STEADY PLUM
AT SUBSONIC PLOW
NT SUPERCRITICAL FLOW
WT SUPERSONIC FLOW
IT THREE DIMENSIONAL FLOW
IT ThANSUNIC PLOW
NT TURBULENT PLOW
IT TWO DIMENSIONAL FLOW
NT UNIFORM FLOW
NT UNSTEADY PLOW
IT VISCOUS PLOW
IT WALL PLOW

FLUID JETS
NT FREE JETS

FLUID BECEANICS
IT ARRODTN ► NICS
IT AEfi OTHEREGDTNABICS
AT FLUID DYkANICS
NT G ► S DYNAMICS
N1 HYDRODYNAMICS
IT B ►GMETOHYDBOST ►TICS
IT ROTOR AERODYNAMICS
Supercritical flow about a thick circular-arc

airfoil
[NASA-TB-78549]	 p0040 179-16800

An examination of a group-velocity criterion for
the breakdown of an idealized vortex flow
(NASA-TB-78541]	 pOO11 179-27436

ILUORESCEECE
Uuantitati ►e energy extraction n easurem.,nts in a

pbotoionization-stabilized self-sustained IeF
laser

pOO63 A79-22861
Time-dependent local density measurements in

unsteady floes
(AIAA PAPER 79-1068]	 p0076 A79-38059

Relativistic L -shell Auger and Coster-Kroniq
rates and fluorescence yields

pOJ31 A79-4302]
FLUORESCENT EMISSION
U FLUORESCENCE

FLUORINE COMPOONDS
MT FLUUROPOLTMERS
IT PERFLUUBOALKAIE
WT PULTTETRAPLUORUETHY LENS

FLUORINE ORGANIC COMPOUNDS
IT PLUORUPOLYBERS
NT PEHPLUUBOALKAME

FLUORO COMPOUNDS
MT PLUOROPOLTARBS
NT PEBFLUOROALKANE
NT POLTTETRI ► LUUBUETHY LEN 

FLOONOPOLTNERS
IT PULYTETfiAFLUONOETHTLENE
NT TEFLON (TRA)EEARK)
Mew perfluoroalkyl polytriaziaes containing

pendent iododifluoromethyl groups --- sealers
for aircraft structures
(NASA-CASE-ARC-11241-1) 	 p0092 N79-[4153
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FUEL CONSUMPTION

FLUTING
U GEUO ► IEG

FLUTTER
NT PANEL FLUTTE6
AT TRANSONIC FLUTTER

FLUTTER ANALYSIS
fuvestigation of flexible nozzle wall-flutter

incidents in the NASA-Ames Research Center 11-
Dy 11-foot transonic wind tunnel
[AIAA 79-07971	 p0028 ► 79-29040

won-linear dynamic response of a wind turbine blade
p0029 179-3138

Aeroelastic stability analysis of the AD-1 manned
oblique-wing aircraft

p0127 ► 79-38136
Flap-lag-torsion flutter analysis of a constant

life rotor
(NASA-CR-152244)	 p0015 079-20099

FLUX (RITE PER UNIT &ill)
U FLUI DENSITY

FLUX (RATE)
AT HEAT FLUX

FLUI DENSITY
NT ELECTRON FLUI DENSITY
AT PARTICLE FLUI DE15ITY
or PROTON FLUX DENSITY
Or RADIANCE
IT RADIANT PLCI DENSITY
Millimetre and submillisetre n easurememts of the

Crab Nebula
p0079 A79-40670

FLUI SAPPING
U FLUI DENSITY

FLUIRETERS
U MAGNETIC MEASUREMENT
FLTISG PERSONNEL
AT AIRCRAFT PILOTS
AT FLIGHT CORNS

FLYING QUALITIES
U PLIGHT C8Aw1CTERISTICS
FOAMS

An iaproved synthesis of 2,4,8,10-tetroxaspiro
/5.5/ undecane /peDtaeiythritol diformal/

p0087 ► 79-50014
Ambient cure polyimide foams --- thermal resistant

foams
[NASA-C ►SE-ABC-11170-1]	 p0091 079-11215

FOG
Environmental fog/rain visual display system for

aircraft simulators
[O ► SA-CASE-ARC-11158-1]	 pU117 079-33220

FOOD INTAKE
Inhibition of the pituitary-adrenal response to
stress during deptivation-induced feeding

pO 113 179-43605
FORBUSH DECREASES

Propa7ation of a Forbush decrease in cosmic ray
intensity to 15.9 ► U

p0084 A79-45882
FORBUSH EFFECT
U FORBUSH DECREASES

►OREBODIRS
AT OUSE CONES
IT NOSES (FOREBODIES)
Control of forebody three-dimensional flow

separations
LHASA-TH-78593]	 p0010 079-26014

FORECASTING
IT PERFORMANCE PREDICTION
AT PREDICTION ANALYSIS TECHNIQUES
HT TECHMULOGICAL FORECASTING
FOREIGN POLICY
AT INTERNATIONAL COOPERATION

FORNSTS
The application of remote sensing technology in

Northern California
(E79-10168]	 p0050 079-20439

Identification of Nigh payoff research for more
efficient applicator helicopters in agriculture
and forestry
(NASA-CH-152258)	 p0017 U79-22076

Developing and demonstrating an institutional
sachamise for transferring remote sensing
technology to 14 western states using northern
California as the test site
[E79-10229]	 p0052 579-28643

FORRALDESTDE
AD laprowed syhthes" of 2,4,8,10-tetroxaspiro

/5.5/ undecane /pentaerythritol difor a l/

p0087 ► 79-50014
An improved synthesis of 2, 4, 8, 10-textroxaspiro

(5.5) undecane
[NASA-C ►SE-ARC-11243-1]	 p0091 979-30375

FORMAT
Cockpit displays of traffic information: Airline

pilots opinions about content, symbology, and
toteat
[NASA-TE-78601]	 p0100 N79-32185

FORMATION BRAT
U HEAT OF FORMATION

FOAMING TECHNIQUES
NT EXTRUDING
NT SLIP CASTING

FORTRAN
USPUBJ - System for display of multiple sets of

three-diaeusional data --- Fortran subroutine
for computer graphics

p0024 A79-18422
FOSSIL METEORITE CRATERS
U METEORITE CRATERS

FOURIER ►EALTSIS
Analytical aspects of Raadoadec analysis --- for

vibration modes and nondestructive flaw detection
[AIAA 79-0828]	 p0019 ► 79-29044

FOURIER TRANSPONSATION
AT FAST IOURIER TH ► NSPORN ►TIOSS

FRACTURE RESISTANCE
U FRACTURE STRENGTH

FRACTURE STRENGTH
► new basis for the determination of fracture

tougbness
(NASA-TM-78592)	 p0044 079-23256

FRACTURE TOUGBNRSS
U FRACTURE STRENGTH

FRACTURES (MATERIALS)
Frdcture modes and acoustic emission of composite

materials
p0071 ► 79-30248

FYANES
AT AIRFRAMES

FREE CONTECTIO n
Convection and lunar thermal history

p0084 A79-45456
FREE JETS

Turbulent density fluctuations in a subsonic and
transonic free jet using crossed-bees schlierea
techniques

p0031 A79-42059
FREE RADICALS
NI dYDROIYL RADICALS

FREEDOM FIGHTER AIRCRAFT
U F-5 AIRCRAFT

FREQUENCT DISTRIBUTION
Size-frequency distributions of primary and

secondary lunar impact craters
P^C78 A79-39309

PRRQUENCY STABILITY
A versatile microprocessor-controlled hybrid

receiver --- with firmware control for operation
over large frequency uncertainty

p0079 A79-40502
FRICTION
NT AERODYNAMIC DRAG
AT SKIN FRi CTION

FRICTION DRAG
IT AERODTO ► RIC DhAG

FRICTION HEASUNERENT
Bi-directional, buried-sire skin-friction gage
[NASA-TS-76531]	 p0006 979-14330

FRICTION PRESSURE DROP
U SK1N FRICTION

FRINGE PATTERNS
U DIFPR ►CTIOM PATTERNS
PURL CONSURPTI01

Simulation study of the effect of
fuel-conservative approaches on ATC procedures
and terminal area capacity
(SAE PAPER 780513)	 p0020 A79-10398

Dynamic simulation studies of fuel conservation
procedures used in terminal areas

p0113 A79-23581
Simalation study of the operational effects of

tuel-couservative approaches
p0031 A79-42800

Fuel-conservative guidance system for powered-lift
aircraft
[AIAA 79-17091	 p0032 A79-4S363
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>UBJMCT INDII

FUELS
NT AIRCRAFT FUELS
IT CRYOGENIC ROCKET	 PROPELLANTS
IT MOIOPROPELLANTS

FULL SCALE TESTS
IV -15 Tilt	 Rotot	 Research Aircraft - Program report

( ► IAA	 79-070,61 p0028 A79-27371
FUNCTIONS	 (MATHEMATICS)

NT COSINE	 SERIES
NT GREEN	 FUNCTION
NT	 RATIONAL	 FUNCTIONS
HT RECURSIVE FUNCTIONS
NT SPLINE FUNCTIONS

FUIG I
HT SACCHAROMYCES

FUNGICIDES
IT	 GOAIIYES

FUSELAGES
A study of structural concepts for low radar cross

section /LRCS/ fuselage configurations
pOJ21	 A79-10908

G
G FORCE

U ACCELbRITION (PdTSICS)
GALACTIC CLUSTERS

Improved limits on intargalactle intracluster H I
in the Cosa Cluster

pO082 A79-41520
GALACTIC EVOLUTION

Six collapses --- salt consistent dynasic
development of stellar systems

p00o3 A79-23183
GALACTIC RADIATION

Propagation of a Forbush decrease in cosmic ray
intensity to 15.9 AU

pJ064 A79-45882
GALACTIC NOTATION

Dynamics of a stellar bar
pJObS A79-23909

GALACTIC STINCTUIE
Gas flow in the barred spiral galaxy IGC 5303

pOO56 A79-13728
Axisysmetric disturbances in a disk galaxy

PJO56 A79-13751
Six collapses --- self consistent dymamic

development of stellar systems
p0063 A79-23183

D y namics of a stellar bar
P0065 A79-23909

GALAIIES
IT ANDROMEDA GALAXIES
ET GALACTIC CLUSTERS
IT MILKY VAT GALATI
NT SPIRAL GALAXIES

An analysis of water in galactic infrared sources
using the NASA Lear Airborne Observatory
(NASA-CF-1',22b2)	 POJ50 079-21905

GALILUI SATELLITES
Y* EUROPA
NT IO

Near-infrared spectra of the Galilean satellites -
Observations and compositional implications

p0067 179-24185
On the latei a 1 structure of the Salo[ satellites

of the outer planets
p0068 A79-26041

Line-by-line transport calculations for Jupiter
entry probes --- of radiative transfer
[ ► IAA PAPER 19-1082)	 p0077 A79-38562

GALILEO MISSIOA
U GALILEO PROJECT

GALILEO FEOJ NCT
Lime-by-line transport calculations for Jupiter

entry probes --- of radiative transfer
(AIAI PAPER 79-10821	 p0077 179-38562

GAS ANALYSIS
Venus lower atmospheric composition - Preliminary

results from Pioneer Venus
p0067 A79-214174

Effect of pyrolysis temperature and air flow on
toxicity of gases Eros a polystyreae polymer

p0069 179-26581
Toxicity of pyrolysis gases from polyoxysetbylene

p0069 A79-26582
Effect of pyrolysis tempetature and air flow on

toxicity of gases from Douglas fir in USP
toxicity test

pOJ69 179-2b583
Implications of the gas compositional measurements

of Pioneer Venus for t hu ori.gio of planetary
atmospheres

p0080 A79-40814
GAS CIRONATOGRAPHY

Venus lower atmospheric composition - Analysis by
gas chromatography

p0107 09-14175
Laboratory corroboration of the Pioneer Venus gas

chromatograph analyses
pU112 A:S-40812

GAS COMPOSITION
Implications of the gas compositional measurements

of Pioneer Venus for the origin of planetary
atmospneres

pO0dO A79-40814
GAS DISCHARGES

Plasma polymerization of ethylene is so
atmospheric pressure-pulsed discharge

pO111 A79-40271
GAS DIMA9ICS

NT 1EXUDYNABICS
NT AEBOTd E H MODTNABICS
IT RUTOB AERODTIIBICS

Monte Carlo solution of Boltzmann equation for a
simple model of highly nosequilibrium diatomic
gases - Translational rotational ecergy relaxation

pO0o0 A79-18Sb4
GAS FLOE
IT AIR FLOV
91 MERIDIONAL FLuW

Gas fiow in the barred spiral galaxy NGC 5383
p0056 A79-13728

GAS GIANT PLASITS
IT JUPITEh (PLANET)
IT SATURN (PLANET)

Experimental studies Of radiative base beating of
a Jovian entry model
(AIAA FAPER 79-00381	 p0U64 A79-23539

GAS BEATING
Flrction heating of inflowing interstellar gas

pUJ55 179-13119
GAS IONISATION

IT ATMUSPHERIC IONIZATION
GAS LASERS

IT CARBON DIOIIDE LASERS
IT IEIJN FLUORIDE LASERS

GAS LIOOIPACTION
D CONDENSING

GAS HIATUSES
Spectral studies of SiC14 • 120 • AL and SiB4 • Ar

mixtures in a shock tube in 160-550 as range
pOO57 179-15220

Shock tube spectroscopy of C3 • C2H mixture in the
14U to 700 no range --- for Jow_an entry probe
ablation layer simulation
(AIAA PAPER 79-00941	 p" b4 ► 79-23530

GAS SPICTROSCOPI
spectral studies of SiC14 • 920 • Ar and SiH4 • At

mixtures in a shock tube in 160-550 on ranye
p0057 ► 79-15120

GAS TEMPERATURE
Tespetature and flow velocity of the

interplanetary gases along solar radii
p0083 A79-45104

GAS TURBINE ENGINES
IT TURBOJET ENGINES

Study, optimization, and design of a laser heat
engine --- for satellite applications

p0059 A79-16633
GASDINARIC LASERS

Systems efficiency and specific n ass estimates for
direct and indirect Soler-pulped closed-cycle
high-energy iasers in space

p0059 A79-tb623
GASEOUS CAVITATION

U GAS FLOW
GASES

NT ARGON ISOT ,PES
IT CARBON DIOXIDE
IT CARBON MONOXIDE
IT COLL1510OLESS PLASMAS
IT DIATONIC GASES
IT EXHAUST GASES
IT GAS MIXTURES
IT HEAVY NUCLEI
IT HELIUM
IT ITDROGEW

1 C4N



SUBJECT INDEX
	

GROUND BASED CONTROL

NT HYDROGEN IONS
NT dYDROGEn PLASMA
IT INTERPLANETARY GAS
NT INTERSTELLAR GAS
IT LIQUID HELIUM
IT MOLRCULAb GASE5
IT NEON
IT NEON ISOTOPE':
IT NITROGEN
Nr OXYGEN
NT OXYGEN PLASMA
N1 OZONE
IT RARE GASES

GASTROINTESTINAL SISTER
NT :;TOM ►CH
Absence of gastric ulceration in rats after flight

oa the COSMOS 782
p0094 179-11bbO

GADSSBLTEIS
U MAGNETOMETERS

GENERAL AVIATION AIRCRAFT
A Desonstration Advanced Avionics System for

geaeral aviation
[SAE PAPER 790569]	 p0029 179-36709

Full-scale wind tunnel study of nacelle shape on
cooling drag
[AI ►► PAPER 79-18201	 p0033 175-07900

GENERAL DYBANICS BILITART ►IRCR ► FT
U MILITARY AIRCRAFT

GENETICS
Effects of weightlessness on the genetics and

aging process of drosophila melauogazter
p0096 179-11673

GENITOURINARY SYSTEM
IT BLADDER

GEOLOGY
IT LUNAR GEOLOGY
IT PHOTOGEOLOGT
IT TECTONICS
IT VOLCANOLOGY

GEOI ►GIRTIC ANCHALIRS
U MAGNETIC ANOMALIES

GIORIGNETIC LATITBDR
Ames collaborative study of cosmic-ray neutrons.
2: Low- and aid-latitude flights
[NASA-TM-79881]	 p0001 979-11994

GEOB►CRITIC STORES
U MAGNETIC STORMS

GROMAGINTIC TAIL
Evidence for earth sagnetomp ►eric tail associated

phenomena at 3100 R sub E
p0084 A79-45887

GEOMETRY
NT ANGLE OF ATTACK
NT DIFFERENTIAL GEOMETRY
IT LIE GROUPS
IT SPECIMEN GEOMETRY
IT TENSOR ANALYSIS
NT TOPOLOGY
IT VECTOR ANALYSIS
Applications of algebraic geometry in system theory
[NASA-CR-158408]	 pO01b 179-20809

GRIBANIUR
de:Ga and Ge:Be photoconductive detectors for far

infrared astronomy fron a space platform
pOO58 A79-15990

GIANT STARS
IT CARBON STABS

GISBILS
Low-cost inertial navigation for moderate-q nissioas
[NASA-TM-78611]	 p0011 179-32205

► atonomous navigation system --- using gyroscopic
penduluss and gimbals for air navigation system
Which disp.15es
[ RAs► -CASE-ARC-11257-1 ]	 p0036 179-33177

GLANDS (ANATOBT)
NT FITUIT ► RT GL ► ND

GLASS
NT GLASS FIBERS

CLASS FIBER REINFOBCE n PLASTICS
Thetsa; response of composite panels

p0068 A79-25350
Low density bizaaleiside-carbon mictoballoon
composites
[Iasi-CASE- ►RC-11040-1)	 p0091 179-16915

GLASS FIBERS
The estimation of residual atreogth of composites

by acoustic emimmioD
pOO62 ► 79-20820

GLAUERT COEFFICIENT
U AERODYNAMIC FURCES
U BACH NUMBER

GLIDERS
Rind tunnel tests of four flexible ring ultralight
gliders

p0126 179-27084
GLOB DISCHARGES

Electric discharge for treatment of trace
contaminants
[NASA-C4SR-ARC-10975-1]	 p011b N79-15245

GLUCOSE
IDsulin-like effect of bovine growth hormone in
vivo as demonstrated by oxidation of
C/14/-U-glucose in diabetic rats

GOLD
Nucleation, growth, and postdeposition thermally
induced spitaxy of gold on sapphire

p0075 179-37164
GOLD COATINGS

The structure of small, vapor-deposited particles.
II - Experimental study of particles with
bexigoual profile

P0088 179-51695
GOLD PLATE
U GOLD Cu ►TINGS

GRADIENTS
IT POTENTIAL GRADIENTS

GRADIONETEES
U B ►GIETOBETERS

GRIN BOUNDARIES
Direct observation of voltage barriers in Lao

varistors
pOJ7b 179-37688

GR11IS (FOOD)
MT RdEAT

GRAPRITE
Effect of moisture on the fatigue behavior of
graphite/epoxy composite laminates
[NASA-TM-78548)	 p0041 179-1691b

GRAPEITR-EPOIT COMPOSITE RATNEIALS
Advanced technology helicopter landing gear

pO022 A79-10918
Electrical hazards posed by graphite fibers

pOO87 A79-50597
A temperature dependent fatigue failure criterion

for graphite/epoxy laminates
[NASA-TH-78538)	 pOJ38 179-10150

Effects of moisture oD torsion and flexure
properties of graphite-epoxy Composites
[NASA-TH-78597)	 p0046 979-27243

Thermal expansion and swelling of cured epoxy
resin used in graphite/epoxy composite
[NASA-TM-1do10]	 p0047 179-31353

GR ►SSBANN ALGEBRA
U VECTOR SPACE

GRAVITATION
IT SOLAR GRAVITATIOM

GRAVITATIONAL COLLAPSE
Six collapses --- self consistent dynamic
development of stellar systems

POW ►79-23183
Numerical calculations of protostellar
hydrodynamic collapse

pU070 A79-26792
GRAVITATIONAL EFFECTS

Effects of weightlrAseess on the genetic. and
Aginq proces s. of diisophrla melanogaster

10096 179-11673
CRAVITT RATES

Equatorial wave-moan flow interaction - ►
numerical study of the role of latitudinal shear

pO121 A79-439!0
GREEN FUNCTION

The displacement f.eld associated with line forces
in a cracked ortbotiopic body

Gusto THRUAEB
U GREEN FUNCTION

GROOVING
Design, fabrication and teat of a hydrogen beat pipe
--- extruding and grooving 6063-T6 aluminum
tabws for cry0gecic beat pipe&
[RASA-CM-152267)	 pO051 079-24298

GROUND ]BASED CONTROL
IT AIR TRAFFIC CONTROL
01 RADAR APPROACH CONTROL
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SUBJWT INDEX

Effects of space flight on plasma and glandular
comreutrations of pituitary hormones --- cosmos
781 satellite

p0095 179-11664
GROUND EFFECT ( ARRODTXAMICS)

Thrust and mass flow characteristics of four 36
inch diameter tip turbine fan thrust vectoring
systems in and out of ground effect
(RASA-CO-1522391	 pool] 179-2605b

Investigation of a laser Doppler velocimeter
system to measure the floe field around a large
scale V/STOL aircraft in ground effect
[N ► S► -CR- 1522121	 p0018 179-26374

Low speed rind tunnel test of ground proximity and
deck edge effects on a lift cruise fan V/STOL
configuration, volume 1
(1 ► SA-CO-1522471	 p0018 079-28141

Loa speed wind tunnel test of ground proximity and
deck edge effects on a lift cruise fan v/STOL
configuration, volume 2
[VISA -Ca-152248]	 pools 179-28142

GBONID TROTS
Equivalence of airborne and ground-acquired wheat

canopy temperatures
pO085 A79-46586

GROUP BEHAVIOR
U GROUP DTRAmlLi

GROUP DIRANICS
donning and managing future space facility projects

--- management by objectives and group dynamics
(NASA-TH-785861	 p0099 179-25914

GROUP THEORY
Lie theoretic aspects of the Hiccati equation

p0023 A79-14973
The utilization of abelian point group symmetry in

the graphical unitary group approach to the
calculation of correlated electronic wavefunctions

p0088 179-51237
GROUP /ELOCITT

A gtoup-velocity criterion for breakdown of vortex
flow: An application to measured inlet profiles
[NASA-TH-78542)	 pU011 179-29469

GROUP 7A CONPOORDS
11 HALOGEN COMPOUNDS

GROWTH
PT CROP GRUwTH
XT EPITAAT
In vivo response of ornithine decarboxylase

activity to growth hormone as demonstrated by
oxidation of L-oroithine-1-/C -14/ in
hypophysectomized rats

p0104 A79-12400
GUAIIIIS

Optimum geometries and relative energies for
guanine, the imino-,nol tautomer of guanine, the
Pool tautomwr of guanine, adcaine, and the imino
tautomer of adenine as found by the MINDO/2 SC?
NO method --- tar n utatiOL study

p0107 A79-26371
GUIDANCE (NOTION)
17 AIRCRAFT GUIDANCE
IT INERTIAL GUIDANCE
IT STRAFDOWW INERTIAL GUIDANCE
IT TERMINAL OUIDANCE
Flight experience with advanced controls and

displays during piloted curved decelerating
approaches in a powered-lift STOL aircraft
IXAS ► -TM-785271	 p0004 179-10054

GUIDE VANES
Aerodynamic effects of an attitude control vane on

a tilt-nacelle T/STOL propulsion mystem
[AIAA PAPER 79-1655]	 po033 A79-47914

GUST ALLEVIATORS
A wind-tunnel investigation of tilt -rotor gust

alleviatiou systems
( IA' ► -CM-1522641	 pO016 179-2bw62

GTRIASTICS
U PHYSICAL EXERCISE

GTRATION
IT PLANETAhY ROTATION

GTROCORFASSRS
Low-cost inertial navigation for aoderate-q 0191910DE

(NASA-TH-78611)	 p0011 079-32205
GTNOPLANES
U HELICOPTERS

GYROSCOPES
N7 ATTITUDE GTE05
IT GTRUCOSPASSES
IT GYROSCOPIC PENDULUMS

GTROSCOPIC PENDULUMS
Aut000mous navigation system --- using gyroscopic

pendulums aad gimbals for air oavigatiou system
which disposes
(NASA-CASI-ARC-11257-1) 	 p0036 X79-33177

H
B ALPHA LINE

Noditication of solar lines propagating through
the interplanetary sodium

p0072 ► 79-30473
a LINES
IT a ALPHA LIRE

HABITATS
wildlife monitoring pronca n plan

( NASA-Te-78578)
	

p0044 X79-23626
HALIDES
IT CHLORIDES
IT SODIUM CHLORIDES

BALOCAE209S
Stratospheric-relate research using the shock tube

pOO57 A79-15225
HALOGEN CONFOUNDS
IT CHLORIDES
ET FLUGHOPOLTMEHS
IT RALOCARBONS
IT IODINE COMPOUNDS
NT PERFLUJROALEAmE
IT POLITETRAFLUORUETBTLENE
NT SODIUR CHLORIDES
Relationship between proton motiv f orce and
potassium ion transport in Hale_ cterium
nalobiun envelope vesicles

p0112 A79-40775
HALOGENS
IT CHLORINE

HALOPRILNS
Apparent cooperativity of amino acid transport is

Halobacteriun halobiu n - Effect of electrical
potential

pO109 179-31981
Gating effects in Halobactertun halobiu n membrane

transport
pO114 A79-47849

Light-driven solute transport in Halobacterium
halobiu n

pO114 a79-49194
HANDBOOKS
NT USER MANUALS (COMPUTER PROGRAMS)
HANDLING QUALITIES
U CONTROLLABILITY

HARDIARE
Visual simulation requirements and hardware

p0001 179-15983
Fea::ibility study for a numerical aerodynamic
simulation facility. Volume 2: Hardware
specifications/descriptions
(NASA-CH-1522LO]	 p0051 179-26 069

BARROMIC OSCILLATION
Unsteady thin airtorl theory for transonic flows

with embedded shocks
[AIAA PAPER 79-02041 	 pOO26 ► 79-19 597

HARMONICS
wT HARMONIC OSCILLATION

E ► NAII
Developing aa6 demonstrating an iostituttonal
mechanism for transferring remote sensing
technology to 14 western slates using northern
California as the test site
[979-10229)	 p0057 179-28 643

HAZARDS
IT AIRCRAFT HAZARDS
IT FLIGHT HAZARDS
IT RADIATION 4AL ►RD5

BEAD (ANATOMI)
Effects of high-LET noun /Ne-201 particle

radiation on the brain, eyes and other head
structures of the pocket souse - A histological
study

pO113 179-44798
HEAD-OP DIEPL► IS

A review of some head-up display toteats --- teats
04 seusrng equipment for flights following
partly visible terrain close to the ground
INASA-TP-14991	 pO100 179-33201

The tole of cognitive switching in hefti-up displays
--- to determine pilot ability to accutately
extract information from either of two sources
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HELICOPTER DESIrI

[NASA -CO - 3137]	 pO103 979-33851
HEART
or CARDIAC VENTRICLES

HEART RATE
comparison of circadian rhythms in sale and femile

hum a ss
pO 104 179- 1194 7

A simulator study of the interaction of pilot
workload with errors, vigilance, and decisions
(SAS ► -TH-78482]	 p0039 979-147b9

BRAT ACCLIEATIEATION
Temperature-dependent morphological chauyes in

membranes of Bacillus stearuthereophilus
pO105 A79-12475

sweating responses during beat acclimation and
moderate conditioning

pO110 179-33803
Decoaditioniag-induced exercise responses as

influenced by heat acclimation
pO115 A79-49985

HEAT BUDGET
IT ATMOSPHERIC HEAT BUDGET

HEAT DISSIPATION
U COOLING

HEAT DISSIPATION CHILLING
U COOLING

BEAT EFFECTS
U TEMrEBITURE EFPECTS

BRAT ROD ►TIONS
U THERNODYNAMICS

BEAT FLOE
Calorimeter probes for measuring high thermal flux

--- in arc late
(NASA-TH-78573]	 pO118 N79-20165

HEAT OF FORNATION
An imlroved synthesis of 1, 4, 8, 10-textroxaspiro

(5.5)undecane
[51SA-CASE-ARC-11243-1)	 p0092 579-30375

Improved synthesis of polyformals
l NASA-CASE-ARC- 11244-1 ]	 p0092 U79-30376

NETT PIPES
The effect of external boundary conditions on

condensation beat transfer in rotating beat pipes
p0089 A79-52288

Transient shutdown analysis of low-tespexature
theri.1 diodes
(NA';.-TP-1369]	 p0041 079-18287

Design, fabrication and test of a hydrogen beat pipe
--- extruding and grooving 6063-Tb aluminum
tubes for cryogenic beat pipes
(NASA-CR-152267)	 p0051 079-24296

Cryogenic thermal diode heat pipes
[NASA-CB-152268] 	 p0052 579-28470

MEAT ENGBLATIO n
it TEMPERATUSE CONTROL

HILT RESISTANCE
J THERMAL RESISTANCE

BRAT SHTILD^VG
IT BREOTRY SHIELDING
IT REUSABLE HEAT Sd1ELDING
Spectral studies of SiC14 • 120 ♦ Ir and SiN4 + Ar

mixtures in a sho k tube in 160-550 as range
pJ057 A79-15220

S"--k tube spectroscopy of C3 • C2H mixture is the
144 to 700 no range --- for Jovlan entry Frobe
ablation layer simulation
(1IAA PAPER 79-00941	 p0064 A79-23530

Transient thermal response of ablating bodies
pOO65 ► 79-23694

Thersostructural design of a carbon-carbon
beatshield for a Jovian entry
[AIA ► 79-0920]	 p0110 A79-34741

Transient ablation of Teflon in intense radiative
and convective environments

pOJ77 A 79-38123
NUO-Lical simulation of experiments in the Giant

Planet Facility
(AI 11 PAPER 79-1102)	 p0077 A79-3850

Developseot, fabrication and test of a ► iqh purity
silica heat shield
(N1,;A-C9- 152117 ] 	 p0053 179-29313

HEAT TESTS
U HIGH TERPRIATUbt TESIS
BRAT TRANSFER
NT CONVECTIVE HEAT TRANSFER
IT RADIATIVE HEA T. TRANSFER
Steady-state Torte:-lime density in turbuleat He

1I coanterflos
P0053 A79-10624

The effect of external boundary coadittona on
condensation heat transfer in rotating beat pipes

p0089 i79-52288
Flash-fire pr-jpensity and beat-release rate
studies of impruwed fire resistant materials
(N ► SA-T11-785SO)	 pO040 979-15187

An examination of a 4LOUP-ve10city crlteLios for
the breakdown of an idealixed vortex flow
[0 ► 5A-TR-7B541j	 p0011 079-2743P

HEAT TRA338ISSIOE
NT CONVELTIVE HEAT TNAMSFEk
IT BEAT TRANSFER
NT RADIATIVE HEA1 TRANSFER

BEATING
4T kZHUDYYIMIC BEATING
IT ATMOSPHERIC HEATING
YT BifE BELTING
YT GAS BEATING
IT LASER HE ►TIVC,
IT PLASMA HEATING
rT SHOCNHEATING
YT SOLAR HEATING

SEATT COSMIC RAT PAIRAEIAS
U HEAVY NUCLEI
U PRIMARY COSMIC BAYS

HEAVY NUCLEI
HZP.-particle dosimetry --- cosmos 782

p0094 179-11658
nELICOPTEA ATTITUDE INDICATORS
U HELICOPTERS

8ELICOPTEA CONTROL
Analytical design of a high performa p ce stability

and .)ntrol augmentation system for a bingeless
rotor helicopter
(AHS 78-27]	 pDO24 A79-18153

A piloted sisula or investigation of augmentation
systems to improve helicopter nap-of-tbe-earth
handling qualities
[Ads 78-19]	 p0024 179-16155

0ind-tunnel test results of a full-scale
sulticycliL controllable twist rotor
CANS 78-60]	 p0024 A79-18181

Flap-lag-torsion aeroelastic stability of
circulation-controlled rotors 10 hover
CABS 78-64)	 p0024 ► 79-18185
piloted simulator investigation of helicopter
precisios ducelerating approaches to bower to
determine single-pilot IFB /SPIPR/ requirements
C ► ill 79-168h)	 p0L32 A79-45413

Piloted simulator investigation of helicopter
control systems effects on handling qualities
durinq instrument flight
CAMS 79-25]	 p0035 179-4907e

Plight investigation of helicopter IFB approacheu
to oil rigs using airborne weather And mapping
radar
[ ► HS 79-51)	 p0035 A79-49104

Flight controls/avionics Lesearch - Impact on
future civil helicopter operating efficiency and
mission reliability

p0036 A79-53627
SaLVey of helicopter control/display

investigations for instrument decelerating
approach
,NASA-TH-765651	 p00JB 979-20111

1 piloted simulator study on augmentation systems
to improve helicopter flying qualities in
terrain flight
(N ►SA-TM-785711	 p0009 979-23098

The promise of multicyclic control --- to control
fatigainq blade loads and tutor vibration
(YASA-TM-706:1]	 pO011 179-31137

A compilation and analysis of belicopteL handling
qualities data. Volume 1: Data analysis
(NASA-ca-31451	 p0019 M79-31222

BELICOPTEN DESIGN
Conference un helicopter Structures Technology,

Buffett fi*ld, Calif., November. 16-18, 1977,
Proceedings

p0010 479-10903
Structural design flight maneuver loads using

PDP-10 flight dynamics model
p0021 ►79-10905

Dativatios of control loads for bearingless rotor
systems --- is helicopter design

p0021 A79-10906
Impact of operational issues on desigs of advanced
composite structures fo- limy helicopters

p0021 479-10907
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SDBJYCT INDEX

A study of structural concepts for low radar cross
secti,,n /LRCS/ fuselage configurations

P0021 ► 79-10908
The u3e of 3-D finite element analysis in the

design of helicopter mechanical components
p0021 A79-10909

A glance at Soviet helicopter design philosophy
p0021 A79-10910

Improved ballistic damage tolerant design through
laminated metal construction

p002. A79-10912
The survivability of helicopters to rotor blade

ballistic damage
p0021 A79-10913

Damage tolerant design of the TAB-64 main rotor
blade

p0022 A79-10914
Survey of the application of reinforced composites

in European helicopters
p0022 179-10917

Advanced technology helicopter landing gear
p0022 A79-10918

Development of a sultitubular spar composite main
rotor blade

p0021 A79-10919
Boeing Vertol bedringless main rotor structural

design approach using advanced composites
p0022 A79-10920

Analytical design of a hiyn performance stability
and coatrol augmentation nystes for a hingeless
rotor elLcoptur
[AHS 7H-27]	 p0024 A79-18153

Mind-tunnel test results of a full-scale
multicyclic controllable twist rotor
[Ads 78-60]	 p0024 179-16181

The role of rotor impedance in the vibration
analysis of rotorcraft

p0127 179-10653
/light research capabilities of the NASA/Army

Rotor Systems Research Aircraft
p0025 A79-18703

A system for interdisciplinary analysis - A key to
improved rotorcraft design
[AHS 79-81	 p0128 A79-49060

HELICOPTER FRIFORRANCE
Full-scale wind tunnel test of a modern helicopter

main rotor - Investigation of tip each number
effects and comparisons of four tip shapeb
JABS 78-031	 p0024 A79-18129

Parameter identification applied to analytic
hingeless rotor modeling

p0127 A79-22475
Calculated hovering helicopter flight dynamics

with a circulation-controlled rotor
p0027 A79-24179

review of hellco?ter coatrol-display
requirements for decelaratimq instrument approach
[AIAA 79-16831	 p0032 179-45345

Piloted simulator investigation of helicopter
coattol systeas effects cn handling qualities
during instrument flight
JAMS 79-26]	 pOi35 A79-49074

rlight controls/avionics research - Impact on
future civil helicopter operating efficiency and
mission reliability

p0036 A79-53627
Notary-wing aerodyeasics. Volume 2. Performance

prediction of helicopters
[NASA-CPT-3081]
	

p0124 079-17811
A compilation end analysis  of helicopter haadlisg

qualities data. Volume 2: Data analysis
[NASA-CP-3145]
	

pJ019 079-31212
111LICOPTF8 NOT615
U RUTA6T WINGS

HELICOPTERS
NT Ad-64 HELICOPTER
AT Ct-54 HILICOPTNR
AT CORPOUND BELICOPT925
AT BILITA9T BELICOPTRES
IT OR-bOA HELICOPTER
hole of helicopters in airport access

p0025 179-18574
Aeroacouslic research: An Army perspective

P0126  179-1006a
Comprebeaaive helicopter analysis: A state of the

art review
[NASA-TN- 76S 39 ]
	

p0004 079-12019
Constant lift rotor for a heavier the& air craft

[PISA- CASE-A1C-11045-1]
	

pOJ3b 119-17847

Rotary-veiny aerodynamics. Volume 1:Basic
theories of rotor aerodynamicn with application
to helicopters --- momentum, vortices, and
potential theory
[MAST-CPT-3081]	 p0124 979-21039

Identification of sigh payoff research for more
efficient applicator helicopters in agriculture
and forestry
[NASA-CPT-152158]	 p0017 079-12076

The influence of feedback on the aeroelastic
behavior of tilt proprotor aircraft including
the affects of fuselage sotiou
[NASA-CPT-158176]	 p0UIa 09-.012512 5

Experimental and theoretical studies on model
balicopcer rotor noise
[Y1SA-CY-15tl0YY]	 p0018 179-28984

The promise of multicyclic control --- to coattol
fatiguing blade loads and rotor vibration
[NASA-Te-78621]	 p0011 979-31137

1 compilation end analysis of helicopter haalliag
qualitt.'s dal..	 Volume 2: Data analysis
[NASA-CPT-+145]	 pJ019 179-31222

1111.105 SATELLITES
IT HELIOS 1

nELIOS 1
Landau damping effects on solar wind fast streams

pJU74 A79-34226
ABLION

nT LIQUID BILLION
The solar latitude and radial dependence of the
anomalous cosec-ray helium component

pUO66 A79-23944
Cosmic tay intensity gradients in the outer solar

system measured by Pioneer 10 and 11
p0076 A79-37422

Tesperatut and flow velocity of the
interplanetary games along solar radii

puO83 A79-45104
HELIUA 1

I1 L1JU1D HELIUM
112BATOLOGT

Studies on the wrythton and the fetrokinstic
rebponsen in beagles adapted to hypergravity

pOlOb A79-11869
The importance of light, postural and social cues

in the regulation of the plasma cortisol rhythm
in nan

p0114 A79-47398
Studies on the bloassayable growth horsobe-like
activity of plasma

p0114 A79-07848
HERO MARIC RESPONSES

cardiovascular Lequlatoty response to lower body
negative pressure following blood volume loss

p0107 A79-23470
RBC-/Cr-51/ half-life and albumin turnover ie

4roving Beagle dogs during chronic radial
acceleration

p0108 A79-27553
RETEROCTCLIC COIPOONDS
91	 ADENINES
07 AZINES
AT GUANINES
AT INDOLES
AT OIAZOLE
IT TRTPTUPHAM

RIGA ACCELERATION
High a.:celeratios cable deploye.-nt system
[NASA-case -Ali- 11256-1] p0092 179-23432

NAGS 112161 BLICTRONS
Radiation energy conversion 	 in spcce

p0069 A79-26595
nIGn GRAVITT	 (ACCELERATION)
U	 HlGB GRATITT	 Im T16UNMENTS

NEGN GRAVITT ENVIRONNNNTS
1'bermoreyulation	 in	 unrestrained rats durisy and

after	 exposure to	 1.5-4 G
p0112	 A79-411x5

RICn BELTING CONFOUNDS
D	 HIfAACTU6T	 MArEhIALS
HIGY P2E55022

Small sass spectrometer with eltended measurement
capabilities at	 high	 pressures --- for	 planetary
atmosphere analysis

puOb1 A79-10733
n IGn RESOLUTION

High-augular-resolution	 tar-infrared ouserwatious
of	 the Rho Ophluchi Aatk cloud

p0U69 09-26W
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RIGn SPEED TRANSPORTATION
U RAPID TPANSIT SYSTEMS

HIGH TRMPINAT921
colotimeter probes for measuring high thermal flux

--- in arc lets
(NASA-TH-7ES71]	 polls 079-20165

HIGH TINPREATORN MATERIALS
U AEFRACTOPT MATERIAL::

NICE TRMPERAT211 PLASMAS
The TBLEC - A {.lamsa type of direct energy converter

--- Therso-Electrovic Laser Energy Converter for
electric pore: generation

p0059 A74-16629
Theory of the large-amplitude plane

magaetoacnustic Vats propagati6y transverse to
the magmatic field in a hot collisio&less plasma

in satrophysical environments
p0087 179-40370

HIGH TIMPRIATOkE TESTS
Space shuttle- orbiter thermal protection material

development and testing
p0060 179-17673

Transient ablation of Teflon in intense radiative
and convective emvirousents

p0077 A79-38123
MILLER RILITART AIRCIAPT

7 MILITANT AIRCF&FT
AINGID ROTOR BLADRS
U NOTARY wiles

HINGILISS ROTORS
U W76ID PUTORS

HOLOCCAPHIC INTIRPRIONITRT
in investigation of transunic turbulent boundary

layer separation generated on an axiaymsetric
flow model
(AIAA PAPER 79-1479]	 p0033 A79-46604

Laser velocimetry and holographic interfarumatry
measurements in transonic flows

p0035 ► 79-49039
n OLOGRAPRIC SPBCTROSCOPT

holography and LUT terbniyues, their status and
use in airfoil research

p0007 179-19999
n ORNOSTASIS

Cardiovascular regulatory response to lover body
negative pressure following blood volume loss

p0107 A79-23470
MONETCOila ST12CT01RY

Los density bissaleimide-carbon nicroballoun
compositor.
[NASA-CASL-AEC-11-340-1]	 p0091 179-16915

HORIZONTAL TAIL SOMFACRS
Aircraft wake flow effect and horizontal tail buffet

--- pressure distribution and responses of
fighter aircraft is transonic maaeuvecs

p002 Q A 79- 7048:
BORMOME HRTASOLISIS

comparison of hormone and electrolyte circadian
r ► ytha& in male and famale museum

P0104 ► 79-11948
lasults-like effect of bovine growth hormone to

vivo as demonstrated by ozidativa of
C/14/-o-glucose is diabetic rats

p0113 179-44797
801/0/33

NT ADARMOCORTILOTIOPII (ACTH)
NT CORTICOSTEROIDS
IT PITUITARY HORMONES

It vivo response of ornithisu decarboxylase
activity to growth hormone as desoastrated by
oxidation of L--orniththe-l-/C-14/ in
hypopbys&ctomixed rats

p0104 A79-12400
MOT 91780DING

U riTRUUING
NOT JETS

U JET FLOW
NOT PLASMAS

U UIG1 TEMPEAATUIE PLASMAS
MDT-FILn ANIIOMETEAS

so.saremeat of turbulent fluctuations to
bigb-apeed flora using hot wires and hot films

p0086 A79-47453
ON the measurement of turbulent fluctuation. ib

hiyb-speed floss using hot wires and hot films
(NA SA-TM- 78S35 )	 p0039 179-12367

HOT-1113 1/3MOMMT/RS
Reamurement of turbulent fluctuations to

high-speed flora using hot wires and hot files

pOO86 179-47453
BUT-2111 FLOINETNIS

On the seaeucesest of turbulent fluctuations in
bigh-speed floes using hot rites and hot films
[N1SA-TM-18535] 	 p0039 279-12363

101-11I22 TORROLANCN n K2L5
U MOT-1IRE FLUNMETIAS

/0/1113156
Definition and analytical eealmatiou of a power

management system for tilt-rotor aircraft
LAMS 78-48]	 p0024 A79-18171

Flap-lag-torsion earoelastic stability of
circulation-controlled rotors in hover
(ANS 78-be)	 p0024 A79-18165

Effect of tip shape on blade loadi,i
characteristAcs for a two-bladed rotor in hover
(AHS 79-11	 p0035 A79-49054

Analysis of a VTOL hover task vitb predictor
displays using au optimal control model of the
human operator

p0098 279-15bOS
Flap-1&y-torsiou flutter analysis of a constant

life rotor
(RASA-C1-152244] 	 p0015 179-20099

BOTBMINC STABILITY
Calculated hovering helicopter flight dynamics

with a circulation-controlled rotor
p0027 A79-24179

1 piloted simulator investigation of helicopter
precision decelerating approaches to hover to
determiae mingle-pilot Ira /S p IPI/ requirements
[ills 79-1886]	 p0032 A79-45413

Wind tuamel and flight test of the 1V-15 Tilt
motor Research Aircraft
(1MS 79-54)	 p0035 179-49105

IT-15 flight test results compared with desips goals
[AIAA PAPEN 79-1839]	 pUO35 179-49336

Roes
Cospobits rotor hub. I, 11 --- fatigue and load

tests for C11-54B helicopter design
p0022 A71,-1091b

n DGHMS AIRCRAFT
NT AM-b4 dELICOPTEA

HUGMAS MILITANT 122CRI T
11 MILITARY AIRCRAFT

HUNAN n AAATIOR
Modeling the aaaa ab a controller in a multitask

envirommomt
p0097 179-15595

Prospects of a mathematical theory of human
behavior 1& complex man-machine systems tasks
--- time sharing computer amalogy of automobile
driving

pu097 279-15599
4UE41 BEINGS

Adaptive allocation of declsiom making
responsibility between human and computer in
multi-task situations
(BAST-CA-157937]	 p0049 179-12772

BONA/ 214I1EE2IMG
U HUNAN FACTUI5 EIGINEEAING

20141 FACTOII3 39611BUING
Modeling aerosol losses and clothing effects in

fires --- for aerokpace vehicle eswironaeot n
pOC60 A79-18103

A compari&oa of kinesthetic-tactual and visual
displays via a critical tracking task --- for
aircraft Control

p0125 A79-29720
Design outline to g a new multi&&& ATC &isolation

fe.cillty at NASA-Ames Research Center
po 102 979-17501

Technology advancement of the electiocheaical Col
cnncestrating process
[ RASA-Ce-152250]	 p0103 179-2613S

Cockpit displays of traffic Laformationr Airline
pilots opinions about content, symbology, and
tormat
[ NASA-TB-78601 ] 	 pO100 079-32185

HUMAN ?RIFORAAMCI
IT ASTRUNAUT PERFORMANCE
11 OPERATOR PERPONBAICE
IT PILOT FISFu11ANCE

Coordinated riew performance in commercial
aircraft operations

p0106 179-13:19
A rationale fat bumaa operator pulsive control

behavior
p0024 A79-34520

i
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SP8JECT INDII

NASA aviation safety reporting system
(NASA-TR-78540]	 p0097 979-15014

A andel for dynamic allocation of human attention
among multiple tasks

p0098 079-15627
A model of human event detection is multiple

process sonitoring 8 4• ..au Ume
P00%` 479-15632

Vision
P0099 1/9-15894

R.ideliag human decision making bebavior in
supervisory control

p0101 179-17494
The human an a detector of changes is variance and

,audwidth
P0101 179-17496

HURAN REACTIONS
The 14th Annual Cobference on Hanual Control ---
digital simulation of p umas operator dynamics
[NASA-CP-2060]	 p0097 N19-15588

HUMAN TOLEMARCIS
The annoyance of sultlple noisy events --- ratings

for simulated flyovers
(AIAA PAPIA 79-4)653]	 p0108 A79-26895

Aerospace highlights and potential medical
applications --- in manned space flight

p0002 A79-51027
KUR ► m WASTES
NT FECES
NT SWEAT

NTBRID CIRCUITS
The jar of hybrid integrated circuit techniques is

biotelmmetry applications
p0069 ► 79-26145

5TDRID EAWIGATION STSTINS
Low-cost iuertial navigation for moderate-9 missions

(NA SA-TM-78611)	 p0011 179-32205
RTDRADLIC TEST TUNNELS

Water tunnel visualisations of dynamic stall
p0127 A79-24213

NTDM ►LINE ANGIEIS
Thd monopropellabt bydraxinw propulsion subsystem

for the Pioneer Venue npacectaft
(A:A1 PAPER 79-13291	 pOO79 A79-40762

RTDRIDES
IT SILANES
Sbock-tube detereluatios of absorption cross

sections and A 2 Delta - 1 2 Pi band transition
somontn of Si"

p0073 A79-32120
HTDRL ►R/ONRCIENICS
U ► ENODTRANICS

HTDROCAREONS
IT CTCLIL HTDAOCA280 1n^

NT fTHTLKNE
IT RETRA9E
IT RETNT1EIE
Pbutotreasitised oxidation of unsaturated polymers

(RASA-TH-786J4]	 pOO46 979-27241
eTDROCTANIC ACID

flCM - A plausible source of Pauses, pyrimidiass
and amino acids on the primitive eatth

p0107 179-:0264
Chemical evolution. I1I1 - Pyrimidines from

hydrogen cyanide
p0111 ► 79-37939

HTDAODTIANICS
Numerical calculations of protostmilar

hydrodyaasic collapse
p0070 A79-26792

WTDMOGIN
IT HTD90,iI9 IONS
IT HTDIOGEN PLASAA
Temperature and flow velocity of the

Interplanetary yawn along solar radii
p0063 A79-45104

Design, fabrication mad test of a hydrogen beat pipe
--- extiadim9 and grooving 6063-16 alaslaum
tubes for cryogenic beat pipes
(NASA-CM-1S2267)	 p0051 179-24298

Improved systhemis of polyforsals
(NASA-CASE-AEC-11:44-1] 	 p0092 079-30376

NTDIOGEN CLO/D3
lafrared observations of NGC 2071/115/ and AFGL
490 - Two low-lulmosity young stars

p0074 A79-34211
Compact M 11 region. it the far-infrared

p0075 A79-35617

Improved limits on intergalactic intracluster 9 I
is the Cosa cluster

p0082 A79-41510
An infrared study of the NGC 7538 reglou

P0084 A79-45569
NTDROGAN COMPOUNDS
97 HTDRIDAS
4T HrDNOCTAMIC ACID
NT SILARES

RTDIOGIN CTANIDRS
U HTDNOCTANIC ACID

M TD/OGEN lops
.sting effects in Holobacterium halobims sembrame

transport
polls A79- 47P49

HTDROGIN PLASRA
Calculation rf radiative properties of

son"ailibriva hydrogen planes
p0086 A79-47514

RfDRONACI/TIC 1LON
11 MAGNETUHTDRODTNARIC FLOE

nTDRONAGSNTIC STAMILITT
U AAw5ET0HTD50uf9ARIC STABILITT

/TOMONAGIITIC BATES
U RAGNETOHTDMODTNAMIC IVES

ATDIONICAAMICS
NT HYDRODYNAMICS
NT RAGNETUHTDIOSTATICS

HTDROSTATICS
NT RAGIITnHTDEUSTATICS

BTDROfIL COMPOUIDS
WT ALCObuLS
Preparation of ilnaai bydroxy substituted

polyphosphaseass --- flue retardant
polyuretbdae foal
( NASA-CE- 152182 ]	 p0048 17 9. 10144

n TDROITL RADICALS
An ab initio investigation of the structure,

vibrational frequencies, and intensities of MO2
and HOC1

p0087 A79-49739
HTPAMMOLIC DIFFIRR/TEAL SO!1TIONS

Error aualysis of finite differen c e schemes
applied to hyperbolic initial boundary value
problems

pOU70 A79-27192
Au extension of ►-stability to alternating

direction implicit netbods
(NASA-TS-785371	 p0038 179-10809

Flux vectot splitting of the inviscid equations
with application to finite difference methods
[9 ► SA-TR-78605)	 pOO46 179-28950

nTPARTENSIN
1T POLIPEPTIDES

HTPEIT1519IA
Hyperthermra and exercise --- plassa fluid and
electrolyte effects on human thermoregulation

p0113 A79-44775
nTPEATIOPRT

13 .;bU9Td

HTPIRf1LOCITT IMPACT
Experimental studies of oblique impact --- of
artaorites on plaoetdry sutfacea

p0078 179-39314
RTPOTAALANDS

Synaptosoaal uptake of hypothalamic mo6oasises and
recovery of pituitary-•dtesal activity following
&*dial forebrain bundle lesions in rats

p0115 A79-50232

IDINTLFTING
1'dt&*wter ideatlficatiou applied to analytic
bibgeless rotor modeling

pJ127 ► 79-22475
Estimation of longitudinal aircraft
characteristics using parameter identification
techniques

p0036 A79-504)2
IFE (HULAS)
U :157RUNINT ► LI1;HT RULES

1651!105 TINPAEATUM n
IT FLASH Pu INT

1LLIAC CO/PUT333
11 1LLiAC 4 CONPUTIN

ILLIAC 4 CO/JOTAR
Sraulatios of three-ddse uio&*1 cumptassible
vAmcou+ flow ob the I413ac It computer
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INFPARRD ASTLONORT

[AIAA PAPER 79-0206)	 pOU64 A79-23508
IMAGE ENBA*CERENT

A ss yssmrnt. stud) o: infrared detector arrdys for
loo-background astronomical research
(NASA -C R-1 52169 ) 	 p0049 179-10971

IMAGE PNOCCSS71G
Adaptive coding of MSS imagery ---- Milti spectral

baud Scaeners
p0055 A79-13319

A comparison of theoretical and erptrinental video
compression designs

P0009 A79-26248
Cow arison of video fields r.ad frames for

transform caepression
p0071 A79-28017

Baudwidth conprrssion of n ultispectral satellite
taagory

p0077 A19-38694
iRAGERY
N'i AERIAL PHOTOGRAPHY
AT ANGIOGRAPHI
NT INFRARED IMAGERY
NT SCHLIEREN PHOTOGRAPHY
NT STEREOSCOPY

IMAGING TECHNIQUES
NT IMAGE ENHANCEMENT
Bistatic synthetic aperture radar usinq two

satellites
p0070 A79-27131

IMN('RIT1
affect of space flight on cell-mediated immunity

--- COSMOS 782 satellite
p0094 179-11661

IMPACT
IT HYFERVELOCITI IMPACT

IRPICT DAMAGE
AT METEORITIC DAMAGE
Iaproved ballistic damage tolerant design through

laminated metal construction
p0021 A79-10912

The survivability of helicopters to rotor blade
ballistic damage

p0021 179-10913
IMPACT DRCELERATION
0 DEcfLEdAT10N

INDICT TOLREARCIS
Damage tolerant design of the TlH-64 main rotor

blade
p0022 179-10914

IRPEOA9c ►
t'T MECHANICAL IMPEDANCE
IRPWLLNI BLADES
U RUTCP BLADES (TgpBOMACHZWEBT)
IMPLANTED ELECTRODES (BIOLOGY)

Telemetry of intracranial pressure
p0121 A79-41400

An ioluctively powered telemetry systen for
temperature, EKG, and activity monitoring

p,)121 A79-41424
Aircraft fL144' simulat.oa of spacFllb experiment

using an i —lanted telemetry system to obtai-
cardinviscular data from the monkey

p0118 979-19022
IW-PLIGHT MOIITORING

lo., tru-entation for eontrollinq and monitoring
e«v:rourental control and life support systems
[ ► -̀NE PAFEh IS-ENAS-401	 p0105 A79-12587

INCOSNRNNCE
Intrared receivers for lov Lackground astronomy:

Incoherent detecto_s and coherent devices from
one micrometer to one millimeter
[9151-TM-78598;	 p00':5 179-25951

INCOEERENT SCATTERING
Js rnaumogeneous scattering models of T:tan's

atmosphere
FU0 71 179-,2917b

INCOMPRESSIBLE BOUNDARY LATER
An elliptic repreceatatioa of coupled hfundary

layers and inviscid c„re for computation of
separated internal flows

p,1030 f79-38910
INCOMPRESSIBLE FLOW

A 3rspersion ieiatiouship governing incompressible
wall turbulence

kOO55 A79-13176
Expetiments oo the lar ge-scale structure of

turbulence in tie near-]et region
[ NASA-TM- 78567 ] 	 p0042 W/9-21307

Unsteady flow model for circulation-control airfoils
[NASA-CR-151301]	 pO619 079-301,44

INDEPENDENT VARIMIS
ilterdtiUns in erythrocyto survival parameters in
rats after 19.5 days acoard OSSOS 782

p0094 979-11663
Quantitative analysis of selected boas parameters

4095 079-11668
INDICATING INSTRUMENTS
AT 11EBOBETERS
AT APPROACH INDICATORS
AT GfROCUMPASSES
IT HOT-FILM ANEMUSETER5
IT HUT-MIRE 1IEffJ8ETEJLS
AT LASER &UE80BETERS

INDOLES
AT TRYPTJPHAN

Iudomethacin-antihistaaine combination for gastric
ulceration control
[NASA-CASE-ANC-11118-2]	 pO116 N79-14755

INDUCTION SISTERS
U INTAKE SYSTEMS
INDUSTRIAL RANAGERYNT
IT PERSONNEL RANAGEBENT

INDUSTRIES
AT AEROSPACE INDUSTRY
AT AIRCRAFT INDUSTRY

INER T GLSEb
U BABE GASES

INERTIAL GUIDANCE
AT STRAPDOIN INEhTIAI GUIDANCE

Evj.uation of the navigation pekforaauce of
shipboard-TTuL-landing guidance systems
[ AIAA 79-1708)	 pJ032 A79-43362

INERTIAL NAVIGATION
Low-cost inertial navigation for moderate-g missions

[NASA-TM-78611]	 p0011 979-32205
Autonomous nav-gatiou system --- using gyroscopic

pendulums and gimbals for air navigation systca
.bich disposes
[NA3A-CASE-ARC-11257-1]	 p0036 979-33177

INFLATABLE DEVICES
U INFLATABLE STRUCTURES

INFLATABLE STRCCTCRES
Spine inmob:lization method and apparatus ---

rigid bladder
(NASA-Ca5E-A8C-11167-']	 p0117 N79-30921

INF^RRATION DISSRRINATIOi
Suggested approach for esta')liahinq a
rebabilitation engineering information service
for the state of California
(NASA-Ch-152198]	 p0003 974-12951

INFORNATION SYSTEMS
suggested approach for establishing a

rehabilitation engineering information service
fo: the state of Califoroia
[NASI-CR-1521981	 p00J-, 1179-1-1951

The role of cognitive switching is head-up displayr
--- to determine pilot ability to accurately
attract information from either of two i^mrces
[NA51-'E-.1137]	 p0103 079-33851

IEFRARED ASTEOROMT
eatt:an -ttaosphere modeling between 0.4 dad 3.5
microns - [caparison of taeory and experiment

p0055 A79-13111
Iotegrat d detector array preprocessing for

infrared astronomical applications
[AIAA PAPER 78-17121 	 pU056 A79-13931

Near-infrared energy distributions of 831
pOO61 A79-18900

The distribution of S IV dad to II in NGC 7027
p0U61 479-18984

*ear-infrared spectra of the Galilean, satellites -
Obser.ations and compositional .mplica,ioDs

p0067 A7;-24185
An upper limit to far infrared emission from the

crab uebnla
pOv68 A79-14581

High-aoqular-resolation far-infrared observations
of the Rho Ophiucti lark cloud

80069 A79-26687
Data processing in infrared astronomy

pJ120 A79-28074
A liquid-Lelium-cooled grating spectroaetei for

far infrared astronoaical observations
p0072 A79-31218

Searching fzz nonsolar planets
p0073 179-32217
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INFRARED ASTMOIONT SATELLITE

Compact 8 I1 regions in the far-infrared
p0775 A79-35617

eillimetre and subaillimetre medsuremeAtP of the
Crab Nebula

P0079 A79-40670
Far-infrared observatious of optical emission-Iine

stars - Evidence for extensive cool dust clouds
pOa82 A79-41325

Rear-infra[-d observations of a new molecular
feature in IRC 4 10216

POOR., A79-41354
An infrared st • .al of the IGC 7534 region

p0084 119-45569
The mean Jovian tem perature structure derived from

sr-ctral observations from 105 to b30 c n kaysers
p0091 A79-54486

Ac daalysis of rater in galactic infrared sources
using the NASA Lear Ait4orne Observatory
[MASA-CO-152261]	 p0050 079-21965

Infrared receivers for low background astronomy:
Incoherent detectors and co.eremt devices irrm
one micrometer to one millimeter
[MA5A-Tel-78598]	 PJ045 079-25051

Airborne infrared end submillimetar astronomical
polarization measurements at different wavelebgtbs
--- 0-141 Observations
[NA,A-CR-1587511	 F0052 079-27044

INFRARED ASTRONONT SA?R"17E
On-board data processing for the IR15 telescope

system
[AIII PAPER 76-1711]	 POU56 A79-13831;

Low background focal plane arrny testing in the
far infrared --- for IhAs satellite-borne
telescopy

pOO58 A79-15964
Infrared Astronomical Satellite /IRAS/ and Sbuttle

Infrared Telescope Facility /SIRTF/ -
Implicat,ons of scientific objectives on focal
plan. sensi•ivity requirements

p0050 $79-15986
Design of a supertluid helium deear for the IRIS

telescope --- IR Astronomy Satellite
pOJ72 179-31013

INFRARED DETECTO:'S
lute41ated df,-tector array preprocessing for

iufrared astronomical application&
[\till PAPER 78-1712]	 pJ056 179-13831

Infrared aetector Performance in the Shuttle
Infrared Tele scope Facility /SIRTF/

p0056 A79-15960
6e:Ga sad Gv , Be photoconductive detectors for far

infrared astronom; from a space platform
p0056 A79-15990

Assessment study of infrared dete:tor arrays for
low-background astronomical research
[NASA-CR-1521691	 p0045 079-10971

Infrared receivers for low background astronomy:
Inccherent detectors and coherent devices from
one micrometer to nun millimeter
[NASA-TR-785981	 pOJ45 M79-2595:

IMFRAEPJ IMAGIST
Inf-ared image of Venus at the time of Pioneer

venue prc.b. Pacounter
pOOb7 A79-14168

INFRARED INSTIOMENTS
N° liFEARED DETECTORS
IT INFRAFAD IMTENFERONETER5
wT 1wFRARED SFECTROBETERS
NT IIFR03D SPECTROFNOTONETERS

INFRARED INTMRFEAOMETIIS
In orbiting Lufc,xcJ interferometer to search for

nnbsol..r planets
p0077 A79-38289

INFRARED LASERS
Toe TELEC - A piasna type of direct energy converter

--- Thermo- Electroui. Laser Energy Converter for
ellctric eover genaca. •n

pOU59 174 ib629
Laser-stimulated migration of adsorbed atomn on

-,o' i.1 surfaces
p0079 A79-40056

INFRARED "ASSES
U I4FRAEE,1 LASERS

INFRARED RADIATION
IT FAR INFRARED RADIATION
MT NEAR INFRARED RADIATION

Io - An inteu:;e brighteein, near 5 micrometers
p0067 A79-24447

SUBJECT INDEX

Infrared radiation from the space shuttle
contaminant e0vir0nmebt

0045 079-25055
INFRARED RADIONETEBS

Yioneer-Venus large probe infrared radiometer
/LIR/ optical systea

p^ 054 A79-12083
Firmt results from the large probe infrared

radiometer expeiineut --- for Venus atmosphere
pOUb7 179-24173

INPR ►RED SPECTRA
Coos stars - Effective temperatures, angular

diam.oturs, tua rediening determiacd Iron 1-5
micron flax curves and model atmospheres

p0070 A79-27695
Intenslties and I: collision-broadehLaq

coefficient: measured for :ieiacted H2O
abtarption ; i ces betwet•n 715 and 732 no

p9091 A?Y-54461
_4PRAIED SPECTEOSETEC,

A liquid-belium-coole.• grtting ;pectrnmeter for
tar intrar.d aa.ronomicel Observations

P0072 A79-31218
INFRARED SPECTROPHOTOR.:TERS

far-infrared photonet.et tot the Fuiper Airborne
Observatory

pOO72 A79-31217
INFRARED STARS

Infrared observations of VGC 20711LISI acs AFGL
440 - Two iov-lmminosity young stars

p0074 A79-34211
INFRARED TELESCJPE5

un-Joa,d data processing for the IRAS telescope
system
(AlAA PAPER 70-1711]	 p0056 A79-1383J

Low background fn	 place arra y testing in the
far inrrared	 IRAS satellite-borne
telescope

p0056 179-15944
Infrared Astronomical Sateeliite /IBAS/ and shuttle

Infrared Telescope Facility ;SIRTF/ -
Implications Of scientific objectives on focal
plane sensitivity requirements

p0058 A79-1598b
Design of a superfinid helium deear for the IRIS

telescope --- IR Astronomy Satellite
p0072 A79-31011

Asse--ment study of infrared detector arrays for
low-background astronomical research
LHASA-CH-152169] 	 puO49 09-10971

IAS1-ARC 91.5-c n airborne infrared telcscnpo ---
tracking mechanism

p0116 079-:1373
Control system desigus for the shuttle infrared

telescope facility
[N ► sm- CB-1b2311]	 pJ053 N79-33121

INFRARED TRACKING
NASA-ARC 91.5-cn airborne infrared telescope --

tracking met-hanism
p0112 M79-21373

1NCESTION (BIOLOGF)
Effect of sodium and calcium ingestion an

tDOLM01egblatlon during exercise in mar.
p0109 A79-30614

INITIAL TILDE PBJBLELS
U BOUNDARY VALUE PROBLEMS

IIJBICTIO n
IT ION IOJECr!UN

INJURIES
IT BRAIN PAEAGI

INLET FLOW
A group-velocity criterton tot breakdowc or vortex
flow: An application to measured inlet profiles
[NASA-TM-785421	 p0011 M79-29469

INLET NOSIL15
High angle of incidence impl t :ations upon air

intake d.-siqu and locatiol :or supersonic cruise
aircraft and bigh.y maneuverable transonic
aircraft

P0068 079-22026
IILRTS (DEVICES)
U IMTA[E :t15TENS

INORGANIC COMPOUNDS
IT AENUMIA

INORGA111 C PEROXIDES
Process for the preparation of calcium superoxide
[NASA-CASE-ABC-11053-11 	 p0115 179-10162

INORGANIC S7LPIDLS
Phase relatiOUS Lu the Fe- Ii -cr-S system and the

176

-t



SUBJECT INDN:
	

INTERSTELLAR GAS

sulfidation of an a ustenitic stainless :;teat

p0075 A19-37129
IISNCTS

ET DROSOPHILA
Effects of veiyhtieasness on the genetics and

aging process of drosophila selanogaster
p0096 N79-11673

IISTRJCTIONS
U EDUCATION

IISTIUARMT APPRO ►CE
a review of Lolicopter control-display

requirements for decelaratinq instrument approach
[&IA& 79-16e3)	 p0032 A74-45345

Survey of helicopter control/display
iuvestigatiuns for instrument decelereting
approach
( ► ASk-t'1- % 156sJ 	p0008 179-20111

iNSThUNINT COArINSATION
Small mass spectrometer with ertnnded measuremeat

capabr:ities at high pressures --- for planetary
ateasphetP analysis

pO062 ► 79-20733
INSTRURINT ERRORS

Ba!ietnaeter data errors and lunar induction studies
pOO84 179-45440

INSTRUMNIT FLIGET BULKS
piloted simulat .,r investigation of h6lieoptwr
precision decelerating approaches to hover to
determine siagle-pilot IFS /s p ire/ requirements
[ill& 79-188-^)	 p0032 A79-45013

Piloted siaulator investigation of helicopter
control systems effects or handling qualities
during instrument flight
CANS 79-26)	 pUO35 A79-49078

Flight investigation of helicopter ITS apnrcacLes
to oil rigs using airborne weather and napping
radar
[Ae- 79-52)	 p0035 179-49104

INSTEUMERT LANDING STSTIRS
IT AUTORATIC LANDING CCITROL

INSTROBENT PACKAGES
Sealing scientific probes against deep space and

the venusian environment E tough job
P0066 A79-34140

::vplOymeat nPCbanisms on Pioneer Tenas probes
p0043 879-11365

INSULATION
WT THERMAL INSULATION

I NSU LYR

lusalin-like effect of bovine growth hormone in
vivo as demonstrated by oxidation of
C/14/-U-glucc.se in diabetic rats

?0113 A79-44797
INTAKE STSTINS
IT SUPERSONIC INLETS
Earth winds, floe quality, and the

n isinue-protection inlet treatment for the IAs&
Ames 80- by 120 - foot wind t. n nel nocreture circuit
[NASA-TM-78b00]	 p0010 179-27186

IBTz4;nL TRANSFORMATIONS
AT FAST FOURIFR TRANSFORMATIONS

INTNGEATED CIRCNITS
The use ut aybrid integrated circuit techniques is

bioteleaPtry applications
pJ069 A79-26145

INTEGRATORS
IT DIGIIAL INTEGRATORS

INTBLLIGNNCR
AT EITRATECHESTRI&L IITELLIGINCE
INTNLLIGINILITT
AT SPEECH RRCOGNITIO n
INTERACTIVE GNAPBIC3

U COSPUTE6 GEAPHICS
1NTAMCEPT08 AIRCIL"

U FI•Airlh AIRChirT
INTIRPACNS
0- LIQUID-SOLIP INTERFACES

IITEBPENPNCE LIFT
Effect of tiscosity on wind tunnel wall

interference for airfoils at high lift
(AI&A PAPER 79-1534)	 p0033 A79-46115

INTERFEROMETNRf
AT IIFRINED IATERPEROHITERS

IRTI'PIRUNNTIT
AT 4JLUGBA,dlC INTEIFFROGETRY

IBTNNGALWTIC INDIA
JD the charge polarization of commie s7stees

p47073 A79-33153

Improved limits on Intergalactic intracluster B I
in the Cosa Cluster

P0082 A79-41520
INTIRBOLBLULAR PONCES

An approach to the origin of self-replicatiuq
tiystem. I - inte a Oleculac interactions

p0111 ► 79-37948
II"RINAL COMBUSTION MINES
IT GAS TLRBi1E EMC-1995
AT TURBOJET ANGIMES
INTEHIATIONAL COOPERATION

The Joint US-USSR biological satellite program
pO110 179-33050

05 experiments flown on the Soviet satellite
COS80S 936
[MAST-TR-78516)	 p0095 F79-11671

The Cosmos 936 mission
p0095 179-11a%

INTERNATIONAL 99LAT1015
n I 1NTEIAATI)NAL COOPERATION

INTIRPLUNTkIT FLIGET
Performance comparison of earth and space storable
bipropellant systems in interplanetary missions
[ DGLH PAPER 78-104]	 p0056 A79-14065

INTERPLAINTAET GAS
Pi Onoer 1J studies of interplanetary shocks at
large halioeentrie distances

p0J81 A79-41292
Temperature and flow velocity of the

interplanetary gases along so l ar radii
p0383 179-45104

INTIRPLAIRTkIf U%;NATIC FIELDS
Fields an,i plasmas in the outer solar system

pOJ80 A79-40788
Theory of the large- aaplitudv plane
sagaetoacoustic wave propagating tIana ►eLSO to
the adgnatic field in a hot collisionless plasma
--- in astrophysical eaTrroam^nts

pJ087 179-48379
INTRAFLAIRTARY MICA
AT IRTERFLABETAhT GAS

Electron heating of infloming interstellar 94s
pOO55 179-13719

The solar latitude and radial dependence of the
anomalous cossic-ray helium conpopemt

p0066 479-23944
Rodat cation Of solar lines propagating throagh
the interplanetary tedium

pOG72 179-30773
Japiter's magnetosphere as a 'point source' for

electrons propagating from 1 to 12 AO
p0076 A79-37525

Physics of the solar wind for the 1975-1978 IUOG
Quadrbnalal Report

p0085 479-46414
INTERPLAIRMY PROPULSION
0 INTERPLANETARY SPICECRAFT
INTNRPLABITAET SPICA

Sealing scientific probes against deep space and
the Wenusiam envirnraeat A tough Jul)

p0066 09-24140
Eviden-e for a cunstant speed of shock propagation

betveah 0.8 AU and 2.2 AU
p0083 A79-44625

IITERPLANETAmf SPACECRAFT
AT JUPITER PROBES
IT PIOA ttER SPACE PROBES
IT PIONEER VENUS SPACECRAFT
IT PIOIFFR WENDS 2 SOUNDER PROBE
IT PIONEER VIRUS L sPAcecsm
17 PIO N EER 2 SPACE PROBE
IT PIOVEIN 7 fP&,:E PROBE
IT PIONEER 10 SPACE PROBE
IT VENUS P«JBH5
IT VIKING LANDER SPACECR&rT

Future planetary probes for Japitei and Saturn
(AIIA 19-09451	 p0074 &79-34760

11TERSTELL&E CRNRISTIT
%gemic chemistry rn space

p0104 A79-11309
INTERSTELLAR COM8011CATIO n

Oosetvatioaal program options and system
requirements for the search fir extraterrestrial
intelligence /SERI/

,)014)5 17 9- 12 509
INTIkSTNLLIM 643

Electron heating of inflaming interstellar gas
p005S klv-13719
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INTERSTELLAR MICROWAVE SPECTRA
	

SUBJECT -Tner

INTERSTELLAR BICROWAVE SFICTRI
U MICiQW ► Vf SPECTI,A

INTEITIOPICIL CONVERGENT ZONES
The 1977 intertropical convergence zone experiment

(NkSA-TN-78577]	 p0045 879-26715
operational activities

pOC45 M79-26717
Measurement of NO and 03 from aircraft: 1977

tropical convergence zone experiment
p0U45 079-16720

Trace constituent ailing ratios in the lower
stratosphere during the 1777 intertropical
Convergence zone experiment

p0046 579-26711
Stratospheric aerosols in the intertropical

convergence zone, Pdaama Car.al zone
p0046 079-26725

Airhorne pressure and temperature measurements
during the 1977 intertropical converyence zone
experiment

p0046 879-26727
Pressure and temperature seisuremxnts from the U-2

aircraft during the 1977 intertropical
convergence experiment

p004b M79-26728
IOTR ►CIANIAL PRESSURE

Telemetry of intracraniel pressure
p6121 A79-41400

1NTAP1kICE
Feedbact invariants for lines: 	 stain. d.^'ibed

OTVL rings
0034 x79-47996

INVERSIONS
NT CENTRIFUGING STRESS

INVERTEBRATES
NT DROSOPHILA
5: INSECTS

INVISCID FLOI
Transonic flow about a two-dimensional airfoil

inviscid and turtuient flow properties.
(&!A& PAPER 78-1117]	 p0013 A79-18100

in elliptic representation of coupled boundary
layers and inviscid core for computation of
separated internal flow:

pJ030 A79-38910
IO

lo - An intense brightening near 5 micrometers
p0067 A79-24447

Belting of Io by tidal dissipation
pO068 ► 79-25094

Radial diffusion of Io-injected plasma
p0074 A79-33527

IODINE COMPOUNDS
Ned petiluuroalkyl polytriazines containing

pendent iododifluoromethyl groups --- sellers
for aircraft structures
(MASA-CASE-ABC-11141-1]	 p0091 879-24153

102 DENSITY (CONCENTRATION)
IT IONOSPHERIC I01 DENSITY
Comparison of calculated and measured ion
daasities On the Tayside of Venus

p0361 179-40932
Los EICEAIGIZG

Ion-exchange separation of aseleie acid
constituents uy bigh-performance liquid
chromatography

p0114 x79-47350
I01 INJECTION

kadial diffusion of Io- injected plasma
p0074 A79-33527

10n MOTION
Relationship between proton native force and

potassium ion transport in ealobacteriu n
halobium ±nvelope vesicles

pO112 179-40775
ION PROBES

Tieiadi structure and major ion composition of the
Venus ionosphere - First EPA results from Venus
orbiter --- Retarding Potential Analyzers

p0066 179-24158
ION SHEATHS

Electron observations and ion flows from the
Pioneer Venus Orbttei plasma analyzer experiment

p0082 A79-40836
ION TRNPFBITURN

Thermal structure and major ion -omposition of the
Venus ionosphere - First EPA results from Venus
orbiter --- Retarding Potential Analyzers

p00bb 179-24158

IONIC DIFFUSION
Liyht-drivan solute transport in Halobacterium

halubiu n
pO114 A79-49194

IONIZATION
IT ATMOSPHERIC IONIZATION
81 kUIEOUILIPEION IONIZATION
IT PHOTOiOZIZATI08

IONIZED GASES
Of CULLISIONLESS PLASMAS
01 COSMIC PLASMA
IT ELECTRON PLASMA
AT HEAVY NUCLEI
NT PL ► S31 LITERS
IT COL ► R WIND
IT STELLAR WINDS

IONIZING RADIATION
IT L,iSRIC RAYS
NT LYMAN ALPHA RADIATION
IT PRIMARY COSMIC RATS
IT SOLAR COSMIC RAY_
IT SOLAR I-RkYS
IT ULTRAVIOLET RADIATION

IONOSPREER
The energetics of the ionosphere of Venus - ►

preliminary model based on Pioneer Venus
observations

p0075 179-36427
Electron observations and ion flows from the
Pioneer Venus Orbiter plasma analyzer experiment

p0082 A79-40836
IONOSPBERIC ABSORPTION
U ELECTbOBA,;WETIC ABSORPTION
U IONOSPHERIC PROPAGATION

IONOSPHERIC ELECTRON DENSITY
Precipitation fluxes of energetic electrons at
Jupiter - An estimated upper visit

p0073 ► 79-33:19
6etarding potential auilyzer for the Pioneer-Venus

Orbiter Mission
po074 A79-34948

Initial observations of the aightside ionosphere
of Venus from Pioneer Venus Orbiter radio
occultations

p0081 A79-40629
Energetic electrons in Jupiter's dawn sagmetodisc

pOO86 A79-47358
IONOSPHERIC ION DENSITY

betaiding potential analyzer for the PloneeL-Venus
Orbiter Mission

p0074 A79-34946
IONOSPEERIC NOISE
IT WHISTLERS
IONOSPHERIC PROPAGATION

Absorption of whistler mode waves in the
ionosphere of Venus

pOGal A79-40634
IONOSPHERIC REFLECTION
0 IONOSPHERIC PROPAGATION
IONOSPHERIC SOUNDING

Plasma waves near Venus - Initial observations
p0120 A79-24154

Initial observations of the Pionaet Venus orbiter
solar wind plasma experiment

p0066 A79-24155
Thermal structure dad major ion composition of the

Venus ionosphere - First EPA results from Venus
orbiter --- Retarding Potential Analyzers

p0U66 A79-24158
IGNOSPHERIC TEMPERATURE

Tneraal structure dui energ y influx to the eiy-
dud nightside Venus ionosphere

p0081 A79-40831
Ioss
IT HYDROGEN IONS
IT METAL LUIS

IP (IMPACT PREDICTION)
U COMPUTEhIZED SIBULAT:ON

IRAs
U INFR ► RED ASTRONOMY SATELLITE

IRASERS
U INFRARED LASFhS

IRON
Studies on the erythron and the fetLukinetic
responses in beagles adapted to hypergravity

p0106 A79-12869
IRON ALLOTS
IT AUSTENITIC STAINLESS STEELS
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JUPITER PWOb ES

Phase relations in the re-Ni-Cr-S system and the
sulfidation of	 an austenitic stainless steel

pO0 7 5 119-37129 
IRON COBPOUNDS
17 CHBOMIThS

IRON OXIDES
NT CHBuMITES

IRROTATIONAL FLOW
U POTENTIAL FLOW

ISING MODEL
U MATHEMATICAL MODELS

ISLANDS
AT	 8AWAII

ISONERIEATION
Thermal	 Ledrtangements of	 unsaturated polymers

pOJ57 A79-14598
ISOTOPES
A T ARGON ISOTOPES
NT CARBON ISOTOPES
AT CARBON	 14
CT CHROMIUM ISOTOPES
NT	 NEON iSOTOPES
NT	 NITROGEN ISOTOPES
NT SULEUH ISOTOPES
isotopic anomalies in solar system material -	 What

cla	 they tell us
pOO54	 A79-13047

ISOTROPIC MEDIA
Aetht,L	 drift and the	 isotropy of	 the universe:	 a

measurement of anisotropies in the primordial
black-body radiation
[NASA-CB-158129) p0050 979-18675

ISOTROPI
NT	 ISOTEOPIC MEDIA
ITERATION
91	 ITEHATIVE SOLUTION

ITERATIVE SOLUTION
Pseudo-direct solution to the boundary-laye:

equations for separated flow
(AIAA	 PAPER	 79-01391 pO064 A79-23519

J
JET AIRCRAFT
NT A-7 ► IRCRIFT
AT BOEING 747 AIRCR ► FT
AT C-141 AIRCRAFT
NT r-i AIRCRAFT
NT LE ►R JET AIRCRAFT
Nr TORB('PROP AIRCRAFT

JET AIRCRAFT NOISE
The annoyance of multiple no'.sy events --- ratings

for simulated flyovers
[ ► IAA PAPER 79-0653]	 pO106 179-ls895

Effects of forward veloci t y on sound radiation
from convecting eonopole and dipole sources in
jet flow --- subsonic aircraft model

PJ030 ► 79-18393
JET AUGNENTED 9I16 FLAPS
L' JET FLAPS

JET ENGINES
TUC 	 ENGINES

JET FLAN ES
0 JET FLOW

JET FLAPS
A study of the 11ovo flap/jet .'lap analor••

[ ► I ►A PAPER 79-0119]	 p0026 A79-19544
Aerodynamic characteristics of a large-scale

semispan model with a swept ring and an
augmented jet flap with bypermizin; nozzles ---
Ames 4U- by 80-Foot Wind Tunnel and Static Test
Facility
[ NASA-TM-73236 )	 pO011 079-:9144

JET FLOW
Analysis of flight effects on noise radiatice from

dual-flow coaxial jets
( ► I ►A PAPER 79-0619]	 p0026 A79-28962

Effects of forward velocity en sound radiation
from convecting monopole and dipole sources in
jet flov --- subsonic aircraft model

p0030 A79-38393
Experiments on the large-scale structure of

turbulence in ttP near-jet renior
[$ASA-TM-7' x 67)	 p0042 179-21307

JET NOISE
U JET AIRCR ► FT MASSE

JET PILOTS
0 AIRCRAFT PILO',S

JETAVATORS
U GUIDE VALES

JITTER
0 YIBHATIUN

JOINTS (AEATONT)
AT KNEE (ANATONI)
Spacesuit aobility knee joints
[NASA-CASE-kRC-11058-2]	 pO117 179-24651

JOINTS (JUNCTIONS)
NT METAL JOINTS

JUPITER (PLANET)
Jovian electron propagation out of the solar

equatorial place - Pioneer 11 observations
pOU70 ► 79-27712

The mean Jovian temperature structure derived from
spectral observations from 105 to 630 cn kaysers

p0091 A79-54486
JUPITER ATMOSPHERE

Cospression or Jupiter's adluetosphere by the
solar rind

p0054 A79-11503
A time dependent model of the Jovian CuLrent sheet

P0054 A79-11512
The ammonia sizing ratio in Jupiter's stratosphere

p0057 179-14944
A new look at performance capabilities of
arc-driven shock tubes --- for Jupiter entry
srmulatio(.

pOn57 A79-15252
Further observational support for the lossy radial

diffusion model of the inner Jovian magnetosphere
pOO63 A79-22787

On the pbasr	 •ionship between the energetic
particle	 :elation and current disc
penetra	 z Jovian nagoetosphere -
Pioneei

p0063 A79-22814
Shock tube	 py of C3 • C2H n izture in the

140 to 'jj	 --- for Jovian Wintry probe
ablation I.1 - Asulation
[AIAA PAPER 7 1 -VC94]	 p0064 ► 79-23530

Modeling of radiative heating of base region of
Jovian entr T probe
[AIAA PAPER 79-0039]	 p00b5 A79-23540

Spatially resolved methane band photometry of
Jupiter. I - Absolute reflectivity and
center-to-limb variations in the 6190-, 7250-,
and 8900-A oands. ]I - Analysis of the south
equatorial oelt and south tropical zone
reflectivity

p0073 A79-32207
Precipitation flutes of energetic electrons at

Jupiter - An estimated upper limit
p0073 A79-33519

Radid' Diffusion of lo-injected plasma
p0074 09-33517

Future planetary probes for Jupiter and Saturn
[AIAI 79-0945]	 p0074 A79-347bO

Jupiter's nagoetosphere as a 'point source' for
electrons propagating fr.a 1 to 12 AO

pO)76 A79-37525
The Jovian n agnetodisk

pJO80 ► 79-40791
Plasma in the Jovian current sheet

P0082	 ►79-41293
Interplanetary electrons - What is the strecgth of
the Jupiter source

p0083 179-44637
the dynamics of	 the Jovian saguetosph-are

p0085 A79-46424
Energetic electrons in Jupiter's darn nagnetodisc

p0086 ► 79-47358
Cosmic ray ionization of the Jovian atmosphere

p0089 A79-52815
Electromagnetic noise and radio wave propagation

below	 100 kHz in the Jovian atmosphere.	 I - The
equatorial Legion

p0090 A79-53013
viscosity and thermal conductivity of aodei
Jupiter atmospheres
[ NAcA-TM-78!,,6 ) p0043 179-21962

JUPITER PROBES
Snack tube spectroscopy of C3 • C20 mixture in the

140 to	 700	 n n range --- for Jovian entry probe
aviation layer simulation
[AIAA PAPER	 79-00941 p00b4	 A79-23530

Modeling of radiative heating of base region of
Jovian entry probe
(AIAA	 PAPER	 7 9-0039] p0065 A79-23540
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Thwrmostructural design of a carbon-carbom
neatsbield for a Jovian entry
[AIAA 79-0920)	 pO110 A79-34701

future planetary probes for Jupiter and Saturn
(AIAA 79-09451	 pU074 A79-347bO

Line-by-line transport calculations for Jupiter
entry probes --- of radiative transfer.
(AIAA PAPEP. 79-10821	 p0077 479-38567

Numerical simulation of experiments 10 the Giont
Planet Facility
;AIAA PAPER 79-1102)	 pOU77 A79-38567

Development. fabrication end test of a high purity
silica beat shield
[NASA-CR-152117)	 p0053 579-29333

K
KAOLINITE

Prebiotic nucleotide oligomerixation in a
fluctuatiny environo-at - Effects of kaolinite
and cyanamide

p0109 A79-29938
KARBONE n -LORTE EIPANSIOI

The Karhumwn-Loeve, discrete cosine, and related
transforms obtained via the Hadamard transform

- for data compression
p0077 A79-38684

K19EIlTICS
IT bJDT KINEMATICS

KLMESTRRSIS
n PROPRIOCEPTION

KIRRTIC EQUATIONS
Methods of separation of variables in turbulence

theory
[NASA-CR-9054)	 p0009 979-1J378

KINETIC BRA-ING
IT AFBODTBARIC HEATING
IT SHOCK HEATING

KINETIC TBIORY
IT TRAN5PORT THEORY

Monte Carlo solution of Boltzmann equation fur a
simple model of highly monequilibrium diatomic
gases - Translational rotational energy relaxation

pOD60 A79-185bu
Methods of separation f variables in turbulence

theory
[NASA-CE-3054]	 pOO49 079-10379

KINETICS
IT REACTION KINETICS

Kinetics of spreading and contact interaction in
systems with the formation of intermediate phases

pO109 ► 79-32923
KIICNBOFF-BBTGBNS PRINCIPLE

U NAVE PROPAGATION
KNEE (ABITONT)

Computer design synthesis of a below knee-Syme
prosthesis

p011' ► 79-44300
KNIGHT SHIFT

U NUCLEAb MAGNETIC IESG.Avr?
9011, 11E AINBOR1111 OBSERTITOBT
0 C-141 AIRCRAFT

L
LABORATORY RQOIPNZRT

Biological specimen molding facilities for.
Spacelab experiments
[IAF	 PAPER	 78-56) p0104 ► 79-1

Support system considerat'ons for STS biological
investigations
[ASRE PAPER	 78-ERAS-371 pJ105 A79-1

Ricroeloctrophoretic apparatus and process
(NASA-CASE-ABC-11121-1] 1,0114 079-1

LAKE ENDS
11	 DEDS	 jC,3OLUGT)

LARINAA BOUNDARY LATIN
Vortex slealatios of tbrve-dimenaioual, spotlike

disturbances in a losimar boundary layer
[NASA-TR-78579) p0045 979-2

LANINAR BOUNDARY LATER SIPARATIng
U	 LARINAF BOUNDARY	 LATER

LANIRAI FLANKS
'1	 LARINAR	 P1.09

LAMINAE FLOW
An	 . e xperimental	 investigation of	 the flow field

o rectangular wall	 jot
[AIAA	 PAPE6 79-0.001 pJJ27 AY9-2

Numerical solution for supersonic flow near the
trailing edge of a flat plate

pJO62 AIY-41771
Numerical solution of supersonic laminar flow over

in inclined body of revolution
[AIAA PAPER 79-1547]	 p0085 A79-46723

Summary of past experience in natural laminar flow
and experiaental program for resilient leading
edge
(VISA -CR-152276]	 pOO17 U19-26024

LIBINAR FLON AIRFOILS
Upper-surface modifications for C sub I max

iaproveaeut of selected NASA b-series airfoils
[NASA-TM-INbUJ] 	 p0011 579-30143

L ► BINAI FLOW CONTROL
U/810"8 BOUNDAdT LATER

LIBINAa JETS
U JET FLOW
U LAMINAR FLOW

LAO.INAR RUING
viscous flow analysis in mixed flow rotors -- in

turbomachinery
(&SHE PAPER 78-MA/GT-3)	 p0127 A79-19792

LAMINATED BATEEIALS
U LAMINATES

LABIBITIS
Improved ballistic damage tolerant design througa

laminated metal construction
p0021 ► 79-10912

Fracture modes and acoustic emission of composite
materials

p0071 ► 79-3024H
I temperature dependent fatigue failure criterion

for graphite/epoxy laminates
[NASA-Te-78538]	 p0038 079-10150

Effect of moisture on the fatigue behavior of
graphite/wpoxy composite laminates
[NASA-TM-78548]	 F0041 579-16916

Effects of moisture on torsion and flexure
properties of graphite-epoxy composites
(NASA-TM-78597]	 p0046 579-17243

Advanced resin matrices for composites
pOJ47 N79-31179

LARINATIOBS
U LABINATES

LAND USA
Development of a multi-diaciplinary EFTS user

program in toe state of Ohio. volume 1:
Executive summary
LE79-101871	 p0044 979-22586

LANDAU DARPIRG
Landau damping ettects on solar wind fast streams

pOJ74 A79-34226
Absorption of whistler mode waves in the

ionosphere of Teous
1,0061 A79-40834

LAIDPOINS
IT BEDS (GEOLOGY)
NT HAWAII
NT PANAMA CANAL ZONE
IT RIVER BASINS
IT STRUCTURAL BASINS
IT WATERSHEDS

LLID17G
NT AIRCRAFT LANDING
IT PLANETARY LANDING
IT VERTICAL LANDING

LANDING AIDS
n T APPRJACH INDICATORS
IT AUTOMATIC LANDING CONTROL
IT LANDING RADAR
IT BICRO9ITE LANDING SYSTEMS
IT BIC?OWAVE SCANNING BEAR LANDING SYSTEB

Experimental eValuation of a wind shear alert and
energy sanagemant display
IDGL4 PAPER 76-1531	 p0106 A79-20016

LAODIIG GRAS
Alwdnrvd technology helicopter landing gear

p0022 A79-10918
LANDING INSTROBENTS

IT APPROACH IADICATOBS
LANDING BATS

Nondestructive evaluation procedure for military
airfields
[AD-AJ56116]	 1,0005 179.13067

LANDING RADAR
Flight ihvestiyation of helicopter IPR approaches

to nil xigs using airborat weather and mapping
raaat
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LIFE SUPPORT SYSTEMS

ILHS 79-520	 p0035 09-49104
LANDING STSTEES
0 LANDING LIDS

LINDSAY SATELLI'
Uandwidth t	 nession of nultlspectral satellite

laagery
p0077 179-38694

LANGUAGES
NT FoRThIN
NT PL/1

NT PROGRAMMING LANGUAGES
LARGE SPACE STRRCTURES

Developing closed life support systems for large
space habitats
[ALS PAPER 7H-1450	 pJ107 09-21260

LASER ANNMORNTRIS
Laser velocrmetry and holographic interferometry

nedsurements in transonic flows
p0035 A79-49039

LASER APPLICATIONS
Systems efficiency and specific mass estimates for

direct and indirect solar-pumped closed-cycle
high-energy lasers in space

p0059 A7 q - 16623
Status and summary of laser energy conversion ---

fur space power transmission systems
pOO23 179-16635

overview of laser applications to chemistry
pOJ71 A79-28129

Time-dependent local density measurements in
unsteady flows
( ► IAA PAPER 79-1,188)	 p007b 179-38059

LASER DOFPLEE VELOCIRPTEIS
Laser Doppler dnumometer diagnostics in unsteady

flows
1.0030 A79-39499

On-dais velocity component measurement with laser
vwloci metets

P0121 A79-49720
Velocity measurement about d NAG J012 airfoil

With a laser velocimeter
t AD-A05b447)	 pOtt4 179-10029

Holography and LDV techniques, their i:tdtus and
use in airfoil rrsearck

pJOU7 179-19999
Investigation of a laser Doppler welocimeter
system to measure the flow field around a large
scale V/STOL aircraft in ground effect
[NASA-CM-152212)	 pOJ18 079-26374

LASER HEATING
Tne TELEC - A plasma type of direct waergy converter
--- Thermo-Electronic Laser Energy Converter for
electric power generation

pGU59 A79-tbh29
:study, optimization, and design of a laser heat

engine --- for satellite applications
pOO59 179- 16633

LASER OUTPUTS
Laser-enhdnced dynamics in molecular rate pt  -rnes

pJJ59 A19-1bb.'7
luantLtative energy rxtractio0 measurements in a

photoionization-stabLlized self-sustained xeF
laser

F0063 179-1.861
Theory of molecular tat@ processes in the presence

nt intense easel radiation
p0079 A74-406UO

chaiact Pristicl- Of a Cw water vapor laser at 11H
and -d microns

10083 179-44216
LASER RADAR

U OPTIC AL hADAR

LASEN SPECTROSCOPY
Utrttlrw Of IdseL applications to chemisttf

;.OJ71 A79-26129
latensitie:: nod m2 -^llislan - bioadenlnq
ccefttcients measured for s?lected H2u
abL-rpticb liars between 715 and 7-1: an

pU091 179-544b2
LASERS
NT CARBON DIOXIDE LASERS
11 CONTINUOUS WIVE LASERS
IT GASDYIIAMiC LASERS
,T 1NF1%RED LASER:.
IT IEN01 FLUORIDE LASERS

L.TR STARS
Caul stars - Effective I0§pVt4ture5, aagulat

didaetrrs, and L "Ienlnq det.imlued from 1
aicruo flux curves and n Mel atmospheres

p0070 A79-27f45
LITITODE
NT GEUMA" ETIC LATITUDE
Latitudinal variations at stratospheric aerosols

p0066 A79-25355
LAVI

Yield measurement of penetrator seismic coupling
in sediments and volcanic rocks
(NASA-CR-158081)	 pOO49 579-16472

field measurements of penetrator seismic coupling
in sediments and volcanic rocks
(NASA-TM-78572)	 p0043 579-21977

LAOS
NT CLOSURE LAW

LEADING EDGE SLATS
Optimization of multi-element airfoils for maximum

lift
p0008 579-20044

LEADING EDGES
NT SHARP LE ► DING EDGES
Trdn.oaic flow past a symmetrical airfoil at high

an,Ile of attack

[IIAA PAPER 79-1500)	 p0033 A79- 4bb94
Summary of past experience in natural laminar flog
and experimental pLOgra n for resilient leading
edge
[NASA-CH-152270)	 p0017 579-26024

LEAH JET AIRCRAFT
An analysis of Water in galactic infrared sources

using the NASA Lear Airborne Observatory
[NASA-CR-152262)	 p0050 979-219t+5

IRG (ANATOMY)
NT KNEE (ANATOMY)

L2Q31DRN CODE
U COMPUTER PROGRAMMING

LETTERS (STRMOLS)
O SYMBOL

LEOEOCITAS
NT LYMPHOCYTES

LEVEL (QUANTITY)
UT ATOMIC ENERGY LEVELS
NT ELECTRON STATES
1T 1NTrkMOLECULAH FORCES
IT MOLECJ1.Ah ENrHt;T LEVELS

LIDAR
U uPTICAL hADAH

LIN GROUPS
L1a theoretic aspects of the Riccati e,luatron

p0023 A79-14973
LIFE (BIOLOGY)
U LIFE SCIFNCES

LIFE (DURABILITY)
5T ST.kAuE STABILITY

LIFE DETECTORS
The Viking biological investigations - Review ant

status
p0107 A79-22083

LIFE SCIRNCES
NT EXTHATEHRESTHIAL LIFE
NT MOLEcULAh BIOLOGY
Low tryptophan diet decreases brain serotonin and
alteLs response to apemorphine

pG112 479-4Ob72
ExpeLlmeata: control requirem e ats for life scirnccr

pO1J0 879-31316
LIFE SPAN

Ahalysls of population .itortelity kinetic, with
apPlicatio4 to the longevity tullowup of the
Navy's 1 1,0Ju aviators.

P0113 17,-4x207
LIFE SUPPORT STSTERS
NT CLOSED ECuLOGICAL SYSTEMS

0lologica! spna:iaen holding facilities for
SpacelaL experiments
(IAF PAPER 78-56)	 pO1J4 A79-11224

Water eiectiulysis system - H. abd J2 generation
--- tar spacwcraft atmosphere revitalization
iASHE PAPER 78-E1tS-3)	 pOlob A79-1255,i

Animal lif.- upport transporters fur
Shuttle/Spa.- . lab
tASME PAPER 78-ENk-101	 P0105 A79-12559

uF• pott system comsldeLatlome for STS biological
Investigations
(x:>MF ? ► PER 71J-101:i-371	 pOIJ5 A79- 12584

Instramentattoa for controlling and monitoring
environmental control and life support mtatess
[ASMt PAPER 7d-ENAS-401 	 pJ1J5 A79-12587

Devcioptnq ciused life support systems for large
space habitats
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( ►AS PAPER 78-145)	 pO107 A79-21260
Human Neurological Developmeat: Past, Present and

Put ure
[NASA-CP-20b3)	 p0001 079-15887

Technology utilization --- aerospace technology
transfer

p0003 079-15889
Electrochemically regenerable carbon dioxide

absorber
[ O ► SA-CR- 152099 ]	 p0103 179-19794

Ezpeiimental control requirements for life sciences
P0100 079-31316

Space resources and r.lace settlements
( NASA-SP-r 1 8 )	 p0100 179-32225

Mescarch planni..) criteria for regenerative
life-support systems applicable to space habitats

pO 1JO 179-32227
L I rT

N: INTERFERENCE LIFT
AT MOTuh LIFT
computation of aerodynamic interference effects on

oscillating airfoils with controls in ventilated
subsonic wind tunnels
(All& PAPER 79-0146)	 p0026 A79-19nf9

Lifting-line theory of oblique wings in transonic
flows

p0026 ► 79-21520
Optimization of multi-element airfoils for maximum

litt
p0008 179-20044

Leading-edge slat optimization for maximum airfoil
lift

[VAS► -TN-785bbl	 p0010 179-27100
Upper-surface modifications for C sub 1 max

improvement of selected NASA b-aeries airfoils
[MASH-TM-78601)	 p0011 179-30143

LIFT AUGMENTATION
Study of aerodynamic technology for TSTOL

fightet/attack aircraft, volume 1
(NASA-CR-151128]	 pOO12 979-10025

LIFT COEFFICIENTS
ll kBiWDYNARIC COEFFICIENTS

J LIFT
LIFT DEVICES

Direct numerical solution of the transonic
perturbation integ ral equation for lifting and
nunliftiuq airfoils
11 ► SA-TM-78518)	 p0038 179-1JU45

Unsteady flow model for circulation-control airfoils
[ MA iA-c R- 152301 ] 	 p0019 179-30144

LIFT DISTRIBUTION
U LIFI

LIFT FANS
Low-speed wind-tunnel investigation of a

ldtge-scal y VTOL lift-fan transport model
[NASA-IM-785bU]	 POO - 179-:2035

Low speed wind tunnel test of ground proaraity and
deck vdge effects on a lift c[uibo tan V/STOL
configuration, volume 1
[MIS ► -CR-152147]	 pU018 579-28141

Low speed wind tunnel test of ground proximity and
deck ed ge effects on a lift cruise fan V/STOL
contiquration, volume .
(mA"A-CR-151148]	 pOU16 179-28141

LIFT FORCES
U LIFT

LIFTING BODIES
Predicti..n of aerodynamic characteriatics for

^iendar Podles alone and with littinq sutfaces
to high dmgles of attack

pOJ08 979-21023
Unsteady flow model foL cire-ilation-coatral airfoils

flit.:, ► -CR-151301]	 pOO19 179-30144
LIFTING NOTuRS
IT DE► RINGLESS hOTORS
calculated boverinq helicopter flight dynamics

with a circulation-controlled rotor
pOO17 A79-14179

mputdtiOS Of babsosLc and ttansOatC flow about
lifting ro t or blades
[\IA ► 19-lbb71	 p0"31 A79-45333

Flap- Ito-tofslon flutter analysts .if a constant
life rotut
( NA.<A-c R- 1'11.w4 ]	 i.001S 177-20099

The promisf- of nulticyelie control -- to control
fatiguing blade loads and tutor vibration
(N\aA-TN 79b,1)	 p0011 979-11117

Lt ►TING SURFACES
U L'FT PITICt

U LIFTING BODIES
U SURFACES

LIGNT (VISIBLE RADIATION)
MT AIRGLUw
LIGHT ABSORPTION
U ELECTROBAe1ETIC ABSORPTION
LIGHT ALLOTS
MT SLUMIMUM ALLOTS

LIGHT CURVE
Cool stars - Effective temperatures, angular

diameters, and reddening determined from 1 - 5
niC1Un flux curses and model atmospheres

p0070 A79-27e95
LIGHT NNISSION
IT FLUORESCENCE

LIGHT SCATTERING
Scattering by son-spherical particles of size
comparable to a wavelength - ► new
semi-empirical theory --- atmospheric radiative
transfer

p0061 A79-21029
Physical properties of aerosols in Titan's
atmosphere as deduced from visible observations

pOO40 M79-16768
LIGHT TRANSMISSION
07 LIGHT SCATTERING

LIGHTNING
Oxides of nitrogeb dad the clouds of Venus

pJ122 A79-51499
Electromagnetic noise and radio wave propagatiou

below 100 kHz in the Jovian atmosphere. I - The
equatorial region

p0090 579-53033
LING DARKENING

Physical properties of aerosols in Titan's
atmosphere as deduced from visible observations

p0040 979-16768
LIMBS (ANATORT)
IT FRB (ANITOMT)
MI KNEE (AMATORY)

Limn blood flow - Rest and heavy exercise in
sitting and supine positions in man

p ,5113 A79-43208
LINE
O CALCIUM OIIDES
LION SPECTRA
IT H ALOHA LIVE
IT TELLUhIC LIMBS
On the CH4 au-4 fundamental controversy

Line-intensity meaSULemeata revisited --- tot
planetary spectra

p00b1 A79-10197
Modification of solar lines propagatinq thtougn

the interplanetary medium
pU07, A79-30473

Spatially resolved methaae band photometry of
J' • piter. I - Absolute reflectivity and
center-to-limb variations In tae 6190-, 7250-,
and 8900-A bands. 11 - Analysis of the south
equatOLLal belt and south tropical zone
Leflectivity

pOJ73 A79-31207
tdr-infrateo ibservations of optical emission-line

stars - Evidence for extensive cool dust clouds
pJ082 ► 79-413.5

LINEAR ►BRATS
assessment study of infrared detector arrays for

lc.w-background astronomical research

[ N ► SA-CR- 1S.lb9j	 pOJ49 179-10971
LINEAR NQUATIOBS

An extension of A-stability to altetnatinq
directi.tn implicit methods
[NASA-TM-78537)	 p0038 979-10807

LINEAR STSTRRS
Miutmum-variance fixed-form compensation r.f linear

eyst'as
p0034 A79-41983

Time-varying linear systems and the theory of
non-Ilaeat waves

pOUJ4 A7v-47992
on certaib fan lteb of rational functivab arislnq

to dynamics
puo.s4 A79-47951

The gnumett y of the. patttal rtiallxat&VD problem
pOJ34 A19-47995

Feedback invaLiauts tot linear systems defined
over 11t.gs

P0014 A19-41996
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LOBAR TEMPERATURE

Linearization of the boundary-layer equations of
the minimum time-to-cliab problem

pO036 A79-49869
LIEG-TENCO-VOOGHT AIRCRAFT
IT A I Al R('BAFI

LIPID RITA80LISM
cOSBOS 936, experiment K204: The effects 01 space

flight on some liver enzymes concerned with
carbohydrate and lipid metabnlism in the rat

p0096 179-11675
LI PI DS

Temperature-dependent morphological changes in
membranes of bacillus stearotheteophilus

p0105 A79-11475
LIQUEFIED GASES
IT LIQUID HELIUM

LIQUID CBRONATOGSAPIT
Ion-exchange separation of nucleic acid
constituents Dy high-perfornance liquid
chromatography

p0114 A79-47350
LIQUID HELIUM

Design of a superfluid helium dewar for the 1RAS
telescope --- IR Astronomy satellite

p0072 479-31013
► liquid-helium-cooled grating spectrometer for

far infrared astronomical observations
pOJ72 A79-31210

LIQUID METALS
Kinettcs of spreading and contact interaction in

systems with the formation of intermediate phases
p0109 A79-32920

LIQUID PHASES
Is theta liquid water on Europa

p0088 A79-51496
LIQUID PROPELLANT ROCKET REGIMES
NT HYDRAZINE F.b.IVES

LIQUID ROCKET PROPELLANTS
NT CRYOGENIC ROCKET PROPELLANTS
IT MOVOPROPELLA92S

LIQUID-GAS MIITORES
IT AEROSOLS
IT RI,'.

LIQUID-SOLID INTERFACES
Kinetics of spteadiny and contact interaction in

systems with the fot n dtion of intermediate phases
pU109 A79-3..910

LIQUIDS
IT CRYOGENIC ROCKET PROPELLANTS
IT LIQUID HELIUM
IT LIQUID METALS
57 MONOPROPF.LL ► NTS

LITHION SULFUR BATTRRIILe
Life testinq of Mallory cells

p0046 179-28715
LITHOGRAPHY
IT PHOTOLITHOGRAPHY

LIVEN
COSMOS 936, experiment 8204: Tt.e effects of space

flight on some liver enzymes concerned with
carbohydrate and lipid metabolism in the rat

p0096 079-11675
LOAD TESTS

L001105ite rotor bub. 1, II --- fatigue and load
tests for CH-54b helicopter design

p3022 A79-10916
LOADS (FORCES)
IT AERODYNAMIC LOADS
IT WING LOADING

LOCKHEED AIRCRAFT
97 C-141 AIRCRAFT

LOCONOTION
IT ASTRONAUT LOCOMOTION

LONG TEES IFFRCTS
Seteadipitous s.,lution to the problem of culturing

Arabidopsis ilnnts in sealed containers for
spd.efli4bts of 1n49 durntiom

p0112 A79-41704
u.ei ITUDIIAL CONTROL

AetodyLamic effects of an attitude control vane nn
a tilt-nacelle V/STOL propulsion system
^AiAA PAPPR 79-1855]	 pJO33 A79-47914

L'j1GITODINAL STABILITT
Estimation of l,)ngitudimal aircraft

.-baracteiistics using iaraseter identification
t.." bnlqurs

p0036 A79-SJ4j;
LONGITUDINAL BATES

IT PLANF n AYE.`•

LOW ASPECT RATIO 6I1GS
IT DELTA WINGS

LOn COST
Low-cost inertial navigation tot soderate-y missions

(NASA-TE-78611]	 p0011 979-32105
LON DENSITY SATIRIALS

Low density bismaleimide-carbon microballool
composites
(A&'.& -CASE -ARC- 11040 - 1]	 p0091 079-16915

LOS SPEED
Estimation of tunnel blockage from wall pcesaure
siquatures: A review and date correlation
(NASA-CR-152241)	 p0019 M79-32219

LOW SPEED BIND TONSILS
IT SUBSONIC 92ND TUNNELS

LOU TEMPERATURE TESTS
Llpeclmental investigation of contamination

prevention techniques for a cryogenically cooled
telescopw in earth-orbit
(AI ►A 78-1619)	 p0053 A79-10589

LOn VELOCITY
U LOW SPEED

LOSER ATNOSPBIRE
NT OZONOSPHERE
IT TROPOSPHERE

LOSES BODY NEGATIVE PEE5508I (LISP)
U ACCELEkATIOI STRESSES (PHYSIOLOGY)

LONBRNING AREAS
U FohESTS

LDNINRSCENCE
NT ?LUORESL'ENCE

LUMINOSITY
NT STELLAR LUMINOSITY

LORI n CONPOSITIOn

A cospositiou and thickness model for luear impact
crat.• r and basin deposits

p0076 ► 79-39310
LOBAR CE ► TARS

size-ttaquescy dIStriiutlOna of primary dad
secondary lunar impact craters

pJ078 A79-39309
A compositioa and thickness model for lunar ispa-t

crater and basin deposits
p0078 A79-39310

LUNAR CRUST
Crustal evolution inferred from Apollo n aquatic

n .•asuLvaeats
pO076 A79-39117

LOBAR EFFECTS
wT LU%Au TIDES

LON ►S EVOLUTION
Coutribntlon of tidal dissipation to lunar thermal

bintory
pJOeJ A19-18802

Crustal evolution inferr r d frim Apollo nayrc#
measurements

p0070 09-39117
Convection &DJ lunar thermal history

pwJ84 A79-45.56
LOBAR GROLOGY

Mare volcanism in the Heiiyotius r.tion of the soon
pJJ78 A79-39285

LONAI MAGNETIC FIELDS
rrurta. volution interred from Apollo sagsrtic

n edsuiememtL
p0076 a79-39117

Mdyhetometet data etrnrs and lunar induction studies
p0U84 A79-45940

Flertrical conductivity anumd.y beneath Mate
Setruitatib detected by Lunothod 2 and Apollo 16
magaetomet.-rs

pOO89 A19-52070
LOBAR MARIA

Mate volcanism to the Heriyonlus region of the moon
p00:8 A79-39285

Electrical conductivity anuealy beneath ;P-re
Sereuitatis detected by Lunothod 2 and Apollr 16
n agaetuwlels

p00r9 47i-52010
LORAN ROCKS

Carbon, nitrogen and sulfur in Apollo 15, 16 and
17 rocks

P0111 A79-39136
M1LIL7 dud neneficiatioa Of . gnat ores

P00468 179-31:41
LOBAR ISMFBIATOES

j11trib •1ti0a of tidal dissipation to lunar tbeTmal
brstcry

pJU60 A79-Ied62
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SUBJECT 11091

LUNAR TIDES
Contribution of tidal dissipation to lunar thermal

history
p0060 A79-18862

LUNAR TOPOGRAPHT
A composition and thicknosm yodel for lunar impact

crater and basin deposits
p0078 A79-39310

LIMAN ALPHA RADIATION
Modification of solar lines propagating tbrouga

the interplanetary sodium
p0072 A79-30473

LYMPH
IT LYMPBOCTIE5

LTMPBOCTT2S
Expurfmont K-002: Results of hit,tological

examination of inquinal lymph nodes,
supplementary report --- COSMOS 782 satellite

p0094 N79-11662

M
N WINGS
U VARIABLE :VEEP WING',

MACH IUSBER
Effect of Bach number and Reynolds number on a
normal shock-rave/turbulent bounddry-layer
fateraction
(A1 ►A PAPER 79-15021	 p0085 A79-46696

NACN 2RPLECTIO11
k two-dimensional unsteady Ruler-equation solver

for flow regions with arbitrary boundaries
(AI1n 7v-1465]	 pOO84 A79-45269

MACHINE STORAGN
U COMPUTER STORAGE DEVICES

RICROCLIMATN
U CLIMATE

RAGMETIC ABSORPTION
U ELECTROMAGNETIC 1BSOMPTIOn

MAGNETIC ANORALIRS
Electrical conductivity anomaly beneath Bare

ferenitatis detected by Lunokbod 2 and Apollo 16
1a Vneteseterb

p0089 ► 79-52070
&(.I IC DISTURBANCES
NT MAGNETIC STORMS

MAGNETIC FIELDS
or bIuaAGNETISB
1 1 INTERPLANETARY MAGNETIC FIELDS
IT LUNAR MAGNETIC FIELDS
IT VLANETA:Y MAGNETIC 7 ELDS

BAGNETIC IN&XTION
Magnetomete.- data errors and lunar induction studies

p0084 179-45940
RAGNRTIC BIASU1RAENT

Crustal evolution inferred from Apollo magnetic
measurements

p0078 A79-39117
B1GR2TIC PNOPENTIRS
IT BIOBAGNEIISB
IT MAGNETIC INDUCTION
IT PULAB::.ATIOn CHABACTE115TILS
IT RENAN3NCE

NAGNRTIC RESONANCE
11 NUCLEAR MAGNETIC RESONANCE
MAGNETIC ST01NS

An laterptrtation of Akasofu's substorn parameter
p0083 A79-43036

MAGNETIC 50BSTORNS
U MAGNETIC 5TU2NS

BAGRNTIC TAPR RBCORDIVS
U TAPE RECONDERS

nIGNNTOACOOSTIC NAIRS
Theory of the large-amplitude plane

nal",toac-iustle wave propagating tranavetse to
the nagne.ic field in a hot collisioulass plasma
- - in astrophysical environments

pOO81 A79-48370
BAGNNTOCABDIOGRAPNT

Biomagnetic instrumentation and measurement
p0088 A79-51043

RA6111TORLASTIC gifts
IT RAGIETOI000STIC RAVES

U GN2T01TDN0DTNAlIC FLOE
The Jovian nagnetodisk

p0080 ► 79-40791
NAGNRTOBTDRODTNAMIC STABILITT

fields dad plasmas in the outer solar system
p0080 179-40788

HAGNRTORTOROOTE ►RIC TUNDULINCR
IT PLASMA TUNBULENCiS

NAGNRTORTDRODTBANIC BAVRS
IT PLASMI NAVES
Bydronayoetic Naves and turbulence in the solar rind

pJ090 A79-53656
NAGNNTONTOEOST/TICS

On t:.e Charge polarization of cosmic systems
p0073 A79-33153

NAGNETORETEES
Magnetometer data errors and lunar induction studies

p0084 A79-45940
Biomaynotic instrumentatiun and measurement

pO088 179-51043
Electrical conductivity anomaly beneath Bare
Serenitatis detected by Lunokhod 2 and Apollo 16
magnetosetern

POU69 179-52070
Magnetometer deployment mechanism for Pioneer Venus

p00 463 279-21377
RAG2sTONET2I
U BAGOEIIC BEISOBEBENT

N►GORTOSPHRRE
IT GEURAGVZTIC TAIL
Compression of Jupiter's magnetosphere by the

solar wind
p0054 179-11503

A time dependent model of the Jovian current shoot
P0054 A79-11512

Further observational support for the lossy radial
diffusion model of the inner Jovian magnetosphere

p0063 A79-22787
Jupiter's magnetosphere as a 'point source' for
electrons propagating fros 1 to 12 ► U

p0076 A79-37515
The Jovian n agaetodrsk

p0080 A79-40791
Plasma in the Jovian current shoet

p0082 179-41293
Physics of the solar wind for the 1975-1978 IUUG
Quadrennial Report

pOJ85 179-46414
The dynamics of the Jovian magnetosphere

p0085 A79-46424
N ►IN SEQUENCE STARS

Star formation at a front - Par-infrared
observations of AFGL 333

p0074 119-311137
BIINTENANCE
NT AlhCFAiPI MAINTENANCE

RABNALS
IT HUNAN BEINGS
IT MONKEYS
MT kkTS

BAN
q HUMAN BEINGS
BAN BACRINE STSTIBS

Coordinated crew performance in commercial
aircraft operations

p0106 179-13119
A structural model of the adaptive human pilot

( ► Ill 79-17641	 p0032 A79-45411
Piloted simulator investigation of helicopter
control systems effects on handling qualities
duriaq instrument flight
(INS 79-26]	 pe035 A79-49078

The 14th LADUAI Contort !e on Manual Control ---
digital simulation of human operator dynamics
(OkSA-CP-2060]	 pOO97 N79-15588

Modeling the human ab a controller in a multitask
environment

po097 N79-15595
Prospects of a mathematical theory of human

behavior in complex n an-machine systems tnalis
--- time sharing computer analogy of automobile
driving

p0097 979-15599
Boman operator identification mudeL and related
computer programs
(NASA-CR-152237)	 P6015 0i9-16551

A queueing model of pilot decision n akioy in a
multi-test flight management situation

p0101 179-17497
IaterrePted a04itU1iDg of a stochastic process

p0101 179-1749b
Speech as a pilot input medium

p01J2 179-17519
The role of cognitive swit.-hang IL bead-up displays

--- to deteraime pilot ability to accurately
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	 H ► THIMATICAL MODELS

,,tract information from either of two sources
[N ► SA-CI-3137)	 p0103 079-31851

RA NA GBBR IT
NT CONTRACT MANAGEMENT
IT PERSONNEL MANAGEMENT
NT PROJECT MANAGEMENT
N; RESEANCR MANAGEMENT
NT HESUUICES MANAGEMENT
IT SYSTEMS HANIGENEII

HAIAGIMRNT METHODS
Ait traffic control by distributed management in a

ML5 environment
p01J I 179-17499

H ► NAGRAEIT PLANNING
Planning and managing future space facility projects

--- management by objectives and group dynamics
(NASA-TH-1858b] 	 pOJ99 N79-25914

Research planning criteria for regenerative
life-support systems applicable to space habitats

p0100 N79-32227
MANEUVERS

NT AlRCRAIT R ► N211YERS
MANIFOLDS (MATHEMATICS)

The geometry of the partial realization problem
pJ034 179-47995

RAII POLATION
tl MANIPULATORS

RA 1I FULA TONS
Two n ea:.ures of performance in a peg-in-bule

manipulation cast with force feedback
p0102 179-17506

Controller are for a remotely related slaw@ arm
(NASA-CASE- ► NC-11052-1J	 p0117 079-28551

MANNED SPACE FLIGHT
Aerospace highlights and potential medical

applications --- in manned space flight
p0002 A79-51027

Technology utilization --- aerospace iaCheology
transfer

p0003 179-15868
MANNED SPACECRAFT

NT SPACE SHUTTLES
HANDAL CONTROL

The 14th Annual Conference on Manual Costrol ---
digital simulation of human operator dynamics
[NASA-CP-2060]	 p0097 179-15588

modeling the 11119411 as a COntrullat is a multitask
environment

P0097 179-15595
A compilation and analysis of helicopter handling

qualities date. Volume 2: Data analysis
[NASA-CR-3145]	 P0019 179-31222

MANUALS
NT USER MANUALS (COMPUTER PIOGR ► NS)

MANUFACTURING
IT SPACP MANUFACTURING

MAPPING
IT PLANETARY MAPPING
NT THERMAL MAPPING

BAPS
IT RADAR MAPS

Far infrared maps of the ridge between OBC-1 and
ORL-2
(NASA-CR-158115]	 p0050 179-19962

MANIA
AT LUNAR RAR11

MARINI CHINISTIT
Stereocheeistry of amino a-.dm in surtace samples

of a antine sedlmeat
pO106 A79-1BS98

BARROW PMOCS3S93
A cospatison of theotetical and experimental video

comprPSf;ion designs
p0069 A79-26248

RAMS ATNOSPBRAN
Matti an atmosphere modeling between 0.4 and 3.5

micro&% - Comparison of theory and experiment
pOJ55 179-13111

Thermal structure of Nara' atmosphere from Viking
entry measurements

P0055 A79-13126
Remote s@asisg of aerosols in the Martian

atmosphere - Implications for terrestrial studies
P0063 179.11080

The seasonal variation of ozone d asity in the
martian atmosphere

p0073 A79-33503
A numerical model of the Martian polar cap winds

pOJ86 A79-48086

Properties and effects of dust particles suspended
in the Hart l an atmosphere

pOO89 A79-52550
Abrasion of windblown particles on Bars - Erosion

of quartz and basaltic sand under i.isalated
Martian conditions

pO089 A79-52811
The interaction of tue solar vied site Bars, Venus

and Mercury
p0090 A79-53663

MANS RIVIROIBRNT
ET PARS ATMOSPHERE

The response of selected terrestrial Organises to
th. Martian environment - A modeling study

p0108 A79-27928
MARS PIOBRS

IT VIKING LANDER SPACECRAFT
IT VIKING RAR.i PROGRAM

MARS SURFACE
.;oil transport by rinds on Mars

p0087 ► 79-48526
Abrasion of viadolown particles on Nara - Erosion

of quartz and basaltic send under simulated
Martian conditions

p0089 A79-51811
BASS FLO n

Thrust and mass floe chata-teristics of four 36
inch diameter tip turbine fan thrust we-:torinq
systems in and out of gro • nd effect
(NASA-CR-152239)	 p0J17 979-26US6

BASS FLOE RATE
Real time mass flow computer for Arc Jet Wind Tunnel

p01t0 ► 79-17591
MASS RATIOS
II P ► TLoAD BASS RATIO

MISS SPBCTIORETM
Small mass spectrometer with extended measuzement

capabilities at high pressures --- for Plametary
atmosphere analysis

p0062 A19-10733
Pioneer Venus large probe neutral macs spectrometer

p0076 A70-37167
MASS SPICT90RNTHT

D BASS SFECTROSCOPY
BASS SPICTIOSCUPT

Venub lover dtaospheric composition - Preliminary
results ttum Pioneai Venus

p0067 ► 79-24174
BATIRIAL ABS(,MPTION

Thermal expansion and swelling of cured epoxy
resin us,d in ;raphite/epoxy composite
(NASA-T8-78610]	 p0047 179-31353

ARTERIALS HANDLING
AT REMOTE HANDLING

MATERIALS RICOVENT
N'. WAIRR RECLARATION

HATIRIALS T9ST5
simple torsion test for shear moduli determimatios

of orthotroric composites
p0060 179-17037

Study to develop isproved fire resistant aircraft
passenger seat materials, phase 2
( NASA-CR-152184 )	 p0049 079-12C49

MATHEMATICAL LOGIC
NT ALGORITHMS

MATHEMATICAL n ODBLS
IT DIGIT ► L SIRULATIUN

A study of tau blown 11ap/jet flap analogy
(A1AA PAPER 79-0119)	 pOU.6 A79-19544

Farameter identification .pplied to analytic
biagwless rotor modelinq

p0127 A79-22475
► wither observational support for the lousy radial

uiffusion model of the inner Jowlam a gnetosphere
p0063 A79-22787

Modeling of tadiative beat.mg of base region of
Jovial entry probe
[ ► IAA PAPER 79-00391	 pJ065 179-23540

Effects of turbulescr model selection on the
prediction of complex aerodynamic flora
[ ► lAA PA1, 1A 79-0070]	 p0065 179-23541

uo turbulanc4 modelihq for unsteady tuaeOmiC floes
[AIAA PAPEA 79-0071)	 p006i A79-23542

Analysis of population mortality kinetics with
application to the longevity followup of the
Navy's '1,000 aviators'

p0113 A79-43207
A stttietucal model of the adaptive buses pilot

(AI ► A 79-17841	 p0032 A79-45411
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Modeling the human as a controller in a n ultitesk
environment

p0097 n 79-15595
Prospects of a mathematicat theory of human

behavior in complex man-machine systems tanks
--- time sharing computer analogy of automobile
driving

p0097 079-15599
model for dynamic allocation of human attention
among multiple tasks

p0096 079-15627
A model of human event detection in multiple

process monitoring situations
pJ098 079-15632

The NASA-AMES Besearch Center stratospheric
aerosol model. 1. Physical procesaes and
.:omputational analogs
(IISA-TP-13b1)	 p0043 079-21711

Evaluation of the discrete vortex wake cross flow
model using vector Computers. Part 1: Theory
and application
(NASA-CE-152270] 	 p0016 079-22048

The impact of changing technology on the demand
for air transportation
(NASA-CR-152191)	 p0017 979-12065

Computer formulations of aircraft n odtls for
simulation studies
(MIS► -TP-1470)	 p0009 979-23008
simplified rotor system mathematical model fc.r
piloted flight dynamics simulation
(MASH-TM-78575)	 p0009 179-23977

Middle atmosphere project. A eeai-spectral
numerical model for the large-scale
::tratospheric circulation
(NASA-CR-158653)	 p0119 179-24567

MATHERATICAL PROGRAMMING
IT NONLINEAR PROGRAMMING

RITNII TREORT
The geometry of the partial realization Problem

p0034 A79-47995
81102119

11 GRUwTP.
MEASURING INSTIORINTS

AT ACCELEROMETERS
IT AMEMORETERS
NT IPPQUACH INDICATORS
AT CALJNIRETEHS
AT DOSIMETERS
IT ELASTORETF.BS
IT ELECTROMETERS
AT GTNOC'OMPASSES
NT ROT-FILM 10EMDNETERS
IT HOT-VIBE AMEROMETEl5
IT hOT-MLR ►. FL(.-VMETEBS
AT INFERRED DETECTORS
IT :NPRARED INTERFERCMETERS
AT INFRARED RALZOMETERS
AT IMFnARF.D SPECTROMETERS
AT INFRARED SPECTROPHOTOMETERS
MT :J1 PROBES
AT LASER ANEMOMETERS
AT LASEN DOPPLER TELuC1MFTERS
AT MAGNETOMETERS
AT MASS SPECTROMETERS
NT MICROIIVE PLASMA PROBES
IT MULTISPECTRAL BAKE SCANNERS
NT NEPHILONETRRS
AT RADIATION DETFrTORS
NT SATELLITE-BUROF INSTRUMENTS
IT SEISMUGRANHS
AT STh ► Ir GAGES

MECRINICAL DIVICI.S
The 12th Aerospace Mechamisss Symposium

( NASA-CP-20801	 pJ099 379- x1352
► dvasced vehicle separation apparatus ---

automatic positioning of models tot studies
involving separation of aerodynamic shapes

p0118 579-21364
Deployment nachasisas cu Pioneer Wants probes

p0043 179-21365
NASA-ANC 91.5-cn airbotas infrared telescope ---

tracking mechanism
p0118 979-21373

RNCEAVICAL ENGINEERING
The 11th Aernnpaca Mecbani&BS SymposiuN

(VISA -CP-.- 0801	 p0099 019-21352
NICIANICAL INPICANCR

The tole of rotor impedance in the vibration
analyzes of rotorcraft

p0127 A79-18653
MECRANICAL n RASURRRIVT

HT	 FLOV	 RELSOIS890T
NT FRICTION MAASUSEN3IT
AT	 PRESSURE MEASUREMENTS
AT	 VELOCITY MEASUREMENT

ORCEANICAL OSCILLATOE.S
NT GTROSCJPIC PEIDULUMS

RRCEANICAL PEOPRRTIt3
NT AEROELISTICITT
IT FIBER STRENGTH
AT FRACTONE STRENGTH
NT	 PIEZOELECTRICITY
IT RESILIENCE
AT SHEAR STRENGTH
AT STRUCTURAL STABIL1Ti
mT THERMAL RESISTANCE

Development of aircraft	 lavatory compartments with
improved fire resistance characterlatics.	 Phase

Sandwich	 panel resin system development
(NASA-CR-15112U) p0053	 179-31354

MIDIA
UT AVISOTROPIC MEDIA
AT INTERGALACTIC MEDIA
IT INTERPLANETARY GAS
IT	 INTERPLANETARY	 MEDIUM

11LICAL EOUIPREIT
NT	 PROSTHETli DEVICES

Spice immobilisation method and apparatus ---
rigid bladder
[VISA -CASE-ANC-11167-1] pOlti	 179-30921

MEDICAL SCIENCE
NT NEUROLOGY
NT NADIUBIOLOGY

MIRTINGS
U CONFERENCES

MELTING
Mel'ing	 of	 to by	 tidal	 dissipation

p0068 A79-25094
965BAA1E ANALOGY

U SThUZTUI&L ANALT9
n ER1RAMN STROCTOERS

AT :.KIN (5TRUCTURAI BERBER)
51902AMB TRRORT

U STRUCTORAL ANALTStS
11RRIA1Es

IT SKIN (STRUCTURAI MEMBER)
Coupling of aspartate and serice transport to the

transeembrane electrochemical gradient for
sodium ions in Malobacterium beiobinn -
Translocatios etoichiosetries ind apparent
cooperativity

p0104 179-10425
Temperature-depeadRat n orpho.ogical changes in

n eabranas of Bacillus stea-othereophilus
pO 105 179- 11475

Gat109 effects in 0alobacterium halibius membrane
tiamsport

P0114 179-47849
Energy transductioa it, Galobacterlue halobium

Polls 179 -53000
Nicroelectrophoratic apparatus and process

( NASA-CASE-ABC- 11121- 1 1 	 pOl ib W79-14169
RINCORT (PLANIT)

The interaction of the solar wind with Macs, Venus
and Mercury

p0090 179-53663
AIEIDIONIL PLOP

On the Mesa se udiosal mass motioi.s of the
stratosphere and mesosplere

p0120 A79-20057
OERONORPRIC )UNCTIONS

NT RATIONAL FUNCTIO9s
NI5002TIOPOLOGT

Advaaces	 ku	 local	 area,	 sesoscale modeling
P0042 179-20586

815t,sPREME
un the seen seridlonal ease motions of the

stratosphere and atmosphere
p0120 179-20057

METABOLIC n ASTIS
► I	 rfc C.

METABOLISB
IT	 oDREMAL	 NrTAU,.L1:,N
NT CAIBOMTDRATE METABOLISM
NT ELECTROLYTE NCTABULISM
IT IMITAE	 ACTIVITY
NT	 80211,:12	 RETABULISMS
NT	 LIPID	 METABOLISM
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EICROORG ► MISRS

IT BIEERAL ANTABOL13A
IT PROTEIN METABOLISM

CostinuouL metabolic and cardiovascular
measuremests on a somkey subject duttaq a
staulated 6-day Spacvlab mission

pO111 ► 79-41713
Effects of space flight on plasma and glasdulat

concentratlonF of pituitary hormones --- cUSMO5
701 satellite

p0095 079-116b4
METAGALAZT

U ONIVEsSr..
FETAL BONDING

IT METAL-RIT ► I. BONDING
n ITAL COATINGS

IT GOLD COATINGS
METAL CITSTALS

Clean source of metallic Xr for ultrabi7b vacuum
surface studies

pU060 A79-25085
The structure of small, vapor-dsposited particles.

II - Ex"risestal study of particles with
hexagonal profile

p0098 A79-51695
Crystallography of decabedral and icosabedral

particles. II - High symmetry orientations
p0088 A79-51696

C:ystallogrspby of decahedral sad icosahedral
particles. 1 - Geoaetry of twinning

p0009 A79-51697
METAL FILMS

The study of 'sicrosurfaces' using tbcrmal
desorption spectroscopy

p0087 A79-50015
METAL n ALIDRS

NT SODIUM CBLONIDES
n ETAL IONS

Apparent cooperativily of amino acid transport in
HaloLactcrius hdlooium - Effect of electrical
potential

p0109 A79-31981
Association of nucleotides with aosoioalc clays

--- catalysts of prebfotic materials
p0110 U9-3192S

METAL JOINTS
Internal pbotuesta*iob lu ►q-Al2O3- 11 junctions

pO079 ► 79-43087
METAL MATRIX COBPOSITMS

Ulttathin metallized FBI paper
(NASA-CH-151181)	 p0051 V79-25230

METAL Or IDES
IT ALUMINUA OXIDES
NT CALCIUM OXlncS
IT CHROMIT ►.S
IT KAOLINITE
IT SAPPHIRE
IT .INC UIIDE'

METAL PARTICLES
Crystallography of decahedtai and icorahedral

particles. I - Geometry of twinning
pJ089 ► 79-51697

METAL SBIETS
improved ballistic damage tolerant design through

laminated metal conattaction
p0021 A79-10912

METAL SURFACES
Photoimdueed currents in metal-barrier-setel

1unct soar
p0059 A79-16634

An atumistic calculation of two-disea*lun&1
diffusion of a Pt adatom on a Pt/110/ surface

p0070 A79-27373
Kinetics of n preadino sad contact lateractios is

systems with the :ormatios of intermediate phases
p4iO9 A79-319iO

Busding of nitrogen atoms on Cu/001/ serfaees - A
cluster approach

p0078 A79-19950
METAL OAP035

Nucleation, growth, and postdepositiou tbetsally
induced epira !, of gold on sapphire

p0075 A79-371n4
n ETAL-02TAL BONDING

Ultrasoulc welding /solid state bunding/ of
alt , raft structure - Fact or fancy

p0023 ► 79- 10921
NITALLOIDS

AT .21MA%TU11

ART ► LS
IT ALUBINUM
IT BENTLLIUR
IT CALCIUM
IT CHRORIUM ISOTOPE
IT GOLD
NT G OLD COAi1IG5
NT 1200
IT LIQUID BITALS
IT BETAL CRYSTALS
IT METAL FILMS
AT METAL M ► TI:Z COMPOSITES
AT METAL VAPORS
IT PLATINUM
IT POTASSIUM
IT SILVEh
IT SUDIUR
IT TRANSITION METAL5
ET UAANIUM
IT ZIACJIIUM

n NTAZOA
U A1IH ► LS

METIORITE COMPRESSION TSSTS
U MECHANICAL PROPEUTIE5

ART /OIITI CRATERS
Expetl'eatal studies of oblique impact --- of

meteorites os planetary surfaces
pO078 A79-39314

asTIORITE3
NT CARBONACEOUS CHONDRITXS
AT CARBONACEOUS METEORITES

METEORITIC CONFOSI,ION
Elimination of chrosits mad novel sulfide* as

important carriers of noble gases in
carbonaceous meteorites

p0108 A79-26436
n NTIO21TIC DAMAGE

Experimental studies of oblique iapact --- of
meteorites oa rlanetary surfaces

p0078 &79-39314
RITEU1ITIC IONIZATION

U ATMOSPHERIC IONIZATION
n ETEONOID CRATERS

U BETEORITE CX ATEIS
BETXOROLOGT
IT BE501ETEORULOGT
AT TROPICAL BETEOROLOGT

The 1977 intertropical convergence zoom
(NASA-TN-785771	 p0045 079-2671S

`reL8t1Onal activities
p0045 m79-26717

ENTN ► II
On the Cd4 au-4 fundamental controversy -

Line-latenmity &easarw Nat& LOVrm ► ted --- for
planetary spectra

p0062 A79-20187
un inhomogeseoun scatterieg models of Titan's

at&usphere
p0071 ► 79-29176

Spatially resolved methane band photometLy of
Jupiter. I - Absolute Leflectivity and
center-to-limb variations in the e19"-, 7250-,
mad 8900-A bands. II - Analysis of the south
equatorial belt and south tropical zone
reflectivity

p0073 A79-32207
BETHYL COMPOOIDS

An Lmproved synthesis of 2,4,8,10- tetLOx48piro
/5.5/ undecaae /pentserythritol diformal/

p0U87 A79-5OU14
An improved synthesis of

1,3:2,4:5,b-Trimethylenesorbitol and
1, ):1, 5:4,b-Tri n«t ► ylenasaanitol

pJ087 A79-50016
BFTRTLKNN

T,,xi,.--ity of pyrolysis gases from polyozymethylene
p0069 A79-2658.1

HICEONN
U M1CROURo ► NIS65

n ICIORIOLGCT
NT BACT1kIOL0GT

EICROCALORIMITIR3
U CALORIAETIGS

NICROONGAII503
57 BACTIbil

Tam Viking biological isvestigalionm - Review and
status

pJ107 679-2208)
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SUBJMCT INDEX

The response of selected terrestrial organisms to
the martian environment - a modeling study

pO108 A79-27928
microbial transformation of bu,:lgosides

(MASA-Cm- 1 `8696 ) 	 p0102 179-25704
RICIOPROCISSORS

Beal time mass floe computer for Arc ;et lied Tunsal
p0120 179-17591

Exploring team avionics systems by simulation
pO030 A79- 39882

A versatile microprocessor-controlled hybrid
receiver --- with firmware coatrol for operation
over large frequency uncertainty

p0079 A79-40502
itI CEO PNOG UsRISG

versatile microprocessor-controlled hybrid
receiver --- with firmware control for operation
over large frequ@ucy uncertainty

p0079 A79-40502
HICIOSTINCTURE

The study of 'microsurfaces' using thermal
deBorption spectroscopy

p0087 1179-50015
Th. structure of small, vapor-deposited particles.

II - Experimestal study of particles with
bvzagobal profile

P0088 1179-51695
RICIOIAVE EQUIPn R nT
IT RICNONATE PLASMA PIO8ES
IT RICIOIATE SCANNING BEAR LANDING SYSTEM
MT THEkRIONIC DIODES

HICIONATE LARPING STSTIRS
9r NICIOMATE SCANNING BEAR LANDING SYSTEM

Perpetual factors involved in performance of air
traffic controllers using a microwave landing
system

p0098 179-15628
Air traffic coo • rol by distributed management in a

R s envitonaent
pO1Q1 079-17499

MICROWAVE PLASMA PROBES
M.crowave diagnostic for the determination of the
electron temperature of a low density
shock-heated argon plasma

pUO23 A79-15159
RICIONATN PROBES
IT RICR''NAtE PLASMA PRUPES

MICROWAVE RADIATION
U RICION ► TIS

MICRO ATI SCANNING BEAR LAID.MG SYST98
Evaluation of the naviyation performance of
sbipboard-ITUL-landing guidance systems
( ► AAA 79-1708)	 p0032 A79-45362

MICIOI► TR SPMCTIA
Improved limits os intergalactic intracluster H I

in the Cosa cluster
p0082 1179-41520

RICIOIAT n TMAISMISSION
Observational program options and system

requirements for the search for extraterrestrial
intelligence /SETI/

pO 105 A79-12509
A :.earth for space energy alternatives

p0059 A79-16008
n ICION ► T n ?DBMS
NT TBENRIUMIC DIODES

RICMOIAVIS
RilliMetrs and subm111inetre measurements of the

Crab Nebula
pJ079 179-40670

RIDDLE ATACSPHIBE
S T MESUSPHINE
IT OZONOSPHERE
IT STRATOSPHRIE

NIOLATITODE ITROSPMEIE
Amen collaborative study o_ cossic-ray neutrons.

2: Lou- and std-lat.tude flights
( NASA -TR-74081)	 POGO$ N79-11594

n IPLITITODES
U TlRPENATE 6EGIONS

RILITAIT U ICIAPT
Impact of operational lxso.a on assign of advanced
composite structures for Army helicaptez%

00021 A79-10907
flight r-eswatct capa:.ilfties of the RASA/Army

Rotor Systems Research Aircraft
p0025 A79-18703

Noodestractive evaluation pracsdura tot military
airfields

[AD-AO58736)	 p0115 079-13067
nIL.'TART MRLICOPTIRS
At 111-64 HELICOPTER
1- 1 LN-54 HSLICOPTaP
I' UH-60A HELICOPTIN
maiatesance cost study of rotary wicg aircraft,

Phan@ 2
[ NASA-CR-152291 )	 pOO19 179-30138

hI1IT NAT GALAIT
An infrared study of the NGC 7538 region

p0084 A79-45565
'111RIAL DEPOSITS

A composition and thickness model for lunar impact
crater and babin deposi'.s

p0070 A79-39310
study to examine the teasibility of using
surface penetrators for Mineral @zploratioa

p0039 Y79-13473
MiISSAL NITABOLISN

Studies un the erythron and the ferrolinstic
t-crsponses in beagles adapted to hypergrawity

pO106 A79-12869
Effect of sodium mad calcium ingestion on

thersoregulation during erercise in man
p01U9 A79-30624

MINERALS
IT CHIUBITIS
IT GRAPHITE
IT E ► OLINISI
mining and bensfiCiation of lunar ores

IU048 979-32241
MINIATURE SL9r - TRONAC EQUIPMENT

The use of hybrid latagrated circu 4 t techniques in
biotelesetry applications

p0069 A79-2b 145
5I9ICONFUTERS

Application of split-film anemometer mad
alai-coaputer for nwasureevnt in turbulent
separated floe
(SAS PAPER 790601)	 pO03U A79-3b733

Airfoil design by numerical optimisation using a
minicomputer
(NASA-TB-70502)	 p0005 179-14011

nIBIRIEATION
U OPTIMIZATION

MIMING
A study to examine the feasibility of using
surface penetrators for mineral exploration

p0039 979-13471
MIRRORS

orbitirg errors for terrestrial energy supply
p0059 A79-16605

Introductory ass sament of orbiting reflections
for terrestrial POUSL geneLAtfon
[NASA-TM-73?^Oj	 POU44 M79-22615

RISSILR TESTS
canard-body-tail missile test a , angles of attack

to 50 Meg in the Ames 11-toot transonic wind
tunnel
[NASA-TM-10r41]	 pU095 179-12021

MISSILIS
Yire protection covering for small diameter Missiles
(NASA-CASE-ANC-11104 1)	 pOU92 M79-26100

MISSION PLANNING
Post Landsat-D advanced concept evaluation /PLACE/

[ ► IAA 7 11-0944)	 p0074 179-34759
Origin and evolution of the Saturn system:

Observational conseguebces
p0040 079-16760

p ater pl+net probe miasionb, designs and science
pOU40 979-16:80

Plaamfnq mad managing future apace facility projects
--- management by objectives and group dynamics
( USA-T4-785bb)	 pOU99 179-25914

Space resourc.s and space settlements
(NASA-SP-428)	 pU1J0 M79-32225

ffITOCMOP3AIA
A study of axosal deyvseration in the optic nerves

Of aging mice
p0104 ► 79-12123

MITOSIS
Sea.sc.st chnages is the ribosomes of saimal cells

in vivo 46d In vitro
pO108 A79-27216

1111196
YI LAMIIAN 11111 6;j
Trace coestit eat Meting ration in the lover

stratosphery during the 1977 imtertrrpical
c Oa y.rgenee zone experiment

in



SUBJICT INDEI

p0046 179-2b721

111111!5
IT AEROSOLS
IT FOG
IT GAS MIXTURES
1' MEIAL MATRII COMPOSITES
IT SOLUTIONS

nOD l L RES"ISE
vibration and response of nonuniform rotating

beans with discontinuities
( ► IAA 79-0731]	 p0121 179-29005

Analytical aspects of Bandosdec analysis --- for
vibration nodes and nondestructive ilav detection
(1I11 79-082C]	 p0029 179-29044

MODE OF VIBI ►1IOI
U VIBRATION MODE

BODE SHAPES
U MODAL RESP • ..,c

MODELS
IT AIRCRAFT MODELS
IT ISTRONOBICAL 40DELS
IT ATMOSPHERIC ?-G.SLS
IT DIGITAL SIMOLAT_LH
IT DYNIRIC MODELS
IT NITHERITICAL M^DALS
IT SCALE MODELS
IT SEMISPAN MODELS
IT RIND TJNVEL MODELS

NODES
IT FAILURE BODES
IT PRUPIGITIOI NODES
IT VIBRATION NODE

NODULES
IT sill

ROISTOIE
Effects of moisture on torsion and :leaure

properties of graphite-e poxy comrosit.es
(N ► S1-TM-78597)	 p0046 979-27243

Thermal expansion and swelling of cured epoxy
resin used in graphite/-poxy composite
[NASA-TM-78610]	 p0047 979-31353

MOLECULAR Lb SORPTION
The ammonia mixing ratio in Jupiter's stratosphere

p0057 179-14944
MOLECULAR BIOLOGY

Configurations of base-pair complexes in solutions
--- nucleotide chemistry

pO107 A79-26370
in approach to the origin of self-replicating
system. I - Intermolecular interactions

P0111 L79-37948
Ames interactive molecular model building system -

1 3-D computer modelling system applied to the
study of the origin of life

p0111 179-37v49
ROLECULAI COLLISIONS

On the interweaving of partial cross sections of
different parity

pOO88 179-51236
Semiclassical theory of electronically

nonadrabatic transitions in molecular collision
processes
[NASA-CR-158776]	 p0052 179-27944

HOLECULkS ILRCTIONICS
The utilization of abelian point group symmetry in

the graphical unitary group approach to the
calculation of correlated electronic vavefnactions

p0088 179-51237
90LSCULAS ENERGY LEVELS
IT INTERMOLECULAR FORCES
Optimum geometrl°s and relative energies for

guanine, the imiao-enol tautomer of guanine, the
enol tautuaer of guanine, adenine, and the imino
tautoser of adenine as found by the eIIDO/2 SCF
NO method --- for mutation study

p0137 A79-26371
MOLECULAR EXCITATION

Laser-enhanced dynamics in molecular rate processes
p0059 179-1663`,

ROLECULIR GASES
IT DIATOMIC GASES
Laser-stimulated migration of adsorbed atoms on

solid surfaces
p0079 179-40056

Near-infrared observations of a new molecular
feature in IRC • 10216

p00b2 179-41354
ROLECULAI IITEIACTIOIS
NT INTERSTELLAR .'HEMISTRT

COIOPROPELLINTS

IT MOLECULAR COLLISIONS
Overview of laser applications to chemistry

p0071 179-28129
In optimized potential fanct:oa for the
calculation of nucleic acid interaction
energies. I - Base stacking

pJ109 179-32252
An approach to the origin of self-replicating

system. I - Iatermolecular interactions
p0111 A79-37948

Ines interactive molecular model building system -
A 3-D computer modelling system applied to the
study of the origin of life

p0111 179-37949
MOLECULAR SPECTRA
IT VIBRATIONAL SPECTRA
On the CH4 nu-4 fundamental controversy -

Llne-intensity measurements revisited --- for
planetary spectra

p0062 A79-20187
In experimental determination of the cross section

of the Swings band system of C3
p00BB 179-51121

ROLECULAR SPECTROSCOPY
A shock-tube measurement of the SiO/E 1 Sigma • -

I 1 Sigma •/ transition moment
p0060 179-18547

Spectroscopic sta.'.y of photosensitized oxidation
of 1,4-polybutadiene

p0063 A79-21348
C-13 NRR spectroscopic study of epoxidized

1,4-polyisoprene and 1,4-polybutadiene
p0070 179-27425

The mean Jovian temperature structure derived from
spectral observations from 105 to 630 ca kaysers

p0091 A79-54486
80LFCULAR STIUCTu

Thermal rearrangemFnts of unsatura,ed polymers
p0057 179- 14 598

Siectroscopic study of photosensitized oxidation
3f 1,4-polybutadiene

p0063 179-21348
Optimum geometries a-d relative energies for
guanine, the imino-enol tautomer of guanine, the
enol taatomer of guanine, adenine, and the isrno
tautomer of adenine as found by the BINDOi2 SC?
BO method --- for mutation study

p0107 179-26371
BOLECOLAR THEORY

Theory of molecular rate processes in tLe presence
of intense laser radiation

p0079 179-40600
ROLICULRS
NT DIATORIC HOLECULFS
IT TRIATOBIC MOLECULES

MOLIRII FuIMOLI
U SPATIAL DISTRIBUTIOM

BOJINTS
IT SENDING MOMENTS
IT DOLLING MOMENTS
IT STABILITY DERIVATIVES

NORENTUR TPEORT
Notary-ring aerodynamics. Volume 1: Basic
theories of rotor aerodynamics with application
to helicopters --- momentum, vortices, and
potential theory
[VISA -CR-30821	 p0124 579-22039

801I1'ORS
NT INFRARED RADIOMETERS

HORNETS
Continuous metauolic and cardiovascular

measurements on a monkey subject during a
simulated v-day Spacelab mission

p0112 179-41713
MONOC4ROBITIC R ►DIITION

I general and computationally fast formulation for
radiative transfer with scattering
[AIAI PIPER 79-1035] 	 p0076 179-38026

MONOLITHIC CIRCUITS
U IITEGIITED CIRCUITS

8020PLASIS
IT 1-1 II&CRAFT
1T C-141 AIRCRAFT
NT F-5 AIRCHIFT

IOROPROPRLLAITS
The nonopropellant hydrazine propulsion subsystem

for the Pioneer Venus spacecraft
(&IAA PIPER 79-1329)	 p007') X79-40762
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MONTANA

HOITANA
Developing and desonmtrating an institutional

mechanism for transferring remote sensing
technology to 14 western states using northern
California as the test site
[679-10229]	 p0052 179-28643

MONTE CARLO MRTOOD
Monte Carlo solution of Boltzaann equation for a

simple model of highly noneq_''+hrius diatonic
gases - Translational rotational energy relaxation

p0060 179-18564
NOIPHOLOGT

TeaperatULe-dependent morphological changes in
membranes of Bacillus stearot ► ereophilus

pO105 179-12475
MORTALITY

Analysis of population mortality kinetics with
application to the longevity followup of the
Navy's '1,000 aviators'

pO113 A79-43207
MOTION EQUATIOIS
U EQUATIONS OF BOTIOM

MOTION PIRCEPTIO n
Perpetual factors :avolved in performance of air

traffic controllers using a microwave landing
system

p0098 179-15628
BOTTOM SICEIRSS

Vestibular Function Research aboard Spacelab
[ISBE PAPER 78-E1 ► S-25]	 p0105 179-12574

Motion sickness in cats - ► symptom rating scale
used in laboratory and fllg4t tests

pO110 179-37711
MOTION SICKNESS DRUGS

Motion sickness in cats - A symptom rating scale
used in laboratory and flight tests

p0110 179-37711
MOTION SIBULATOIS

Effects of visual and motion simulation cueing
systems on pilot performance during takeoffs
with engine failures
[VISA-TP-1365]	 p0005 119-14082

Visually induced notion in flight simulation
p0040 179-15989

The effect of a visual/notion display aismatch in
a single axis compensatory tracking !ask

pJ015 179-17511
MOTION STABILITY
IT AIRCRAFT STABILITY
IT HOVERING STABILITY
IT LONGITUDIN ►L STABILITY
IT RIGNETOHYDRODTNAMIC STABILITT

RSBLS
U RICROIAVE SCANNIN. BEAR LANDING SYSTEM

nOLTILATEn STRUCTORIS
0 LAMINATES

nOLTILOOF SYSTEMS
q CASCADE CONTROL

nULTIPLNX TRANSMISSION
U MULTIPLEIING

MULTIPLIIEIS
U MULT'PLEIING

MULTIPLEIING
Hadamard techniques in optics and their

relationship to other multiplexing schemes
p0071 A79-28005

MOLTIPEOCRSSING (CONPOTIRS)
Adaptive allocation of decision making

responsibility between human and computer in
nulti-task situations
[NA5A-CR-157937]	 p0049 179-12772

MOLTISFECTRAL 
SAID 

SCANNERS
Adaptive coding of MSS imagery --- Haiti Spectral

band Scanners
p0055 179-13319

Bandwidth eoapression of n ultispectral satellite
imagery

p0077 ► 79-38b94
The application of remote sensing technology in

Northern California
(R79-10168]	 p0050 179-20439

BOLTISTAGE COaPERSSONS
U TURBOCOMPRE!;Sjx^

MUSCULAR FAIIGRI
A simple technique for evaluation of vitality loss

in aging mice, by testing their Muscular
coordination and vigor

p0115 A79-50205

SUBJBCT INDEI

BUSCULOSIRLET ►L SYSTIN
17 80115
AT JOINTS (ANATOMT)
IT KIER (AMATORY)
IT TIBIA

Effects of h;podynamic simulations on the skeletal
system of monkeys

p0099 179-19021

N
1-156 AIRCRAFT
q E-5 AIRCRAFT

I ►CRLLIS
Full-scale wind tunnel study of nacelle shape on
cooling drag
( ► I ►A PIPER 79-1820]	 p0033 179-47900

NASA PROGIANS
AT ASSESS PIOGRAH
AT GALILEO PROJECT
NT QUIET ENGINE PROGRAM
IT SATURN PROJECT
IT SEASAT PROGRIN
9T SPHINX
IT TILT ROTOR RESEARCH AIRCRAFT PROGRAM
IT VIKING MARS PROGRAM
flight research capabilities of the NASA/Army
Rotor Systems Research Aircraft

p0025 179-18703
Encounter with Venus --- Pioneer Venus orbiter

results
p0066 179-24152

Some perspectives on research into the biological
response to son-ionizing electromagnetic radiation
--- relation to SETI. SPS, and other government
projects

p0107 179-24879
An acoustical study of the IT-15 Tilt Rotor

Research Aircraft
( ► I ►A PAPER 79-0612)	 p0028 ► 79-26939

The joint OS-0551 biological satellite program
p0110 A79-33050

Post Landsat - D advanced concopt evaluation /PLACE/
[ AIAA 79-0944]	 p0074 A79-34759

SETI - High sensitivity searches at MAST with high
speed tape recorders
[I ►f PAPER 79-1-43]	 p0090 A79-53436

Overview of FIREMEN program at Ames Researca Center
F0039 179-12040

Overview of two-dimensional airfoil research at
Ames Research Center

p0007 979-20033
Recommendations of the panels: Panel on ozone

destruction techniques
p0099 979-21025

NASF transposition network: A computing network
for unscraabling p-ordered vectors
(NASA-TP-1426]	 pJ118 979-21822

Ames Research Center publications, 1977
[I ► SA-TH-785141	 p0003 179-22957

Quiet propulsive lift for coa p uter airlines
[NASA-TS-78596)	 p0010 979-16035

Earth winds, flow quality, and the
minimum - protection inlet treatment for the NASA
Ames 80- by 120-loot wind tunnel aooreturn circuit
[NASA-TH-78600]	 p0010 979-27186

Experiaental control requirements for life sciences
pOIOJ 179-3131b

NISI STRUCTURAL ANALYSIS PROGRAM
U 1ASTRil

NASTRAN
The use of 3-D finite element analysis in the

design of helicopter n echanlcal componenta
p0021 A79-10909

NATURAL SATELLITES
AT EURUPA
IT GALILEAN SATELLITES
IT IO
AT TITA9
was drag in primordial circuaplanetdry envelopes -

A mechanism for satellite capture
p00% A79-31518

NAUSEA
Vestibular Function Research ( TFR) experiment.
Fnase 8: Design definition study
(NASA-CE-152207]	 p0101 N79-1103

9ATIRR - STORES IQO ►IION
lumerieal solution of the azimuthal-invariant

thin - layer Navier -Stokes equations
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NOBLE n NTALS

[AIAA PkPIs 79-0010)	 p0061 A79-19475
computational aerodynamics development and outlook

/Dryden Lecture is Research for 1979/
(ill& PIP21 79-0129)	 p0064 179-23515

Numerical solution of compressible viscous floss
--- lavier- Stokes equations

p0068 179-24759
An implicit factoced scheme for the compressible

Navier-Stokes equations. 1I - The numerical ODE
connection
[Isla 79-144b]	 p0083 A79-45252

Numerical aerodynamic simulation !acility --- for
floss about three-dimensional configurations

p0038 179-10450
Prospects tar computing airfoil aerodynaaics with

Reynolds averaged Wavier-Stokes codes
p0042 179-20038

A Wavier-Stokes fast solver for turbulent modeling
applications
[NASA-TH-78612]	 po047 N79-31528

NAVIGATION
IT klH NAVIGATION
IT ALL-9EATHER AIR NAVIGATION
IT HYBRID NAVIGATION SISTERS
IT IRE	 'AL NAVIGATION
IT HADaa NAVIGATION

NAVIGATION AIDS
IT GTHOCOSPASSES
IT MICROWAVE SCANNING BEAR LINDIIG SYSTEM
IT NAVIGATION INSTRUMENTS

m1TIGATION INSTIONNITS
IT GYROCOMPASSES
Autonomous navigation system --- using gyroscopic

pendulums and gimbals for air navigation system
which disposes
(NASA-CASE-ARC-11257-1)	 p0036 ► 79-33177

NEAT 11FRARID RADIATION
Meer-infrared spectra of the Galilean satellites -
Observations and compositional Implications

p0067 A79-24185
On inhomogeneous scattering models of Titan's

atmosphere
pJJ71 A79-29176

HEAR nAKRS
Computation of turbulent near wake for asymmetric

airfoils
[IASA-TM-78581]	 pJ042 n 79-200bl

IEBULIN
IT CRIB NEPULI
17 PLAIETl9T NEBULAE
High-angular-resolution far-infrared observations

of the Rho Ophiuchi dark cloud
p0069 479-26687

Ear infrared maps of the ridge between ONC-1 and
DMC-2
[IASA-CR-158235]	 pO050 979-19962

NEON
IT 1901 ISOTOPES
The distribution of S IT and Me II in IGC 7027

p0J61 A79-18984
Isom ISOTOPES

Effects of high-LET neon /1e-201 particle
radiation on the brain, eyes and other head
structures of the pocket mouse - A histological
study

pJ113 A79-44798
slog 19
U NEON ISOTOPES

16PRELORSTRRS
Preliminary results of the PioneeL Venus

nepheloseter experiment --- Venus clouds
observations

P0120 A79-24170
Further results of th-- Pioneer Venus nephelomater

experiment
pJ121 179-40818

1221085 SISTER
Wr lloNs
IT PRAIN
IT SPINE
NITIORE SYNTHESIS

A structure suitable for implementing digital
filters with poles near x • •1

pO106 179-13349
On certain families of rational functions arising

in dynamics
p0034 A79-47993

n IT/0123
IT COMPUTER NETWORKS

NEUROLOGY
Human Neurological Development: Past, Present and

future
[NASA-CP-2063]	 p0001 179-1588;

Tisiou
pOG99 179-15894

nRURORUSCULAB TRA935I33I03
A simple technique for evaluation of vitality loss

is aging n Ice, by testing their muscular
coordination and vigor

p0115 A79-50205
IIBROPNISIOLOGT

Vestibular Function Research (TER) experiment.
Phase B: Design definition study
[NASA-CR-152207]	 p0101 279-11683

nEOR03CIRRCR
U NEUROLOGY

NEUTRAL PARTICLIS
NT 2EUTRONS

NEUTRAL SHEETS
time dependent model of the Joviam current sheet

p0054 A79-11512
NEUTRONS

Ames collaborative study of cosmic-ray neutrons.
Low- and aid-latitude flights

[NISI-TH-79881)	 p0001 179-11994
NIGHT 9 LATIN
U NIGHT SKI

RIGHT F LITRE
U NIGHT SKY

RIGHT SKI
Initial observations of the mightside ionosphere

of Venus from Pioneer Venus Orbiter radio
occultations

p0081 A79-40829
Thermal structure and energy influx to the day-

and nightsidw Teaus ionosphere
p0081 A79-40831

nmeal (NIGIN9)
U HYDRAZINE ENGINES

NITRIC OXIDE
Ultraviolet night airglov of Venus

p0081 179-40815
Oxides of nitrogen and the clouds of Venus

p0122 179-51499
Measurement of so and 03 from aircraft: 1977

tropical convergence zone experiment
p0045 179-26720

NITROGEN
IT NITROGEN &TORS
IT NITROGEN ISOTOPES
SSTs, nitrogen fertiliser and stratospheric ozone

p0060 179-18321
Intensities and 12 collision-broadening

coefficients measured for selected U20
absorption lines between 715 and 732 me

P0091 A79-54462
NITROGII ATOMS

Bonding of nitrogen atoms on Cu/001/ surfaces - A
cluster approach

p0078 A79-39950
NITROGEN CONlOUIDS
IT ARID15
NT ARRONIA
NT CYANAMIDES
IT GUAIIIRJ
II HTDROCTARIC ACID
IT NITRIC OXIDE
IT NITROGEN DIOIIDE
IT POLTIMIDES
IT TRTPTOPHAN
NitLogeA-sulfur compounds in stratospheric aerosols

p00b1 A79-19071
NITROGEN DIOXIDE

oxides of g itrugea and the clouds of Venus
pO122 A79-51499

nITROGNN ISOTOP S
Carb'1 0, nitrogen and sulfur in Apollo 15, 16 and

17 rocks

pO111 A79-39236
nITROGRn OXIDES
IT NITRIC OXIDE
IT 11TROGEN DIOXIDE

NOR
U NUCLEAR BAGNRTIC RESONANCE

nOBLN GASES
U RAh9 GASES

1081.9 HITALS
NT GOLD
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SUBJECT INDEI

ET SILVER
NOISE (SOUND)
AT IERODTE ► ESC NOISE
IT AIRCR► FT NOISE
AT JET AIRCRAFT NOISE

NOISE ATTENUATION
U 1015E REDUCTION

NOISE ELININATION
U NOISE REDUCTION

NOISE PROPAGATION
Supersonic propeller noise in a uniform flow

[AIA ► PAPER 79-0348]	 p0026 179-19681
NOISE nEDUCTION

Wind-tunnel fan noise reduction including effects
of turning vanes on noise propagation
[IIAA PAPER 79-0642]	 p0070 179-26934

Data processing in infrared astronomy
pG120 A79-28074

Analysis of flight effects on noise radiation from
dual-flow coaxial jets
[AIAA PAPER '79-0619]	 p0028 A79-28962

Design and performance of the pro pulsion system
for the quiet short-haul research aircraft /QSRA/
[ ► I ►► PAPER 79-1313]	 p0031 A79-4076J

NOISE SUPPEESSONS
U NOISE REDUCTION

!10I51 TOLEPAECE
The annoyance of multiple noisy events --- ratings

for simulated flyovers
[AILI PAPER 79-0653]	 p0108 179-26895

NOMINAL VALUES
U APPROXIMATION

NONADIABATIC CONDITIONS
semiclassical theory of electronically
nonadiabatic transitions in molecular collision
processes
[NISA-CR-158776]	 p0052 V79-27944

NONALIABATIC PROCESSES
U HEAT TRANSFER

NONDESTRUCTIVE TESTS
The estimation of residual strength of composites

by acoustic emission
p0r-,2 A79-20820

Analytical aspects of Randomdec analysis --- for
vibration modes an- nondestructive flaw detection
[AIII 79-0828]	 p0029 A79-29044

Nondestructive evaluation procedure for military
airfields
[AD-1058736]	 p0005 179-13067

nONEQUILIBRIOR IONIZATION
Temperature and ionization balance dependence of 0

VII line ratios --- in solar corona
p0056 &7!1-13722

NONEQUILIBRION PLASMAS
Calculation of radiative properties of

nonequilibriun hydrogen plasma
p0086 A79-47514

nOAEOCLIDIAN GEOMETRY
U DIFFERENTIAL GEOMETRY

NONFLANNABLN HATRRIALS
Conference on Fire resistant Materials (FIREMEN):

A compilation of presentations and papers
[NASA-TM-78523]	 p0039 579-12029

Plash-fire propensity and heat-release rate
studies of improved fire resistant materials
[ NASA-TH-78550 ]	 p0040 179-15187

Conference on Fire Resistant Materials: A
compilation of presentations and papers
[NASA-CP-2094]	 pOO47 179-31166

Fire resistant aircraft seat program
p0047 179-31176

Release-rate calorimetry of nultila-ered materials
for aircraft seats
[NASI-TE-78594]	 p0048 N79-32265

NONISOTBNRHAL !AOCESSLS
Scattering of emitted radiation from anhomogeneous

and uonisothermal layers
p0071 A79-29001

NONLINEAR EQUATIONS
Time-varying linear systems and the theory of

non-linear waves
p0034 A79-47992

operational manual for two-dimensional transonic
code TSPOIL
[NASA-CH-3064]	 p0014 179-13007

ROELINRAR PEOGRABRING
Optimal nodal point distribution for improved

accuracy in computational fluid dynamics
[AIII PAPER 79-0272] 	 p0061 A79-19635

NONLINEAR STSTEBS
An algebraic structure of liscrete-time biaffine

systems
p0029 179-34251

A nultiloop generalization of the circle stability
criterion

p0031 179-41133
On stability theory --- of nonlinear feedback
control systems

p0034 119-47952
1OENESONANCE

Nanresonance rotation of Venus
p0076 179-37825

NONVISCOUS FLOW
U TURBULENT FLOW

NOREPINEPRRIEE
Synaptosomal uptake of hypothalamic monoamines and

recovery of pituitary-adrenal activity following
medial forebrain bundle lesions in rats

p0115 179-50232
NORMAL SHOCK RATES

Effect of Each number and Reynolds number on a
normal shock- ware/turbulent boundarT-layer
interaction
[Lill PAPER 79-1502]	 p0085 179-46696

IORTAROP LIRCRIPT
AT P-5 AIRCRAFT
NOSE CAPS
U NOSE CONES
NOSE CONES

Symmetrical and Asymmetrical separations about a
yawed cones

p0008 179-22011
NOSES (FOREBODIES)
AT NOSE CONES
Investigation of the asymmetric aerodynamic
characteristics of cylindrical bodies of
revolution with variations in nose geometry and
rotational orientation at angles of attack to 58
degrees and Mach numbers to 2
[I ►SI-TB-76533]	 p0047 179-30146

NOZZLE COEFFICI39T
U NOZZLE FLOW

NOZZLE FLOE
in experimental investigation of the flow field of

a rectangular wall jet
[AIAA PAPER 79-0208]	 pO027 179-23575

Effect of nozzle spacing on ground interference
forces for a two jet V/STOL aircraft
[AIII FAPEA 73-1856]	 p0035 L79-49339

NOZZLES
Evaluation of methods for prediction of propulsion

system drag
[AI ►A PIPER 79-1148]	 pJ030 179-38961

Aerodynamic characteristics of a large-scale
semispan model with a swept wing and an
augmented jet flap with hypermizing nozzles ---
Ines 40- by 80-Foot wind Tunnel and Static Test
Facility
[NISI-TM-73236]	 p0011 M79-29144

NUCLEAR AOIILILRT POKER UNITS
AT SPICE POWER REACTORS
NUCLEAR CAPTURE
IT ELECTRON CAPTURE
Atomic electron excitation probabilities during
orbital electron capture by the nucleus

p0079 179-40492
NUCLEAR ELECTRIC POWER GENERATION
AT SPACE POWER REACTORS

NUCLEAR INTERACTIONS
IT ELECTRON CAPTURE
IT NUCLEAR CAPTURE

NUCLEAR RAGNETIC RZSONAECN
C-13 NEW spectroscopic study of epozidized

1,4-polyisoprene and 1,4-polybutadiene
p0070 179-21425

AUCLEIR PARTICLES
AT PHUTUNS

NUCLEAR POKER REACTORS
IT SPACE POWER REACTORS

NUCLEAR REACTIONS
AT ELECTRON CAPTURE
AT NUCLEAR CAPTURE
AT RADIOACTIVE DECAY

NUCLEAR REACTORS
IT SVCE POWER REACTORS

NUCLEI (NUCLEAR PHYSICS)
IT HEAVY NUCLE:
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ONBOARD IQUIPIIffT

IUCLEIC ACIDS
IT DROXTRIBUMUCLEIC ACID
NT RIBONUCLEIC ACIDS
An optimized potential function for the

calculation of nucleic acid interaction
energies. I - Base stacking

p0109 179-32252
An approach to the origin of self-replicating

system. I - Intermolecular interactions
P0111 179-37948

Ion-exchange separation of nucleic acid
constituents by high-perforaaaee liquid
chromatography

P0114 179-47350
IMCLIOSIDIS
IT ADENINES

Ion-exchange separation of sucleic acid
constituents by high-perfo uanee liquid
chromatography

p0114 179-47350
Microbial transformation of nucleosides
(visa-CR-158696]	 p0102 979-25704

IOCIEOT!uES
IT ADCMINES
Cor.figmrations of base-pair complexes in solutions

-- nucleotide chemistry
pJ107 A79-26370

Prcbiotic nucleotide oligoserization in a
fluctuating environment - Effects of kaolinite
and cyanamide

p0109 A79-29938
Association of nucleotides with homoionic clays

--- catalysis of prabiotic materials
p0110 179-32925

Ion-exchange separation of nucleic acid
constituents by high-performance liquid
chromatography

p0114 A79-47350
NUCLIDIS
IT ARGOM ISOTOPES
MT CARBON ISOTOPES
IT CARBON 14
IT CHROMIUM ISOTOPES
IT ISOTOPES
IT NEON ISOTOPES
MT NITROGEN ISOTOPES

NURSER THEORY
IT ARITHMETIC
105121CIL ANALYSIS
IT APPROXIMATION
NT COMPUTATIONAL FLUID DYNAMICS
IT DIFFERENCE EQUATIONS
IT ERROR ► NILTSIS
MT FINITE DIFFERENCE THEORY
IT P19ITE ELEMENT METHOD
MT ITERATIVE SOLUTION
IT MONTE CARLO METHOD
IT RAYLEIGB-RITZ METHOD
IT TRUNCATION ERRORS
Computation of three-dimensional turbulent

separated flows at supersonic speeds
[hlAA PAPER 79-0002]	 P0061 179-19471

Transient thermal response of ablating bodies
p0065 179-23694

Numerical solution of compressible viscous floss
--- lavier- Stokes equations

p0068 A79-24759
As implicit factored scheme for the compressible

Xavier-Stokes equations. If - The numerical ODE
connection
[AI ►A 79-1446]	 pOO83 A79-45252

Acceleration of transonic potential floe
calculations an arbitrary meshes by the multiple
grid method
( ► IAA 79-1458]	 p0123 179-45262

Direct numerical solution of the transonic
perturbation integral equation for lifting and
nonlifting airfoils
[NASA-TM-78518]	 p0038 979-10045

Airfoil design by numerical optimization using a
minicomputer
(MASI-TM-78502]	 p0005 179-14011

a simplified method for calculating the
atmospheric beating rate by absorption of solar
radiation in the stratosphere and mesosphere
(NASA-TP-1398]	 pOO40 179-1649!

Approxraatlon concepts foi numerical airfoil
optimisation
(NASA-TP-1370]	 p0037 179-18915

Some recent progress in transonic floe coaputaciun
--- flow distribution, numerical optimization,
and airfoil design

p0041 079-16946
Application of numerical optimization to the

design of advanced supercritical airfoils
p0008 079-20049

Computation of turbulent near wake for asymmetric
airfoils
(NASA-TM-78581)	 p0042 M79-20061

The direct numerical simulations of the turbulent
wakes of axisyametrie bodies
(NASA-CR-152282]	 p0053 179-29142

NOIEEICAL CONTROL
Pilot decision making is a computer-aided flight

management situation
p0098 179-15633

NUMERICAL FLOM VISUALIZATION
Computational aerodynamics development and outlook

/Dryden Lecture in Research for 1919/
(ALA& PAPER 79-0129)	 V0064 179-23515

A two-dimensional uasteady Buler-equation solver
for flow regions with arbitrary boundaries
[IIAA 79-1465)	 PODS% A74-45269

Status and prospects of computational fluid dynamics
p0U41 979-18952

Developments is the computation of turbulent
boundary layers
[NASA-Te-78620]	 p0048 179-33433

NUMERICAL STABILITY
An implicit factored scheme for the compressible

Navier-Stokes equations. II - The numerical ODE
connection
(AIAA 79-144b]	 p0083 179-45252

O
OBLIQOI n IRGS

Letting-lira theory of oblique rings in transonic
tlows

p0026 179-21520
OBSIIVITION
IT SIIELLITE OBSERVATION

OBSERVATION AIRCRAFT
IT F-5 AIRCRAFT

OBSIRVAT'ORINS
MT ASTRONOMICAL OBSERVATORIES

OBSTRUCTING
U FLOCKING

OCCULTATION
IT RADIO OCCULTATION
IT STELLAR OCCULTATION

OCRIV SOEFACI
IntecaCtLOD of a strong blast wave with a free
surface --- at oceau surface

p0025 179-18751
OCIAMOGIAPIT

Developing and desoastrating an institutional
mechanism for tiansterring COMOte sensing
technology to 14 western states using northern
California as th- test site
±79-102291	 pOO52 179-28x43

orrS2011 PLATFORMS
Flight investi.gatiou of helicopter Ir y approaches

to oil rigs using airborne weather and sapping
radar
(ass 79-52)	 p0035 ► 19-49104

OGIE RINGS
U VARIABLE SIREP RINGS

OGIVIS
Computation of supersonic viscous flows over

agave-cylinders at angle of attack
(Ain ► PAPER 79-01311	 p0064 179-23517

Caaard-body-tail missile test at angles of attack
to 50 deg in the lines 11-foot transonic mind
tunnel
(NASA-TM-78441)	 p0005 179-12021

Oslo
Pavelopsent of a multi-discipllsaty ERTS user

program in the state of Ohio. volume 1:
Executive summary
(179-10187)	 po044 X79-22586

ommoato COS►tITIIS
U AIRBo RIE/SPACEBOKIB COMPUTERS

OIBOARM 1p0IP411T
IT AIRBORNE EQUIPNZNT
XT AIIBORMI/SPACEBORNI COMPUTERS
The Pioneer Venus Rissions

(JAY PAPER 79-1471	 pJ090 179-S3320
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SUBJNCT INDII

OPIR ►TIO13 1131 ►1C1
Operational activities

p0045 179-2e717
OPZE► TOn PZRFOIRAICR

A rationale fOr human operator pulsive coatrol
behavior

p0029 ► 79-34520
The 14th Annual Conference on Mamu41 Control ---
digital simulation of human operator dynamics
[NASA-CP-20b0]	 p0097 n 79-15588

Modeling the human as a controller is a multitask
environment

p0097 179-15595
Human operator identification model and related

computer programs
(NAS► -CH-152237]	 p0015 179-16SSI

OPERATORS (PIISOMIIL)
IT AIRCRAFT PILOTS

OPTICAL AISORPT_01
U ELECTROMAGNETIC ABSORPTION

OPTICAL DATA P10CISSIIG
Data procesrinq in infrared astronomy

p0120 A79-28074
OPTICAL EMISSION SPZCTIOSCOPT
IT LASER SPECTROSCOPY

OPTICAL RQOIPRINT
IT ► STRONORICAL TELESCOPES
IT INFRARED SPECTROMETERS
IT INFRIVED SPECTROPHOTONITENS
IT LASER DOPPLER VALOCINETERS
IT NULTISPECTRAL BAND SCANIIRS
IT NEPHILONITERS
IT OPTIC ► L RADAR

Pioneer-Venus large probe infrared radiometer
/LIN/ optical system

pOO54 179-12083
OPTICAL IRASN111RIT
IT ► STROBORICIL PHOTOMETRY
IT PHOTORETLY
IT SPECTROPBOTORETRY
IT STELLAR SPICTROPMOTOBETRY

Hadasard techniques in optics and their
relationship to other multiplexing mcbemes

pOJ 71 179-28005
OPTICAL RIASORING INSTRUMENTS
IT INFRARED SrECTIONETERS
IT INFBARRD SPRCTROPHOTOMMTIRS
NT NULTI5PEC'TILL bAND SCAWIBRa
IT EEPHELONRTERS

OPTICAL PROPRITIIS
IT BRIGHTNESS
IT PHOTOELECTRIC EMISSION
IT PHOTOIONIZATION
IT P ► DIANCE
NT SPECTRAL REFLECTANCE
IT STELLAR LUMINOSITY

OPTIC ► L PUMPING
systems efficiency and specific mass estimates for
direct and indirect solar-pumped closed-cycle
high-energy lasers in space

p0059 A79-16623
OPTICAL RADAR

Slaulated lidar return from a one-disensional
stratospheric aerosol model

p007J 179-27857
OPTICAL SCANIBI3
IT HULTISPECTRIL BAND SCANNERS

OPTIC ►L TNICLNISS
Radiative tracsfer of I-rays in the solar corona

p0056 A79-13723
OPTIMAL CONTROL

Design and evaluation of flight directors for
Y/STOL airCtaft

pOO23 179-14971
Towards fault-tolerant optimal control

p0034 A79-47914
On reliable control system designs with and

without feedback recosf_qurations
pOO86 A19-47967

Niutsum-variamce fixed-form compensation of linear
systvas

pJO34 A79-47983
Stochastic control and the second law of

thermodynamics
p0014 A79-47994

Linearization Of the boundary-layer equations of
the minimum iime-to-climb problem

P0036 179-4,4869

Nonlinear singularly perturbed optimal control
problems with singular arcs --- flight mechanics
application

p0036 179-52950
Modeling human decision making behavior in

supervisory control
p0101 979-17494

Approzimation concepts for numerical airfoil
optimization
(OASA-TP-1370]	 p0007 979-18915

OPTIMIZATION
IT FLIGHT OPTIMIZATION
IT OPTIMAL CONTROL
IT TRAJBCTORY OPTIMIZATION
Supercritical wing design using numerical
optimization and comparisons with experiment ---
to improve C-141 cruise performance
(AI ►► PAPER 79-0065)	 pOO25 179-19514

Desrgm of transonic airfoil sections using a
similarity theory
[AIA ► PAPER 79-0076]	 p0061 09-19521

In efficient algorithm for numerical airfoil
optimization
[ ► IAA PAPER 79-0079)	 p0026 A79-19523

Combined strength and aeroslastic wing synthesis
via constraint approliastinh
[1IAA 79-0724]	 p0028 A79-28290

Analysis of a theoretically optimized transonic
airfoil
(NASA-CR-3065)	 P0014 179-13001

Airfoil design by numerical optimisation using a
minicomputer
[NASA-Te-78502)	 p0005 979-14UII

Optimization of n elti-•lemeat airfoils for maximum
lift

p0008 979-20044
Application of numerical optimization to the

design of advanced supercritical airfu.ls
p0008 179-20049

Leading-edge slat optimization for maximum airfoil
lift
(NASA-TM-7856b)	 pOO10 979-27100

OPTINOR CONTROL
U OPTIMAL CONTROL

ORBIT C ►LCOLATION
Gas drag in primordial circumplanetary envelopes -

A mechanism for satellite capture
p0072 179-31518

ORBITALS
AT ELSCTRON OBBIT ►LS

ORBITS
NT EARTH ORBITS
IT PLINSTART ORBITS

oils
U BINERALS

ORGANIC CNEIISTRY
Organic chemistry in space

p01U4 A79-11309
► -i improved synthesis of

1,3:2,4:5,6-Trimethylesesorbitol and
1,3:2,5:4,6-Trimethyleaemanaitol

p0087 A79-50016
Organic chemistry on Titau

pOO99 179-lb7b9
ORGANIC COMPODEDS
IT ACETIC ACID
IT %DRAINES
IT AMINO ACIDS
IT NUCLEOTIDES
IT PER ► LUONOALAINE
IT POLTPEPTIDES
NT SEIOTOIII
IT TRYPTOPHAN
Pcebiotic condensation reactions ubinq cyanamide

p0110 09-37932
ORGANIC SILICON COMM IDS

Oxygen post-treatavat of plastic surface coated
with plasma polymetrzed silicon-coutatainq
NODONOLS
(BASA-CASE-ARC-10915-2) 	 p011b 979-18052

ORG ► IS
IT SL1DDhk
NT LIVEN
IT PITUITART GL ► ND
11 STOMACH

011ITI nPTII A11CZAFT
U RESEARCH ► IRCI ► rr

021.111I23
U ASTIOIUe1CAL MODELS
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PARTICLE DEISPFT (CONCISTRATION)

N

ORTROTIOPISI
The displacement field associated with line forces

in a cracked orthotropic body
p0089 A79-52737

03CILLITIBG FLOE
on turbulence modeliuq for uuateady transonic flows

( ► IAA PAPER 79-0071] 	 p0065 09-23542
An unusually large westerly amplitude of the

guest-biennial oscillation --- zonal wind analysis
P0120 179-13669

OSCIL1DTIOIS
IT H ► ROONIC OSCILLATION
IT KING OSCILLATIONS
Two-dimensional oscillating airfoil test apparatus

pO118 179-21391
03CILLATONS
IT CATHODE RtT rUBES
AT GTROSCOPIC PENDULUMS

OUTEN PLAINT SPACECRAFT
U OUTER PL ► IFTS EIPLORNRS

OUTEI PLANETS RIPL-03225
Planetary protection guidelines for outer Planet

missions
p0105 09-12511

outer planet probe missions, designs and science
pOO40 V79-16180

OUTG ►SSIIG
Experimental investiyation of contamination
prevention techniques for a cryogenically cooled
telescope in earth-orbit
[AIL ► 78-16191	 p0053 A79-10589

OUTPUT
AT LASER OUTPUTS

ovnCAST
U CLOUD COVER

UTAEOLI
Preparation of heterocyclic block copolymer
omega-diamidoximes
[NASA-CASE-ARC-11060-1]	 p0091 979-22300

The 1,2;4 -ozadiazole slastomers
[NASA-CASE-ARC-11253-1]	 p0092 n 79-22302

OIIDATION
IT FHUTOOIIDATION

OXIDES
AT ALUMINUM OXIDES
IT Ca .'lUH OXIDES
IT CARBON DIOXIDE
NT CARBON MONOXIDE
AT CHRONITRS
Or INORGANIC PEROXIDES
IT NITRIC OIIDE
AT NITROGEN DIOIIDI
IT PEROXIDES
IT SAPPHIRE
AT SILICON DIOXIDE
IT SILICON OXIDES
AT SULFUR DIOXIDE.,
IT ZINC OXIDES

OITGIN
IT OITGEN PLASMA
AT OZONE
Calculated rate constants for the reaction CIO • 0

yields C1 • 02 between 220 and 1000 I ---
stratospheric ozone reactions

pOO86 A74-48252
OITGNn COISUIPTIOI

Computer Program for Calcuiatian of oxygen uptake
(NASA-TN-70585] 	 p0099 279-21741

OITGRn PLASMA
Oxygen Post-treetmsat of plastic surface coated

with plasma polymerized silicon-containing
sonomet a
(11 SA-CASE- ► IC-10915-2)	 p011b 179-18OS2

OITGBI PRODUCTION
later electrolysis system - H2 and 02 generation

--- for spacecraft atmosphere revitalization
[\SHE PAPER 70-IWAS-31 	 pO105 A79-12552

OITGIn SPECTRA
Temperature and ionization balance dependence of 0

VI1 liaw ratios --- in solar corona
p0056 179-13722

OITGIIATIOI
Spectroscopic study of photomeaaitized oxidation

of 1,4-pOlybeta4iene
P0063 a79-2134tl

OXOIN
Effect of the reaction H02 ♦ 03 yields ON • 202 on

stratosp h eric ozone
P0054 09-11631

stcatosp ►w.ic-related research using the &lock tube
p(,OS7 A79-15225

SSTs, nitrogen fertilise[ and stratospheric ozone
p0060 179-18321

Possible effects of solar UT variations on ozone
and climate

P0063 179-21103
The seasonal variation of Oxon., density is the

martian atmosphere
p0073 A79-33503

recommendations of the panels: Panel ou ozone
destruction techniques

pOO99 x79-21015
Studies of stratospheric eddy transport. 1: The
observed ozone flux by the transieat eddies,
0-30 in.	 Eddy diffusion coefficients and
rind statistics, 30-60 IN
(NASA-Ca-158617]	 p0050 179-23568

Measurement of 90 and 03 from aircraft: 1977
tropical convergence zone experimeat

pOO45 979-26720
OIOBOSPEIRE

Calculated rate constants for the reaction CIO • 0
yields C1 • 02 between 220 and 1000 I ---
stratospheric ozone reactions

p0086 A79-48252

P
P-1-1 DIODES
U DIODES

PACE ►GIS
IT INSTRUMENT PACKAGES

PANAMA
Airborne pressure and temperature measurements

during the 1977 intertropical convergence zone
experiment

p0046 979-26727
PAIAIA CANAL 101E

The 1977 intertropical eonvergeace zone experiment
[NASA-TN-78577]	 p0045 179-26715

Stratospheric aerosols in the intertropical
convatgence zone, Panama Canal zone

pOU46 179-26725
PANEL PLOTTIA

Investigation of flexible nozzle wall-flutter
incidents in the RASA-Ames Research Center I1-
by 11-toot transonic mind tunnel
(A IAA 79-0797)	 p0028 A79-29040

PAVILS
Thermal rempouse of composite panels

p0068 A79-25350
P ► Pan (MATERI ► L)

ultrathin metallized PHI paper
(NASA-CR-15:2811	 pO0:)1 079-25230

PARABOLIC DIPPINEETIAL IQ6ATIOI3
Au accurate method for two-point boundary value

problems
pOO87 A79-49415

16 ettemSion of A-stability to alternating
direction implicit methods
(NASA-TI-78537)	 pJ038 179-10809

Alternating direction implicit methods for
parabolic equations with a mired derivative
[NASA-TH-78569]	 pJO42 179-20795

PAEAGLIDMI3
AT FLEXIBLE WINGS

PARALLAX. ►LON
IT THkFE DIBENSIONAL FLOW

P ►IALLBL PROCISSIIG (COMPUTIRS)
Simulation of three-diaensional compressible

viscous floe on the llliac 1V computer
(AIAA PAPER 79-0206)	 pO064 A79-23508

PLRAMITIES
U INDEPENDENT T ►RILBLES

PIRITT
On the interweaving of partial cross sections of

different parity
p0068 A79-51236

PARTIAL DIPPIIIITILL NQOATIOI^
xT PARABOLIC DIFFERI9 v IAL EQUATIONS

PARTICLI BIALS
IT PROTON BEARS
PAaTICL9 DICAT
U RADIOACTIVE DF '

PARTICLE DINSITt [C09C IITMATIOM)
AT ION DISSITT (CONCINTRATION)
IT IONOSPHERIC ILICTRCN DENSITT
IT IONOSPHERIC ION DEISITT
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PARTICLE DIFFUSION
	

SUBJECT INDEX

PARTICLE DIPPOSI03
IT IONIC DIFFUSION

Fart:ier observational support for the lossy radial
diffusion model of the inner Jotian maguetosp ►ers

p0063 179-22787
Particle deposition due to turbulent diffusion in

the upper respiratory system
p0114 179-48251

PARTICLE 15I33101
IT ILECTR01 INISSION
IT P90TOBLECTRIC EMISSION

Rate equation for desorbing particles
p0068 179-25104

PARTICLE RINIGY
IT BLECTRCN ENERGY
9T ELECTRON STATES

PARTICLE FLUI DREIITT
IT ELECTRON FLUI DENSITY
IT PROTOS FLUX DENSITY

On the phase relationship between the energetic
particle flux modulation and curreat disc
penetrations in the Jovian magnetosphere -
Pioneer 10 :abound

p0063 ► 79-22814
PARTICLE INTERACTIONS

IT CONFIGURATION INTERACTION
NT ELRCT900 CAPTURE
IT HOLECULAR COLLISIONS
NT MOLECULAR INTERACTIONS
IT NUCLEAR CAPTURE

PARTICLE PRECIPITATION
IT ELECTRON PRECIPITATIOC

PARTICLE SIER DISTRIBUTION
Scattering by non-spherical particles of six*

comparable to a wavelength - A new
sou-empirical theory --- atmospheric radiative
transfer

p0062 179-21029
Latitudinal	 variations of stratospheric aerosols

p0068 ► 79-25355
Stratospheric aerosols in the intertropical

convergence %one,	 Panama Canal zone
p0046 579-26725

PARTICLE SPIN
IT ELECTRON	 SPIN

PARTICLE TBACES
HER-particle dosimetry 	 --- cosmos 782

p0094	 X79-11658
PARTICLE InJICTOBTIS

Sail	 transport by	 winds on MaLs
POC87 179-48526

PARTICLES
NT AEROSOLS
NT	 ARGON PLASMA
IT COLLISIONLESS PLASMAS
NT COSMIC PLASMA
Or ELECTRON PLASMA
IT ELECTRON PRECIPITATION
IT ENERGETIC PARTICLES
IT FOG
IT	 HEAVY	 NUCLEI
IT	 HIGH EIIIGT	 ELECTRONS
IT	 HIGH	 TENPERATUEE	 PLISRAS
NT HYDROGEN	 PLASMA
IT	 METAL	 IONS
IT SITAL PARTICLES
IT NEUTRONS
IT	 NONEQUILIBRIUM PLASMAS
IT OIYGEN	 PLASMA
IT PHOTONS
IT	 PLASMA	 LAYERS
IT PRIMARY	 COSMIC	 RATS
IT RAREFIED PLASMAS
IT	 RELATIVISTIC	 PARTICLES
NT SOLAR COSMIC RATS
IT SOLAR ELECTRONS
IT SOLAR	 V11D
IT STELLAR RINDS

PASSENGER AIRCRAFT
IT BOEIIG	 747	 AIRCRAFT
IT CH-54	 HELICOPTER

An analysis of	 long sod sediu•-haul air	 passeagar
demand,	 volume	 1
[NASA-CB-152156] p0016 179-22062

An analysis of	 short	 haul air	 paiseDger	 demand,
volume 2
[I ► SI-CI-15:15)] pOO16 179-22063

Firm resistant aircraft seat program
p0047	 179-31176

PAVINSITS
Nondestructive evaluation procedure for military

airfields
[AD-AO58736]	 p0005 979-13067

PAYLOAD USS RATIO
Systems efficiency mad specific ease esti p aten for

direct and indirect solar-pooped closed-cycle
big6-energy lasers in space

p0059 A79-16623
PAYLOADS

IT SPACEL ► B PAYLOADS
PENDULOUS GYROSCOPES

U ITROSCOPIC PENDULUMS
FEIDULUIS

IT GYROSCOPIC PENDULUMS
PENETRATION

A study to examine the feasibility of using
surface penetrators for mineral exploration

p0039 179-13473
Field measurement of peastrator seismic coupling

in sediments and volcanic rocks
[NASA-CH-156081]	 pJ649 s79-16472

Field measure" ats of penetrator seismic coupling
in sediments sad volcanic rocks
[NASA-TM-78572]	 pU043 179-21977

PSITACILOIIDES
D CHLORIDES

PEPTIDES
IT POLIPEPTIDIS

PERCEPTION
IT NOTION PER--EPTION
IT PROPHIOCEPt_ON
IT TACTILE DISCRIl71ATION
NT VISUAL DISCRIIII ► TION
IT VISUAL PERCEPTION

PIRFLDORO CONFOUNDS
IT PERFLUO8OALS ► 19

PERFLOOBOALIANt
Preparation of heterocyclic block copolymer

omega-dia•idoximes
[NASA-CASE-ARC-11060-1]	 p0091 179-22300

PERFORMANCE
Optimized cost/performance design methodology.

Volume 2: Data review and analysis. Boot 5:
Cost

pOO50 979-22137
PEIFORRINC n PREDICTION

IT PREDICTION ANALISIS TECHNIQUES
Infrared detector performance in the Shuttle

Infrared Telescope Facility /SIRTF/
p0058 A79-15988

A nww blade element method for calculating the
partoreaacw of high and intermediate solidity
axial flow fans
[NASA-Ca-3063]	 p0014 979-13047

► method for predicting full scale buffet response
with rigid wind tunnel model fluctuating
pressure data. Volume 2: Power spectral
densities for method assessment
[RASA-CR-3036]	 p0014 179-14021

Rotary-wing aerodynamics. Volume 2: Performance
prediction of helicopters
[RASA-CI-3u83]	 p0124 979-17811

PII ► OIE ► ICI TESTS
Advanced technology helicopter landing gear

p0022 A79-10916
Low background foul plane array testis, in the

far Infrared --- for lR ► S satellite-borne
telescope

p0058 ► 19-15984
Spacelab mission development tests

p01U6 A79-17657
PERIODIC FUICTIONS

IT COSINE SERIFS
PERIODIC VARIATIUNS
IT 42PU ► L VARIATIONS
NT DIURNAL VARIATIONS

PIRIPEIRAL EQUIPMENT (COMPUTERS)
IT COMPUTER STORAGE DEVICES

PEROXIDES
IT INORGANIC PEROXIDES

Spectroscopic study of photosessittued oxidation
of 1,4-polybutadlene

pO0e3 179-21340
PIRSO1111

NT AIM TRAFFIC CONTROLLERS (PERSONNEL)
IT 111CULPT PILOTS
IT ► LIGHT CREIS
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SUBJECT INDEI
	

PHYSIOLOGIC ►L IFFICTS

PRISONNIL RANAGIRRNT
Coo_divated crew performance in commercial

aircraft operatiomm
p0106 09-13219

PERSPIRATION
Sweating responses during heat acclimation and

moderate conditioning
p0110 Vss-33603

PRNTURUTION TRIORT
An optimized potential function for the

calculation of nucleic acid Interaction
energies. I - Rase stacking

p0109 A79-322,2
The vertical structure and thickness of Saturals

rings
p0089 A79-52332

PH FACTOR
characterization of a towel extremely alkalophilic

bacterium
p0IJ4 A79-11950

PHARMACOLOGY
Effects of fenfluranine administration on activity

of the pituitary-adrenal system in the rat
pJ104 179-12474

PEASE TIANSFOIR ►TIONS
IT BELTING

PHENOLIC RESINS
Development of aircraft lavatory compartments with

improved fire resistance characteristics. Phase
2: Sandwich panel resin system development
[NASA-CR-152120]	 p0053 679-31354

PROSPEATIS
IT ► DEVISES
IT NUCLEOTIDES

PBOSPNOMIS CORPOUNDS
IT kDEVISES
IT NUCLEOTIDES
IT PHOSPHORUS POLYMERS

PHOSPHORUS POLTIRBS
Preparation of linear bydroxy substitut,Id

polyphospbazenes --- flame retardant
polyurethane foam
[NASA-CR-152182]	 p0048 179-10144

PEOTO ►BSORPTION
Laser-enhanced dynamics in molecular rate processes

pOJ59 179-16637
PBOTOCE291C ► L BRACTIONS

IT PHOTODICOH POSITION
IT PHOTOSYNTHESIS

Effect of the reaction MO2 • 03 yields OH • 202 on
stratospheric ozone

p0054 A79-11633
Properties of the stratospheric rerosol layer

studied with a one-dimeasional computer model
pOO57 179-15107

PHOTOCMIRISTIT
U PHOTOCHEMIC ► L REACTIONS

PHOTOCOIDDCTORS
Ge:Ga and c.e:Be photoconductive detectors for far

infrared astronomy from t space platform
p0058 179-15990

MOVOCURIERTS
U PHOTOELECTRIC EMISSION

PROTODICOMPOSITION
Selective photodestruetion of alpha-amino acids

--- in carbonaceous chondrLtes and chemical
evolution experiments

p0108 ► 79-26547
PHOTODISSOCIATIOI

Theoretical study of the photedi"ociation of MOC1
p0055 179-13057

PHOTOELECTRIC EFFECT
IT PHOTOIONIEATION

F2 nTOBLICTILIC BRISSION
Photoinduced currents in metal-barrier-natal

)unctions
p0059 179-16634

Internal photoenission is 19- Al203-A1 junctions
pOJ79 A79-40087

PHOTOE1113I01
U PMJTJELECTRIC ERISSIOS

PBOTOINISSIVITT
U PHOTOELECTRIC EMISSION

PIOTOGNOLOGT
Rare volcasism in the Herigoaium region of the won

p0078 479-39285
PHOTOGNIPRT

IT AERIAL PHOTOGRAPHY
IT IIFBAh%D IMAGERY

IT SCILIEVEN PHOTOGRAPHY
IT STEREOSCOPY

Hodificatiou of a Iowa NC-2 fundus camera ter
salt- p ► otograpby without the use of n ydriatic n
--- for blood vessel monitoring deriag space
flight

p0115 179-50227
PEOTOIONIRATIO n

Uuantitative energy extraction measurements in a
photoionixatiom-stabilized self-sustained I*F
laser

p0063 A79-22861
PHOTOLITHOGRAPHY

Photoinduced currents it. metal-barrier-metal
junctions

p0059 179-16634
PIOTONHTRT
IT ► STRUNOHICAL PBOTOBETRT
IT SPECTROPMOTONETRT
IT STELLAR SPECTIOPHOTURETRY

Nature of the ultraviolet absorber in the Venus
clouds - Inferences based on Pioneer Venus data

P0081 179-408.1
PHOTON 1HSOdPTIOI

J ELECTION ► GSETLC ABSORPTION
PHOTOIS

Feasibility study of transit photon correlation
anemoseter for Awes Research Center unitary wind
tunnel plan
[ ILS► -CR- 152238 ]	 p0015 179-20140

PMOTOOIIDATIO n
Photosensitized oxidation of unsaturated polymers

[SASA-TH-78604]	 pUO46 179-27241
PIOTORIDOCTIO n

U PHOTOCHERICAL RRACTIONS
PHOTORNSISTORS

U PHOTOCONDUCTORS
PHOTOSENSITIVITY

Infrared Astronomical Satellite /IRAS/ and Shuttle
Infrared Telescope Facility /SIRTF/ -
implications of scientific objectives on focal
plane sensitivity requirements

p0058 A79-15986
Spectroscopic study or photosensitised oxidation

of 1,4-polybutadiene
p00b3 179-21348

Light-driven solute transport in Halobaeteriu n
halobiu n

p0114 A79-49194
PIOTOSTITII5I5

The Response of relected terrestrial organlsas to
the Bartian environment - A modeling study

pU1J6 179-279.8
PNOTOTINRNOTROPISS

U TEMPERATURE EFFECTS
PHOTOVOLTAIC COITIRSI01

Radiation energy conversiOD in space
pJOb9 ► 79-26595

PJIGOID OSCILLATIONS
U 05.-1LLITIJIS

PITSICAL IIIRCISN
Plasma volume and electrolyte shifts with heavy

exercise in sitting and supine positions
p01J8 A79-29336

Effect or sodium and calcium ingestion on
tbermoregulation during exercise in n an

p0109 179-30624
Sweating responses during beat acclimation and

moderate conditioning
pJ110 A79-33803

Liab blood flow - Rest and heavy exercise in
sitting and supine positions in man

p0113 ► 79-43208
Bypertherai n g ad exercise --- plasma fluid and

electrolyte effects on human thermoregulation
p0113 A79-44775

Deconditioning-induced exercise responses as
influenced by heat acclimation

pJ115 ► 79-49985
PETSICAL PROPERTIES

rhysrcal properties or aerosols in Titan's
atmosphere as deduced from visible observations

p0040 179-tblb8
PHYSIOLOGICAL EFFECTS

IT HEBOOTNANIC RESPONSES
IT PHYSIOLOGICA L. RISPONSES

Spaceflight and bons turmover - Correlation, with a
new rat model of weightlessness

pO'10 119-33049
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PHYSIOLOGICAL FACTCRS
	

SOBJRCT INDRI

The importance of light, postural and social cues
in the regulation of the plasma cortisol rhythm
in man

p0114 A79-47398
PHYSIOLOGICAL FACTORS

Effects of space flight on plasma and glandular
concentrations of pituitary hormones -- COSMOS
702 satellite

pOM 079-11664
PHYSIOLOGICAL 223PPNSRS
IT HEMODYNAMIC RESPONSES
Stadies on the erytbron and the ferrokinetic

responses in beagles adapted to hypergravity
p0106 A79-12869

Weight control and restraint of laboratory rats
p0069 ► 79-2o584

Hyperthermia and exercise --- plasma fluid and
electrolyte effects on human tbermoregulation

00113 179-44775
Particle deposition due to turbulent diffusion in

the u pper respiratory system
P0114 A79-48251

Physiological responses of women to simulated
weightlessness: I review of the first female
bed-rest study
[NkSk-SP-430)	 p0097 M79-13686

PHYSIOLOGICAL TFLIBRTRT
U BIOTELERETHT

PHYSIOLOGICAL TESTS
IT VESTIBULAR TESTS

PHYSIOLOGI
IT NEUROPHYSI0LOGT

PIEZOELECTRICITY
Design of a piezoelectric shaker for centrifuge

testing
p3119 079-22545

PILOT PRRFORBAICE
?light experience with advanced controls and
displays during piloted curved decelerating
approaches in a powered-lift STOL aircraft
(NASA-TH-78527)	 p0004 079-10054

NASA aviation safety reporting system
[NASA-TH-78528]	 p0097 079-14050

Effects of visual and notion simulation cueing
systems on pilot performance during takeoffs
with engine failures
(OAS ► -TP-1365)	 p0005 079-14082

Piloted aircraft simulation concepts and overview
(0k SA-CR- 152200 )	 p0014 V79-14114

A simulator study of the interaction of pilot
workload with errors, vigilance, and decisions
[ NASA-Tm-78482 ]	 p0039 M79-147b9

Analysis of a VTOL hover task with predictor
displays using an optimal control model of the
human operator

p0098 M79-15605
Pilot decision making in a computer-aided flight

management situation
pJ098 079-15633

A queueing model of pilot uecision making in a
multi-task flight management situation

p0101 179-17497
Interrupted monitoring of a stochastic process

pO101 979-17496
A compilation and analysis of helicopter handling

qualities data. Volume 2: Data analysis
(NASA-CR-3145)	 p-)019 379-31222

The role of cognitive switching in head-up displays
--- to determine pilot ability to accurately
extract information from either of two sources
[WA S&-Ca-3137]	 p0103 079-33851

PILOTS (PIRSORNEL)
MT AIRCRAFT PILOTS

PION 833 F SPACE PROBE
0 PIONEER 10 SPATE PROBE

PIOmiss G SPACE m or
U PIONEER 11 SPACE PROBE

PIONEER SATURN SP ►CICI ►FT
0 PIONEER 11 SPACE ^RUBE

PIGEEJI SPAL- I PROBRS
IT PIONEER VENUS 2 SOUNDER  ,,BE
IT PIONEER 2 SPACE PROBE
IT PIOIE.,R I SPACE PRCBR
MT PIUNEoY 10 SPACE PROBE
IT PIONEER 11 SPACE PROBE
Venus winds are zonal and retrograde below the

clouds
p0081 A79-40814

PIONEER VENUS SPACECRAFT
IT PIONEER VENUS 2 SPACECN ►FT
The Pioneer Venus spacecraft program

(I ► F PAPER 78-221	 p00!)4 A79-11212
Encounter with Venus --- Pioneer Venus orbiter

results
p0066 179-24152

Initial Pioneer Venus magnetic field results -
Dayside observations

p0066 A79-24153
Venus - Density of upper atmosphere from
measurements of drag on Pioneer orbiter

p0066 A79-24164
Ultraviolet spectroscopy of Venus - Initial

results from the Pioneer Venus orbiter
p0067 A79-14165

Intraced image of Venus at the time of Pioneer
Venus probe encounter

p0067 A79-24168
Preliminary results of the Pioneer Venus

nephelometer experiment --- Venus clouds
Observations

pO120 A79-24170
Pioneer Vends radar mapper experiment

p0067 A79-24176
Pioneer Venus large probe neutral mass spectrometer

p0076 179-37167
The sonopropellont hydrazine propulsion subsystem

for the Pioneec Yen" spacecraft
( ► IAA PAPER 79-1329)	 p0079 A79-40762

Encounter with Venus - An update --- Pioneer Venus
Orbiter data

pO080 ► 79-40809
Thermal contrast in the atmosphere of Venus -

initial appraisal fron Pioneer Venus probe data
pO080 A79-40810

Composition and structure of the Venus atmosphere
- Results from Pioneer Venus

P0080 A79-40811
Laboratory corroboration of be Pioneer Venus gas
chromatograph aaalyses

p0112 ► 79-40812
Implications of the gas compositional measurements
of Pioneer Venus for the origin of planetary
atmospberes

pO080 A79-40814
Ultraviolet night airglow of Venus

p0031 A79-40815
Further results of the Pioneer Venus nephelometer
experiment

PJ121 179-40618
Mature of the ultraviolet absorber in the Venus
clouds - Inferences based on Pioneer Venus data

P0081 A79-40821
Venus winds are zonal and retrograde below the

clouds
p0081 ► 79-40824

Absorption of whistler mode waves in the
ionosphere of Venus

p0081 A79-40834
initial Pioneer Vecus magnetic field results -

nigbtside observations
p008 1 A79-40835

The Pioneer Venus missions
(I ►P PIPER 79-147)	 p0090 179-53320

Deployment mechanisms on Pioneer Venus probes
p0043 079-21365

magnetometer loployment mechanism for Pioneer Venus
pOO43 M79-21377

PIONEER VENUS 2 ENTRY PROBES
MT PIONEER VENUS 2 SOUNDER PRuisE
PIONEER VENUS 2 sULTIPRORE SPACECRAFT
U PIONEER VENUS 2 SPACECRAFT
PIONEER VENDS 2 SPACECRAFT
aS PIONEER VENUS 2 SOUNDER PRUbh

.PIONEER VIRUS 2 SOUNDER PROSE
V«uus :over atmospheric composition - Preliminary

results from Pioneer Venus
pU0b7 ► 79-24174

Venus lower atmospheric composition - Aualysis oy
gas chromatography

p0107 179-24175
PIONEER VENUS 2 SPACECRAFT

Yetarding potential anal}zrr for the Pioneer-Venus
Orbiter Hissloa

p0074 09-34948
Electron observatious and ion flow: from the
Pioneer Venus Orbiter plasma analyzer experiment

p0U62 A79-4J836
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SUBJECT INDIA
	

PLANETARY RADIATION

PIONEER ^ SPACE PROBE
Jovian electron propagation out of tLe solar

equatorial plane - Pioneer 11 observations
p0070 179-27712

PIONEER 7 SPACE PION n
Evidence for earth nagnetospheric tail associated

phenomena at 3100 R sub E
pOO84 A79-45887

PIONIEI 10 SPACE PROBE
On the phase relationship between the energetic

particle flux modulation and current disc
penetrations in the Jovian magnetosphere -
Pioneer 10 inbound

p0063 A79-22814
Radial diffusion of Io-injected plasma

p0074 179-33527
Landau damping effects on solar rind fast streams

p0074 A79-34226
Cosmic ray intensity gradients in the outer solar

system measured by Pioneer 10 and 11
p0076 A79-37422

Pioneer 10 studies of inter p lanetary shocks at
large beliocentric distances

p0082 179-41292
PIONEER 11 SPACE PROBE

Cosmic ray intensity gradients in the outer solar
system measured by Pioneer 10 and it

p0076 179-37422
PITCH ATTITUDI CONTROL

U LONGITUDINAL CONTROL
PITUITARY GLAND

Inhibition of the pituitary-adrenal response to
stress daring deprivation-iDJuced feeding

p0113 A79-43605
PITUITARY HORMONES

IT ADREN000RTICOTROPIN (ACTH)
Effects of fentluramine administration on activity

of the pituitary-adrenal system in the rat
p0104 179-12474

Ideatificatiom of a tripeptidyl aainopeptidase in
the anterior pituitary gland - Effect on the
chemical and biological properties of rat and
bovine growth hormones

pO106 A79-19449
Insulin-like effect of bovine growth hormone in

vivo as demonstrated by oxidation of
C/14/-U-glucose in diabetic rats

p0113 A79-44797
Studies on the bioassayable growth hormone-like

activity of plasma

PL/1
GASP-PL/I simulation of integrated avlosic system

processor architectures
[NASA-CR-158244]	 pOJ15 279-18973

PLAIN NAVMS
Theory of the large-amplitude plane

magnetoacoustic rave propagating transverse to
the magnetic field in a hot collisionless plasma
--- in astrophysical environments

p0067 ► 79-48370
PLIINT ORIGINS

U PLANETARI EVOLUTION
PLANETARY ATIOSPHIREs
IT JUPITER ATMOSPHERE
IT MANS ATMOSPHERE
IT ,&TURN ATMOSPHERE
NT VENUS ATMOSPHERE

The albedo of Titan
p0055 179-13429

Small mass spectrometer vita extended measurement
capabilities at high pressures --- for planetary
atmosphere a rlysis

pOO62 A79-20133
Experimental studies of radiative base heating of

a JOVI&D entry model
L ► IAA PAPER 79-0038]	 pJ064 179-23539

On ishosogeneous scattering models of Titan's
atmosphere

p007i ► 79-29176
Implications of the gas compositional :aaaarements

of Pioneer Venus for the origin of planetary
atmospheres

p0060 A79-40814
Paysical properties of aerosols in Titan's

atmosphere as deduced from visible observations
pOO40 079-167b8

Organic chemistry on Titan
p0099 175-167b9

Study of alternative probe technologies
(NASA-Co-152242] 	 pO050 179-19069

PLANETARY COMPOSITION
On the CH4 au-4 fundamental controversy -

Line-intensity measurements revisited --- for
planetary spectra

p0062 A79-20187
Near-infrared spectra of the Galilean satellites -

Observations and compositional implications
p0067 A79-24185

Upper limits on argon isotope abundances 16 the
Venus thermosphere

Is there liquid water on Europa
p0088 179-51496

PLIEETIIY CRATERS
The expected frequency of doublet craters /A reply/

p0054 L79-11614
PLANETARY EITIT

U ATMOSPHERIC ENTRY
PLANETARY ENVIRONMENTS

IT JUPITER ATMOSPHERE
IT BARS ATMOSPHERE
IT MARS ENVIRONMENT
IT PLANETARY ATMOSPHERES
IT SATURN ATMOSPHERE
IT VENUS 1T80SPHERE

Sealing scientific probes against deep space and
the Veausian environment A tough job

p0066 179-24140
PLANETARY EVOLUTION

Isotopic anomalies in solar system material - Nhat
can they tell us

p0054 179-13047
Gas drag in primordial circumplanetary envelopes -

A mechanism for satellite capture
pGJ72 \79-31518

Subsolidus convective cooling histories of
terrestrial planets

p0075 ► 7^-35829
Implications of the gas compositional measurements

of Pioneer Venus for the origin of planetary
atmospheres

p0060 A79-40814
Origin and evolution of the Saturn system:

Observational consequences

PLANETARY EXPLORATION
U SPACE EXPLORATION

PLANETARY EIPLORRM
U OUTER PLIPETS EIPLORRAS

PLANETARY LANDING
The Pioneer Venus spacecraft program

[IAF	 PAPER	 78-22] p0054 179-11212
Study of entry and landing probes for exploration

of Titan
( NASA-CR-152275 ] p0051 179-23868

PLANETARY MAGNETIC FIELDS
Initial Pioneer Venus magnetic field results -

DaysVI observations
p0066 A79-24153

The Jo0 an n agnetodisk
po080	 179-40791

Initial Pioneer Veaus n aanetic field	 results -
Nightside observations

p0081 A79-40835
PLAIRTAEY MANTLES

On the internal structure of 	 the major satellites
of	 the outer	 planets

p0068 L79-26041
PLaIET ►ET MAPPING

Pioneer	 Venus radar	 mapper experiment
p0067 A79-24176

Anoaalous features	 in thermal	 radiance maps of Venus
p0079 A79-40601

PLANETARY 1E11OLAN
The distri?atron	 of	 S	 IT	 and	 me II in NGC 7027

pUO61	 A79-18984
PLANETARY ORBITS

An	 orbiting	 infrared	 interferometer to search for
nonsolar planets

p0077 A79-38289
PLAIRTAMY MADIATIOI

lntrared	 image of	 Veaus at	 the time of Pioneer
Venus probe encounter

p0067 179-24168
Jovian electron propagation out of the solar

equatorial	 plane	 - Pioneer	 11 observations
p0070 A79-27712
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PLINITIMT ROTATION
	

SUBJECT INDEX

Spatially reholved methane band photometry of
Jupiter. I - Absolute reflectivity and
center-to-limb variations in the 6190-, 7250-,
and 8900-A bands. II - Analysis of the south
equatorial belt and south tropical zone
reflectivity

p0073 A79-32207
Anomalous features in thermal radiance maps of Venus

p0079 A79-40601
Interplanetary electrons - What is the strength of

the Jupiter source
p0083 A79- 44637

PLANET/NT ROTATION
time dependent model of the Jovian current sheet

p0054 A79-11512
Noaresonance rotation of Venus

p0076 A79-37825
PLANETARY SATELLITES
U NAIUHkL SATELLITES
PLANETARY SPACE FLIGHT
U INTERPLANETARY FLIGdT

PLANETARY SPACECRAFT
U INTERPLANETARY SPACECR ► 'T
PLANETARY STRUCTURE

Structure of the atmosphere of Venus up to 110
kilometers - Preliminary results from the four
Pioneer Venus entry probes

p0067 A79-24169
on the internal structure of the major satellites

of the outer planets
p0068 A79-26041

The vertical structure and thickness of Satursls
rings

p00d9 A79-52332
PLANETARY SURFACES
IT BARS SURFACE
PLANETARY TEMPNNATUBI

The mean Jovian temperature structure derived from
spectral observations from 105 to 630 cn kaysers

p0091 A79-54466
PLAVITOLOGT

Climatic change on the terrestrial planets
pOU72 A79-31514

Venus tectonics - Another earth or another Mars
p0088 A79-51498

Stellar occultation studie7 of the solar system
pOJ90 179-54140

PLANETS
IT EITRASULAR PLANETS
IT GAS GIANT PLANETS
IT JUPITER (PLANET)
IT MERCURY (PLANET)
IT SATURN (PLANET)
IT TERBESTRI ► L PLANETS
IT VENUS (PLANET)

PLANFORNS
IT DELTA RINGS
IT VARIABLE SWEEP WINGS
IT WING PLANFORMS

PLANNING
Nr AIRPORT PLANNING
IT SINAGEBENT PLANNING
IT MISSION PLA/NINE

PLANOTROIS
IT THERRIONIC DIODES

PLANTS (OCTANT)
Soren	 -pus solution to the p_oble n of culturing

krabi	 s plants in sealed containers for
spaceflights of long duration

p0112 A79-41704
PLASMA CERRISTRI

Plasma polymerization of ethylene in an
atmospheric pre-sure-pulsed discharge

p0111 179-40271
PLASMA DIAGNOSTICS

Temperature and ionization balance aependence of 0
VII line ratios --- in solar corona

p0056 A79-13722
Microwave diagnostic for the determination of the

electron temperature of a low density
shnck-heated argon plasma

pOJ23 A79-15258
Retarding potential analyzer for the Pioneer-Venus
Orbiter Mission

pOO74 179-34948
PLASMA DIFFUSION

Radial diffusion of Io-injected plasma
pJU74 A79-33517

Plasma diffusion into the rake of Venus
p0075 A79-36429

PL►SBA DISPERSID4
U PLASMA DIFFUSION

PLASMA DTIAMICS
Initial observations of the Pioneer Venur orbiter

solar rind plasma experiment
p0066 A79-24155

PLASMA FLOW
U BAGNETOHTDBODYNAMIC FLOW

PLASMA FLUX MEASUREMENTS
Evidence for earth nagnetospheric tail associated

phenomena at 3100 R Bob E
pOO84 A79-45887

PLASMA GENERATION
U PLASMA GENERATORS

PLASMA GRNBMATORS
The TELEC - A plasma type of direct energy converter

--- Thermo-Electronic Laser Energy Converter for
electric power generation

p0059 A79-16629
PLASMA BEATING

Solar sustained plasma/absorber conceptual design
[NASA-CE-152304]	 p0052 V79-28730

PLASMA INSTABILITY
U BAGIETOHYDRODYSAMIC STABILITI

PLASMA INTERACTIONS
NT PLASMA-ELEC?ROMIGNETIC INTERACTION
Compression of Jupiter's magnetosphere by the

solar wind
pOU54 09-11503

Crustal evolution inferred from Apollo magnetic
measurements

p0076 A79-39117
PLASMA LATERS

Energetic electrons in Jupiter's dawn n agnetodisc
p0086 A79-47358

PLASMA PNISICS
dydromaynetic waves acd Lurbulence in the solar wind

p0090 A79-53656
PLASMA SOUND NAVES

q KLGNETOHYDBODYl1BIC NAVES
U PLASMA NAVES

PLASMA S ?ABILITT
U MAGIETOBYDRODYIABIC STABILITY

PLASMA TNBPEEATURE
Temperat u r e and ionization balance dependence of 0

III line ratios --- in solar corona
p0056 A79-13722

PLASMA THEORY
U PLASMA PHYSICS

PLASMA TURBULENCE
Hydromaqnetic waves and turbulence in the solar wind

p0090 A79-53656
PLASMA RATES

Plasma raves near Venus - Initial observations
p0120 A79-24154

PLASMA- ELECTROMAGNETIC INTERACTION
Microwave diagnostic for the determination of the
electron temperature of a low density
shock-heated argon plasma

p0023 179-15258
PL►SBA-PAWTICLI INTERACTIONS

The interaction of the solar wind with Bars, Venus
and Mercury

p0090 A79-53663
PLASMAS (PITSICS)
IT ARGON PLASMA
IT COLLISIONLES5 PLASB1S
IT COSBIC PLASMA
NT ELECTRON PLASMA
NT HIGH TEMPERATURE PLASMAS
NT HYDROGEN PLASMA
IT NONEQUILIBRIUM PLASMAS
IT OIYGEI PLASMA
NT hARF.FIED PLASMAS
IT SOLAR WIND
IT STELLAR WINDS

PLASNOLTSIS
Experiment K-002: Results of histological
examination of inquinal lymph nodes,
suppl.sentary report --- COSMOS 762 satellite

pOO94 M79-11662
PLASHONS

Photoiaduced currents in setal-barrier-metal
Junctions

pOO59 A79-1b634
PLASTIC COATINGS

oxygen post-treatment of plastic surface coated

200



SDOJECT INDNI
	

POTASSIUM

with plasma polyeariteo silicon-containing
monomers
[NASA-C A SE--ABC-10915-2] 	 p0116 179-18052

PLASTIC FILES
U POLTI ' SRIC FILMS

PLASTICS
IT CARBON FIBER REINFORCED PLASTICS
IT EPDXY RESINS
IT PHENOLIC RESINS
IT POLYBUTIDIEME
NT PJLTETHYLENES
IT POLTSTT'ENE
IT POLTTET AFLUOROETMYLENE
IT REINFORCED PLASTICS
IT TEFLON ( TRADEMARK)
NT THERSOPLASTIC RESINS
IT THERBJSETTING RESINS

PLATINOB
An atomistic calculation of two-dimensional

diffusion of a Pt adato n on a Pt/ 1 1 0/ surface
p0070 179-27373

L-shell Auger and cosier -Rrooig spectra from
relativistic theory

p0033 A79-47476
POINT MATCHING METHOD (EATEEEATICS)
U BOUNDARY VALUE PROBLEMS

POINT SOURCES
Jcpiter's magnetosphere as a 'point sonrce' for

electrons propagating from 1 to 12 AO
p0076 A79-37525

POIBTIIG CONTROL STSTEBS
Control sys tem designs for the shuttle infrared

telescope facility
[ NASA-CE-162321 ]	 pO053 M79-33111

POISBOILLE FLON
U LAMINAR FLOW
POISSON PROCESS
U STOCHASTIC PROCESSES

POLAR CAPS
A numerical model of the Martian polar cap Finds

p0086 A79-48086
POLARIZATION (CRARGE SEPARATION)

On the charge polarization of cosmic systems
p0073 A79-33153

POLARIZATION CBANACTRRISTICS
Airborne infrared and submillimeter astronomical

polarization measurements at different wavelengths
--- C-141 observations
[NASA-CR-158751]	 p0052 979-27044

POLLUTION
IT AIR POLLUT:J9

POLLUTION BONITORING
Stra ' ospheric - related research using the shock tube

p0057 A79-15225
COS in the stratosphere --- sulfuric acid aerosol

precursor
p0109 A79-31337

Automated electrical impedance technique for rapid
enumeration of fecal coliforms in effluents from
sewage treatment plants

p0111 A 79-39970
Rapid, single- step most-probable - number method for
enumerating fecal coliforas in effluents from
sewage treatment plants

POLTATORIC GLEES
IT	 DIATONIC GASES
POLTATONIC NOLRCOLES
IT DIATONIC	 MOLECULES
IT TRIATONIC MOLECULES

POLYNRNZIBIDAZOLE
Ultiathin metallized	 PEI	 paper

[NISI-CH-151281] p0051 n79-25230
POLTROTADIRNN

Spectroscopic study of	 photosessitized oxidation
of	 1,4 - polybutadiene

p0063 A79-11348
C-13	 IND spectroscopic study	 o.` epoxidized

1,4-polyisoprene and	 1,4 - polybutadiess
p0070 A79-27425

POLTETNTLENES
Strain-race/temperaturs behavior of high density

polyethylene in compression
( NASA-TM-78,44 ) p0039 179-12122

POLTINIDER
Ambient cure polyiside foams --- thermal resistant

foams
[NASA-CASE-ANC-11 1 70-1] p0091	 979-11215

POLTISOPRBNES
C-1-i NMR spectroscopic study of epoxidized

1,4-polyisoprene and 1,4-polybutad'aae
p0070 A79-27425

POLTNEB CERNISTRY
Thermochemical characterization of some thermally
stable thermoplastic and thermoset polymers

p0063 A79-22774
POLYMERIC FILES

Preparation of dielectric coating of variable
dialcctric constant by plasma polymerisation
[NASA-CASE-ARC-10892-21	 pO11b 679-14214

POLTNERIZATIOn

Plasma polymerization of ethylene in an
atmospheric pressure-pulsed discharge

p0111 ► 79-40271
Ambient cure polyiaide foams --- thermal resistant

foams
[VISA-C15E-ARC-11170-1] 	 p0091 179-11215
reparation of heterocyclic block copolymer
omega-diLmidoximes
(NASA-CASE-ARC-11060-1) 	 p0091 279-22300

Process for the preparation cf new elastomeric
polytriazines
[NASA-CASE-IRC-11:48-11	 p0091 179-22301

New perfluoroalkyl polytriazines containing
pendent iododifluoromethyl croups --- sealers
for aircraft structures
[VISA-CASE-ARC-11241-1] 	 p0092 n 79-24153

An improved synthesis of 2, u, d, 10-textroxzepiro
(5.5) undecane
[NASA-CASE-ARC-11243-1] 	 p0092 n 79-30375

Improved synthesis of polyforsals
(NASA-CASE - ARC-11244 - 1]	 p0092 V79-30376

POLYBRBS
Thermal rearrangements of unsaturated polymers

pOO57 A79-14548
Production and anallsis of thermal decomposition

products from p : lymeric materials
p0065 A79-238,3

Toersochesica'. and flaraability properties of scm,'
thetaoplaj'. ic mud tl.eraoset polymers - A reviPv

p007 1 ► 79 -.j2f iO
Photosensitized oxidation of ansa!urated polymers

( NASA-TR . 78604 )	 p0046 179-17:41
POLTMOMTALS

A sequemtia. method for spline approximation with
variable kn.,ts --- recursive piecewise
polynomial signal processing

pUU27 179-1614,e
POLTPBPTIDES

Identification of a tripeptidyl aminopeptidase in
the anterior pitait . ary gland - Eftect on the
chemical and biological properties of rat and
bovine growth hormone.

p010b 179-1 944 9
A model for stereospecific recognition of puLiaes
as an element of a DNA polypeptide recognition
code

pO111 ► 79-37950
POLISTIAENE

Effect of pyrolysis teaperatur^ and air flow on
toxicity of gases from a polystyrene polymor

p0069 ►79-26581
POLYTETBAFLUORGETHILEAN

Ttansieot ablation of Teflon in intense radiative
and convective environments

,-u077 A79-38113
POLTURITHABE FOAM

Preparation of linear hydroxy substituted
polyphosrhazenes --- flame retardant
oolyurv t haae foam
,NASA-Cw-152182]	 p0048 019-10144

POSITIONING
Advanced vehi:le separation apparatus ---
automatic positioning of models for studies
involving separation of aerodynamic shapes

p0118 179-213o4
POTABLE LIQOID3
IT POTABLE WATER

POTABLE NATIN
Tour-maa rated dual catalyst system for the
recovery of water from uiiae
[NASA-CR-152127]	 p0101 079-16550

POTASSIUN
Relationship 3etween protoa motive force and

potassium ion transport in Malobacterium
halobium envelope vesicles

po111 179-40775
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SUBJECT I1611

POTENTIAL RNEIGT
ET COO-ORB POTENTIAL
IT ELECTRIC POTENTIAL
An optimized potential function for the

calculation of nucleic acid interaction
energies. I - Base stacking

p0109 A79-32252
10TENTIAL FLOW

Faet, conservative schemes for the full potential
equation applied to transonic flows

p0065 A79-23692
Preferential spectral transport by irrotational

straining --- for turbulence energy dissipation
rata equations in boundary layer flows

p0077 179-38912
Acceleration of transonic potential flow

calculations on arbitrary meshes by the multiple
grid method
[AIL 79-1458]	 p0123 A79-452t:

POTENTIAL GRADIENTS
Coupling of ispartate and serine transport to the

transseabrans electrocbesical gradient for
sodium ions in Balobacteriu n halobias -
Trauslocation stoichiometries aid apparent
cooperativi y

p0104 179-10425
POTENTIAL TRRORT

Rotary- ring aerodynaaiee. Volume 1: Basic
theories of rotor aerodynamics with application
to helicopters --- momentum, vortices, and
potential theory
[NASA-CE- ' 082]	 pO124 179-22039

An implicit algorithm for the conservative,
transonic fall - potential equation with effective
rotated differencing
[NISI-TM-78570]	 p0045 179-23909

PONES DENSITI (ELECTROMAGRETIC)
U RADILIT FLUI DENSITY

POWER EFFICIENCY
Quantitative energy extraction measurements in a

photoionization - stabilized self -sustained Is?
laser

p0063 179-22861
POWER GRINRATOES
U ELECTR IC GENERATORS

P07ER SPECTRA
A method for predicting full scale buffet response

with rigid wind tunnel model fluctuating
pressure data. Volume 2: Power spectral
densities for method assessment
[VISA-CE-3036]	 p0014 579-14021

Field measurements of penetrator seisaic coupling
in sediments and volcanic rocks
[NISI-78- 76572] 	 pOJ43 279-21977

POININD LINT AIRCRAFT
Recent progress in rotorcraft and powered-lift

research
p0025 A79-16674

Faei-conservative guidance system for powered-lift
aircraft
(AIIA 79-1709)	 p0032 179-45363

Configuration management and automatic control of
an augmentor wine aircraft with vectored thrust
[NASA-TP-1222]	 pO037 179-17872

Fuel-conservative guidance system for powered-lift
aircraft
r 1ASl-TM-78595]	 p0009 079-26009

PRECAUTIONS
7 ACCIDENT PREVENTION
PIECIPITITION (BETNOROLOGT)

YT RAIN

PREDICTION ANALYSIS TECHNIQUES
prediction method for velocity and temperature
profiles in a two-dimensional nominally steady
turbulent boaad • ry layer

pJO78 A79-36926
Procedure for noise prediction and optimizatlin of
advanced tecLuology propellers
(NASA-CR-3080]	 p0017 979-22100

PRailCTIONS
V7 PERFORMASCI PREDICTION

PRISSNR1
IT HIGH PRE55URE
IT IITR'CRAXI ► L PRESSURE
IT ULTRAHIGH NACOOM
IT WILL PRESSURE

PRESSURE DISTRIBUTION
Pseua.-direct solution to the bov7dary-layer
equations for separated flow

(AIIA PAPER 79-0139]	 p0064 179-23519
Structure of the atmosphere of Venus up to 110
kilometers - Preliminary results from the foul
Pioneer Venus entry probes

p^067 179-24169
The:eal contrast in the atmosphe r e of Venus -

Initial appraisal from Pioneer ienus probe data
p0080 A79-40810

PRESSURE FIELDS
0 ms sORE DISTRIBUTION
PRESSURE InSUBBRNNTs

"eleaetry of iotracranial pressure
po121 A79-41400

A n athod for predicting full scale buffet response
with rigid rind tunnel model fluctuating
pressure data. Volume 1: 1rediction method
development and assessment
[9151-CR-3035]	 p0014 N79-14020

Airborne pressure and temperature measurements
during the 1977 intertropical convergence zone
experiment

p0046 179-26727
Pressure dn_ temperature measurements from the D-2
aircraft during the 1977 intertropical
convergence experiment

p0046 N.9-26728
PRESSURE SUITS
IT SPACE SUITS

PRESSURE WELDING
IT ULTHAS09IC WELDING

PREVENTION
IT ACCIDENT PRETENTION
IT FIRE PREVENTION

PEIBART COSMIC RATS
IT SOLAR C3SRIC HATS

HLE-particle dosimetry --- cosmos 782
p0094 X79-11658

PRINATRS
IT HUNAN BEINGS
NT BONNETS

PRINTING
IT :UOTOLITdOGBAPHY

PRIVATE AIRCRAFT
D GENEi'AL ATIATION AIRCRAFT
r=Iq LR1 SOLVING
IT ASYMPTOTIC METHODS
IT 11391: 1 11 SOLUTION
Direct solutions for Sturm-Liouville systems with
discontinuous coefficients --- structural
vibration

pO127 A79-46063
Planning and satagisg future space facility projects
--- nanageaent b y objectives and group dynamics
[ NASA-TM-785oo ] 	 p0099 179-2591'1

A Xavier-stokes fast solver for turbulent modeling
applications
[NASA-TE-78612]	 pO047 179-31528

PROCEDURES
91 FINITE ELEMENT METHOD

PNOGRIn 11NAGIBEIT
U PROJECT MANAGEBENT

PROGRANNED INSTRUCTION
IT COMPUTER ASSISTED INSTRUCTION

PROGRABRING LINGOAGIS
IT FORTRA n
IT PL/1
Exploring team avionics systems by simulation

p0030 179-38882
PROGRAMS
NT ASSESS PROGRAM
vT EUROPEAN SPICE PRCGBIMS
NT GALILEO PROJECT
IT NASA PROGRAMS
IT PROJECT 59TI
IT QUIET ENGINE PROGRAM
IT SATURN PWU.:EC'.
IT SEASIT PROGRAM
IT SPACE PROGRAMS
IT TILT ROTOR RESEARCH AIRCRAFT PROGRAM
IT U.S.S.R. SPACE PROGRAM
PROJECT BANAGIRENT

Overview of FIREMEN program at Ames Research Center
p0039 179-12040

A critical reviev of the life sciences project
management at Ames Research center for the
Spacelab Mission development test 3
[OAS ► -TP-1304]	 p0O'+0 179-16709

Planning and managing future space facility projects
--- management by objectives and group dynamics 3
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( VISA -TR-78586]	 p0099 179-25914
PROJECT SITI

Observational program options and system
reguiremeDtee f ,lr the search for extraterrestrial
intelligvace /SETI/

pO105 A79-12509
:;ETI - Htgh sensitivity sea:ehes at NASA with high

spewd tape recorders
(LAP PAPER 79-A-43)	 p0090 A79-53436

PIOJICTS
IT GALILEO rsuJEiT
IT PROJECT SETI
MT SATURN PROJRC'

PROPAGATION (NITERSION)
MT CIA,'N PROPAGATION

PEOPAGATION BODES
Equatorial wave-mean flow interaction - a
numerical itudy of the role of latitudinal shear

pO121 A79-43930
PROPAGATI01 VELOCITY

Evidenco for a constant spmea of shock propagation
between 0.8 AO and 2.2 AD

p0083 A79-44625
PROPELLANT SVOEAGE

Performance comparison of cart` and space storable
biptojellant systems an interplanetary missions
[DCl LR PAPEN 78-104]	 p00S6 A79-14065

PROPELLANTS
MT CRYOGENIC ROCKET PROPELLANTS
MT MOIOPROPELLANTS

PROPELLER BLADES
Ioterfetemce effects of a'reraft components on the
local blade angle of attack of a wing-soonted
propeller
CI ► SA-TI-785871	 p0004 M79-25021

PROPELLER SLIPSTIEARS
Propeller slipsttea n ring interactions at Bach no.

0.8
(51E PAPER 7809971	 p0027 A79-25881

PROP RLLILS
AT TILTED FRUrELLNES
Sapersonic propeller not se in a uniform flow

(ALA& PAPER 79-03481 	 p0026 A79-19681
Procedure for noise pred l,•4 om • d optimisation of

advanced technology propell
( USA-CR-3080 )	 pOO17 179-21100

Simulated propeller slipstream effects on a
supercritical wing
( NASA-CI- 1521381	 p0017 179-25024

PROP I IOC EFTI01
Evaluation of kinesthetic-tactual displays using a

critical tracking task
p0124 N79-17516

PR0N3LSIOI
MT ASCENT PROPULSI01 STSTEE5
NT SPACRCRA..-T PROPULSION

PROPULSION SISTER CONFIGURATIONS
IT &SCENT PROPULSION SYSTEMS
Thrust and mass flow characteristics of four 36

inch diameter tip turbine fan thrust vectoring
:systems in and cut of ground effect
[NASA-CI-152239]	 pOJ17 179-26J56

Aerodynamics of a tilt-nacelle V/STOL propulsion
system
CN&sA-TM-78606]	 p0010 179-27138

PROPULSION SYSTEM PNIFOII&ECN
Pertormance comparison of earth and space storable

bipropellant systems to interplanetary missions
CDGLI PAPER 78-1041	 pO056 ► 79-14065

The monopropellaat hydrazine propulsion subsystem
tot the Fioneer Venus spacecraft
(ALA& PAPER 79-13291	 p0019 ► 79-40761

Aerodynamic effects of an attitude control tame on
a tilt-nacelle I/STOL propulsion system
(AIAA PAPER 79-18551 	 pJ033 A79-47914

An owervlew of the quiet short-haul research
aircraft program
[ NASA-TM- 78S45 ] 	 p0004 179-1100

PNOSTNITIC DEVICES
Computer design synthesis of a below knee-Syme

prosthesis
P0111 09-44300

PIOT ECTI OI
IT ITS PROTECTION
IT THERMAL PROTECTION

PIOTNCTIVI CLOTNING
IT SPACE SUITS

PIOTICTIVI COATINGS
Firm protection covPttnq for small diaaster missiles

PIROLTSIS

(NASA-CASE-ARC-11104-11	 p0092 179-26100
PROTEIN IRTA/OLIS n
IT LIPID BETABOLISB

In vivo response of ornithime deearboxylaae
activity to growth hormone as demosstrated by
oxidation of 1-ormithiae-l-/C-14/ is
hypophysectomized rats

pO104 A79-12400
Seaescent changes in the ribososes of animal cells

in viva and in vitro
pO108 A79-27226

ROC-/Cr-51/ half - life and albumin turnover in
growing Bugle dogs during chronic radial
acceleration

pO108 A79-27553
PIOTRINS
IT ADENINES
IT ALBUSINS
IT COINITMES
IT ^UA91IPS
IT IUCLIOT;DVS
IT POLTPEP1025
An approack to the origin of self - replicating
system. 1 - Intermolecular interactions

p0111 A79-37946
Energy transduction in Halobacteriu n halobiun

pO115 A79-53000
PROTON BEATS

Relationship between proton sotive force and
potassium ion tra n sport in ealobacterion
halobiu• envelope vesicles

pO i 12 A79-40775
PROTON FLUX DENSITY

The radial evolution of the bulk properties of the
solar wind

p0083 A79-44614
PNOTOSTAN7

Numerical calculations of protostallar
hydrodynamic collapse

p0070 A79-26792
PRUSSIC ACID

U HTDIOCYANIC ACID
PSTCROACOUSTICS

The annoyance of multiple noisy events --- ratings
for simulated flyovers
( ► IA ► PAPER 79-0653)	 p0108 A79-26895

PSTCIOLOGT
IT COGNITIVE PSICIOLOGT
NT PSTCBOACOUSTICS

PSTCIOPRTSICS
IT PST1,40A000STICS

PSTCBOPITSIOLOGT
NT wUIKLOADS (PSTCHOPHTSIOLOGT)

PULSATING PLOI
U UNSTEADY FLOW

FUIIPICATION
AT 112 PURIFICATION

PURINSS
NT ADENINES
IT GUANINES

HC'I - A plausible source of parires, pyrimidines
and amino acids on the primitive earth

pO107 A79-20164
I model for stereospecific recognition of purines
as an element of a DO& polypeptide recognition
code

pO111 A79-37450
PTIA111N5
MT AI LIES

PTIIIIDIIES
IT MITOCHONDNIA
HCI - A plausible source of parines, pyrisidines

and amino acids on the primitive earth
p4)107 A79-102ne

Chemical evolatioo. VIII - Pyrisidines from
hydrogen cyanide

pO111 A79-37939
PTIOGIAPEALLOT
U COMPOSITE RATENIALS
U 69FRICTURT MATERIALS

PYROLYSIS
Production and aaalysis of thermal decompOSitiOm

products from polymeric materials
pJOb5 &19-21851

Effect of pyrolysis temperature and air flow on
toxicity of gases from a polystyrene polymer

PJ069 A79-16581
Toxicity of pyrolysis games from polyozymethylene

poub9 179-26582
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S"'JoCT 11011

Effect of pyrolysis temperature and air flow on
toxicity of gases from Douglas fir in IISF
toxicity test

p0069 A79-26583
PTIONETIT
U TEAPERITURE MEASUREMENT

PTEROLES
IT IIDOLES
ET TRTPTOPHAE

QO ►ITITATIVI iNALiSIs
Quaatitative analysis of selected bone parameters

p0095 179-11bb8
QUARTOS RK NANICS

Theory of molecular rate processes is the presence
of intense laser radiation

p0079 179-40600
QUNDEIIG ?IRONY

A lueueiug modal of pilot decision making in a
multi - task flig

h
t samagemeut situation

P0101 179-17497
QUIET ENGINE FROGMAN

Design and performance of the propulsion system
for the quiet short-haul research aircraft /QSRA/
( ►IAA PAPER 79-13131	 p0031 k79-40760

R
RADAR

IT LANDING IADIS
IT OPTICAL RADAR
IT SYITSETIC APERTURE RADAR
IADAI AFFROACE CONTROL

Flight investigation of helicopter IFS approaches;
to oil rigs using airborne weather end sapping
radar
[IHS 79-52]	 p0035 179-49104

L DAn ►STROBORT
monresonance rotation of Venus

p0076 A79-37825
RADAR CROSS SECTIONS

A study of structural concepts for low radar cross
section /LICS/ fuselage configurations

P0022 1 A79-1090e
RADAR MAPS

Pioneer Venus radar sapper experiment
p0061 A79-24176

RADAR NAVIGATION
Evaluation of the navigation performance of

ahrpboard-VTOL-landiag guidance systems
[ ► Ill 79-17.38]	 p0032 179-45362

Flight investigation of helicopter IFS approaches
to oil rigs using airborne weather and mapping
radar
(AHS 79-51]	 p0035 179-491J4

RADAR SCATTERING
Simulated lidar return from a one-diawnsional

stratospheric aerosol model
p0070 A79-27857

RADIAL DISTRIBUTION
Hadial diffusion of lo- iajected plasma

pO.374 A79-33517
The radial evolution of the bulk prop*.ties of the

solar wind
p0J8J A79-44624

RADIAL ► ILO-ITT
Searching for noasolar planets

pJ073 179-32217
RADIANCE

Anomalous features In thermal radiance maps of leaus
p0079 A79-406JI

SADIINT FLUX DENSITY
IT ELECTRON FLUX DENSITY
IT PARTICLE FLUX DENSITY
IT PROTON FLUX DENSITY
IT RIDIAICE
On the CHa nu-4 fundamental controversy -

Line-intensity measurements [@visited --- for
planetary spectra

p0362 A79-20187
Cosmic ray intensity gradients in the outer solar

system measured by Pioa^er 10 and 11
pOO76 A79-37422

An interpretation of Akasofu's substors parameter
p0083 A74-4303b

1 ► D1AIT INTENSITY
U RADIANT FLUI DENSITY

RADIATION ABSORPTION
IT ►TAOSPBERiC ATTENUATION
IT ELECTROMAGNETIC ABSORPTION
IT MOLECULAR ABSORPTION
IT PBOTOABSORPTION
IT ULTRAVIOLET ABSORPTION
A simplified method for calculating the
atmospheric boating rate by absorption of solar
radiation in the stratosphere and mesosphere
[N ► SA-TP-1398]	 p0040 M79-16493

IADIATIOn C12"TRII
IT PBOTODECONPOSITIO n
IT PHOTODISSOCIATIOV

RADIATION DAMAGE
Effects of high-LET neon /N-20/ particle

radiation on the brain, eyes and other head
structures of the pocket souse - I histological
study

p0113 A79-44798
RADIATION DITRCTORS
IT DOSIBITE25
Cryogenics for spacecraft

p0072 A79-31002
RADIATION DISTRIBUTION
IT DIFFRACTION PATTERNS

RADIATION DOSAGE
Space radiation dosimstry onboard COSMOS 936: US

portion of experiment I-206
p0096 979-11677

RADIATION EFFECTS
IT RADIATION DAMAGE
Cosmic ray effects on the eyes of stationary and

centrifuged rats flova on COSMOS 936, experiment
X-207

p0097 179-11678
RADIATION EXPOSURE
U RADI ► rIOI DOSAGE

RADIATION NAAARDS
Some perspe-tives on research into the `iological

response to non-ionizing electromagnetic radiation
--- relation to SITI, SPS, and other government
projects

P0107 I70-24879
RADIATION INTENSITY
U RADIANT FLUX DENSISI

RADIATION BIASORING INSTEUIIITS
IT DOSIMETERS
IT IIFRAIRD DETECTORS
97 IIFRARZD IADIUBRTERS
IT INFRARED SPECTROBETEIS
II SIFR ►RED SPECTRUPHOTOSSTIRS
IT RADIATION DETECTOIS

RADIATION BIDICIIE
17 RADIGBIOLOGT

RADIATION LAOIS/
U ELECTROMAGNETIC NOISE

RADIATION SOURCES
IT POINT SOURCES

RADIATION SFMCTRA
IT ABSORPTION SPECTRA
IT EMISSION SPECTRA
IT H ALPS& LINE
IT INFRAVED SPECTRA
IT LIVE SPECTRA
IT RICRGIAYE SPECTRA
IT SOLAR SPECTRA
IT ST3LLAR SPECTRA
IT TELLURIC LINES
IT ULTRAVIOLET SPECTRA
IT VIBRATIONAL SPECTRA
IT I MIT SPECTRA
Absolute measurements of the electronic transition
moments of seven baud systems of the C1 molecule
(NASA-TM-78574]	 pOO43 n 79-21482

RADIATIVE BEAT TIANSFEE
Experimental studies of radiative base beating of

a Jovian entry model
( ► IAA PAPER 79-0.338]	 pUOba A79-23539

Modeling of radiative heating of base region of
Jovian entry probe
( ► IAA PAPER 19-00391	 pOO65 A79-23540

1̂  general and computationally fast formulation for
radiative transfer with scatterteg
(AIAA PAPER 79-1035]	 pOO1b A79-360:6

Transient ablation of Teflom in intense tadiative
and convective ^nviroumeuts

P0077 A79-18113
RADIATIVE TRANSFER
07 RADIArIVE HEAT TRANSFER
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A

Radiative transfer of X-rays in the solar corosa
p0056 179-13723

Scattering by nos- spherical particles of Oise
comparable to a wavelength - I now
semi-empirical theory --- atmospheric radiative
transfer

p0062 179-21029
Scattering of emitted radiation from inhomogeneocs

and oosisotheraal layers
p0071 179-29001

Line-by-liar transport calcslatiors for Jupiter
entry probes --- of radiative transfer
[AI1, PAPBR 79-106:1	 p0077 A79-3856:

I.tmrs of the ultraviolet absorber is tie Venus
cloade - Infetesces based on Piommar Venus data

P0081 179-40821
Calculation of radiative properties of

nanegailibrium hydrogen plasma
p0086 179-47514

AP_Itcation of a coupled aerosol formation:
Radiative transfer model to climatic studies of
aerosols

pOO42 679 -20675
RADICALS

ATHYDIOITL RADICALS
l,DI0 COINOIICATIOI

MT R1DIU TELERRTBT
RADIO RQUIPNa/?
ITRADIO FICEIVER6

1,010 FRIQOaNCT DISCEARGE
Electric Jisrharge for treatment of trace

cootamivants
[ MASI -CkSE-ARC- 10975- 1 ]	 p0116 179-1524S

RADIO F11Q0E/CT IREBF/NRICI
MT ELECTRORAGIETIC NOISE
1T 

WHIST  
EIS

RADIO FIEQOINCY 10I32
0 ELECTROMAGNETIC MORSE

IADIO OCCULTATION
Initial observations Of the sightside ionosphere

of Tones from Pioneer Tabus Orbiter radio
occultations

pOO81 A79-4J829
RADIO PBOPAGk?ION

U RADIO TRANSMISSION
RADIO /RCIITIES

A class of programmable satellite rseeiwers
p0077 A79-38718

A wersatile aicroproccssor-coat rolled hybrid
receiver --- with firaware control for operation
over large fregmeacy uncertainty

p0079 A79-40502
RADIO SIGNAL FMCiAGATION

U RADIO TRAMSN:SSIO n
RADIO SPECTRA

ET BICIONAII SPECTRA
RAD10 TRLRRITRT

I long-range and Long-life telemetry
Jata-acquisition system for heart rata and
multiple body temperatures from tree-tanginq
animals
[NASA-TN-7b5901	 p0119 179-2b7b2

RADIO ?BACKING
IT NILDLITE R,DIOLOCATION

RADIO TIAESIISSION
IT IJIOSPdFRI: PkuPAGITIO n
AT RICIOIAVE TRANSMISSION

At LDJuCtLTely powered telemetry system for
temperature, BIG, and activity soaltoriag

P0121 179-41424
Electromagnetic noise and radio wave propagation

below 100 kHz to the Jovian ataosphoro. I - The
equatorial region

pOJ90 A79-53033
RADIO sagas

IT a1CRJN,TE>
n T 500MI:LIMETIA VMS
AT 10	 LEAS

RADIOACTIVE DICAT
Atomic elvitroa excitation probabilities luting

orbital elea:troa captuLe by tie nucleus
p0079 179-40492

BADIOACTIVI ISOTOPRS
A7 CARBON 14

AADI05I0L0GT
Effects of high-LIT neon /1e -20/ particle

tadlatlon nn the brain, eye n mad other head
attucturor. of the pocket mouse - A histological
st kid T

pO113 179-44748
RADIOGRAPIT

IT AIGIJGRA:HT
RIDIOBITAIS

MT INFRARED DETBCTORS
IT INFRARED RADIOBRTIRS

SAID
Favirosaental fog/rain visual display system for

aircraft simalators
(T,SA-CAST-ARC-11158-1)	 p0117 579-33220

RANDOM ACCESS 32JORT
BASF transposition network: A computing network

for unscrambling p-ordered vectors
[NASA-TP-10:6]	 p011: 179-21022

RADDO n DISTRIBUTIONS
0 STATISTICAL DISTRIBUTIONS

RANDOM PROCE3310
The •:petted frog "bey of doublet craters /A reply/

p0054 179-11ft4
Analytical aspects of Raadomdec analysis --- for

vibratioe, sodas and nondestructive flaw detection
(AIAA 79-J826]	 p0029 A79-29J44'

The human as a detector of changes in variance and
bandwidth

POW 179-17496
RADDO n VIBRATION

Analytical aspects of laadomd*c analysis --- for
vtbratios modes and nondestructive flaw detection
(AIAA 79-0828]	 pOO29 179-29044

RANGE CONTROL
U TRAJECTOAT COITRJL

RAPCON (CORTMOL)
U BADAR APPROACH CONTROL

RAPID !IANSIT SYSTUS
Role of helicopters in airport access

p0J25 A79-18574
RARE GAS- RALIDE LASERS
AT 1I102 FLUORIDE LASERS

RARE GASES
IT Al"I ISOTJPIS
IT HELIUM
IT LI 6 UID HELIUM
IT n Eon
IT IIUI ISOTJPIS

Rliminatios Of taconite and Dowel sulfides as
Important carriers of noble gases in
carbonaceous meteorites

p0108 09-26436
IAIIFIID GASES

IT IITIRPLAMETART GAS
IT INTEISTELLAR GAS

RAREFIED PLASNA3
Fields and plasmas in the Oster solar system

p0080 179-4J788
Plasma in the Jovian torrent sweet

p0082 179-41293
RATES (PAR TINE)

AT ACCELIIATION (PHTSICS)
IT AIISPBED
IT DICELIRITIO n
IT RLRCTRJI FLUI DIISITT
IT FLON VELOCITY
AT FLUX DENSITY
AT GROUP TILJCITT
IT HEIRT R ► TI
AT HEAT FLUX
IT HIGR ACCILER ► TIOA
IT HIGH GRAVITY 91TIROMBENTS
AT Lam: SPIED
IT HISS FLUB RATE
IT PARTICLE FLUX DEISITT
IT PROP"kTION VELOCITY
AT PROTON FLUX DRISITT
IT RADIAL VILOCITT
IT RADIAMCA
IT RADIANT FLUI DENSITY
IT SOLAR 9I1D TILOCITT
IT STRAIN RITE
IT SUPERSONIC SPEEDS
AT TIP SPIRD
AT TRANSONIC SPEED
AT NIID VELOCITY

RATIONAL FIICTIOBS
On certatD families of rational functions arising

is dynamics
p0034 A79-47993

RATIOS
IT FINENLSS RATIO
AT RICH IOMHIR

1
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IT PATLOID BASS ZITIO
IT REYNULDS NUMBER

RATS
Weight control and restraint of laboratory rats

p0069 A79-26534
Low tryptophan diet decreases brain serotosin and
altars response to apoaorphine

pO 112 179-40672
Thermorequlation in unrestrained rats during and

after exposure to 1.5-4 G
pO 112 179-41185

RAl^: • GE-tI2Z 61110D
Viirat  anA response of nonuniform rotating

beams with discontinuities
[114A 19-0731]	 p0127 179-29005

REACTION JITS
0 J87 FLOE

IRACTIOI KINETICS
Nitrogen-sulfur compounds in stratospheric aerosols

p0061 A79-19011
Rate equation for desorbinq particles

p0068 A79-25104
Calculated rate constants for the reaction CIO • 0

yields Cl • 02 between 220 and 1000 K ---
stratospheric ozone reactions

p0086 179-482S2
REACTION TIME

An iapro ►ed synthesis of 2, 4, B, 10-teztroza3piro
15. 5) tindecane
[NASA-CASE-ABC-11243-1]	 p0092 779-30375

Improved synthesis of polyformals
[NISI-CASE-ARC-11244-1]	 p0092 179-30376

n RAL FIB n OPERATION
Beal time mass flow computer for Arc Jet Mind Tunnel

pO 120 A79-17591
Contour detector and data acquisition system for

the left ventricular outline
(BASA-CASE-ARC-10985-1]	 pO116 179-107241

BILL I►RIABLtS
IT COSINE SERIES
IT GREER FUNCTION
IT BTPERbOLIC DIFFERENTIAL RQUATIOIS
IT LINEAR RQUITIONS
IT BOALINEIR RJUATIOIS
AT PARABOLIC DIFFERENTIAL RQnATIUNS
1 1 STURR-LIOOVILLI THEORY
IT VECTOR ANALYSIS

ARCRIVIES
IT RADIO RECEIVERS

Infrared receivers for low backgromad astronomy:
Incoherent detectors and coherent I*Tices from
one micrometer to one millimeter
[NASA-TH-78598]	 p0045 579-25951

NNCIITING STSTBBS
U RV-'RIVER:;

INCEPTORS (PMTSIOLOGY)
Effect of electroconvulsive shock on nonoaminergic

receptor binding sites to rat brain
pJ1u9 A79-29925

RECLARATIOR
17 WATER RTCLAMATIJI

RICOGAITIOI
IT SPERCb RBCWVITION
RICOENAISSANCI AIRCRAFT
IT f-5 AIRCRIFT
RICOSDING INSTIUMRITS
IT SEISBOGRA:HS
INCOVERABLR SPACECRAFT

IT SPICE SHUTTLES

RICO23IO2 FORROLAS
U RECURSIVE FUNCTIONS

RECORSIVR FUNCTIONS
A structure suitable tot iaple2emt1Uq digital

filters with poles near x • •1
pJ106 A79-13349

A sequential method for spline approximation with
variable knots --- recursive piacewise
polynomial signal processing

pJ027 179-26142
The utilization of abelian point group symmetry in

the graphical unitary group approach to the
calculation of correlated electronic wavotuactions

p0088 179-51137
BID BLOOD CILLS

J ERTTUROCTTE5
IEDOIDINCT

A study of reduadancy aan.gesent strategy for
tetrad strap-down inertial systems --- error
detection codes

[NASA-TA-79576]	 p0006 179-17842
INDONDANT CO/POINSTS

On reliable coatrol system designs with and
without feedback reconfigurations

pJ086 A 79-47967
REDOMDAIT STIOCTDRRS
U REDUNDANT COMPONENTS

RIREY v Y SIIRLDING
Fibroma refractory composite insulation ---

shielding reusable spacecraft
[NASA-C ►SE-AEC-11169-1]	 pOO92 079-24062

1III221CI STARS
observatiuns of secoadary speetrophotommtric

standards in the wavelength range between 5840
and 1080J I

p0063 A79-21364
RIFLECTAACI
IT SPACTRAL REFLECT ►ICI

IAFLICTION
MT EACH RIFLRCTION
REFLECTORS
IT SOLAR REFLECTORS

NIFRACTONT 91TIRIALS
IT CBROAIUM ISOTOPIS
fibrous refractory composite insulation ---
shielding reusable spacecraft
[NASA-CASE-AEC-71169-1]	 p0092 179-24062

IRPRACTORT nIThLS
17 CdA08I03 ISOTOPIS

ARTIASIL (TRADIAARK)
U SILICON DIOIIDE

RIGINIAATION (INGIBIRAING)
Research planning criteria for regenerative

life- support systems applicable to space habitats
pO100 s79-32227

RWIIIIATITI CYCLES
U RE,;ENERATIO n ( ENGINEERING)

REGIONS
IT HAB:TATS
IT INTERTROPICAL CONVERGENT ZONES
IT PINANA CIVIL ZONE
IT TEMPARATE REGIONS

REINFORCED AATIRIALS
U COMPOSITE MATEPIALS

n1IIFORCID PLASTICS
IT GLISS FIBER REINFORCED PLASTICS

Survey of the application of reinforced cofposites
to European helicopters

p0022 A79-10917
RRIRIORCING FIRM
IT CARBON FIBRES

RELATIVISTIC PARTICLES
Radiation energy conversion in space

p0069 A79-26595
RELATIVISTIC TRIORT

Relativistic L -shell Auger and Coster - gronig
rates mad fluorescence yields

p0031 A79-43023
L-shell Auger and Coster - xromiq spectra from
relativistic theory

p0033 A79-47976
BILAZATIOn TIES

Monte Carlo solution of Boltzmann equation for a
simple model of highly aoaequilibriun diatomic
gasas - Translational rotational energy relaxation

p0060 A79-18564
RELIABILITY
IT AIRCRAFT RELIABILIIT

RELIABILITY C(`V?NOL
U RELIABILITT ENGINEERING

n ILIAAILITT IIGINNERING
Towards fault-tolerast optimal control

p-3014 17+-47934
On reliable coatrol system designs with and

without feedback reconfigurations
p0006 479-u7967

RARANXICE
Crustal evolution inferred from Apollo magnetic

measurements
pO078 A79-34117

82BELTING
U BELTING

BRAOTE aAEDLIBG
,oatroiler arm for a remotely related slave are
[NASA-CASE-ARC-11052-11	 p0117 579-19551

REMOTE SINSOLS
An analysis of alLCtaft requirements to meet

United States Department of Igriculturi^ remote
sensing goals
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RIOCATI 2901TION

P0054 179-11388
Remote sensing of aerosols in the martian
atmosphere - implications for terrestrial studies

p0063 A79-21080
Equivalence of airborne and ground-acquired wheat
canopy temperatures

POO85 ► 79-46586
The Pioneer Venus Missions
[11F PAPER 79-147)	 p0090 179-53320

Infrared receivers for low background astronomy:
Incoherent detectors and coherent devices from
one micrometer to one millimeter
[ VASA-TR-78590 )	 p0045 179-25951

Measurement of n0 and 03 from aircraft:	 1977
tropical convergence :one experiment

pOO45 179-26720
2EPRODUCTIOn (BIOLOGY)

Juantitative analysis of mating behavior in aging
sale Drosophila Helanogaster

P0114	 -44799
REPUBLIC RILITART AIRCRAFT
11 eILITARf AIRCRAFT

219011223ITS
Visual simulation requirements and hardware

p0J01 179-1S983
RESEARCH
IT NONLINEAR PROGRARRING
IT OPERATIONS RESEARCH
The 1977 intertropical convergence cone experiment

rNASA-TH-78577)	 pOO45 979-26x15
RNSIhICR AIRCRAFT
IT LUTON SYSTEMS RESEARCH AIRCIAfT

Flight research capabilities of the NASA/Army
Rotor Systems Research Aircraft

pOO25 A79-18703
Aeroelastic stability analysis of the AD-1 manned
oblique-vinq aircraft

p0I27 A79-3813b
Destga and performance of the propulsion system

for the quiet short-bawl research aircraft /QSRA/
[AIAA PAPER 79-1313)	 p0031 179-407b0

Aa overview of the quiet short-haul research
aircraft program
[NASA-TR-78545)	 p0004 079-11034

Cost and schedule management on the quiet
short-haul research aircraft project
[NASA- Tm - 70547)	 p0006 379- 16795

RISIARCn 610 DR/BLOPBINT
Holcgraphy end LDV techniques, their status and
use to airfoil research

pJJJ7 179-19999
RNSIAICm FACILITIES

Uverview of tea-dimensional airfoil research at
Ames Research Center

p0007 979-20033
RISRAICH RAVAGIARIT

Son., perspectives oa research into the biological
response to non-ionilinq electruaagnetie radiation
--- relation to SETI, SPS, and other goverameat
projects

p0107 A79-:4879
Aeroacoustie receareh: lh Army perspective

pOl2b 179-10864
Over-vivw of tea-dimensional airfoil research at

Ames Besearch Center
P0007 079-20033

Uperattoaal activities
p0045 079-26717

Research plammthq criteria for regenerative
life-support systems applicable to space habitats

p0100 979-32227
99SIARCI PIOJICTS

As.s Re_;earch Center publications, 1977
(RASA-TR-7tl514j	 p0003 079-22957

RESILIENCE
Suseaty of past experience in natuLal l uraar floe
and vxperimental program for resilient leading
edge
( RASA-CR-152274 )	 pOO17 179-26024

NRSIBS
IT EPOIT RESINS
IT PHALLIC RESINS
IT THERROPLASTIC RESINS
IT THEdMUSITTIIG RESINS

INSOLOTION
IT A1,01.kk RES-ILUTION
IT HIGH RESOLUTION

RRSOBANCI
IT NUCLEAR MAGNETIC IESOI/ICE

NESOOICNS
NT FORESTS

n RSOOICIS NA1A2221NT
Development of a multi-disciplinary BITS user

program in the state of Ohio. volume 1:
Executive summary
(379-10187)	 pOO44 579-22586

IISPIRATONT STSTIM
IT TRACHEA
Particle deposition due to turbulent diffusion is

the upper respiratory system
p0114 179-48251

RESPONSES
IT DTNARIC RESPONSE
IT HEROUTIAHIC RESPONSES
IT MODAL RESPONSE
IT PMTSIOLOGICAL RESPONSES
IT TRANSIENT RESPONSE

REST
IT HAD ASST
Limb blood flow - test and heavy exercise is

sitting and supine positions in man
pC113 A19-43208

29TARDIBTS
IT FLARE RITARDAITS

RETINAL ADAPTATION
Modification of a Kowa RC-2 fmndus camera for

self-photography without the use of n ydriatics
--- for blood vessel monitoring during space
flight

p0115 A79-50227
RETRACTABLE LANDING GRAN
U LANDING GRAN

330SABLI n RAT SHIELDING
Space Shuttle Orbiter thermal protection material

development and testing
p00bO 179-17673

Upacitied silica reusable surface insulation BSI/
for thermal protection of the Space Shuttle
Orbiter

P0061 179-19448
,)pacified silica reusable surface insulation /1SI/

for thermal protection of the Space Shuttle
Orbiter

P0069 179-26134
REUSABLE SPACECRAFT

IT SPACE SHUTTLES
INVERSE TIRE
U i31CTIJN TREK

IE13OLDS IODATION
Developments in the eumputati m of turbulent

boundary layers
(NASA-TH-78620)	 pOO48 979-33433

1ITNOLDS LAW
U YETAULDS RQOATIOI
REYNOLDS 502522

Reynolds number influence can leeside flowfields
p0058 179-16049

Reynolds number effects on the turbulence field in
compressible boundary layers

p0072 A79-30603
A study of viscous cross-tlow effects um circular

cyltm^'ers at high Reynolds numbers
[AIAA PAPER 79-1477)	 p0032 09-46682

Effect of Bach number and Reynolds number on n
Dorsal shock-wave/turbulent boundary-layer
interaction
(Ali& PAPER 79-15021	 pO485 179-46696

rrailtuq-edg y flows at high Reynolds number
[JIAA PAPER 79-1503]	 pOO85 479-46697

Application of shock tubes to traasoaic airfoil
testing at high Reynolds n umbers
[NASA-TP- p led)	 P0004 179-12013

Prospects for computing airfoil aerodynamics with
Reynolds averaged savier-Stokes codes

pJ042 579-20038
Carne L tiom of Isis related to shock-induced

tr a ling-edge separation and extrapolation to
flight Reynolds number
(VAS ► -CE-1178)	 pOO19 179-31195

BETTER ( SIOLOGT)
IT CIRCAVIAN RHTTHRS
210010CLRIC ACIDS

::eav cost changes in the ribusuRes of aninal cells
in vivo and in vitro

p0108 179-27226
n ICC ►TI SQUATI00

Lie theoretic aspects of the Riecatx equation
pOO23 A74-14973
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SICRAID301-DUSHAIN EQUATION
U TEMPERATURE EFFECTS

n INIANN ?ROBLIN
U CAUCHY PROBLEM

RIGID ROTORS
Analytical design of a high performance stability
and control auysentation system for a hingeless
rotor helicopter
(EIS 78-27)	 p0024 A79-18153

Parameter identification applied to analytic
hingeless rotor modeliag

p0127 A79-22475
RIGID STIOCTEII3
IT RIC1D ROTORS

RING CURRENTS
On the phase relationship bete**& the energet-+_^

particle flux modulation and current disc
penetrations in the Jovian a gnetospbers -
Pioneer 10 inbound

p0063 A79-22814
RING STIOCTORI3

The vertical structure and thickness of Saturn's
rings

p0073 179-32208
SINGS (NRTRINATICSI

feedback invariants for linear systems defined
over riuqs

p0034 179-47996
IITaN BASINS

Developing and damonstratin9 an institutional
mechanism for transferring remote sensing
t*cbnology to 14 western states using northern
California as the test site
[179-:0229]	 PJ052 V79-28643

all
U 1I8050CLIIC ACIDS

ROCKET 319I1I3
IT 13C JET ENGINES
IT BTDRAZINE ENGINES

ROCKIT PROPILLAITS
IT CRYOGENIC ROCKET PROFELLANTS
IT BOPOPROPRLLANTS

ROCKS
IT LUNAR ROCKS

NODRITS
IT BATS

NOGALLO WINGS
U TLEIIBLE RINGS

ROLLING NORINTS
Some observations on the mechanism of aircraft

vinq rock
P0030 179-3813S

looms
IT CLEAN 20085

ROSSIT IIGIARS
Aguatorial rave-mean flow interaction -	 I

numerical study of	 the role of latitudinal shear
p0121	 179-41930

NOTARY IIRG AIRCRAFT
IT 10-64 HELICOPTER
IT 08-54	 BILICOPTIR
IT COIPOUND HELICOPTERS
IT HELICOPTERS
IT HILITIRT HELICOPTERS
IT ROTOR SISTERS RESEARCH AIRCRAFT
IT TILT BOTON AIRCRAFT
IT UH-60 ► HELICOPTER
IT IT-15 AIRCRAFT
The role of	 rotor	 impedance	 in	 the vibration

analysis of	 rotorcraft
p0127	 A79-18653

Recent progress in rotorcraft and pocered-lift
research

p0025 A79-18674
A	 systea	 for interdisciplinary analysis - k key to

improved rotorcraft design
CARS	 79-81 p0128 A79-49060

Maintenance cost study of	 rotary wing aircraft,
phase 2
[ NkSA-CR- 152291 ] p0019 179-30138

NOTARY 21963
m, BRIRINGLISS	 ROTORS
IT LIFTING	 ROTORS
NT NI^ID ROTORS
IT TILTING	 ROTORS

The survivability of	 helicopters to rotor blade
ballistic damage

P0021	 479-10913

Damage tolerant design of the TAB-64 main rotor
blade

p0022 A719-10914
composite rotor hub. I, II --- fatigue and Ioad

tests for CB-54B helicopter design
p0022 A79-10916

survey of the application of reinforced composites
in European helicopters

p0022 A79-10917
Development of a multitubular spar composite Baia

rotor blade
p0021 A79-10919

Boeing Tertol bearimyless main rotor structural
design approach using advanced composites

p0022 A79-10920
Analytic investigation of advancing blade dray

reduction by tip modifications
CABS 78-01]	 p0023 A79-18127

Full-scale wind tunnel test of a modern helicopter
maim rotor - Investigation of tip Bach number
effects and comparisons of four tip shapes
CARS 76-03)	 pOO24 179-18129

wiDd-tunnel test results cf a full-scale
multicyclic controllable twist rotor
CARS 78-601	 p0024 179- le 181

Flight research capabilities of the LISA/Army
Rotor Systems Research Aircraft

p0015 A79-18703
Computation of subsonic and transonic flow about

lifting rotor blades
(AIAA 79-1667]	 pl)031 179-45333

Effect of tip shape on blade loading
characteristics for a two-bladed rotor in hover
C1HS 79 -1)	 p0035 179-49054

notary-wing aerodynamics. Volume 2: Performance
prediction of helicopters
[VkSA-CV-3083]	 pO124 179-17811

Inertial dynamics of a general purpose rotor
(1ASA-TH-78557)	 p0007 879-18916

Rotary-wing aerodynamics. Volume 1: Basic
theories of rotor aerodynamics with application
to helicopters --- momentum, vortices, and
potential theory
(east-CI-3082)	 p0124 879-22039
simplified  L_ system mathematical model for
piloted flight dynamics simulation
(NASA-TB-78575)	 p0009 m79-23977

Experimestnl tad theoretical studies on model
helicopter rotor a,ism
(IASA-Ca-lt,8844]	 pO018 179-28984

ROTATING 100I13
IT BIARINGLESS ROTORS
NT LIFTING ROTORS
IT RIGID ROTORS
IT ROTART RINGS
NT ROTATING CYLINDERS
IT TILTING ROTORS

NOTATING CTLINDIIS
Numerical solution of supersonic laminar flow over

an inclined body of revolution
[AIAA PAPER 79-1547)	 pOJ8S 179-46723

Investigation of the asymmetric aerodynamic
characteristics of cylindrical bodies of
revolution with variations in nose geometry and
rotational orientation at angles of attack to 58
degrees and Bach numbers to 2
(I&SI-TH-78533)	 pJ047 979-30146

ROTATING FLUIDS
The effect of extornal boundary conditions on
condensation beat traosfer is rotating heat pipes

p00d9 ► 79-52288
NOTATING n ATYRI

Improved limits on intergaisctic intracluster H I
to the Coma Cluster

p0082 179-41520
ROTATING SHAFTS

vrbra!rou and response of nonun;,for n rotating
beams site discontinuities
(1111 79-07111	 p0127 179-29QJ5

ROTATION
IT FLIIET)RT IOTATION
ROTATIONAL FLOW
U VORTICES
ROTOR ARBODTIAR1CS

Analytic investigation of advancing blade dreg
reduction by tip modifications
(ASS 78-011	 pJ02J 179-18127

Tiscous flow analysis in sized flow rotors --- iu
turbomecbiniry
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[ASME PAPER 78-VA/GT-31 	 p0127 L79-197 2
ParameteL identification applied to analytic

hingeless rotor modeling
p0127 A79-22475

calculated hovering helicopter flight dynamics
with a circulatioa-controlled rotor

p0027 179-24179
Computation of subsonic and transonic flow about

lifting rotor blades
[AIAA 79-1667)	 p0031 A79-45333

Eftect of tip shape on blade loading
characteristics for a two-bladed rotor in hover
[ ► HS 79-11	 p0035 A79-49054

IV -15 flight test results compared with desiga goals
[AIAA PAPER 79-1839] 	 p0035 A79-49330

The role of rotor impedance in the vibration
analysis of rotorcraft, pert 4
[NASA-CR-152261)	 p0126 179-20103

Rotar y -wing aerodynamics. Volume 1: Basic
theories of rotor aerodynamics with application
to helicopters --- momentum, vortices, and
potential theory
EMASA-CR-30821	 p0124 179-22039

Experimental and theoretical studies an model
helicopter rotor noise
[ NASA-CR- 158844 j 	 pOJ 18 179-28984

The promise of multicyclic control --- to control
fat iquing blade loads and rotor vibration
[NASA-TM-78621]	 p0011 179-31137

10TON BLADES
Derivation of control loads for bearingless rotor

systems --- is helicopter design
p0021 ► 79-109,)6

ROTOR BLADES (TOPRONACRIEEEI)
Viscous flow analysis in mixed flow rotors --- in

terbomachinery
[ASME PAPE m 78-MAIGT -31 	p0127 A79-19792

A new blade element method for calculating the
performance of high and intermediate solidity
axial flow fans
[PISA-CR-3061]	 pOO:4 179-13047

Flap-laq-torsion flutter analysis of a constant
life rotor
(NA51-CR-152244]	 pools 179-20099

ROTOR Roes
U HUBS

ROTOR LIFT
Constant Litt rotor for a heavier than air craft

(mASA-CISE-ARC-11065-I]	 pOJ36 173-17647
ROTOR SISTERS RESEARCH AIRCRAFT

?light Leseareh capabilities of the NASA/tray
rotor Systems reSedrCh aiL'raft
[OASA-TH-785221	 p0004 179-10046

Inertial dynamics of a general purpose rotor
(NASA-TH-78557)	 pOJ07 179-18916

ROTO ECRA FT
U RJT ► RT WING 11RChAFT

ROTORCRAFT AIRCRAFT
Flap-lam-torsion aeroelastic stability of

circulation-controlled rotOLS In bOVer
[ ► HS 78-b4j	 pOO24 A79-18185

Mission environment siaulatton for Army rotorcraft
development: Requirements and capabilities

p0126 179-15977
Constant lift rotor for a heavier that, air craft

(NASA-CASK-ARC-11045-1]	 p0036 179-17847
The role of rotor impedance in the Vibration

analysis of rotorcraft, part 4
[NASA-CR- 152261 ]	 pO126 179-20103

ROTORS
.7 BEARINGLBSS ROTORS
IT LIFTING ROTORS
IT RIc7ID ROTORS
IT ROTARY RINGS
IT TILTING ROTORS

ROBBIR
IT ELASTOMER.

ROLES
IT INSTRUMENI FLI.:HT iULES

RU n TIes (CORPUTE25)
An efficient algorithm for numerical airfoil

optiaization
(AIAA PAPER 79-0079]	 p0026 A79-19523

Pseudo-diLect solution to the boundary-layer
equati ,ins for separated flow
[AIAA PAPER 79-0119] 	 p0064 179-23519

RUNOATS
Enwitonmental fog/rain visual display system for

aircraft simulators

SATELLITE SOLAR POONn SIATIOIS

(NASA-CASE-Lac-11158-1)	 pO117 079-33220

S
S nATEIE TWIT

Semiclassical theory of electronically
nonadiabatic transitions in molecular collision
processes
[RASA-CR-15877bj	 p0052 179-27944

S-64 n ILICOPTER
U CB-54 HELICOPTER

SACCIAEONICIS
Effects of aeration on formation and localization

of the acetyl coenz7ae A synthetases of
Saccharosyces cerevisiae

p0109 A79-30125
SAFETY

IT AIRCRAFT SAFETY
IT ► LIGHT SAFETY

SAFETY DEVICES
IT SPACE SUITS

SAILPLANES
U GLIDERS

SARPLRD DATA
U DATA SAMPLING

SAMPLED DATA SISTERS
U DATA SAMPLING

SAMPLING
IT AIR SAMPLING
IT DATA SAMPLING

SAE FRANCISCO (CA)
delical grip for the cable cars Of San Francisco

p0119 179-22547
SAN FRANCISCO EAT (CA)

Planning for airport access: Ac analysis of the
San Francisco Pay area
( NASA-CP-2044 ] 	 p0001 179-10942

SANDWICH COISTR OCT I01
U SANDWICH STRUCTURES

SAIDNIC n STRUCTURES
Tberaal response of composite paneli

pOOb8 A7)-25350
Low density bismalsimide-carbon aicroballoon

composites
(NASA-CASE-ARC-11040-1) 	 p0091 n 79-16915

Development of aircraft lavatory compartments with
improved fire resistance characteristics. Phase
2: Sandwich panel resit system development
(NASA-CR-152120] 	 p0053 179-.31354

SIPPRIRE
Nucleation, growth, and postdoposition thermally

induced epitaxy of gold on sapphire
p0075 A79-37164

SATELLITE DRAG
Venus - Density of upper atmosphere from

measurements of drag on Pioneer orbiter
p00b6 A79-24164

SATELLITE OBSERVATION
Preliaivary results of the Pioneer Venus

nephelometer experiment --- leans clouds
observations

p0120 A79-24170
brstatie synthetic aperture radar using two

satellites
pJ070 A79-27131

Post Landsat-G advanced concept evaluation /PLACR/
(AIAA 79-09441	 p0074 A79-34759

SATELLITE OEEIT CALCOLATIOV
U ORBIT :LLCULATION

SATELLITE PO212 TRARSEISSIOE (TO EARTE)
Status and sun•ary of laser energy conversion ---

(or space purer transmission systems
p0023 A79-16635

Introductory assessment of orbiting reflections
for terrestrial power generation
[NASA-TM-73230]	 p0044 179-22615

SATELLITE SOLAR EI12GI COOT ADS 101
A search for space energy alternatives

p0059 A79-lobJd
Systeu efficiency mad specific sass estimates for

direct and iadiiect solar-puapid closed-cycle
high-energy lasers 10 Space

p0059 179-lbb23
Radiation enetg! conversion in space

p00o9 A79-2b595
SATELLITE SOLAR POWRI STATIONS

space reflector technology and its system
lmplicationr.
1 ► IA ► P ► PER 79-05451	 p0Jbd A79-25852
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SATELLITE TEACEING
	

SUBJECT INDEI

SOLAHES - A new hope for solar energy
p0074 A79-33992

SATELLITE ?BACKING
Ni-dlife monitoring program plan
[NkSA-TM-78578]	 p0044 179-23626

SATELLITE-90112 INS?ROIEITS
Instrumentation for controlling and monitoring
environmental control and life support systems
[ASME PAPER 78-ENAS-40]	 p0105 A79-12587

Low background focal pla:.a array testing in the
far infrared --- for INAS satellite-borne
telescope

cU058 A77-15984
Retarding potential analyzer for the Pioneer-Venus

Orbiter Mission
p0074 179-34943

Saquetoaeter data errors and lunar induction studies
1,0084 179-45940

SATELLITES
IT SIOSATELLITES
IT COMMUNICATION SATELLITES
IT COSMOS SATELLITES
IT COSMOS 782 SATELLITE
IT EARTH SATELLITES
NT GALILEAN SATELLITES
IT HELIOS 1
IT INFRARED ISTEOMO:IY SATELLITE
IT LAIDSAT SATELLITES
IT NATURAL SATELLITES

SATURN (PLAINT)
Study of entry and landing probes Lor exploration
of Titan
[RASA-CR-152275)	 p0051 979-23868

SATURN ATMOSPERRE
Future planetary probes for Jupiter and Saturn
[AIAA 79-0945)	 p0074 179-34760

Origin and evolution of the Saturn system:
Observational consequences

p0040 279-16760
`ater planet probe ni;sions, designs and science

1,0040 N79-16780
SATORn PROJECT

Origin and evolution of the Saturn system:
Observational consequences

p0040 179-167bU
SATURN RINGS

The vertical structure and thickness of Saturn's
LluSb

p0073 !79-32208
The vertical struc.UL, _nd thickness of Saturn's

rings
p0089 A79-52:32

Origin and evolution of the Saturn system:
Observational consequences

p0040 079-16760
SCALE RODELS

Evaludtion of turbo-propulsion simulators as a
testing technique for fighter aircraft
[AIAA PAPEI 79-1149)	 p0031 A79-40480

SCANNERS
RT BULTISPECTRAL RAND SCANNERS

SCATTERING
NT ATMOSPHERIC SCATTERING
NT COIFIG;3RATICN INTERACTION
NT INCOHERENT SCATTEhIN,:
IT LIGHT SCATTERING
IT RADAR SCATTERING
IT I HAT SCATTERING

SCATTERING CROSS SECTIOIS
Semiclassical theory of electronically

nonadiabatic transitions ru noiocular collision
processes
[NASA-CR-158776]	 p0052 U79-27944

SCATTERING FUPCTIOIS
Scattering of omitted :..di!tion from innomogeneo,

and nonisotheraal 147ers
pOO71 A79-29001

SCATTERING MATRII
U S MATRIX THEORY

SC ►
U SELF C09f:ISTENT F-_ELDS

SCHEDULING
IT PREDICTION ANALYSIS TECHNIQUES

SCHLIIREI PNOTOGRAPRT
Tuibul. • at density fluctuations in a subsonic and
transonic free jet using crossed-beam schlieren
techniques

p0031 A79-42059

SCHIOIDINGBR EQUATION
Tine- varying linear systems and the theory of

non-linear waves
p0034 a79-47992

SCIENTIFIC INSTRUMENT MODULES
U SIN

SEALANTS
U SEALERS

SEALERS
New perfluoroalkyl polytriazines containing

pendent iododifluoromethyl grou ps --- sealers
for aircraft structures
[NASA-C ►SE-ARC-11241-1]	 p0092 179-24153

SEALING
Seaiiuq scientific probes against deep space and

the Venusian environment A tough lot
p0066 A79-24140

SEARCH FOB EITRATERARSTRIAL INTELLIGENCE
U PROJECT SETI

SIASAT PROGRA n
Aerospace highlights and potential medical

applications --- in manned space flight
p0002 A79-51027

SEASOI ►L VARIATIONS
U ANNUAL	 RIATIONS

SEATS
Study to develop improved fire resistant aircraft

passenger sent materials, phase
(NASA-CH-152184]	 p0049 N79-12048

Fire resistant aircraft seat program
p0047 N79-31176

Release-rate calorimetry of n ultilayered materials
for aircraft seats
[NASA-TM-78594]	 p0048 079-32265

SBCOVD12T FLOE
steady-state vortex-line density in turbulent He

II counterflow
pJ053 ► 79-106:4

SECRETIONS
IT ADRENOCURTICOTBOPIN (ACTH)
IT HORMONES
IT INSULIN
IT PITUITARY HORMONES
IT SWEAT

S9COLAR PERTURBATION
U LONG TERM EFFECTS

SEDIMENTS
Stereoctemistry of amino acids in surface samples

of a marine sediment
p0106 A79-18598

Field measurements of penetrator seismic coupling
in sediments and volcanic rocks
[NASA-TM-78572]	 p0043 179-21977

SEISROGRAPHS
Field n earurement of penetrator seismic coupling

in sediments and volcanic rocks
[IAJA-CB-153081] 	 p0049 179-16472

Field measurements of penetrator seismic coupling
in sediments and volcanic rocks
[NASA-TM-78572]	 p0043 079-21977

SEISSOBITERS
U SEISN.);RAPHS

SELINOLOGY
Mare volcanism in Lhe Uerigouins region of the moon

p0078 A79-39285
SILT CONSISTEET FIELDS

Theoretical study of the photodissociation of HOC1
p0055 A79-13057

Six collapses --- self consistent dynamic
development of stellar systems

p0063 A79-23183
The Joviau maguetodisk

p0080 A79-40791
SELF INDUCED VIBRATION
AT PANEL FLUTTER
IT TRANSONIC FLUTTER

SRLICONDUCTON DEVICES
NT VARIFTORS

SBRICONDOCTOR DIODLS
0T THERM10NIC DIODES

SIBICONDOCTOB JUNCTIONS
Photoinduced currents in metal-barrier-metal

Junctions
p0059 A79- lb634

SERICONDUCTORS (BA?ERIALS)
NT PHOTOCONDUCTORS

SEBISYin NODILS
Aerodynamic characteristics of a large-scale

sealSpan model with a swept wing and an
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SNUCK TUBES

augmented jet flap with hypermizing nozzles ---
Ames 40- by 80-Toot Wind Tunnel and Static Tait
facility
[NASA-TM-73236]	 p0J11 179-29144

SENSE ORGANS
IT EYE (ANATOMY)

SENSITIVITY
IT PHOTOSEASITIVITY
IT SPECTRAL SENSITIVITY

SIBSONT DISCRIMINATION
IT TACTILE DISCRIMINATION
NT VISUAL DISCRIMINATION

SENSORY PERCEPTION
IT PROPRIOCEPTION
IT TACTILE DISCRIMINATION
NT VISUAL DISCRIMINATION
NT VISUAL PERCEPTION

SEPARATED FLOW
IT BOUNDARY LATER SEPAHATIO n
Computation of three-dimensional turbulent

separated flows at supersonic speeds
[Al AI PAPER 79-0002]	 p0061 179-19471

Pseudo-direct solution to the noundary-layer
equations for separated flow
11111 PAPER 79-0139]	 p0064 179-23519

Application of split-film anemometer and
mini-computer for measurement in turbulent
separated flow
[SAE PIPER 790b0l]	 p0030 A79-36733

Topology of two-dimensional and three-dimensional
separated flows
[ ► Ikl PAPER 79-1480]	 p0065 179-46685

Transonic flow past a symmetrical airfoil at high
angle of attack
[IIAA PAPER 79-1500]	 p0033 179-46694

Symmetrical and Asymmetrical separations about a
yawed cone

p0008 079-22011
Control of forebody three-dimensional flow

separations
[NASA-TB-78593]	 p0010 179-26014

Correlation of data related to shock-induced
trailing-edge separation and extrapolation to
flight Reynolds number
(NASA-CE-3178]	 p0019 179-31195

SEQUBNTIAL ANALYSIS
sequential method for spline approximation with
variable knots --- recursive piecewise
polynomial signal processing

p0027 179-26142
Binary classification of real sequences by

discrete-time systems
p0086 179-47977

SERIES ( RATMERITICS)
NT ':OSINE SERIES

SEROTONI n
Effects of fenfluramine administration on activity

of the pituitary-adrenal system in the rat
p0104 179-12474

Synaptosomal uptake of hypothalamic monoaaines and
recovery of pituitary-adrenal activity following
medial forebrain bundle lesions in rats

p0115 179-50232
SETI

11 PROJECT SETI
SEWAGE TREATMENT

kutomated electrical impedance technique for rapid
enumeration of fecal coliforms in effluents from
sewage treatment plants

p0111 179-39970
Rapid, single-step most-probable-number method for

enumerating fecal coliforms in effluents from
sev • ge treatment plants

p0111 ► 79-39971
591 FACTOR

Comparison of circadian rhythms in Aale and female
humans

p0104 A79-11447
Comparison of hormone and electrolyte circadian

rhythms in sale and female humans
p0104 179-11948

SBIDONGRAPH PHOTOGRAPHS
NT SCHLIEFEN PHOTOGRAPHY

SHAKERS
Design of a piezoelectric shaker for centrifuge

testing
p0119 579-22545

SHARP LEADING EDGES
Rrybolds number influence on leeside flowfields

p0058 A79-16049
SHEAR FLOW

dispersion relationship governing incompressible
wall turbulence

p0055 A79-13176
Equatorial rave-mean flow interaction - A
numerical study of the role of latitudinal shear

p0121 179-43930
SEER n PROPERTIES
NT SHEAR STRENGTH

SHEAR STAEMGTH
Simple torsion test for shear moduli determination
of orthotropic composites

p0060 A79-17037
SMIAR STRESS
IT TORSIONAL STRESS

SRIATHS
IT ION SHEATHS

SEIET METAL
U METAL 33EETS

SHELLS (STRUCTURAL ?^ 3)
IT THIN WALLED SHELLS

SHIELDING
IT HEAT SHIELDING
IT 4EENTRY SHIELDING
WT REUSABLE HEAT SHIELDING
IT SPACECRAFT SHIELDING

SHIPS
VTOL controls for shipboard landing
[NASA-CR-162140]	 p0019 179-30193

SMOCK (PETSIOLOGT)
Effect of electroconvulsive shock on monoaminergic
receptor binding sites in rat brain

p0109 A79-29925
SMOCK ABSORBERS

Advanced technology helicopter landing gear
p0022 179- 10918

SMOCK DIFFUSERS
U DIFFUSEES

SMOCK DISCONTINUITY
Axisymmetric internal flews with shocks
[&III PAPER 79-00151	 p0025 A79-19479

SMOCK BEATING
Spectral studies of SiC14 • 120 • Ar and SiH4 . Ar
mixtures in a shock tube in 1b0-550 on range

p0057 A79-15220
microwave diagnostic for the determination of the
electron temperature of a low density
shock-heated argon plasma

p0023 179-15258
A shock-tube aeasuren-nt of the Si0/E 1 Sigma • -

I 1 Sigma •/ transition moment
p0060 A79-16547

SHOCK LAYERS
Numerical simulation of experiments in toe Giant

Planet Facility
[AIAA PIPER 79-1102]	 p0077 A79-38567

SHOCK RESISTANCE
A new method for designing shock-free transonic
configurations
(WASA-CR-1580b3]	 p0049 N79-14997

SMOCK TUBES
Spectral studies of SiCl4 • 020 • Ar and 5iH4 • Ar

mixtures in a shock tube in 1bO-550 as range
p0057 A79-15220

Stratospheric- related research using the shock tube
p0057 179-15225

A new look at performance capabilities of
arc-driven shock tubes --- for Jupiter entry
simulation

p0057 A79-15252
A shock-tut measurement of the Si0/E 1 Sigma • -

X 1 sigma •/ transition moment
p0O60 A79-18547

Shock tube spectroscopy of C3 • C21i mixture to the
140 to 700 an range --- for Joviao entry probe
ablation layer simulation
[AIAA PAPER 79-0094]	 p0Ob4 179-23530

Experimental studies of radiative base beating of
a Joviao entry model
[AI ►A PAPER 79-0038]	 p0064 A79-23539

Sbock-tube determination of absorption cross
sections and A 2 Delta - I 2 Pi hand transition
moments of SIN

p0073 179-32120
Application of shock tubes to transonic airfoil

testing at high Reynolds numbers
[NASA-TP-1266]	 p0004 m79-12013
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SHOCK nATI GENERITORS
	

SUBJECT INDEX

SHOCK EATS GENERATORS
IT SHOCK TUBES
Unsteady thin airfoil theory for tranainic flows

with embedded shocks
[kill PAPER 79-0204]	 p0026 179-19597

SHOCK VIVA INTERACTION
Reynolds number influence on leeside flowfislds

pO056 A79-16049
Interaction of a strong blast wave with a free

surface --- at ocean surface
pOU25 A79-18151

computation of three-dimensional turbulent
separated flows at supersonic speeds
[ ► Ill PAPER 79-0002)	 p0061 A79-19471

Effect of Bach number and Reynolds number on a
normal shock -wave/turbulent bousdary-layer
interaction
[AIAA PAPER 79-1502)	 p0085 A79-46696

SHOCK NAVA PROPAGATION
Evidence for a constant speed of shock propagation

between 0.8 lU and 2.2 LU
p0083 179-44625

SHOCK NAVES
IT NORMAL SHOCK WAVES
Pioneer 10 studies of interplanetary shocks at

la_ge heliocentric distances
pOO82 A79-41292

Correlation of data related to shock-induced
trailing-edge separation and extrapolation to
flight Reynolds number
[NASA-CR-3178)	 pOO19 979-31195

SHORT CIRCUITS
Electrical sb ,,rt locator --- identifying shorts
occurring wails an electrical system is being
wired
[VASA-CASE-ARC-11116-1] 	 p0122 979-31498

SHORT HAUL AIRCRAFT
Design and performance of the propulsion system

for the quiet short-haul research aircraft /pSRI/
[AIAA PAPER 79-1313)	 p0031 A79-40760

► o overview of the quiet short-haul research
aircraft program
[NASA-Th-78545]	 p0004 179-11034

Operational re q uirements for flight control and
navigation systems for short haul transport
aircraft
(Nl S ► -C H-1522)8]	 p0013 979-12054

cost and schedule ma n gemeat on the quiet
short-haul research aircraft project
[NASA-TM-78547]	 pOJO6 979-16795

An analysis of short haul air passenger demand,
volume '.
[MAS ►-CR-152157)	 pOO16 M79-22063

SHORT TAKEOFF AIRCRAFT
Flight experience with advanced controls and
displays daring piloted carved decelerating
approaches in a powered-lift STOL aircraft
[NASA-TH-78527]	 p0004 979-10054

Uoiet propulsive lift for commuter airlines
[NASA-TM-78596]	 p0010 179-26035

An in-flight simulator investigation of roll and
yaw control powor requirements for STOL approach
and landing: Development of capability and
preliminary results
[NASA-CH-152307]	 pO016 979-29196

SHORT RATE RADIATION
NT MICROWAVES
NT SUBMILLIMETER WAVES

SHUTTLE ORBITERS
U SPITE SHUTTLE ORBITERS
SIGHT
U V15UAL PERCEPTION

SIGNAL DETECTION
Observational program options and system

requirements for the search for extraterrestrial
intelligence /SETI/

p0105 09-12509
Data processing in infrared astronomy

p0120 A79-28074
SETI - High seasitiaity searches at NASA with high
speed tape recorders
(IAY PAPER 79-A-43)	 p0090 179-5343b

The human as a detector of changes in variance and
bandwidth

p01J1 W79-17496
SIGNAL ENCODING

Adaptive coding of MSS imagery --- Multi Spectral
band Scanners

p0055 A79-13319

A /31,15/ Heed-Solosoa Cade for large memory systems
p0121 A79-40279

Binary classification of real sequence,, by
discrete time systems

p0086 179-47977
SIGNAL PROCESSING

structure suitable for implementing digital
filters aith poles aaar x - 41

p0106 179- 13 34 9
Integrated detector array preprocessing for

infrared astronomical applications
[AIAA PAPER 78-1712)	 p0056 A79-13831
sequential method for spline approximation with
variable knots --- recursive piecewise
polynomial signal processing

p0027 A75 26142
SIGNAL RECEPTION
IT SYMBOLS

SIGNAL TRANSKISSION
IT AUTORLSIC PICTURE TRANSMISSION
NT HIOTELEMETAT
NT IONOSPHERIC PROPAGATION
NT MICROWAVE TRANSMISSION
IT RADIO TELEMETRT
NT RADIO TRANSMISSION
NT TELEBETHT
NT TELEVISION TRANSMISSION

SIGNATURE ANALYSIS
Analytical aspects of Randomdec analysis --- for

vibration modes and nondestructive flaw dr`ection
(kill 79-0828)	 p0029 A79-29044

SIGNS (SYMBOLS)
U SYMBOLS

SIKORSKY AIRCRAFT
IT CB- s ': HELICOPTER
1 1' 'Za-601 HELICOPTER

SIKORSKY S-64 HELICOPTEN
U CH-54 HELICOPTER

SILANES
Oxygen post-treatment of plastic surface coatea

with plasma polymerized silicon-containing
monomers
[NASA-CASE-ARC-10915-2)	 p0116 N79-12052

SILENCIRS
Wind-tunnel fan noise reduction including effects
of turning vanes on noise propagation
(AIAA PAPER 79-0642)	 p0070 179-26934

SILICA
U SILICON DIOXIDE

SILICATES
IT KAOLIVITE

SILICON COMPOUNDS
NT KAOLINITE
IT ORGANIC SILICON COMPOUNDS
IT SILANLS
IT SILICON DIOXIDE
IT SILICON OXIDES
Spectral studies of SiC14 • 920 • Ar and SiH4 • Ar

mixtures in a shock tube in 160-550 an range
p0057 A79-15220

Shock-tube determination of absorption cross
sections and A 2 Delta - I 2 Pi band transition
moments of 51H

p0073 A79-32120
SILICON DIOXIDE

Opacified silica reusable surface insulation /RSI/
for thermal protection of the Space Shuttle
Orbiter

p0061 A79-19448
Opacified silica reusable surface ins•lation /Hsi/

for thermal protection of tie Spacu Shuttle
Orbiter

p0069 179-26134
Fibrous refractory composite insulation ---
shielding reusable spacecraft
[NASA-CASE-ARC-11169-1) 	 p0092 179-24061

Development, fabrication and test of a high purity
silica beat shield
[N ► SA-CB-152117]	 p0053 N79-29333

SILICON OXIDES
IT SILICON DIOXIDE

shock-tube measurement of the SiO/E 1 Sigma • -
r 1 Sigma •/ transition moment

p00bU A79-18547
SILICON POLYMERS

Oxygen post-treatment of plastic surface coated
with plasma polymerized silicon-coataiaiag
monomers
(NASA-CASE-ARC-10915-2) 	 p0116 179-18052
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SUEJRCT INDRI
	

SOLAR REATING

SILTS
U SEDiRENTS

SILVRR
Internal photoeaission in Ag-Al2O3-A1 ,junctions

p0079 A79-40087
SIR

Sealing scientific probes against deep space and
the Venusian enviroDevat ► tough job

p0066 A79-24140
SIMILARITY TNIONRN

Design of transonic airfoil sections using a
similarity theory
(AI ►A PAPER 79-0076]	 p0061 A79-19521

Design of transonic airfoil sections using a
similarity theory
(RASA-TM-78521)	 p0039 179-10810

SIMULATION
AT ATMOSPHERIC ERTRI SIMULATION
IT COMPUTERIZED SIMULATION
IT CONTROL SIMULATION
NT DIGITAL SIMULATION
NT EOTINONRENT SIMULATION
IT FLIGHT SIMULATION
HT SPACE EIVI80NRENT SIMULATION
IT THERMAL SIMULATION
NT WEIGHTLESSNESS SIMULATION

Vortex simulation of three-dimensional, spotlike
disturbances in a laminar boundary layer
[NASA-TA-78579]	 p0045 579-25342

SIMULATORS
IT CONTROL SIMULATION
IT ENVIRONMENT SIMULATORS
NT FLIGHT SIMULATORS
IT NOTIO!, 51MUL ►TORS

Evaluation of turbo-propulsion simulators as a
testing technique for fighter aircraft
(AIAA PAPER 79-1149] 	 p0031 A79-40480

SINES (GNOLO(.T)
U STRUCTURAL B ►SINS

SINUSES
Experiment K-002: Results of histological
examination of inguinal lymph nodes,
supplementary report --- COSMOS 782 satellite

p0094 179-11662
SITTING FOS11103

Plasxa volume and electrolyte shifts with heavy
exercise in sitting and supine positions

p0108 A79-29336
Limb blood flow - Rest and heavy exercise in
sitting and supine positions in nan

p0113 ► 79-43208
SIZE (DINEISIONS)

Size-frequency distributions of primary and
secondary lunar impact craters

p0078 A79-39309
SKELETON
U NUSCULOSKELETAL SISTER

SKIN (STRUCTORAL RENOIR)
Ultrasonic voiding /solid state bonding/ of

aircraft structure - Fact or fancy
p0023 A79-10921

SEIN FRICTION
IT ►ERUDTNANIC DRAG

di- directional, buried-vire skin-friction gage
(NASA-TN-78531]	 p0006 179-14330

SET
IT NL;HT SKY

SKI RADIATION
NT AIRGLOW

SET NAVES
IT WHISTLERS

SKTCRAII NELICOPTER
U CH-54 HELICOPTEh

SLENDER BODIRS
Prediction of aerodynamic character a stirs for
slender bodies alone and with lifting surfaces
to high angles of attack

p0006 179-22023
SLIP CASTING

Development, fabrication and test of a high purity
silica heat shield
[NASA-CE-152117)	 p0053 179-29333

SLIFSTNRARS
IT PROPELLER SLIPSTREARS
Simulated propellor slipstceen effects on a

supercritical ring
( N ► 3A-CI-152138)	 p3017 579-25024

SMALL FRITRIEATION FLOW
Axisymmetric internal flows with shocks

[ ► IAA PAPER 79-0015)	 p0025 A79-19479
SNOIPL01 EFFECT
U PLASMA DYNAMICS

SODI ON
Effect of sodium and calcium ingestion on
thermoreyulation during exercise in man

p0109 A79-30624
Gating effects in Halobacteries halobiu n membrane

transport
pO114 A79-47849

SODIUM CALORIDES
Apparent cooperativity of amino acid transport in

Halobacterius halobiu n - Effect of electrical
potential

po109 A79-31981
SODIUM COMPOUNDS
IT SODIUM CHLORIDES

SOFTIARR (COMPUTERS)
U COMPUTER PROGRAMS

SOIL EROSION
Abrasion of windblown particles on Mars - Erosion

of quartz and basaltic sand under simulated
Martian conditions

p0089 A79-52811
SOIL MNCRANICS

Soil transport by winds on Mars
p0087 A79-48526

SOILS
Equivalence of airborne and ground-acquired wheat
canopy temperatures

p0065 A79-46586
SOLAR ACTIVITY
IT SOLAR FLARES
IT SUNSPOTS
Anticorrelation of X-ray bright points with

sunspot number, 1970-1978
p0121 179-34240

SOLAR ACTIVITY EFFECTS
Possible effects of solar U ► variations on ozune

and climate
p0063 A79-21103

SOLAR COLLICTORS
IT SOLAR REFLECTORS

SOLAR CORONA
Temperature and ionization balance dependence of 0

VII line ratios --- in solar corona
p0056 A79-13722

Radiative transfer of I-rays in the solar corona
pU05b ► 7y-13723

► nticorrelation of X-ray bright points with
sunspot number, 1970-1978

p0121 A79-34240
SOLAR CORPOSCOLAR RADIATION
IT SOLAR ELECTRONS

SOLAR COSRSC RATS
The solar latitude and radial dependence of the

anomalous cosmic-ray helium component
pJ066 A79-23944

SOLAR RLECTROIS
Electron neating of infloving interstellar gas

p0055 A79-13719
Jovian electron propagation out of the solar

equatorial plane - Pioneer 11 observations
p0070 A79-17712

SOLAR RNRAGY CORVRRSIO n
Enhanced solaL energy options using earth-orbiting

mirrors
p0053 A79-10162

Orbiting mirrors for terrestrial energy supply
p0059 A79-16605

Space reflector technology and its system
implications
[ ► IAA PAPER 79-0545]	 p00be A79-25852

SOLARES - A new hope for solar energy
p0074 A79-33992

Introductory assessmant of orbiting reflections
for terrestrial power generation
NASA-TH-73230)	 p0044 579-22615

SOLAR FLARES
Evidence for a constant speed of shock propagation

between 0.8 ► 0 and 2.2 AD
P0083 ►79-44625

SOLAR GIATITATIO n
IeapeLatare and flow velocity of the
interplanetary gases along solar radii

p0083 179-45104
SOLAR nRATING

solar sustaiued plasma/absorbeL cobceptual design
( NASA-CR- 152304 ) 	 p0052 079-28730
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SOLAR NEBULA
0 SOLAR CORUNA

SOLA R P215IC5
uydromagnetic rates and turbulence in the solar rind

p0090 A 79-53656
SOLAR PLASH► ( RADIATION)
U SOLAB MIND

SOLAR PROBES
NT HELIOS 1

SOLAR RADIATION
NT SOLAR COSMIC RATS
NIL 	 ELECTRONS
NT SOLAR MIND
NT SOLAR I-RATS
Possible effects of solar UV variations on ozone

and climate
p0063 A79-21103

Bodification of solar lines propagating through
the interplanetary sodium

p0072 179-30473
A simplified method for calculating the

atmospheric heating rate by absorption of solar
radiation in the stratosphere and mesosphere
[N ► SA-TP-1396)	 p0040 M79-16493

SOUR REFLECTORS
Enhanced solar energy options using earth - orbiting

mirrors
p0053 179-10162

Orbiting mirrors for terrestrial energy supply
pO J59 179-16605

Space reflector technology and its system
implications
[AIAA PAPER 79-0545)	 pOO68 179-25852

SOLARES - A new hope for solar energy
pO074 A79-33992

Introductory assessment of orbiting reflections
for terrestrial power generation
[NASA-Tr-73230)	 p0044 N79-22615

SOLAR SPNCTIA
Modification of solar lines propagating through
the interplanetary sodium

p0072 A79-30473
SOLAR STSTEB

urgeaic chemistry in space
pO104 A79-11309

Isotop'c anomalies in solar system material - What
can they tell us

p0054 A79-13047
Cosmic ray intensity gradients in the outer solar

system measured by Pioneer 10 and 11
pOU76 A79-37422

Fields and plasmas in the outer solar system
pOO80 A79-40788

Stellar occultation studies of the solar system
p0090 A79-54140

SOLAR TERRESTRIAL INTERACTIONS
An interpretation of Akasofu's substors parameter

p0083 A79-43036
Physics of the solar wind for the 1975-1978 IUUG

Juadrennial Report
p0085 A79-4b414

SOLAR BIRD

Compression of Jupiter's magnetosphere by the
solar Mind

p0054 A79-11503
Electron heating of inflowiag interstellar gas

p0055 A79-13719
The solar latitude and radial dependence of the

anomalous cosmic-ray helium component
pOJ66 A79-23944

Plasma waves near Venus - Initial observations
pJ110 A79-24154

Initial observations of the Pioneer Venus orbiter
solar wind plasma expaximent

p0066 A79-24155
Crustal evolution inferred from Apollo magnetic

measurements
pOJ78 A79-39117

Fields and plasmas in the outer solar system
p0080 A79-4J7d8

Pioneer 10 studies of interplanetary shocks at
large heliocentric distances

p0082 A74-41292
An interpretation of Akasofu's substorm parameter

pOJ83 A79-43036
Evidence for a constant speed of shock piopagatron

between 0.8 AU and ..1 All
p0083 A79-44615

Physics of the solar rind for the 1975-1978 IUUG
Quadrennial Report

p0085 A79-46414
Rydrom,.gnetic rates and turbulence in the solar rind

p0090 A79-53656
The interaction of thu solar rind with mars, Venus
and Mercury

p0090 A79-53663
SOLAR nIND VRLOCITt

Landau damping effects on solar wind fast streams
p0074 179-34126

Electron observaticns aad ion flows fro'. the
Pioneer Venus Orbiter plasma analyzer experiment

p0082 A79-40836
The radial evolution of the bulk prop,rties of the

solar wind
10083 A79-44624

SOLAR I-RATS

Radiative transfer of X-rays in the solar corona
p0056 A79-13713

SOLID PRISES
Phase relations in the re-Ni-cr-5 system and the
culfidation of an austenitic stainless steel

p0075 A79-37129
SOLID STATE

Convection and lunar thermal history
p0084 179-45456

SOLID STATE DEVICES
MT TARISTORS

SOLID SURFACES
M T. CRYSTAL SURFACES

Lastr-stimulate-I =--ration of adsorbed atoms on
solid duriaces

p0079 179-4005b
SOLUTION.,
NT GAS MIXTURES
coniigurations of ^,ase-pair complexes is solutions

--- nucleotid•^ chemistry
p0107 A79-26370

SONIC FLOC:
U TRANSONIC .' IOC.

SORPTION
HT ADSORPTION
Nt CREMISORPTION

SORTIE CAN
U SPACELAB

SORTIE LAB
U SPACELAB

SOUND FIELDS
Procedure for noise prediction and optimixatioa of
advanced technology propellers
(NASA-CR-30801	 p0017 m79-22100

Aerodynamic sound generation due to
torte:-aerofoil interaction. Part 2: Analysis
of the acoustic field
(NA5A-CR-152231]	 p0126 079-26883

SOUND 81ASUIRMENT
U ACOUSTIC MEASUREMENTS

SOUND HAVES
NT 4RBuDINAMIC NOISE
NT AIRCRAFT NOISE
MT JET AIRCRAFT NOISE

SOUNDING
MT IOMOSPBEPIC SOUNDING

SOVIET SPACECRAFT
HT COSMOS SATELLITES
MT COSMOS 782 SATELLITE

SPACE RASES
T SPACE COLONIES

SPACE BIOLOGY
0 EXOBIOLOGY

SPACE COLONIRS
Developing closed life support systems foL large

space habitats
[AAS PAPER 78-145]	 pJ n7 179-21160

space resources and space efttlaa nts
(MA5A-SP-418)	 p0100 979-32225

SPACE ENIINONAINT
U AEROSPACE ENVIRONMENTS

SPACE ENVIRONNENT SIMULATION
NT WEIGHTLESSNESS SIMULATION
Experimental investigation of contamination
pLevemtron techniques for a cryogenically cooled
telescope in earth-Orbit
( ► IAA 78- 16191	 p0053 179-10589

Btoinstrumentation for evaluation of workload is
Payload specialLSta - Results of ASSESS 1I
11AF PAPER 79-88)	 p0115 A79-53291
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SPACOBORIN A9TRONOgT

SPACE EXPLORATION
IT VIKING MARS PkoGAAM
The Pioneer Venus Bissions

(IAF PAPER 79-147)	 p0090 A79-5330
Technology utilisation --- aerospace technology

trausfer
p0003 079-15888

SPICE PLIGHT
rT INTERPLANETARY FLIGHT
IT MANNED SPACE FLIGHT
ieT VIKING MAR5 PROGRAM
Screadipitous jolution to the problem of culturing

Arabidopsis plants in sealed containers for
spaceflights of long duration

pO112 A79-41704
Modification of a Kura RC-2 fundus camera for

self-photoyrapby without the use of sydriatics
--- for blood vessel monitoring during space
flight 

p0115 A79-50227
Vestibular Functicb Research (VF1) experiment.

Phase B: Design definition study
[NASA-CB-152207]	 p0101 N79-11683

Effucts of hypodynamic simulations on the skeletal
system of nonkNys

p0099 179-19021
SPACE FLIGHT STRESS

Cont , nuou5 metabolic and .ardiowaseular
measurements on a monkey subject during a
simulated 6-day S 1 :elab mission

p0112 A79-41713
Effect of space flight on cell-mediated immunity

--- COSMOS 782 satellite
p0094 179-11661

Effect of weightlessness and centrifugation (LTG)
on erythrocyte survival in rats subjected to
prolonged space flight

p0096 079-11674
COSMOS 936, experiment K20u: The effects of space

flight on some liver enzymes concerned with
carbohydrate and lipid metabolism is the rat

p0096 w79-11675
Quantitative analysis of selected bone parameters

p0096 179-11676
Cosmic ray effects on the eyes of stationary and

centrifuged rats flown on CO5HOS 936, experiment
K-207

pOO97 179-11678
SPACE INDUSTRIALIZATION

Developing closed life support systems for large
space habitats
(AAS PAPER 76-145]	 p0107 ► 79-21260

Space resources and space settlements
[1ASA-SP- 428] 	 p0100 179- 32225

Mininq and beneficiation of lunar ores
pOO48 179-32241

SPACE B► NUFACTURING
Spat..• tesources and space settlements

[NASA-SP- 428] 	 p0100 979-32225
SPACE MISSIONS

Encounter with Venus - An update --- Pioneer Veaus
Orbiter data

p0080 A79-40809
A critical review of the life sciences project

management at Ames Rer.earch Center for the
Spacelah Mission development test 3
[NASA-TP-1364]	 p0040 179-16709

Planning and managing future space facility projects
--- sanagemeut by objectives and group dynamics
(IRS ► -TB-78586]	 p3099 179-25914

SPACE PLASMA 8/I IBTIR ►RIOn RIPIRINENTS
U SPHINX

SPACE PONES REACTORS
Radiation energy r..DVelsion is space

pOO69 A79-26595
SPACE PROBES
NT HELLOS 1
IT JUPITER FNuRE:i
NT PI,.i1EEI SPACE PROEES
01 PIONEER VENUS 2 SPACECRAFT
IT PIONEER 2 SPACE PROBE
IT PIONEEN 7 SPACE PROBE
NT PIONEER 10 SPACE PROBE
IT PIONEER 11 SPACE PROBE
IT VENUS PROBES
IT VIKING MARS PRuGR ►B
outer planets or- e e tenting

p0041 179 19018

Study of alternative probe technologies
[M ►S►-CR-1'2242]	 p0J50 079-19069

study of entry and landing probes rot eaploration
of Titan
[N ► S ► -CR-152275]	 p0051 079-23868

SP ► CR PEOGRANS
IT EUROPEAN SPACE PROGRAMS
IT U.S.S.R. SPATE PROGRAM
uptimized cost/performance design methodology.

Volume 2: Data reviev and analysis. Book 5:
Cost

p0050 079-22137
SPACE RADIATION
U EXTRATERRESTRIAL RADIATION

SPACE SCIRNCRS
U AEROSPACE SCIENCES

SPACE SHUTTLE ORBITALS
Animal life support transporters for

Shuttle/3pacelab
(ASME PAPER 78-EMAS-10]	 p0105 A79-12559

Space Shuttle Orbiter thermal protection material
development and testing

p0060 A79-17673
Opacifie4 silica reusable surface insulation /Hsi/

for thermal protection of the Space shuttle
Orbiter

p0061 A79-19448
Opacified silica reusable surface insulation /RSI/

for thermal protection of the Space Sf^uttle
ULblter

p006S A79-26134
SkACR SROTTLI PAYLOADS
IT SPACEBORNE EXPEIIBEITS
IT SPACELAB

SPACE SMUTTLLS
Infrared tstronomical Satellite /IRAS/ and Shuttle

Infrared Telescope Pieility /SIRTP/ -
implications of scientific objectives on focal
plane sensitivity reguireaents

p0058 A79-15986
Infrared detector performance in the shuttle

Infrared Telescope Facility /SIBTF/
P0058 A79-15988

Infrared radiation from the Space shuttle
contaminant environment

pOO45 179-25055
Control system designs for the shuttle infrared

telescope facility
[MASA-CR-162321]	 pOO53 179-33121

SPACE STORAGE
PerfoLsauce comparison of earth and space storable

bipropellaut systems in interplanetary missions
[DGL1 PAPER 78-1041	 p0056 A79-14065

SPACE SUITS
Spacesuit mobility knee joints
[9AsA-Ck5E- ► 1C-11058-21	 p0117 179-24651

SPACE SORVRILLARCE (SP►CIEONIN)
Technology utilrzati011 ---- aerospace technology

tiaDSfer
p0003 979-15888

SPACE SYSTEMS RNGINRIXRIMG
U AEROSPACE ENGINEERING

SPACE TRANSPORTATION
IT SPACE TRAISPUhTATIO n SYSTEM

SPACE TRANSPORTATION STSTRit
AT SPACE SHUTTLE OhBITERS
IT SPACE SHUTTLES
Support system considerations for STS biological

lnlestlgatiDns
[ ► SBE PIPER 78-ENAS-371	 p0105 179-1;584

Vestibular Function lwsearch (Vim) experiment.
Phahe B: Design definition study
[NASA-C1-152207]	 p0101 U79-11683

SP►CRBORME ASTRONOMY
Cumpresaiun of Jupiter's magnetosphere by the

solar wind
p0054 ► 79-11503

A time depeadeut model of the !ovian current sheet
P0054 A79- 11512

Integtated detector array prepcocessing for
infrared astronomical applicatlosb
[AI ►► PAPER 78-1712)	 pOO56 179-13d31

JupAtet'b magnetosphere as a 'point source' for
electroua ptopagatisg from 1 to 12 AU

p0076 A79-375:5
An orbiting infrared intscferometer to search for

uuasolar planets
pU077 A79-38289
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Fields dad plasm— in the outer solar system
pO380 A79-40788

SP ►CIBORIE ELPEIIPENTS
Biological sleclmen folding facilities for

Spacelab experiments
[ I ► F PAPER 78- ; 6 ]	 pJ 104 A79-11224

Vestibular Fuuction e,search aboard Spacelab
[ASNE P ► ?EB 78-EN15- 5]	 p0105 174-12574

Support system considerations for STS biological
in vest igatians
[&--BE PAPER 78-ENAS-3)]	 p0105 179-12584

DS experiments flown on the Soviet Satellite
COSBOS 782
[IAN ► -TM-78525]	 p0094 N79-11651

OS experiments flown on CO5POS 782
pJJ94 N79-11652

Experiment R-002: Results of histological
examination of inguinal `yaph nodes,
supplementary report --- CoSNOS 782 satellite

p0094 079-11662
Effects of space flight on plasma and glandular
concentrations of pituitary hormones --- COSMOS
782 satellite

pOO95 179-116b4
OS experiments flown on the Soviet satellite
COSMOS 936
(NASA-T.M-78526]	 p0095 179-11671

The Cosmos 936 minion
p0395 N79-11672

SPICEBORIE TELESCOPES
Experimental investigation of contamination

prevention techniques for a cryogenically cooled
telescope in earth-orbit
[ ► Ill 78-1619]	 p3053 A79-10589

Low background focal plane array testisl in the
far infrared --- for IEAS satellite-borne
telescope

p0058 179-15984
Infrared Astronomical Satellite /IEAS/ and Stuttle

Infrared Telescope Facility , ISIRTr/ -
implications of scientific objectives on focal
plane sensitivity requirements

p005d 179-1598b
Infrared detector performance in the Shuttle

Infrared Telescope Facility /5'-RTF/
pJ05d ► 79-15988

Design of a superfluid heliuc dewar for the IEAS
telescope --- IR Astronomy Satellite

p0072 179-31013
Deterainatioa of the telluric vc • :r vapor

absorption correction for astronomical data
obtained from the Euiper Airborne Observatory
[Sisk-T3-78,821	 p0042 079-20941

SPACECRAFT CABIN ATMOSPERBNS
Water electrolysis systen - 82 and 0: generation

--- for spacecraft atmosphere revit —ization
[ASME PAPER 78-EbAS-31	 pOI05 A79-12552

Modeling aerosol losses and clothi^g effects is
fires --- for aerospace vehicle a:vironmeats

p3JbO A79-18303
SPACECRAFT CONPOIESTS

:ryogenic:. for .;paceeraft
pO372 A79-3100_

SPICRCRAFT CONSTIOCTIOn MATERIALS
Organic chemistry in space

p0104 179- 1 , 409
SP&CICIAFT CONTAMINITIO n

Experimental investigatiou of contamination
prevention technique_ for a cryogenically cooled
telescope in earth-orbit
[AIAA 78-1619]	 pOJ53 &79-10569

Planetary protection guidelines for Cuter Planet
n i :sions

p0105 A79-12511
lettered radiation tro y the space Shuttle
contaminant environment

p0045 179-25055
SPAC ECEAPT ONSTG n

Support system considerations for STS biological
inve::t lgat ions
'A`•ME PAPER 78-EMAS- 1 ]	 p0105 179-12094

SPACECRAFT RNIIIOINE57'S
US experiment:: tl.wn 7a the Soviet Satellite

COSMOS 782
[NASA-TM-78525;	 pUJ94 N79-11b51

OS experiments flown on COInOS 782
p0094 979-11652

Etfocts or 4pace flight on riasma aid glandular
1nreQttAtt^0.: Ct pituitary hcreooe. - - COSNOs

182 satellite
p0095 579-11664

Infrared radiation from the Space Shuttle
contaminant environment

p0045 579-25055
Tecanology advancement of am oxygen generation

subsystem
[Ills&-ca-152257]	 p0103 579-28883

SPACECRAFT INSTIURIGTS
Pioneer Venus large probe neutral mass spectrometer

p0076 A79-37167
Deployment mechanisms on Pioneer Venus probes

pOO43 179-21365
SPACECRIFT LINDING
IT PLANETARY LANDING

SPACECRAFT NODULES
IT SIN
3PICECRAFT PRIFOREANCE

Spacelab mission developmant tests
p0106 179-17657

SPACECRAFT PONES SUPPLIES
Study, optimization, and design of a laser beat

engine --- for satellite applications
p0059 179-16633

Solar sustained plasma/absorber conceptual design
[NASA-CH-15,1 304]	 p0052 579-28730

SPACECRAFT PROPULSION
Performance comparison of earth and space storable
bipropellaut systeas in interplanetary missions
[DGLR PIPER 78-104]	 p0056 179-14065

The nonopropellaut hydrazine propulsion subsystem
for the Pioneer Yantis spacecraft
[AIAA P ►?ER 79-1329]	 pJ079 A79-40762

SPACECRAFT SENSORS
U SPACECRAFT INSTRUMENTS

SPACECRAFT SEIRLDING
Thermostructural design of a carbon-carbon
beatshield for d Jovian entry
[AIAA 79-4)92. 1 	pO110 179-347»1

SPACECRIFT TIICRJNG
IT SATELLITE TnACAING

SPACELIM
biological specimen holding facilities for
Spacelab experiments
[LAP PIPER 7d-5b]	 p0104 ► 79-11224

Animal life support transporters for
Sbuttle/Spacelab
(ASME PAPER 78-EN&S-101	 p0105 A79-12559

Vestibular Function Research aboard Spacelab
(&SSE PIPER 78-EN ►S-25]	 p0105 179-12574

Continuous metabolic and cardiovascular
measurements on a monkey subject during a
simulated 6-day 5pacelab mission

p0112 179-41713
Bioinstrumentdtion for evaluation of workload in

payload specialist, - Results of ASSESS 11
[.IF PAPER 79-88]	 pO115 179-53291

A critical review of the .i2e sciences project
management at Ames Research Center for the
Spacelab Mission development test 3
[EAST-TP-13641	 pOO40 179-16709

Experimental control requirements for lite sciences
p0100 N79-3131b

SPACILAM PAYLOADS
IT POINTING CONTROL SYSTEMS
SparelaJ mission development tests

p0106 ► 79-17657
SPICRLIB SIBULATION ?L1Gr'S

U ASSESS PRL,=RAM
SPATI ►L DISTRIBUTION

The expect—I freguen..y or doublet craters / ► reply/
p0054 A75-11614

SPITIAL ISOTROPt
U SPATIAL DI5TRIUUT.01

SPATIAL ORIENTATION
U ATTITUDE (INCLINATION)

SPECIMEN GROENTRY
I new basis for the determination of frac.ure

toughness
[IA5A-T1-i6592]	 pG044 N79-23256

SPECTRA
WT AbSORPTI r b SPECTRA
IT EMISSION SPECTRA
IT H ALPHA LIVE
IT INFR ►5EL SPECTR&
IT LINE - PECTRA
IT AlLkONAVE SPECTRA
I' BOL`CULAh SPECTRA
IT OfYGEI SPECTRA
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ST ► TIC TESTS

IT POWER SPECTRA
AT RADIATION SPECTRA
AT SOLA R SP`CTR1
IT SPECTRAL BANDS
AT STELLAR SPECTRA
IT TELLURIC LIVES
AT ULTRAVIOLET SPECTRA
AT VIBRATIONAL SPECTRA
AT I MAY SPECTRA

SPNCTIAL ABSORPTION
U ABSORPTION SPECTRA

SPICTEAL ANALYSIS
U SPECTRUM ANALYSIS

SPECTRAL BANDS
AT ABSORPTION SPECTRA
AT TELLURIC LINES
As experimental determination of the cross section

of the Swings band system of C3
p0088 ► 79-511:1

Absolute measurements of the electronic transition
moments of saran band systems of the C2 molecule
[M ► SA-TH-78574]	 p0043 179-21882

SPECTRAL LINK VIDTB
Intensities and half-widths at different

Leaperatures for the 201/III/ - 000 band of CO2
at 4854 per ca

pOO86 n 79-47513
Intensities and 92 collision-broadening
coefficients measured for selected B20
absorption lines between 715 and 732 as

p0091 A79-54462
SPNCT/AL LIARS
U LIVE SPECTRA
SPECTRAL RIPLELTAK n

Near-infrared spectra of the Galilean satellites -
Observations and compositional implications

p0067 179-24185
SPICT/►L SENSITIVITY

Hadazard techaigues in optics and their
Relationship to other %ultiplexinq schemes

P0071 A79-28005
SPBCTIONSTERS
IT INFRARED SPECTROMETERS
AT MASS SPECTRORN,ER5

SPECTROPNOTONITRIS
AT IMFa ► kED SPECTIOPHOTONETIRS
SPECTROPROTORETRT
AT STELLAR SPECTROPHOTORNTRT

Near-infrared energy di.tributions of 1131
p0061 A79- 18900

In - An intense brightening near 5 micrometers
p0067 A79-24447

Spatially resolved methane bead photometry of
Jupiter. I - Absolute reflectivity and
center-to-limb variations in the 6190-, 7250-,
and 8900- ► bands. II - Analysis of the south
equatorial bolt and south tropical zone
rof lectivity

p0073 A79-32207
S?RCTROSCOPT
IT ABSORPTION SPECTROSCOPY
IT ASTRONOMICAL SPECTROSCOPY
AT AUGRi SPECTROSCOPY
IT GAS SPECTROSCOPY
AT HOLOGRAPHIC SPECTROS-OPT
AT LASE& SPECTROSCOPY
IT MASS SPECTROSCOPY
kT MOLECULAR SPECTROSCOPT
I- SPF..'TROPHOTOR LIT IT
MT STELLAR SPECTROPHOTONETRY
IT ULTRAVIOLET SPICT80SCOPY
The study of 'miccosurfaces' using thermal

desorption spectroscopy
pO087 A19-50015

SFICTIOn ANALYSIS
An analysis of water in galactic infrared sources

using the NASA Last Aitborne Observatory
[NASA-CI 1S22b2]	 p0O50 979-21965

SPIECB DISCRI/I/ITION
U SPEECH dE000NITION

SPEECI INCOGBITION
speech ab a pilot input sodium

p0102 179-17519
SPIRO CONTROL

Definition and analytical evaluation of a power
management system for tilt-rotor aircraft
[NHS 78-48)	 pO02a ► 79-18171

SPIRD INDIC ► TORS
NT ANEMOMETERS

AI NOT- ►ILI ANEMOMETERS
AT BOT-VINE ANEMOMETERS
AT LASER ANEROBGTERS
SPRRD INGULATIO n
U SPEED CONTROL

SPNIII
Radiation unergy conversion in apace

p0069 ►79-26595
SPIN
IT ELICTION CAPTURE
IT ELECTRON SPIN

SPIN-ORNIT INTERACTIONS
AT ELECTRON CAPTURE

SPIN ►L CORD
IT SPINE

SPINE
Spine immobilization method and apparatus ---

rigid bladder
(NASA-C ►SE- ► RC-111b7-1]	 p0117 179-30921

SPINAL GALAXIES
AT MILKY WAY GALAXY

Gas floe in the barred spiral galaxy IGC 5383
p0056 179-13728

SPLI1E ► UNCTIONS
A sequential eethod for spline approximation with

variable knots --- recursive piecesise
polynomial s19sal processing

p0027 179-26142
SPRAYED PNOTECTIVE COATINGS
D PI^TECTIVE CO ►TIIGS

SPEI/DIIG
Kinetics of spreading and contact interaction in
systems with the formation of intermediate phases

p0109 179-32920
STABILITY
IT AIRCRAFT STABILITY
AT CONTROL STABILITY
IT DTI ►AIC STABILITY
AT FREQUENCY STABILITY
IT NOVERIIG STABILITY
AT LONGITUDI1AL STABILITY
AT MAGIRTORTDRODTNAMIC STABILITY
AT STORAGE STIBILITT
IT STRUCTURAL STABILITY
AT SISTERS STABILITY
AT THERMAL STABILITY
STABILITY AUGBINTATiON

Analytical lesion of a high performance stability
and control sugseutstiOa system for a hingeless
rotor helicopter
[ ► HS 78-27]	 p0024 179-18153

1 piloted simulator investigation of augmentation
systems to improve helicopter nap-of-the-earth
han3ling qualities
[ ARS 76-29]	 p0024 A79-18155

STABILITT DERIVATIVES
AT 9011.I1G SJMENTS
In extension of A-stability to alternating
direction implicit methods
[NASI-TI-785371	 pOU38 179-10809

STIBILIIITIOA
IT THREE AXIS STABILIZATION

STABILIZERS (FLUID DYNANICS)
AT RORIICIT ►L TAIL SONFACES

STAGR SIP ► RATIOB
Advanced vehicle separation apparatus ---
automatic positionimg of models for studies
inwlT194 Separation Of 4ei0dynaaic shapes

p0118 579-21364
ST ►GLRG (ROCKITS)
O STAGE SEPARATION
STAINLESS STEELS
AT AUSrEMITIC STAINLESS STEELS

STAILI ►TER AIRCRAFT
U 0-141 ► IMCkIFT

STARS
AT CARBON STARS
MT EARLY STIRS
AT INFRARED STARS
AT LATE STIRS
IT SAIL SZOOY69CE STARS
AT PIOTOSTAIS
IT REFERENCE STARS
STATIC STABILITY
aT STRUCTURAL STIBILITT

STATIC TESTS
Aerodynaaic characteristics of a large-scale
semispan model with a swept wing and an
augmented )et flap with hypermizimq nozzles ---
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STATICS
	

SUBJECT IEDE2

Ames 40- by 80-loot Bind Tunnel aad Static Test
Facility
(BAST-TR-73236)	 p0011 179-29144

STATICS
17 SAGNETOaTDROSTATICS
STATISTICAL ANALYSIS
IT ARPLITODE DISTRIBUTION ANALYSIS
IT SEQUENTIAL INALTSIS
IT TARIINCE (STITISTICS)
Adaptive coding of BSS imagery --- Rulti Spectral

t^amd scanners
p0055 A79-13319

STATISTICAL DISTRIBUTIONS
Size-frequency distriDltioma of primary and

secondary lunar impact craters
pO078 09-39309

STATISTICAL NRCNARICS
Stochastic control aad the second law of

thermodynamics
p0034 179-47994

STUDY FLOB
1nmei:c31 simulation of steady supersonic viscous

fl w
(.14A PA?E6 79-0130]	 pOJ21 179-2351m

A last, conservative algorithm for solving the
transonic fall-potential equation
(aI ►A 79-14561	 p00d3 179-45261

STEELS
IT AUSTENITIC STAINLESS STEELS

STRIP GRADIENT AIBCIIPT
C T/STOL AIRCRAFT

STILLIR ATIOSPRINRS
Cool stars - Effective temperatures, angular

diameters, and reddening determined from 1-5
micron flux curves and model stsaspheres

p0073 179-27695
STELLAR CORONAS
IT SOL16 CORONA

STELLAR DOPPLII SRIFT
J EITnATEIRESTII ►L RADIATION

STELLAR INTELOPIS
Compact 4 II regions In the far-infrared

pOJ75 179-35617
Soar-infrared observations of a n•tw molecular

feature in :6C • 10216
pOJ82 179-41354

STELLAR EVOLUTION
Buaerlcal calculations of proto : tellar

hydrodynamic coll.tpse
p0070 ► 79-26792

Infrared observation-- of n GC :071/165/ and 11GL
490 - Two low-lamfiwity young stars

p0074 179-34211
Sttr formation at a front - Par-infrared

observations of AFGL 333
p0074 A79-34237

STILLAn LORIBOSITT
Infrared observations of 1GC 2071/265/ and 1FGL
490 - Two low-luminosity young stars

P0074 A79-34211
Star formation at a front - Par-infrared

observations of 1FGL 333
p0074 179-34237

STELLAR NOTIONS
Azisyaset:ic di..tarbances in n disk galaxy

p0056 A79-13751
Dynamics of a stellar bar

P0065 A79-23909
ST U LAS OCCULTATION

Stellar occultation studies of the solar system
pO390 A79-54140

STRLLAN RADIATION
IT STELLAR BINDS

STRLLII SPICTRI
IT SOLAR .;PRCTRA
Par-infrared observations of optical a ission-line

stars - Evidence for extensive cool dust clouds
p0082 A79-413:5

STELLAR SPICTROPNOTORRTRY
Obsatvatioas of svcondary spectrophotcastric

standards in the wavelength range between 5840
aid 10800 A

p0063 179-11364
Rillimetre and subaillisetre aeasurameats of the

Crab Nebula
p0079 A79-40670

STILLAE TINPBBATORE
Cool stars - Fftective temperatures, angular

diameters, and reddeaiag determined from 1-5

micron flax carves and modal atmospheres
p0070 179-27695

STILLAI HINDS
ca the charge polaritatiom of cosmic systems

p0073 179-33153
STSISOCRIL13TIT

Stereochesintry of aaiso acids is surface samples
of a narime sediment

pO106 179-18598
STIREOSCOPY

model for steraospecific recognition of purines
as an element of a OIL polypeptide recognition
code

pJ111 179-37950
STIRILIEATIOB APPICTS
IT THEIR1L DEGRADATION

STEIIS
0 APIERBODIES
3TINOIDS
IT CORTICOSTRIOIDS
STIPPINIK

Spina imsobilixation method and apparatus --
rigid bladder
(NASA-CISE-Air,-11167-1]	 p6117 119-30921

STINULANT
IT 1011PINEPBRIBE
STINULATED MISSION

Laser-echaeced dynamics in molecular rate processes
p0059 179-16637

STIRULATID RJL13SIOM DEWICIS
IT CARBON DIOXIDE LASERS
IT CONTINUOUS RATE LISEAS
IT GISDIEABIC LASIIS
IT INFRARED LASERS
IT IENON FLUCRIOE LASERS

STOCRASTIC PDOCLISLS
IT NARROW PWCLSS35
IT BANDON PROCESSES

Towards fault-tolaract optimal control
p0034 179-47934

On reliable control system designs with and
without feedmack roconfigaratioms

p ' w 6 179-47967
Ninisua-variance fixed-fors campensati-a of linear

systems
p0034 179-47983

Stochastic control aad the second law of
thermodynamics

p003o 09-47994
:nterrapted nonitJring of a stochastic process

pO1J1 379-1749A
STOICRIO32TST

Coupling of aspartate sad serise transport to the
transmeabrane electrochemical gradient for
sodium ions in nalobacterius halobiun -
'ranslocation steichionetries and apparent
c ,opecativity

P0104 A79-10425
STOL AlACRAPT

0 SBOIT TAKEOFF AIRCRAFT
STORACN

:ndosethacin-antihistamine combination for gastric
ulceration control
(NASA-: ►SE-AIC-11118 -2] 	pO116 579-14755

STORY nRTBORITIS
IT CARBONACEOUS METEORITES

STORABLI PROPILLAITS
IT AIRCRAFT FUELS
STORAGE STIBILITT

Ratiaixing storage stability of foods to be used
for resupply in a controlled ecological life
supply system: Evaluation of research
(NASA-CI-158846)	 p0103 379-26880

STOANS
IT DUST STORKS
IT RAG n RTIC STORKS

STORKS (BRTIOROLOGY)
IT DUST STORKS

STRAIN FATIG01
U FATIGUE (ARTERIALS)

STRAIN GAGES
In-vivo oone strain telemetry is monkeys /N.

namestr ina/
p0104 s19-1060d

STRAIN RATE
StLA ia -t•tv/tesperature behavior of high density

polyvthyleme in compression
(RASA-T1-76544)	 p0039 179-12222
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SOBJBCT INDII
	

STIOCTD/L1 MIGIDITT

STRAP0013 INERTI ►L GNIDAICR
► study of redundancy management strategy for

tetrad strop-down isertial syst*81 --- error
detect&*& codes
(NASA-TM-78576]	 P0006 179-1784:

ST NA TA
IT SUBSTRATES

ST1 ► TOPAOSI
h poS.Ltle 1-44y oscillation near the tropical

stratupause
p0121 ► 79-48218

STEATOSPMERS
Yftect of the reaction 502 • 03 yields 00 • 202 on

stratospheric ozone
p0054 A79- 11633

Theoretical study of the pkotodissociation of MOC1
p0055 A79-11057

The amaosia sizing ratio in Jupiter's stratosphere
p0057 A79-14944

Stratospheric aerosols and climatic change
p0057 A79-15106

Properties of the otratospherlc aerosol layer
studied with a one-dimensional computer model

p0057 179-15107
Stratospheric-related research using the shock Labe

pOO57 ► 79-152:5
Reservoirs of atmospheric chlorine - Prospects for

501- 1 revisited
pJ058 &79-15801

SSTs, Nitrogen tertilirser and stratospheric ozone
P0060 179-18321

Bitrogen-sulfur compounds in stratospheric as: 	 is
p0061 &7y

Oa the mean aeridional mass Notions of the
stratosphere mad mesosphere

p0120 179-20057
Latitudinal variations at stratospheric aerosols

probe A19-25355
Simulated lidar return from a our dimensional

stratospheric aerosol model
p0073 L79-27857

COS is the stratosphere --- sulfuric acid aerosol
Precursor

P0109 179-31337
A one-dimeasional model describing aerosol

formation amd evolution in the stratosphere. I -
Physical processes mad mathematical analogs. II
- Sensitivity studies and coap4riszz with
observations

P0075 L79-15672
Stratospheric aerosols and Climatic c ►aage

pOJ42 179-1J6J3
Application of a coupled aerosol formation:

Radiative transfer model to climatic studies of
Aar *cols

P0042 179-20675
The naS&-loss Research Center stratospheric
aerosol model. 2. Sensitivity stadles and
comparison with observatories
IRAs►-TF-13611	 pJ043 079-21720

The 1151-&BSS Research Center stratospheric
aerosol Model. 1. Physical processes and
compotatioaal analogs
(RASA-T:-1)614	 pJ043 579-21721

Studies of stratospheric eddy transport. 1: The
observed ozone flmz by the transleat eddies,
0-30 &B.	 Eddy diff •iston coefficieats and
wind statistics, 10-60 IS
(RASA -C n-1S8617]	 pJOSO 579-23568

Biddle atmosphere project. A semi-spectral
nu40crcal m. • del fat the 14199*-sca1e
^trAtospheric circulation
(NASA-Ci-158651]	 p011S 279-245o7

The 1477 intertropical convergence zone ezperimest

( NAS&-TM-78577 1	 p0J45 079-16715
"perattona: activities

p0045 079-2b717
Reasuiaeeut of 50 and 03 from aircraft: 	 1977

tropical convergence zone ezperimast
p0045 179-26720

Trace cuostitaeat miring ratios to the lower
stratosphere 3u-inq tae 1977 intertropical
convergence tone ezperieent

pJ04b 179-16711
Strut JSpheric Aerosols in the Lntertropieal
coovergence zone, Panama canal zone

p3046 179-167.5
Program. for calculatioq cell parameters in
electron and I-ray diffraetlom --- to identify

stiatospberic aerosols
(I ►S&-TP-1520] p0047	 379-30844

STEIAMLIMR ?LOB
U LABIIII FLOW

ST2336TI Of MATERIALS
U BLCHANICAL FRUPERTIES

STRESS ( ►MTSIOLOGT)
IT ACCELERATION STRESSES	 (PHYSIOLOGY)
IT CINTRIYUGIIG STRESS

Inlibitian of	 tla pitaltary-adrenal respansv to
stress daring deprivattom-isduced fe*dimq

p0113 079-43605
STRESS LIALYSIS

CUNFateL	 design synthesis of	 a below &see-5780
prosthesis

F0113 A79-44300
STRESS CALCOLATIORS
U SThISS ANALYSIS

STRESSES
IT TUA:IUN&L STRESS

5110CTOMAL AMALISIS
IT DTI&SIC STRUCTURAL ANALYSIS
BT FLUTTER ► NALTSIS
Computer analysis of	 shells of revoluttoa using

asymptotic results
(LIMA	 79-075.] p0071	 079-282b7

Outer planets probe testing
pOO41	 179-19018

STIOCTUTAL BL5I5S
1I	 I:TEI	 PASINS
IT I ► IYIShEDS
A composition and thickness model for lunar impact

crater and basin deposits
p0078	 &79-39310

STROCTORLL RIMS
0 SLABS (SUPPORTS)

STI1ICTOEAI DISIC8
Conference on Helicopter structures Teebaology,

Baftett Field, Calif., Ioveaber 16-18, 1977,
Proc."Lags

p0020 A79-10903
Structural design flight maneuver loads using

iDP-10 flight dynamics Nadel
p&J21 A79-1J905

A study of structural coacepts for low radat cross
section /LRC5/ fuselage configurations

pJJ21 A79- 14908
The use of 3-0 tiaite element ama1Ts1: in the

desiga of helicopter mechanical components
pJ0:1 179-10909

Boeing Tertol bearingle-s maim rotor structural
design approach ustag advanced composites

p4)J22 A79-10920
Combined strength and avroelastie wing synthesis

via constraint approriaatio n
111&1 79-0724]	 pOO28 L79-28290

Thermostruetura) design at a carbon-carbo n

heatshield tot a Jovian entry
(Ala& 79-0920]	 p0110 A79-3a741

Design outline for a new multiaaa LTC simulation
facility at NASA-Amos Research Center

V0102 179-17501
Application of numerical opttaization to the

design at advanced supercritical airfoils
pOOJ8 979-2JO49

Design, fabrication and test of a hydroger. beat pipe
--- extruding and grooving 6063- T6 aluminum
tubes for cryogenic heat pipes
[ u Sa-CI-152267]	 p0051 179-24298

.'ontril system des&gas for the shuttle infrared
telescoP* facility
;91SA-ch-162311I	 p00S3 379-13121

STh OCTUELL OESLGn CRITERIA
Impact of ap*rat tonal issues on design or advanced
compasitr structures for &ray helicopters

pJ021 A19-10907
A dance at Soviet helicopter design philosophy

TJJ.i A79-10910
STIOCTORAL OT5IMICS
U .TALHIC STRUCTURAL ANALTSIS
STRUCTURAL F&TIZOR
U FAT.GJ1 (NATIRIALS)
STRUCTOILL nRMB RS
1: blAMS (SUPPuATS)
IT FLAT PLATES
it SKIS (STRUCTURAL B!MB11)
STROCTORLL RIGIDITY
U SThuc rUNAL STIBILITT
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STIOCTORAL STABILITY
	

SUBJECT INDEI

STRUCTOB ►1 STA9ILITT
Aeroelastic stability analysts of the ► D-1 manned

oblique-winq aircraft
p0127 179-38136

STRUCTURAL VIBRATION
IT BENDING VIBRATION
IT PANEL FLUTTER
IT TRANSONIC FLUTTER
Vibration and response of nonuniform rotating

beams with discontinuities
[lI1A 79-0731`	 p0127 179-29005

Direct solutions for Sturm-Liouville systems with
discontinuous coefficients --- structural
vibration

p0127 179-46063
STS
J SPACE TRANSPOITATIOn STSTIB

STORO-LIOUTILLI OPIEATOR
J STUBS-LIOUVILLE THEORY

STUB FLI00VILLE TREORT
Direct solutions for Sturm-Lionville systems with

discontinuous coefficients --- utractural
vibration

p0127 ► 79-46063
Time-varying linear systems and the theory of

non-linear waves
p3034 179-47992

STTIIIES
VT POLTSTTIENL

SOELATERs
U SUBSTRATES
SUBBILIIRETWR WAVES

Airborne infrared and subaillimeter astronomical
polarizat.on measurements at different wavelengths
--- C-141 observations
[1151-CI- 158751] 	 p0052 579-27044

S33909TIVZS
DSPOBJ - System for display of multiple sets of

three-dimensional data --- Fortran subroutine
for computer graphics

p0024 179-18422
SUBSONIC FLOC

Propeller slipstream wing interactions at Sack no.
J.8
(SAE P4FEC 18,)997]	 pOO27 179-25881

Turbulent density fluctuations in a subsonic and
transonic free let using crossed-beam schlieren
techniques

pOJ31 179-42059
Computation of subsonic ind transonic flow about

lifting rotor blades
[AIAA 79-1667]	 p0031 A79-45333

Trailing-edge flows at high Reynolds number
[AIAI PAPER 79-15031	 pJ085 179-46697

Effect of viscosity on vied-tunnel wall
interference for airfoils at high lift
[ ► Ill PIPER 79-1534]	 p0033 A79-46715

Tortes eftects for canard-wing configurations at
high angles of attack in subsonic flow
[ NASA-TS-'8543 ]	 pOJ05 279-14022

SUBSONIC RIND TOINILS
-amputation of aerodynamic interference effects oa
oscillating airfoils mitt controls in ventilated
subsonic wind tunnels
( ► Ill PAPER 79-014b]	 p0026 ► 79-19679

SORSTEITts
Rate equation for deserting particles

p00b6 ► 79-25104
SUBTROPICAL REGIO LS

'LSPERATE SEGIONS
SUGARS
IT GLUCOSE

SUITS
WT SPACE SUITS

SULFATES
Properties of tho stratospheric aerosol layer

studied with a one-dimensional computer model
pOJ57 A79-15107

Latitudinal var a tionm of stratosphert- aerosols
p0068 A79-:5355

A one-dimensional model describing aerosol
formation and evolutioa in the stratosphere. I -
Physic4l processes and mAtkosatical analogs. II
Sensitivity studies and comparison with

observations

SOLF16tS	
p0075 A79-35672

WT INORGANIC SULFIDES

Elimination of chroaite and towel sulfides as
important carriers of noble gazes in
carbonaceous meteorites

p0108 179-26436
COS in the stratosphere --- sulfarir acid aerosol

precursor
p0109 179-31337

SULFUR
NT SULFUR ISOTOPES
The distribution of 5 IV and Be II in IGC 7027

p00b1 179-18984
Ishonogeneous models of the tents clouds
containing sulfur
[NASA-TS-78558]	 p0044 n 79-22988

SULFUR COSPOUIDS
IT INORGANIC SULFIDES
IT SULFATES
IT SULFIDES
IT SULFUR DIOXIDES
IT SULFURIC ACID

Nitrogen-sulfur compounds in stratospheric aerosols
p0061 01-19071

SULFUR DIOXIDES
Sulfur dioxide in the Venus atmosphere -

Distribution and implications
p0084 A79-45891

SELPOE ISOTOPES
Carbon, nitrogen and sulfur in Apollo 15, 16 and

17 racks
p0111 179-39236

SULFUR OXIDES
IT SULFUR DIOXIDES

SULFURIC ACID
An improved synthesis of 2, 4, 8, 10-textroxaspiro

(5.51 undecane
[NASA-CLSE-ARC-11243-I] 	 p0092 E79-30375

SUISPOTS
Anticorrelatiot of I-ray bright points with

sunspot number, 1970-1978
p0121 179-34240

SDPIRCRITICAL PLO#
°nsteady airloads in supercritical transonic floss
[AIAA 79-0767]	 p0028 A79-29021
alercritical flow about a thick circular-arc
airfoil
[NASA-TB-78549]	 p0040 579-16800

SOPERCRITICAL WINGS
supercritical wing design using numerical
optimization and comparisons with wxperiaett ---
to a prove C-141 cruise performance
[AIAA FAPRE 79-JJ65]	 p00:5 179-19514

Propeller slipstream wing interactions at Bach no.
0.8
(SAE PAPER 780997]	 p0027 179-25881

Delta nethod, an empirical drag buildup technique
[NASA-CR-151971]	 p3015 879-17801

Application of numerical optimization to the
design of advanced supercritical airfoils

PO008 179-.J049
Simulated propeller slipstream effects on a

supercritical wing
[ N ►SA-CA- 152138 ] 	 p0017 579-25024

SUPERPLUID FLON
U SUPEkTLUIDITI

SNPIRFLUIDITT
Design of a superfluid helium dewar tai the I1 15

telescope --- I1 Astrono , f Satellite
p0072 A79-31013

SUPERSTBRID RATIIIALS
1T GR ►PdIT'-EPOIT COSPOSITE SATERIALS

SOPIEOIIDES
U INORGANIC PEI2IID1LS

SUPERSONIC AIICRAPT
IT 11 -5 AIRCRAFT
IT SUPERSONIC TRANSPORTS
digh angle of incidence implications upon air

intake desiga and location for supersonic cruise
aircraft and higaly maneuverable transonic
aircraft

p00J8 079-2-2026
SUPIRSONIC AIRFOILS

Effects of tuibulaLce model selection on the
prediction of complex aerodynamic flows
[AI ► A PAPER 74-0070]	 pO065 A79-23541

SUPERSONIC B002DANT LATRBS
Aeytolds cumber affects on the turbulence field in
compressible boundary layers

p0072 A79-30643
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SUBJRCT IIDZI
	

SYSTIRS EIGIIEEIING

SUPERSONIC FLO n
Ie-^olds number influence on leeside flomfields

p0058 179-16049
Computation of three-dimensional turbulent

separated floes at supersonic speeds
( ► IAA PIPER 79-0002]	 p0061 A79-19471

Numerical simulation of steady supersonic viscous
flow
(lIll PAPER 79-01301	 p0027 179-23516

:omputation of supersonic viscous flows over
ogive-cylinders at angle of attack
[&Ill P ►PER 79-0111)	 p0064 179-23517

time -dependent local density measurements in
unsteady flows
[ ► Ill PIPER 79-1068]	 p0076 179-38059

Numerical solution for supersonic flow near the
trailiag edge of a flat plate

pOO82 179-41771
A two-dimensional unsteady Euler-equation solver

far flow regions with arbitrary boaaderies
[VIA ► 79-14651	 p0084 179-45269

Numerical solution of supersonic laminar flow over
an inclined body of revolution
[&Ili PIPER 79-1547] 	 p0085 179-46723

SUPERSONIC FAAn INLETS
7 SUPERSONIC INLETS

SUPERSONIC INLETS
Axisymmetric internal flows with stocks

[ ► ILI PIPER 79-0015)	 p0025 179-19479
SOPERSONIC SPIEDS

supersonic propeller noise in a uniform flow
Call& PIPER 79-0348]	 p0026 179-19681

SUPERSONIC TRANSPORTS
SSTs, nitrogen fertiliser and stratospheric ozone

p0060 179-18321
SUPINN POSITION

Plasma volame and electrolyte shifts with heavy
exercise in sitting and supine positions

p0108 179-29336
Limb blood flow - Rest and heavy exercise in
sitting and supine positions in man

p0113 179-43208
SUPPORT SISTERS
IT CLJS ED ECOLOGICAL SISTERS
mT LIFE SUPPORT SYSTEMS

SURFACE DIFFUSION
An atomistic ralculatiou of two-dimensional

diffusion of a Pt adaton on a Pt/110/ surface
POU70 119-27373

Laser-stimulated migration of adsorbed &toss on
solid surfaces

p0079 179-40056
SURFACE 6108ITET

Effects of uppor surface modification on the
aerodynamic characteristics of the NACA 63 sub
1-215 airfoil section
( 1 ► SA-rfl-78503]	 p0005 179-14024

SURFACE INTERACTIONS
U SURFACE REACTIONS

SURFACE PROPERTIES
IT SPECTRIL HFFLECTIICE
Stereocheaistry of amino acids in surface samples

of a marine sediment
p010b 179-18598

The stuly of 'aicrosurfaces' using thermal
desorption spectroscopy

pOJ87 179-50015
SURFACE nLCTIOIS

Rat• o	 on for desorbiag particles
po068 179-25104

SURF ►CI VA — LRS
IT 7310SPORTER
Rei: . grip for the cable cars of San Francisco

p0114 979-22547
SURFACE NAZIS
IT AV:TT RATES
Surface waves ;enerated by shallow underwater

explosions
p0025 A79-18752

Suaricas
Un:,teady flow model for circulation-coatrol airfoils
[1ASk-CI-1523011	 pOO19 979-30144

502VIILLANCE
IT SPA:I SURVEILLANCE (SPACEBORNE)

51 EAT
sveatimq responses during heat acclimation and

mode a to conditioning
p0110 A79-33803

SIZATING
0 PERSPIRATION

SMELLING
Thermal expausioa acd svmllimg of cared epoxy

resin used in graphite/epoxy composite
(RASA-TH-78610]	 p0047 179-31353

SIRPT RINGS
IT DELTA RINGS

mind-tunnel imvestlgatiou of the thrust augmentor
per.ormasce of a large-scale swept ring model
--- in the Imes 40 by 80 foot wind towel
(AASA-TH-1-73239]	 p00J6 979-118J4

Aerodynamic characteristics of a large-scale
semispan model with a swept wing and an
augmented jet flap with aypermixing noixles ---
Ames 40- by 80-loot mind Tunnel and Static Test
Facility
(NASA-TH-73236]	 p0011 179-29144

SIEPTBACZ RINGS
IT DELTA 111GS

SNIRLIK NAZIS
U TUABULEIT n 11 7S

STRBOLIC PZOGRANAIRG
Computer formulations of aircraft models for

simulation studies
(IASI -TP-1410]	 p0009 179-23008

STRBOLS
Cockpit displays of traffic information: Airline

pilots opinions about contest, symbology, and
format
(NASA-TB-78601]	 p0100 179-32185

STERITRICIL BODIES
IT AIISTRMETRIC BODIES
IT BODIES OF REVOLUTION
IT ROTATING CYLINDERS

STEPATIORINITICS
U 102E1ERGIC5

SINCIR01I56
IT BIT STICBRONIZATI01

STNCOn 4 SATILLITI
IT EARTH SATELLIT15

STRTZESIS
In improved synthesis of 2,4,8,10-tatroxaspiro

/5.5/ undecaae /pentaerythritol diformal/
p00d7 A79-53014

51111ITIC APERTURE RADII
Bistatic synthetic aperture radar using two

satellites
p0070 A79-27131

SYNTHETIC FIBERS
IT GLASS FIBERS

STITERTIC RESINS
IT EPOTY RESINS
IT PHENOLIC EZ5I15
IT THERMOPLASTIC RESINS
ET THERMOSETTING RESINS

STNTRITIC RUBBERS
IT ELISTOMERS

SISTERS ANALYSIS
I system for interdisciplinary analysis - I key to

improved rotorcraft design
( 18S 79-0)	 p0128 179-49060

Research planning criteria for regenerative
life-support systems applicable to space habitats

p0100 179-32227
STSTHNS DESIGN
U S1S1E85 IIGIIEERING

STSTRNS ENGINEERING
IT COMPUTER SYSTEMS DESIGN
Design and evaluation of flight directors for

T/STOL aircraft
p0023 179-14971

An algebraic structure of discrete-tise bin:-fine
systems

pOJ29 179-34251
Demonstration Advanced Avionics System for
general aviation
(SAE PAPER 790569)	 p0029 A79-36709

Ipplications of algebraic geometry in system theory
(NASA-CR-1584013]	 p0010 079-20809

Feasibility study for a numerical aerodynamic
simulation facility: Summary
(m ► s&-cl- 151186] 	 p0051 079-260b7

Feasibility study fox a numerical aerodynamic
simulation facility. Volume 2: Hardware
spee&1iontJto4AVdescriFtiomm
[RASA-CR-15]288]	 p0051 n 79	 69

Space resources and space settlements
[NASA-SP-428)	 p0100 079-32225
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SISTERS MINAGISENT
	

SU9.:1CT INDEI

Autonomous navigation system --- using gyroscopic
pendulums and giabals for air navigation system
which disposes
[MAST-CASE-LAC-11257-1] p0036 x79-33177

STSTEIS MANAGIIENT
A queueing model of pilot decision making in a

multi-task flight management situation
pO 101	 379-17497

Interrupted monitoring of a stochastic process
pO101 x79-1749„

SISTERS STABILITf
A	 sultiloop generalization of the circle stability

criterion
p0031	 A79-41133

On stability theory --- :.f nonlinear feedback
control systems

p0034 179-47952

T
TACTILE DISCRIBINATIOR

Evaluation of kinesthetic-tactual displays using a
critical tracking task

pO124 179-17516
TAIL PLANES
U HORIZONTAL TAIL SURFACES

TAIL SURFACES
IT HORIZONTAL TAIL SURFACES

TAPE BECORDILS
SETT - High sensitivity searches at NASA with high

speed tape recorders
[IAF PAPER 79-1-43)	 p0090 A79-53436

TAPERED WINGS
0 SWEPT WINGS

TARE (DATA REDUCTION)
0 DATA REDUCTION

TASK CORPLEIITI
Modeling the human as a controller in a sultitazk

environment
P0097 '79-15595

Prospects of a mathematical theory of human
behavior in complex man-sacciae systems tasks
--- tine sharing computer analogy of automobile
driving

p0097 979-15599
A model for dynamic allocation of human attention
among multiple tasks

pOO96 179-15627
model of human event detection in multiple
process monitoring situations

p0008 179-15632
Two measures of performance in a peg-in-hole

aanipnlatibn task with force feedback
pO102 979-17506

TASKS
IT VISUAL TASKS

TAUTORRIS
Jptimun geometries and relati*e energies for

guanine, the imino-enol tautomfc of guanine, the
enol tautoaer of guanine, adenine, and the imino
tautoaer of adenine as found by the MINDO/2 SCP
NO method --- for mutation study

pO107 A79-26371
TBACRING
U EDUCATION

TECHNOLOGICAL FORICASTING
Future planetary probes for Jupiter and Saturn
[AIAA 79-09451	 p60713 179-34760

TMCHIOLOGIES
4T ENERGY T£-HIOLOGT

TECBMOLOGY ASSESSMENT
Recent V/STOL aircraft designs

p0033 A79-47608
Flight controls/avloaics research - Impact on

future civil helicopter operating efficiency and
mission reliability

p0036 A79-53627
comprehensive nelicopter analysis: A state or the

art review
[11ASA-TR-78539]	 p0004 n79-12019

Study of alternative probe technologies
[NASA-CE-152242)	 p0050 179-19069

Feasibility study for a numerical aerodynamic
simulation facility: summary
(RA51-ce-1522861	 p0051 279-26067

Research planning criteria for regenerative
life-support systems applicable to space habitats

pO100 179-32A27

TICMIOLOGf TBIRSFZM
IT AEROSPACE TECHNOLOGI THANSFSi
Technological change and prodectivity growth in

the air transport industry
[NASA-7-1-785051	 pi-001 x79-0997

Suggested approach for establishing a
rehabilitation engineering information service
for the state of California
[NASA-CR-152198]	 p0003 979-12351

TICBROLOGY UTILIZATION
Future planetary probes for -ipiter and Saturn
[AIAA 79-09451	 pJJ74 A79-34760

Technology utilization --- aerospace technology
transfer

p0003 179-15866
Identification of high payoff research for Bore

efficient applicator helicopters in agriculture
and forestry
[N ►SA-CE-152258]	 pO017 879-22076

TECTONIC NOVEMIRT
0 TECTONICS

TECTONICS
Venus tectonics - Another earth or another Bars

pOO88 A79-51498
TRFLOG (TRIDIMARK)

Transient thermal response of ablating bodies
p0065 179-23694

Transient ablation of Teflon in intense radiative
and convective environments

p0077 179-38123
T RLEC RI RI CS
0 REMOTE HANDLING

TILECORRUEICATIOn

NT AUTOMATIC PICTURE TRANSMISSION
n T SIOIELEL3TRY
IT RADIO TELEMETRY
IT TELEMETRY
IT VIDEO COMMU.ICITION
IT VOICE CORRUlICATION

TILINITERS
U TELEMETRT

TELEMETRY
DT BIOTP:EMETCY
IT RADIO TELEMETRY
Aircraft flight simulation of spacelab ezparisent

using an implanted telemetry system to obtain
cardiovascular data from the monkey

p0118 N79-19022
TELESCOPIS
NT ASTRONOMICAL TELESCOPES
IT INFRARED TELESCOPES
IT SPACEBORNE TELESCOPES

TELEVISION TRANSMISSION
,:oaparison of video fields and frames for

transform compression
p0071 A79-28017

TRLLEGIN THEORY
0 NETWORK SYNTHESIS

TILLURIC LIMES
Determination of the telluric eater vapor
absorption correction for astronomical data
obtained from the Kuiper Airborne Observatory
[NASI-TM-78581- 1	 p0042 179-20941

TEMPERATE REGIONS
vec^nditioniag- udaced exercise responses as
influenced by neat acclimation

P0115 A79-49985
TRRPIRATORE
AT IIMOSIHERIC !EEPERA7URE
IT BODY IEMPERATUAE
nI PLASH POINT
IT GAS TEMPERATURE
IT HIGH TEMPERATURE
IT I09 TEMPERATURE
IT IONOSPHERIC TEMPERATURE
IT LUNAR TEMPERATURE
IT PL&VETIRY TEMPERATURE
IT PLASCA TEMPEi ATJRE
IT SIELL,H TEMPERATURE

TERPR/ATUI' CONTROL
A temperature deperdent fatigue failure criterion

for 7r•,phite/e:oxy lamitates
[ NASA-T.:-7p:.:e]	 p0038 979-10150

Transient shutdown analysis of low-temperature
thermal diodes
(NASA-TP-1369)	 p0041 079-18287

TEMPERATURE DISTRIBUTION
A prediction method for velocity and temperature

profiles in a two-dinecsional nominally steady
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SUBJECT INDEI	 TBEIRAL PROTECTION

1

turbulent boundary layer
p0078 A79-38926

Thermal contrast In the atmosphere of Venus -
Initial appraisal from Pioneer Testis probe data

p0080 ► 79-40810
TEMPERATURE ITFBCTS

Rate equation for desorbing particles
pJJ68 ► 79-25104

Effect of pyrolysis temperature and air floe on
toxicity of gases from a polystyrene polymer

p0069 179-2b581
Effect of pyrolysis temperature and air flow on

toxicity of gases fro n Douglas fir in USF
toxicity test

p0069 A79-26583
Calculated rate constants for the reaction C1G • o

yields Cl • 02 between 220 and 1000 E ---
stratospheric ozone reactions

p008b ► 79-48252
Stxain-rate/temperature behavior of high density

polyethylene in compression
[NASA-TH-78544]	 p0039 n 79-12222

Effects of moisture on torsion and flexure
properties of graphite-epoxy composites
(NASA-TM-78597)	 p0046 079-27243

Thermal expansion and swelling of cured epoxy
resin used in graphite/epoxy composite
[NASA-TM-78610)	 p0047 079-31353

TEMPERATURE FIELDS
U TEMPERATURE DISTRIBUTION

TIMPIAATUII INTIM ONS
IT CENTRIFUGING STRESS

TEMPERATURE REASURENIIT
Thermal structure of Mars' atmosphere from Viking

entry measurements
p0055 A79-13126

Equivalence of airborne and ground-acquired wheat
canopy temperatures

p0085 179-46586
Airborne pressure and temperature measurements

during the 1977 intertropical convergence zone
experiment

p0046 179-26727
Pressure and temperature measurements from the U-2

aircraft during the 1977 intertropical
convergence experiment

p0046 179-26728
TEAPMIITURE PROFILES

Thermal structure c'. Ears' atmosphere from liking
entry measurements

p0055 179-13126
Structure of the atmosphere of Venus up to 110

kilometers - Preliminary results from the four
Pioneer Venus entry probes

TRISOR ANALYSIS
in algebraic structure of discrete-time biaffine

systems
p0029 179-34251

TERBINAL GUIDANCE
Fuel-conservative guidance system for powered-lift

aircraft
[AIAA 79-17091	 p0032 179-45363

Fuel-conservative guidance system for povered-lift
aircraft
[NASA-TM-78595)	 p0009 179-26009

TRIIk2T ALLOTS
Phase relations in the Pe-Ii-Cr-S system and the
sulfidation of an austenitic stainless steel

p0075 k79-37129
TIRRIII POLLOMI/G AIRCRAFT

A piloted simulator iavestig,^tion of augmentation
systems to improve helicopter sap-of-the-earth
handling qualities
[AH3 78-29]	 p0024 179-18155

TRIIISTRIAL PLAINTS
IT MERCURY (PLANET)
IT VENUS (PLANET)
Climatic change 00 the terrestrial planets

pOJ% A79-315114
Subsolidus convective cooling histories of

terrestrial planets
p0075 ► 79-35829

TEST RIDS
U TEST EWUIPMEIT

TEST CRABBERS
Biological specimen holding facilities for

Spacelab experiments
(IAF PAPER 78-56 1 	 p0104 A79-11224

Effect of pyrolysis tempetature and air flow on
toxicity of gases from Douglas fir in USF
toxicity test

p00b9 A79-26583
TIST 1QJIPHHR

Some observations on the wc ► asisv of aircraft
wing rock

p0030 A79-38135
TEST FACILITIES
IT HYDRAULIC TEST TUNNELS
AT SUBSONIC 911D TUNNELS
IT TRANSONIC MIND TUNNELS
IT MIND TUIJELS
Spacelab mission development tests

pO106 A79-17657
Design oottiae for a new nultisan LTC simulatiou

facility at I ►SI-Ames Research Center
p0102 179-17501

Feasibility study for a numerical aerodynamic
simulation facility. Volume 1
(NASA-CB-152287]	 p0051 079-26068

Feasibility study for a numerical aerodyesaic
simulation facility. Volume 2: Hardware
specifications/descriptiocs
[OISI-CR-1522881	 p0051 079-26069

TESTERS
U TEST EVUIP831T

TESTING IICHIEES
U TEST EyUIPAEIT

THINING
U BELTING

THEORIES
IT SIMILARITY THEOREM

THERAPY
Human Neurological Development: Past, Present and

Future
[VLSI-CP-2063]	 p0001 579-15687

vision
p0099 179-15894

THEINAL AGITATION
U THERMAL ENERGY

TEIRBAL CONDUCTIVITY
Viscosity and thermal conductivity of model
Jupiter atmospheres
[NASI-TM-78556]	 pOO43 179-21962

THERMAL CONTROL COATINGS
Space Shuttle Orbiter thermal protection material

development and testi.29
p0060 A79-17673

Opacified silica reusable surface insulati..- /HSI/
for thermal protection of the Space Shuttle
Orbiter

p0069 ►79-26134
TNIRAAL COMV CTIOI
U FREE CONVECTION

T3I2RAL DICORPOSITION
IT PYROLYSIS

TERRI ►L DIG11D ► TIOS
Thermal rearrangements of unsaturated polymers

pOO57 A79-1A598
Production and analysis of thermal decomposition

products from polymeric materials
p0065 A79-13853

THERMAL EFFECTS
U TEMPERATURE EFFECTS

TBMRMAL ENERGY
Convection and lunar thermal history

p0UB4 179-4545b
TENURIAL IIPARSION

Thermal expansion and swelling of cured pp.,xy
resin used in graphite/epoxy comlosite
(VISA-TM-78610)	 p0047 979-31353

THERMAL INSULATION
Opacified silica reusable surface insulation /CSI/

for thersal protection of the Space Shuttle
Orbiter

p0069 A79-26134
Fibrous refractory composite insulation ---

shielding reusable •.pacecraft
[NASA-CLSE-AIC-1116)-1)	 p0092 N79-24)62

THERMAL RIPPING
Anomalous features .a thermal radiance maps of Venus

pOU79 A79-406J1
TEIAHAL PROTECTION

Space Shuttle Orbiter thermal protection material
development and testing

p0060 A79-17673
Opacified silica reusable surface insulation /HSI/

for thermal protection of the Space Shuttle

I

i
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THERMAL RADIATION
	

SUBJECT INDEX

orbiter
p0061 A79-19448

TIMBAL RADIATION
Scattering of emitted raliation Eton inhoaogeneous
and nonisothersal layers

p0071 A79-29001
khonalous features in thermal radiance saps of Venus

p0079 A79-40601
THERMAL RESISTANCE

Ambieut cure polyimide foams --- thermal resistant
foams
;NASA-CASE-ARC-11170-1]	 p0091 N79-11215

T8I111 ► L SHIELDING
^2 HEAT SHIELDING

THERBIL SIBOLATION
new look at performance capabilities of
arc-driven shock tubes --- for Jupiter entry
simulation

pOO57 A79-15252
Pracsient thermal response of ablating bodies

pOO65 A79-23694
THERMAL STABILITY

characterization of flammability properties of
some thermoplastic and thermoset rehias --- for
aircraft interiors

pOO62 ► 79-20855
Thermochemi" l cbaractetization of some thermally
stable thermoplastic and thermoset polymers

p0063 ► 79-22774
THERMAL VACUDS TESTS

Cater planets probe testing
pJ041 979-19018

THEIRLONIC DIODES
Cryo7edic thermal diode heat pipes
[NASA-CR-152269]	 p0052 379-28470

THERIOCRRMICAL PROPERTIES
NT HEAT OF FURBATIJI
Theraochemical characterization of some thermally
stable thermoplastic and theraoset polymers

p0063 A79-22774
Thermal response of composite panels

p0068 179-25350
THERBODTNINIC CYCLES

Study, optimization, and design of a laser heat
engine --- for satellite applications

pOJ59 A 79-16633
THERIODTNIEIC PiOPIRTIRS
hT HEAT OF FOhhA1IOM
NT THEHBAL COND UCTITITY
4T THEHBIL EXPA35IOm
MT T4EHRAL STABILITY
IT TUEREOt: it EMICAL PROPERTIES

THIRMODTI►MICS
Nr AEROrHERMODTYAMICS

Stochdstic c-atrol and the second law of
thermodynamics

p0034 179-47994
THERROGRAVINETRT

rh e rmochemical atd flammab i lity properties of some
.heraoplastac .nd thermoset polymers - 1 review

p0073 179-32650
TBERBOBRCHANICS
U THEFMODYNAMICS

THERNORETRT
U TEMPEE/TUBE MEASUREMENT

THERhOPHILIS
Tempe stuck-dependent morphological changes in

n.•abranes of Narillus stearothermophilus
p0105 A79-12475

THmIROPF.TSICAL PROPERTIES
MT THERMAL CONDUtTIVITI
NT THFRMAL S',kBILITT

THERHOPETSICS
'.I THERMODYNAMICS

THIRROPLASTIC RESINS
:haracteriiatton of flammability properties of

some thernopla^tic and thermoset resins --- for
aircratt interiors

p0062 179-20855
Thermochemtcal characterization of some thermally

:tabic thermoplastic and thermoset polymers
P0063 A79-22774

Thermochemical and flammability properties of some
th..taoplastr.: snd thermoset polymers - I review

pJO73 179-32650
THERRORIGULATIO n

Effect of :;odium and calcium ingestion on
thersorequl4t1J0 durtay exercise in man

P0109 A79-30624

Thersureyulatron in unrestrained rats during and
after exposure to 1.5-4 G

p0112 A79-41185
Hypertheraia and exercise --- plasma fluid and

electrolyte effects on human tbrrooregulation
p0113 A79-44775

TEIRROSETTING RESINS
IT EPDXY RESINS
3T PHENOLIC RESINS
Characterisation of flammability properties of

some thermoplastic and thermoset resins --- for
aircraft interiors

p0062 A79-20855
Thermochemical characterization of some thermally

stable thermoplastic and thermoset polymers
p0063 179-22774

Theraochemical and flammability properties of some
thermoplastic and thermoset polymers - A review

pOO73 179-32650
TRERBOSPHEIE

Venus thermosphere - In situ composition
measurements, the temperature profile, and the
homopause altitude

pO066 A79-24161
Upper limits on argon isotope abundances in the

Venus thermosphere
p0087 179-49623

THERMOSTIBILITT
U THERMAL STABILITY

THIRROTaOPISM
U TEMPER/TUBE EFFECTS

THIN AIRFOILS
Unsteady thin airfoil theory for transonic flows

with embedded shocks
[111A PAPER 79-0204]	 p0026 179-19597

Computation oI derodynamic interference effects on
oscillating airfoils with controls in ventilated
subsonic wind tunnels
[AI ► 1 P ► PEP 79-0376)	 p0026 ►79-19679

THIN BODIES
Ultratain metallized PSI paper
[NASA-CR-15.-281)	 p0051 N79-25230

TEIn RALLED SBELLS
Computer analysis of shells of revolution using

asymptutic results

[ ► ILI 79-)752]	 p0071 179-28267
TERRI AXIS STABILIZATION

A study of redundancy management strategy for
tetrad strap-down inertial systems --- error
detection codes
[HAS ► -TM-78576]	 pJOJ6 N79-17842

THHIE DINENSIONAL FLOV
IT SECONDARY FLOM
Computation of three-dimensional turbulent
separated flows at supersonic speeds
[AIAA PAPER 79-0002]	 p00b1 179-19471

Numerical solution of the azimuthal-invariant
thin-layer 0a c er-Stokes equations
[All/ PAPER 79-0010]	 pOOb1 A79-19475

Supercritical wing design usi g nuaeriral
optimization and comparisc-, with expo_iment ---
to improve C-141 cruise performance
[AIAA PAPER 79-006t)] 	 p0025 179-19514

Lifting-line theory of oblique wings in transonic
flows

pOJ^o 179-21520
Simulation of three-dimensional compressible

viscous flow on the illiac IV computer
[AIII P ►PhM 79-0206)	 p00b4 A79-23508

A fast, conservative algorita n for solving the
tL4DSOUIC fall-potential equation
[AIAA 79-14561	 p00d3 A79-45201

Acceleration of transonic potential flow
calculations on arbitrary meshes by the multiple
grid method

[ ► 111 79-1 ,458]	 p0123 A79-45262
Topology of two-dimensional dad three-dimensional

separated flow::
[AIAA PAPER 74-1480)	 pOO85 A79-46685

Numerical aerodynamic simulation tacility --- for
flows about three-dimensional configurations

p0038 179-10450
Status and prospects of computational fluid dynamics

p0041 179-18952
Symmetrical and Asymmetrical separations about a

yawed cone
p0008 079-12011

Y.rrtex simulation of three-dimensional, spotlike
disturbances in a lam_nat boundary layer
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TRICKING (POSITION)

(NASA-TH-78579]	 p0045 179-25342
Control of forebody three-dimensional flow

separations
[NASA-TM-78593]	 p0010 079-26010

THREE DINE13I0SAL MOTION
IT SECU/DART FLOW
NT THREE DIMENSIONAL FLOM

THRUST
Thrust and mass flow characteristics of four 36

inch diameter *ip turbine fan thrust vectoring
systems in and out of ground effect
[NASA-CN-152239]	 p0017 179-26056

THRUST ADGNINTATIOR
Hind-tunnel investigation cf the thrust augmentor

performance of a large-scale swept wing model
--- in the Ames 40 by 80 foot wind tunnel
[NASA-TM-1-73239]	 p0006 179-17804

Wind-tunnel investigation of a large-scale TTOL
aircraft model with wing root and Wing thrust
augmentors --- Ames 40 by BO foot wind tunnel
(NASA-TA-78589)	 pOU12 179-33167

THRUST CORTROL
Definition and analytical evaluation of a power

management system for tilt-rotor aircraft
(&US 78-48)	 p0024 A79-18171

TRROST PONE n
U THRUST

TIBIA
In-vivo bone strain telemetry in monkeys /M.

nesestrina/
p0104 179-10608

TIDAL OSCILLATION
U TIDES

TIDES
IT LUNAR TIDES

Belting of Io by tidal dissipation
p0066 A79-25094

TILT
U ATTITUDE (INCLINATIGN)

TILT MOTOR AIRCRAFT
IT IT -15 AIRCRAFT

Definition and analytical evaluation of a power
management system for tilt-rotor aircraft
[ASS 78-48]	 p0024 179-18171

TILT ROTOR RESEARCH AIRCRAFT PROGRAM
I1-15 Tilt Rotor Research Aircraft - Program report
(kill 79-0709]	 p0028 179-27371

IT-15 flight test results compared with design goals
[AI&A PAPER 79-1839]	 p0035 179-49336

TILTED PROFSLLRES
The influence of feedback on tre aeroelastic

behavior of tilt proprotor aircraft including
the effects of fuselage notion
[NISI-CR-158778]	 p0018 579-27125

TILTING
U &i7irUDE (INCLINATION)

TILTI M ROTORS
A wind-tunnel investigation of tilt-rotor gust

alleviation systems
[ NASA-CA-152264 ]	 p001d N79-26062

TIRE
AT REACTION TIME
IT LELIIATION TIME

TIRE DEPINDENCR
The role of time-history effects in the

formulation of the aerodynamics of aircraft
dynamics

pJ039 179-1508b
Tise-dependent local density measurements in

unsteady flows
[ NASA-TM-78555 ]	 p3041 179-18297

TINE BRASURNERNT
Time estimation as a secondary task to measure

workload: Summary of research
p0098 179-15634

TIME SRRIR3 ANALYSIS
An algebraic structure of discrete-time biaffine

systems
p0029 179-34251

Binary classification of real sequences by
discrete-tile systems

pOG86 179-47977
TIRE SOAKING

Ptospects of a mathematical theory of human
behavior is complex man-sachine systems tasks
--- time sharing computer analogy of automobile
driving

pUJ97 179-15599

TIEING
U TINE MEASUREMENT

TIP SPEED
Full-scale wind tunnel test of a Modern helicopter

Main rotor - Investigation of tip Mach number
effects and comparisons of four tip shapes
[AHS 78-03]	 pOU24 A79-18129

Procedure for noise prediction and optimization of
advanced technology propellers
[NASA-CR-3080]	 pOO17 P79-22100

TIPS
IT BLADE TIPS

TITIN
The albedo of Titan

p0055 179-13429
On inhomogeneous scattering models of Titan's

atmosphere
p0071 A79-29176

Physical properties of aerosols in Titan's
atmosphere as deduced from visible observations

p0040 179-16768
Organic chemistry on Titan

p0099 179-16709
Study of entry and landing probes for exploration

of Titan
[NASA-CR-152275]	 p0051 W79-23668

TOLERANCES (NRCRANICS)
IT IMPACT TOLERANCES

TOLERANCES (PRYSIOLOGY)
11 COLD TOLBRINCE
IT HUMAN TOLERANCES

TONORRTRI
U PRESSURE MEASUREMENTS

TOPOGRAPHY
IT LUNIR TOPOGRAPHI

TOPOLOGY
Topology of two-dimensional and three-dimensional

separated flows
[III& PAPER 79-1480]	 p0085 A79-4b685

TORSIOn
Simple torsion test for sheaf moduli determination

of orthotropic composite,
pOObO A79-17037

TORSIONAL STRESS
Derivation of control loads for bearingless rotor

systems --- in helicopter design
p0021 179-1090b

TOUCH
hT IICIILE DISCBIBINITIOM

TOWNSEND DISCHARGE
NT GAS DISCHARGES

TOIICITI
Effect of pyrolysis temperature and air flow on

toxicity of gases from a polystyrene polymer
p0069 179-2b581

Toxicity of pyrolysis gases from polyozymethylene
p0069 A79-26582

Effect of pyrolysis temperature and air floe on
tonicity of gases from Douglas fir in USF
toxicity test

p0069 179-2b583
TOIICOLOGI

height control and restraint of laboratory rats
p0069 179-2o584

TRACE CONTABIBANTS
Electric diccbarge for treatment of trace
contaminants
(NASA-C ►SE-ARC-10975-1)	 p0116 179-15245

TRICK ELEMENTS
Trace constituent mixing ratios in the loner

stratosphere during the 1977 intertropical
convergence zone experiseut

p004b 179-2b721
TRACER&

Particle deposition due to turbulent diffusion in
the upper respiratory system

p0114 A79-4d251
TRACKIBG (POSITION)
AT CONPKISATOhY TRICKING
NT INPRARFD TRICKING
IT SITELLITE TRICKING
IT NILDLIFE RADIOLOCITI00

A comparison of kinesthetic-tactual and visual
displays via a critical tracking task --- for
airctaft control

p0125 179-19720
A rationale for human oparator pulsive control

behavior
pOO29 A79-14511)
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TRACKING STUDIES
	

SUBJ MCT 11031

TLe effect of a visual/notion display aismatch in
a single axis compensatory tracking task

p0015 179-17511
Evaluation of kinesthetic-tactual displays using a
critical tracking task

pO124 179-17516
TRACKING STUDIES
U TRACKING (POSITION)

TRAFFIC
IT AIR TRAFFIC

Planning for airport access: An analysis of the
Sau Francisco Bay area
[NASI-CP-2044]	 p0001 179-10942

TRAFFIC CONTROL
IT FIR TRAFFIC CONTROL
IT RADAR APPPOACH CONTROL

TRAILING EDGES
Numerical solution for supersonic flow near the

trailing edge of a flat plat.3
p0082 A79-41771

Trailing-edye flows at high Reynolds number
[AIAA PAPER 79-1503]	 p0085 179-46697

Correlation of data related to shock-induced
trailing-edge separation and extrapolation to
flight Reynolds number
[LISA-CR-3178]	 p0019 179-31195

TRAILING-EDGE FLAPS
Optimization of multi-element airfoils for maximum

lift
p0008 179-20044

TRAINING
U EDUCATION

TRAINING SIMULATORS
IT FLIGHT SIMULATORS

TRAJECTORIES
IT PARTICLE TRAJECTORIES

TRAJECTORY CONTROL
IT TRAJECTORI OPTIMIZATION
Configuration management and automatic control of

an augmentor wing aircraft with vectored thrust
[N ► SA-TP-1222]	 p0007 M79-17872

TRAJECTORY OPTIMIEITION
Fuel-conservative guidance system for powered-lift

aircraft
[AIAA 79-1709]	 p0032 A79-45363

Nonlinear singularly perturbed optimal control
problems with singular arcs --- flight mechanics
application

x0036 A79-52950
TRANSCENDENTAL FUNCTIONS
IT COSINE SERIES

TNAISDNC3Ns
In-vivo bone strain telemetry in monkeys /M.

nesestrina/
pO104 09-10008

TRANSFORMATIONS (MATHEMATICS)
IT FAST FOURIER TRANSFORMATIONS
Comparison of video fields and frames for

transform compression
p0071 ►79-28017

The Karhunen-Loeve, discrete cosine, sad related
transfura^ obtained via the Hadaaard transform
--- for data compression

pOJ77 179-38b84
TRANSFORMS
U THANSPOENATIONS (MATHEMATICS)

TNINSIEIT HEATING
IT SHOCK HEATING

TRANSIENT RESPONSE
Transient thermal response of ablating bodies

p0065 A79-23694
TRANSITION NETAIS
IT CHROMIUM ISOTOPES
IT GOLD
IT IRON
Mr PLATINUM
IT SILVER
IT ZIRCONIUM
Association of nuclwotides with hoaoionic clays

--- catalysis of prebiotic materials
P0110 179-32925

TRANSITION PROBABILITIES
Atomic electron excitation probabilities during

orbital electron capture by the nucleus
p0079 A79-40492

Relativistic L -shell Auger and Coster-Kronig
tags and fluorescence yields

p0031 A79-43023

TRANSLATIONAL NOTION
IT SECONDARY FLU:
9- THREE DIMENS OVAL FLOW

TRANS1UN" SP&CZ
U INTERPLANETIBT SPACE

TRANSMISSION
IT AUTOMATIC PICTURE TRALSMISSION
IT CONVECTIVE HEAI TRANSFER
NT dE ► T TSANSF'R
IT IONOSPHERIC PROPAGATION
IT LIGHT SPATTERING
NT MICROWAVE TRANSMISSION
IT MULTIPLEXING
IT RADIATIVE HEAT %RANSFeR
IT RADIO TRANSMISSION
IT SHOCK WAVE PROPAGATION
IT TELEVISION TRANSMISSION
NT WAVE PROPAGATION

TRANSMISSION CIRCUITS
The use of hybrid integrated circuit techniques in

biotelemetry applications
p0069 A79-26145

TRANSMISSION EFFICIENCY
A comparison of theoretical and experimental Video
compression designs

p0069 A79-26248
TRANSMISSION LINES
IT COMMUNICATION CABLES
High acceleration cable deployment system
[VAS►-CASE-ARC-1125b-1]	 p0092 079-23432

TRANSONIC AIRCRAFT
U SUPERSONIC ► IdCBIFT

TRANSONIC FLIGHT
Aircraft wake flow effr.ct. and horizontal tail buffet
--- pressure distribution and responses of
figSter aircraft in transonic maneuvers

p0029 179-30482
► new method for designing shock-free transonic

configurations
[NASA-Cit-158063]	 p0049 179-14997

TRANSONIC FLOW
Transonic flow about a two-dimensional airfoil

invisei and turbulent ?low p•-operties.
[AIAA PAk 9S 76- 1117 ] 	 p002J A79-18100

Design of transonic airfoil sections using a
similarity theory
[AI ►A PAPER 79-0076]	 p0061 179-19521

Unsteady thin airfoil theory for transonic flows
Witb embedded shocks
[IIAA PAPER 79-02U4]	 p0026 09-19597

Techniques for correcting approximate finite
difference solutions --- applied to transonic flow
[ ►IAA PAPER 79-0277]	 p0062 A79-19639

Lifting-line theory of oblique wings in transonic
flows

p0026 179-21520
Pseudo-direct solution to the boundary-layer
equations for separated flow
[&IAA PAPER 79-0139]	 p0064 A79-23519

Effects of turbulence model selection on the
prediction of complex aerodynamic tlows
[IIAA PIPES 79-00701	 p0065 A79-23541

On turbulence modeling for unsteady transonic flows
[AIAA PAPER 79-0071]	 p0065 A79-23542

Fast, Lonservative schemes for the ful l potential
equation applied to transonic flows

p0065 ► 79-23692
Unsteady airluads in supercritical transonic flows
[AIAA 79-0767]	 p001B 179-29021

Experiments in unsteady transonic flow
[AIAA 79-0769]	 pOJ28 179-29022

Linearization of unsteady tra0N0aiC flows
containing snocks

p0029 479-30604
Turbulent density fluctuations in a subsonic and
transonic free ]et using crossed-bear schlieren
techniques

p0031 A79-42059
A fast, conservative algorithm for solving the

transonic full-potential equation
fAIIA 79-1456]	 p0083 A79-45261

Accelerativa of transonic potential flow
calculations on arhitrary meshes by the multiple
.Arid method
[AIIA 79-14581	 pO123 A79-45222

Computation of subsonic and transonic flow about
lifting rotor blades
[AIAA 79-1667)	 p0031 A79-45J33
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to investigation of transonic turbulent boundary
layer separation generated .n an axisymmetric
floe model
[AIAA PAPER 79-1479]	 p0033 179-46684

Transonic flow past a symmetrical airfoil at high
ang11, of attack
[&IAA PAPER 79-1500]	 p0033 A79-46694

Direct numerical solutiom ^f the transonic
perturbation integral equation for lifting and
nonlifting airfoils
(NASA-TH-78518)	 p0038 179-10045

Design of transonic airfoil sections using a
siaula sty theory
[NASA-TH-78521]	 p0038 179-10810

Application of e k,.ck tubes to transonic airfoil
testing at h`	 Reynolds n-lwbers

( NASA-Y P- 1268 ,	 p0004 179-12013
operational manual for two-,- •onsional transonic

code TSFOIL
[NASA-CR-3U64] 	 p0014 M79-13007

Some recent progress in transonic flow computation
--- flow distribution, numerical optimization,
and airfoil design

p0041 579-1894b
A new two-dimensional oscillating wing apparatus

for unsteady aerodynamics research
p0007 179-20004

Computations of uu.- eady trassonic flow governed
by the conservativ3 full potential equation
using an alternating direction implicit alg)rith n
[NASA-CR-152274]	 pJ119 179-24957

TRANSONIC FLUTTER
Calculation of transonic aileron buzz

(AIAA PAPER 79-0134)	 p0061 A79-19553
Investigation of flexible nozzle 4all-flutter

incidents in the NASA-Aaes Research Center 11-
by 11-foot transonic wind tunnel
(AIAA 79-07971	 p0028 A79-29040

TRAISONIC INLETS
U SUPERSONIC INLETS

TRANSONIC NOZZLES
Axisysmetric internal flows with shocks
[AIAA PAPEK 79-0015]	 pOJ25 A79-19479

TRANSONIC SPEED
Correlation of data related to shock-induced

trailing-edge separation and extrapolation to
tlLght Reynolds number
[VISA-ch-3178	 p0J19 979-31195

TRANSONIC WIND T11311115
Ccapatational optimization and wind tunnel tPat of

transonic wing designs
[AIAA PAPER 79-0000]	 p0027 A79-23526

Some observations on the mechanism of aircraft
wing ruck

p0030 A79-38135
Laser velocisetry and holographic interferometry

measurements in transonic flows
pJ035 A79-49039

CanaLd-body-tail missile test at angles of attack
to 50 deg in the Ames 11-foot transonic wind
tunnel
(NASA-TM-78441)	 p0005 079-12021

Analysis of a theoretically optiaized transonic
airfoil
[NASA-CR-3065]	 pUU1q 279-13001

TRAISORICS
U TRANSONIC FLOW

TRANSPORT AIRCRAFT
IT BJEING 747 AIRCRAFT
IT C-141 AIRCRAFT
IT CH-S4 HELICOPTER
IT SHORT HAUL AIRCRAFT
IT U9-bOA HELICOPTER
Low-speed wind-tuanel investigation of a

large-scale VTOL lift-fan transport model
[NA5A-TM-78560)	 p0009 979-22035

TRANSPORT COEFFICINNTS
U THANs PORT PRu PERTIES

TRANSPORT FROPIRTIRS
IT EDDY VISCOSITY
IT THERMAL COIDULtIV1TY
NT VISCOSITT
Coupling of aspattate and marine traasport to the

transseabrane electroc'iemical gradient for
souiun ions in Walobacteriun halobium -
Translocation stoichiometries and apparent
cooperat ivit y

pO104 A79-10425

Apparent cooperativity of amino acid transport in
Halobacteriun halobiu n - Effect of electrical
potential

pOIU9 A79-31981
Gating effects in Halobaeterims halobiun aeabrane

tra p ,	 rt
p0114 179-47849

TRANSPORT THEORY
Preferential spectral transport by irrotational
straining --- for turbulence energy dissipation
rate equations in boundary layer flows

pOJ77 A79-38912
Soil ttanspG_- by winds on Bars

pO087 A79-48526
TRANSPORTATION
IT AIR TRANSPORTATION
IT RAPID TRANSIT SYSTEMS
IT SPACE TRANSPORTATION SYSTEM
AT URBAN TRANSPORTATION
Helical grip for the cable cars of San Francisco

p0119 979-22547
TRANSPORTER

Animal life support transporters for
Shuttle/Spaeelab
[ASME PAPER 78--E ► As-10]	 p0105 A79-12559

TRAISTERSI WAVES
Theory of the large-amplitude plane
magaetcacoustic wave propagating transverse to
the magnetic field in a hot collisionless plasma
--- in astrophysical environments

pOO87 A79-48370
TRIANGULAR RINGS
U DELTA KINGS

TIIATORIC ROLECOLIS
An experimental detOLalnatiOD of the Cross section
of the Swings band system of C3

p0088 A79-51121
TRICILORIDES
U CHLORIDES

TIIGOMOEITMIC FUNCTIONS
IT COSINE SERIES

TRIPLET FtCITATIO n
U ITOBI: ENERGY LEVELS

TRIPLET +TATS
U ATOMIC ENERGY LEVEL5

TROPICAL NRTROROLOGT
A possible 2-day oscillation near the tropical

stratopause
p0121 A79-48218

TRoPosponz
The 1977 intertropical convergence zone experiment
[NASA- '-8-78577]	 p0045 579-26715

Operational activities
pJ045 579-26717

Trace constituent sizing ratios in the lower
stLatosphore during the 1977 intertropical
convergence zone experiment

p0J4b 979-26721
Stratospheric aerosols in the intertropical
convergence one, Panama Canal zone

p0046 079-26725
TRUNCATION (MATHEMATICS)
U APPROIIMATI09

TROICATIOM ERRORS
optimal nodal point distributiou for improved

accuracy in computational fluid dynamics
[AIAA PAPER 79-0272]	 p0061 A79-19635

Techniques for correcting approximate finite
difterence solutions --- applied to transonic flow
[AIAA PAPER 79-02771	 P00b2 179-19639

TRUNKS (LINES)
U TRANSMISSION LINES

TSTPTABINIS
IT 5EBOTONIN

TRTPTOPHAN
Low tryptophao diet decreases brain serotouin and

alters respo6se to apamOLPhime
p0112 09-40b72

TUf131 RESISTORS
U ELE(lAuN TUNIELIN.

TURBINE BLADES
Jou-linaar dynamic response of a wind turbine blade

p0029 A79-31362
Nonlinear dynamic response of mind turbine rotors
[NASA-Te-783241	 p0005 179-12542

foRsIon "Gloss
IT GAS TURBINE ENGINES
IT TONBuJET ENGINES
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SUBJECT IIDRI

TURBOCHARGERS
U TUBBOCURPhESSOkS

TURBOCOIIPRISS013
new blade element method for calculating the
performance of high and intermediate solidity
axial floe fans
[NASA-CE-3063)	 p0014 579-13047

TUNBOFAN AIRCRAFT
MT A-7 AIRCRAFT
w T C-141 AIRCRAFT

TURBOJET ENGIRIS
Evaluation of turbo-propulsion simulators as a

testing technique for fighter aircraft
[AIAA PAPER 79-1149]	 pOC31 179-40480

TURBOBACIIRI BLADES
IT ROTOR BLADES (TURSONICBIOEET)
IT TURBINE BLADES

TURBORACRINIRT
NT TORB0008PRESSORS
Viscous flow analysis in mixed flow rotors --- in

turbosachinery
(L.SME PAPER 78-RA/GT-31	 p0127 A79-19792

TBRBCPROP AIRCEIFT
Interference effects of aircraft components on the

local blade angle of attack of a wing-mounted
propeller
[NASA-TM-78587]	 p0009 179-25021

TURBULENCE
HT ATMOSPhEP'C TURBULENCE
IT PLASMA T IBULENCE

Experiments on the large-scale structure of
turbulence in the near-jet region
[NASA-TH-78567]	 p0042 179-21307

Vortex simulation of three-dimensional, spotlike
disturbances in a lamina: boundary layer
( N ►SA-TH-7857 J	 p004i 079-25342

TURBULENCE AFFECTS
Turbulent density fluctuations in a subsonic and

transonic free jet us_ag crossed-beam s.hlierea
techniques

p0031 179-42059
TURBULENT BOUNDARY LATIN

Reynolds number effects on the turbulence field in
compressible boundary layers

p0072 ► 79-30603
An elliptic representation of coupled boundary

layers and inviscid core for computation of
separated internal flows

p0030 A79-38910
Preferential spectral transport by irrotational

straining --- for turbulence energy dissipation
rate equations in boundary layer floes

p0077 179-38912
A prediction method for velocit y and temperature

profi l es in a two-dimansivaal nominally steady
turLuia.t boundary layer

p0078 179-38926
► n investigation of transonic turbulent boundary
layer separation generated on an axisymmetric
flow model
[AIA1 PAPER 79-1479]	 p0033 1 79-46684

Effect of Mach number and Reynolds number on a
normal rh^ck - wave/turbulent >,rndary-layst
interaction
[AIAA PAPER 79-1502] 	 POW ► 79-4b696

in accurate method for two-point boundary value
problems

pOO87 A79-49415
TURBULENT DIFTUSION

Particle deposition due to turbulent diff PSton in
the upper respiratory system

pO114 179-48251
TURBULENT FLOW

.;teddy - state vortex - lice density in turbulent He
II counterflow

p0053 A?'.-10624
A dislersiob relationship governing incompressible

wall turbulence
p0055 179-13176

Transonic flow about a two -dimensional airfoil
inviscid and turbulent flow properties.
[AIAA PAPER 78-11171	 pJ023 179-18100

Computation of throe - dieena : onai turbulent
separated flows at supersonic speeds
[AI ►A PAPER 79-000=1	 p00a1 A 79-19471

Efrectb of turbulence model selection on the
prediction of complex aerodyne.:[ fl^Ye
(AIAA PAPER 79-0070) 	 p0065 A 79-23541

On turbulence modeling for unsteady transonic floss
(AIAA PAPER 79-00711	 p0065 A79-23542

Application of split -file anemometer and
mini-computer for measurement in turbulent
separated floe
[SAE PAPER 790601]	 1,3070 179-36733

Time-dependent local d-usity measurements is
unsteady floss
(AIAA PAPER 79-1088)	 p0076 A73-38059

Numerical solution for supersonic floe near thw
trailing edge of a flat plat

pO082 179-41771
Effect of nozzle spacing on ground interference

forces for a two jet t/STOL aircraft
(AIAA PAP12 79-1856)	 p0035 A79-49339

Methods of separation of variables in turbulence
theory

( NASA-CR- 3054 )	 p0049 179-10378
On the measurement of turbuleat fluctuations in

high-speed floss using hot wires and hot f_l 
[NISI-TB-78S35)	 p0039 179-12363

Evaluation of the discrete vortex wake cross flow
model using vector computers. Part 1: Theory
and application
[6151-CH-152170)	 p0016 979-22048

A Javier -Stokes fast solver for turbulent modeling
applications
[NASA-TM-78612]	 p0047 979-31528

Large eddy simulation of turbulent channel flow:
ILLIAC 4 calculation
[N ► S ►-Ta-78619)	 p0048 N79-32152

Developments in the computation of turbulent
boundary layers
[91SA-TB-78620]	 p0048 179-33433

TURBULENT NAIES
NT PROPELLER SLIPSTEEARS
IT SLIPSTREAMS
Cosputation of turbulent near wake for asymmetric

airfoils
[NASA-TH-78581]	 p0042 N79-20061

The direct numerical simulations of the turbulent
rakes of azisymmetrie bodies
[NASA-CR-152282]	 p0053 979-29142

TWINNING
Crystallography of decahedral and icosabedral

particles. I - Geometry of twinning
p0089 A79-51697

TWISTID RINGS
siad-tunnel test results of a full-scale

multicyclic controllable twist rotor
CABS 78-601	 p0024 A79-18181

TWO DIBBNSIOY L BODIES
Transonic flow about a two -dimensional airfoil

inviscid and turbulent flow properties.
(AIAA PAPES 78 - 1117]	 p0023 A79-18100

A new two-dimensional oscillating wing apparatus
for unsteady aerodynamics research

p0007 979-20004
TIO DINEOSIOSIL FLON

in experimental investigation of the floe field of
a rectangular val.] jet
(AIAA PAPER 79-0208)	 p0027 179-23575
prediction method for velocity and temperature
profiles in a two-dimensional nominally steady
turbulent boundary layer

p0078 A79-36926
A test, conaervative algorithm for solving the

transonic tall-potential equation
[AlA1 79-14561	 p0063 A79-45261

A two-dimensional unsteady Euler-equation solver
for flow regions with arbitrary boundaries
(1IAA 79-1465)	 pJUB4 A79-45269

Topology of two- dimensional and three -dimensional
separated floss
(AlAA PAPER 79 - 1u8J)	 pJJ85 A79-46685

Trailisg - edge flows at high Reynolds number
(AIAA PAPER 79-1503)	 pU085 A79-46697

Effect of viscosity on wind - tunnel wall
interfereace for airfoils at high lift
(AIAA PAPER 79-15341	 p0J33 179-4b715

status and prospects of computational fluid dynamics
pO041 479-18952

U
U.S.S.R. SPACN FROGRAR

Tile joint us-USSR biological satellite program
p0110 A79-33050
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USRM N1'OILS (CONPOTKE PROGBARS)

Experiment	 N.0U2:	 I	 suits of	 histulogical

wxaM1natiom of	 inyuinal	 lyaph modest
supplementary report --- COSMOS 782 satellite

p0094 079-116b2
US experiments flown on Soviet satellite
COSMOS 93b
(NASA-TH-78526] p0095 079-11671

The COSMOS 936 mission
p0095 179-11672

UH-60A HELICOPTER
study of structure. Concepts for low radar creaS
section /LACS/ fus.tlage configurations

p0021 A79-10908
ULCERS

Absence of gastric mleeratt3a in rats after flight
n the cosmos 782

p0094 179-11660
Ludomethacin-astihistasine combination for gastric

lceration control
I NAS1-CASE-ARC-111 1 9-2; p0116 579-14755

ULTRARIGn VI000a
Clean source ^ f metallic Zr for altrabigh vacuum

surface studies
p0066 ► 79-25085

ULTRASONIC RADIATION
Biomedical ultrasonoscopw
(NASA-CASE-ARC-10994-2) pO122 079-26771

ULTRASONIC NAVES
U	 ULTRASONIC	 RADIATION

ULTRASONIC MELDING
Ultrasonic welding /solid state bonding/ of

aircraft	 structure -	 Fact or fancy
p0023 A79-10921

ULTRAVIOLET ABSORPTION
Theoretical study of the photodissociation of	 HOC1

p005S 09-13057
Nature of	 the	 ultraviolet absorbeL in the Venus

clouds -	 Inferences based on Pioneer Venus data
p0081	 A79-40821

ULTRAVIOLET LIGHT
U	 ULTRAVIOLET RADIATION
ULTRAVIOLET RADIATION
IT	 LYMAN ALPHA RADIATION
Possible effects of solar UT variations on ozone

and climate
pOOb3 A79-21103

Selectivr photodestLectiou of alpha-amino acids
--- in carbonaceous r_hondrites and chemical
evolution experiments

p0108	 A79-26547
ULTRAVIOLET SPECTRA

Ultra y .olet	 night	 airglow of Venus
p0061	 A79-40815

ULTRAVIOLET SPECTROSCOPT
UltLATiOlet spectroscopy of Venus - Initial

results	 from the	 Pioneer Venus orbiter
p0067 A79-24165

UNDERVAT92 NIPLOSIONS
Surface eaves generated by shallow underwater

explosions
p0025 A79-16752

UNIAEIAL STRAIN
U	 1IiAL	 ::TRAIN

UNIFORM FLOW
SupeLSOnic	 propeller noise i n	 a	 uniform	 floe

) ► IAA	 PAPIR	 79-0348] p0026 A79-19681
UNITED STATES OF AARRICI
NT	 ARIZONA
NT	 CALIFORNIA
NT COLORADO
NT	 HAVA _:
NT MONTANA
NT OHIO
US experiments flown on the Soviet Satellite

COSMOS 782
[NASA-TH-78525] p0094	 179-11651

US experiments flown on COSMOS 782
p0094 179-11b52

05 experiments flown oc the Soviet satellite
COSMOS	 936
[NASA-TM-78516] p0095	 979-11671

The Cusmos 936 mission
p0091^	 !79-11672

UNIVERSE
Cosmology of a charged universe

P0062 ► 79-20151
UNMASKED SPACW-SAFT
NT	 11I07&TELLITF.:
NT	 HELI05	 1

NT JUPITER PRJdES
IT PIONEER SPACE PROBES
IT PIONEER VNMOS SPACECRAFT
IT PIONEER VENUS 2 SOUNDER PROBE
AT PIONEER VENUS 2 SPACECRAFT
IT PIONEER 2 SPACE PROBE
NT PIONEER 7 SPACE PROBE
IT PIONEER 10 SPICE PROBE
NT PIONEER 11 SPICE PROBE
IT SPACE PROBES
IT VENUS PROBES

UNSTR►DT FLOE
NT OSCILLATING FLOE
Calculation of transonic aileron buzz

[AIAA PIPER 79-)134]	 pOU61 A79-19553
Unsteady thin airfoil theory for transonic flows

with embedded shocks
[AIAA PIPER 79-0204]	 n0026 A79-19597

Water tunnel visualizations of dynamic stall
pO127 A79-24213

Unsteady airluads in supercritical transonic flora
(AIAA 79-07671	 p0028 479-29021

Experiments in unsteady transonic flow
(AI ►► 79-0769]	 p0026 179-29022

Linearization of unsteady transonic flows
containing shockr.

P0029 A79-30604
Tine-dcpsadeut local !ensity measurements in

uns t ?r3y flows
[AIAA PIPER 79-1088]	 p0076 179-38059

Laser Doppler anemometer diagnostics in unsteady
fI.Ows

p0030 A79-39497
Time-dependent local density neasut9aeats in

unsteady flows
[NASk-TH-78555]	 p0041 179-18297

A nee two-dinensiosal oscillating wing apparatus
for unsteady aerodynamics research

p0007 179-20004
Computations of unsteady transonic flcv governed

by the conservative fall potential equation
using an alternating direction implicit algorithm
[ NASA-CR-1522 7 4 )	 p0119 179-24957

OPPEn Ain
U UPPER ATHOSPHERE

UPPER ATROSPKERE
NT GEOR16NETIC TAIL
IT IONOSPBERi
IT EJ•GNETOSPBE2E
AT HESOSPHERE
HT THEEMOSPHERE
Venus - Density of UP,*wL atmosp4ere f_om

seasurements of dray on Pioneer orbits:
p0066 A79-24164

OPSASR
Effect of nozzle spacing on ground interference
forces for a two jet V/STOL aircraft
[AIAA PAPER 79-1856]	 p00_-5 A79-49339

URAOIUR
L-shell Auger and Custer-lromiy spectra from

relativistic theory
p0033 A79-47476

01911 TRANSPORTATION
sole of helicopters in airport access

p00-, 5 173-18574
Plaaninq for airport access: An analysis of the

sac Francisco Bay aver.
[NASA-cP-2044]	 p0001 079-1094:

ORIIALTSIS
Four-man rated dual catalyst system tot the

recovery Of water from urine
(NASA-CR-152227]	 p0101 N79-16550

USA (611TED STATES)
U UNITED S T ATES OF AMERICA

USSR 2100ALS (COMPOTER PROGRAMS)
Operational manual tot two dimensional transonic

code TSFOIL
(NASA-CR-3064]	 p0014 979-13007

Human o?erator identification model and telated
computer programs
( NASA-CE-152237)	 p0015 N79-1651

Evaluation of the discrete vortex sake cross flow
model usias, vector computers. Part 2: Oser'S
Manual for DIVORCE
(NASA-CR-152271]	 p001b 979-22049

Dewel:)psent of a multi-disciplinary EATS user
prOgtaa rn the State of Ohio. Volume 1.
EsecutLve summary
(E79-10187]	 pOU44 979-22S86
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SOSJACT IIURI

Feasibility *tali for a ccaerieal. aecodynamic
simulation facility. Volsmw 3: P8P largaage
specification/user n aau%l
[NISI-CR-152289]	 p0120 079-26070

05EN aSQUIBEBEBTS
A. analysis of aircraft requireaer•tm to moat

United states !)apartment of 1griealture remote
sensing goals

p0054 179-1138@
The applica — oh of ceaote sensing technology in

Northern	 t.orbia
(379-101681	 p0050 179-20439

UTILITY 1I2CRAFT
IT UH-60A HELICr

UTILIZATION
AT LASER APPLICAT

V
TJSTOL ITRCIIFT

IT 18-64 BELICCPTEH
IT C4-54 HELICCPTE1
AT CORPC990 HELICOPTERS
AT HELICOPTERS
- T HILITIRT tl3LICOPTERS
at NOTARY WING AIRCHA?-
rIT SEIRT TIREOFF IIHCHIFT
AT TILT HOTOH IIHCPIIT
YT UH-60I HELICOPT_'R
IT TERTICIL TAKEOFF AIRCRAFT
n I IT -15 IIACRAFT

Design and evaluatior, of flight directors fOL
V/STOL aircraft

pj023 179-14971
Fuel-conservative quldatr a system for poevred-lift

aircraft
11I11 79-17091	 pO03. A79-45363

Recent V/STOL aircraft designs
p0033 179-47608

I-rodynamic effects of an attitude control wane on
a tilt-nacell., T/S.OL propulsion system
[&III PAPER 79-1855]	 p0033 ► 79-47914

Effect of nozzle spacing on ground interference
forces for a two let v/STOL aircraft
rarAl PAPEM 79--1856]	 p0035 ► 79-49339

Study of aerodynamic tachnology fcr TSTOL
fighter/attack aircraft: Horizontal attitude
concept
[NISI-CE-152130j	 p0012 S79-10024

Study of aerodynamic technology for TSTOL
fighter/attack ai.c:aft, volume 1
[N1S/-Cfi-1'2128]	 p0012 979-10025

Study of aerodynamic technology for TSTOL
fiybter/attack aircraft: Vartical attitude
c-acept
[9151-CR-1521311	 p0013 979-1002t

Study of aerodynamic technology for TSTOL fighter
attack aircraft
[NISI-CH-152129]	 pOO13 179-10027

study of aerodynamic technolo g y for TSTOL
fighter/attack aircraft, pha •r 1
[ NAS1 -CE-152132 ]	 p0013 979-10028

Implew-otation of an optimum profile guidance
systea on STOLAND
[NISI-CR-152167]	 pJ313 179-1003d

Configuration manageneut and eutoaatic control of
an augmentor wing aircraft with vectored thrust
[WISI-TP-121.']	 p0007 979-17872

Thrust and mass flow characteristics of four 36
incL dieseter tip turb i.ce fan thrust vectoring
systems in and out of ground effect
(W ► SA-CE-152239]	 po017 979-26056

Inwe:;tigation of a laser Doppler velocimeter
systea to measure the flow field around a large
scale V/STOL aircraft in ground effect
(NASA-CR-1522121	 p001e M79-2b374

Aerodynamics of a tilt-noel a T/STOL propulsion
system
(NASI-fK-786.76)	 p0010 0i9-27136

A comparison of the V/STOL candling qualities of
the TAX-1915 with the reluirements g f AGAHC
teroct 577 and NTL-P-83300
(9ASA-TP-1494)	 pG010 379-27182

Low speed wind tunnel test of ground proximity and
deck edge effects on a lift cruise tan V/STCL
configuration, valuae 1
( NI SA-CR- 152247 ]	 p0018 979-26141

Law rreed wind tunnel test of ground proximity and
dv.k edge effects oa a lift cruise fan V/STOL

confignration, voluse 2
(NISI-C3-152]481	 100113 079-28142

V CROE
IT ULTRARIGH TICOU9

TICUOB OSPOSITION
clean source of metallic Zr for ultrahigh vacuum

surfice studies
P0068 179-25085

Yucicitioa, growth, and postdeposition thu.aally
induced epitaxy of gold on sapphire

pC075 A79-37164
Preparation of dielectric coating of variable

dielectric constant by plasma polymerization
[ IA5A-C ►SR-11C-10892-• 2 ]	 p0116 179-14214

VACUUM !@STS
Y; TBEREAL VACUOB TESTS

VICUUN T031 OSCILLATORS
xT CATHODE HAY TOMES
YT I EIRIOYIC UIODES

TICUOB TUBBS
AT CATdODE HIT TUB3S
YT T6ERBIORIr DIODES

visas
IT GUIDE TIMi.S

VAPOR DEPOSITION
3T VkCUUB DEPOSITION

The structure of small, vapor-depositet particles.
II - Experimental study of particles with
hexagonal profile

p0088 A79-51695
VIPORS

YI NEf1L TAKES
IT W1T91. VAPOI

► !LIABLE A'.11 VIRCS
U TkIILIYG-dDGE FLIPS

VARIABLR LIFT
U LIFT

VARIABLE SHEEP n INGS
leroelastic stability analysis of the ID-1 n anne.]

val)que-wing aircraft
p0127 179-38136

VARIANCE
The human as a datector of changes in variance and

naadvidrh
p0101 179-17496

V,RIAOCI (STATISTICS)
eiainua-varlance fixed-fora compensation of linear

sy. ums
p0034 179-47983

V1811flops
AT ANNUAL TARIITIONS
AT DIURNAL VIRILTIONS

On tie measurement of turbulent fluctuations in
hlga-spend flows using hot wires and •not films
(VAST-T3-7@5351	 p0039 1179-12363

VIRISTORS
Direct observation of Toltage barriers in Zn0

waristors
p0076 A79-37688

VASCULAR SISTER
AT BLOOD VESSELS

VISOCONSTRICTOD DRUGS
Y: SELOTOMIN

VECTOR ARALT5IS
Eraivatiou of the discrete vortex rake cross flow

model using vector computers. Part 1: Theory
and application
(NASA-CE-152270)	 p0016 579-22046

VECTOR CALCULUS
U VECTOR :PACES

VECTOR SPACES
YI VECTORS (BATHESITICS)

Lie theoretic aspects of the Biccati equation
p0023 A79-14973

VECTORS (BITHBOATICS)
NISF transposition network: A computiny network

for unscrambling p-ordered vectors
(VISA-TP-14261	 p0118 x79-21822

TEGETITIO n
Developing and demonstrating an institutional

ae.:haniss for transferring remote sensing
technology to 14 western states using northern
California as toe test sate
(979-10229)	 p0052 V79-28643

VEGETATION GBOVT8
IT CHOP GRONTH

VELOCITY
AT 1IfiSPEED
IT PLOW VELOCITI
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VENUS PROBES

IT GROUP VELOCITY
IT LOV SPEED
IT PROPAGATION VELOCITY
IT RADIAL VELOCITY
IT SOLAR MIND VELOCITY
IT SUPERSONIC SPEEDS
IT TIP SPEED
MT TRANSONIC SPEED
mT MIND VELOCITY

VELOCITY DISTRIBUTION
A prediction method for velocity and temperature

Profiles i8 4 two - dimensional nominally steady
turbulent boundary layer

p0078 A79-38926
VELOCITY FIELDS
U VELOCITY DISTh1bUTION

VRLOCITT Ir"BaRNRIT
taarehlny for nonsolar planets

p0011 A79-32217
Application of split - file anemometer and

alai-computer for measurement in turbulent
separated flow
(SAE PAPER 790bOl)	 p0030 179-16733

On-axis velocity compoaent measurement with laser
Telocimeters

p0121 A79-49720
Velocity measurement about a MAC& 0012 airfoil

with a laser Telociseter
[AD-AO5b447]	 p0124 079-10029

Evaluation of a rate vortex upset model based on
simultaneous Measurements of rate velocities and
pr•• be-aircraft accelerations
t NASA-T9-78561 )	 pJ)07 179-1896J

VELOCITY PROFILES
U VELOCITY DI_^TRIBUTION

VENUS (PLANit?)
P14581 ^LffuSLOn into the rate Of TORUS

pJ075 A79-36429
Nouresomance rotation of Venus

pJ076 179-37825
Initial Pioneer Teau_: asgoetie field results -
Migbtside observations

p0081 A79-00835
leuus tectonics - Another earth Or another Ears

p0088 A79-51498
TRIOS ATROSPNRRR
MT TENDS CLOUDS
The Pioneer Teaus spacecraft proyra n

[I&F PAPER 78-221	 p0054 179-11212
Pioneer-Venus large probe infrared radiometer

'LI1/ optical system
p0054 A79-12083

vacouater with Venus --- Pioneer Venus orbiter
: esults

F0066 179-24152
Initial Pioneer Venus magnetic field results -

Dayside observations
pO06b A79-24153

Plasma waves near lead. - Initial observations
p01.0 479-24154

Initial observatrau - It the Pioneer Venus orbiter
solar wind plasaa wtperievnt

p00h6 A79-24155
T ►era&l structure and major loo composition of tae

Venus iomol:phetw - First MP& results fr a Texas
orbiter --- Metatdinq Potential Analyzers

p006:, A79-24158
Venus tnetmo_.,hPre - In situ ,:oapobition

measurement_-., the temperature profile, and the
hoa.lPau::e altitude

pJJet 1 19-24 16 1
Tend., - Density or up)er atmosphere from

aeasUtaaentc. o: draq on Pi.ineer orbiter
pOJee &74-241b4

Infrared cadge .,f Venus at thw time of Pioneer
Venus probe . • acounter

p00b7 A74-24168
Structure .,I the atmO-spRere of Tends Ut • to 110

tilun•1. • rs - Pre lim10417 results from the four
Piane.•I venus entry probes

F0067 171-24169
First results Ira& the latq.• probe infrared

radiometer experiment --- for Venus atmosphere
n0067 179-.4173

Venu, lower atoosFhwric coo{-•osition - Pralze_nary
result:. ?ran Pioneer Venus

Pa0b7 A79-29174
7enu Llwet atm.sphet is ..ospoNttlou - Analysis by

.la.. .•ht.18.11 ogta Fhy

p0107 179- 24175
Pioneer Venus radar upper experimunt

p0067 A79-24176
Retarding potential analyzer for the Pioneex-Venus

Orbiter eissios
p0074 A79-34948

The energetics ut the i:)nosphwLe of v enus - A
preliminary model based on Pioneer Venus
observations

p0075 179-36427
PIOaeeL Venus Large probe neatral mass spectrometer

p0076 ► 79-37161
Anomalous features in thermal radiance maps of Venus

pJJ79 A79-40601
Thermal contrast in the atmosphere of locus -
laitial appraisal from Pioneer Venus prcbe data

pOOeO A79-40610
Composition and structure of the Venus atmosphere

- Results from Pioneer Venus
P0080 A79-40811

Laboratory corroboration of the Pioneer Venus gas
chromatograph analyses

p0112 A79-40812
Ultraviolet niq%t airglow of Venus

pJUol A79-40815
Further results of the Pioneer Tends nuphelosoter

experiment
p0121 A79-40818

Venus winds ate zonal and retrograde below the
clouds

p0U81 A79-4084
Initial Observations of the aightside foaosphere
of Venus fro m Pioneer Venus Orbiter radio
occultations

pG081 179-40829
Thermal structure and energy influx to the day-

&ad niiNtside leans iorosphere
p0081 179-40831

Comparison of calculated and measured ton
densities On the dayside of .menus

pJOdl ► 79-40th:
Absorption of whistler mode waves in the

ionosphere Of Venus
p0011 A79-4Jd3.

Electron observations and ion flows from the
Pioneer Toots Orbiter plasaa analyzer experiment

-,008: 179-40836
Sulfur dioxide in the Tedu:. atmosphere

Distribution azz implications
P0084 A79-45891

Upper limits on argon isotope abundances vi the
7e4u> thermosphere

pO087 179-49b23
Oxides of Nitrogen and the clouds of Tends

pO122 A79-51499
Ihw Pioneer Venus missions

(t&F FAPEE 79-1411	 p0090 A79-53320
The interaction of the solar rind with mars, Venus

and D,Lcc:y
pOJ90 :79-536o!

TRIOS CLOUDS
Ultraviolet spectroscopy of Teuu - Initial

LOs Ilt+ from the PloaeeL Venus orbiter
P000 A79-2410,

Structare of the atmosphere of Ton" up to I I J
kilometers - Proliaisa:y results fLoa the four
Pioneer Teaus entry probes

pJJOl A74-24169
Preliminary results of the Pioneer Venus

awphelo me ter experiment --- leads clouds
ob..,ervat ions

po 120 179-.4 l lu
mature of the ulttaviulet ab.Orbcr in th,.• Venus

Clouds - Iatwtenl:es based On Pioneer TORUS darn
FOo91 179-40.4.1

Venus winds are zonal and retrograde below the
clouds

PO .1t'I AI4-4Ja.•l
. o xides of aitrogen an-1 th .• clouds at tabs

pl• I.. A)Y -SIwYY
lahomogeneous modelS of th.• Venus clouds

c-uatalnla.) sulfur
( WA k - TR - 785581	 p0046 mTY-22vd8

1110 1 PROBES
NT PIJmEER lemUS	 ,PA'BLR&rT
Tam Pioneer leads .:pacecratt progtea

(Iar PAPER TN -2.1	 )JJ54 A74-11212
Pioneer-Vonu,. lalq. • probe LafLaLwd Ladhoaetot

/LIR 1 optical b)stem

231



vENTEBN ► TES
	 SOBJNCT INDEI

p0050 179-12083
Snaling scientific probes against deep space and

the Tenuslan environment 1 tough Job
P0066 119-141-10

First results from th.`'largo probe infrared
radiometer experiment --- for Venus atmosphere

p0067 179-24173
Encounter wit 	 - An update --- Pioneer Tenas

Orbiter data
p00dJ 179-4J809

Thermal contrast in the atmosphere of Venus -
Initial appraisal fron Pioneer Tenas probe data

p0080 179-40810
Composition and structure of the Teaus atmosphere

- Results from Pioneer Venus
r00di 179-4Jd11

Laboratory corroboration of the Pioneer Venus gas
chronatograph analyses

pO112 A79-40812
Further results of the Pioneer Venus aepheloseter

experiment
pO1.1 179-40818

VEETRFLTES
IT iaelN FEIBGS
IT BONNETS
IT RkTS

VERTICAL DISTRIBUTION
The vettical structure acd taickmess of Saturn's

rings
p0073 A79-32208

Sulfur dioxide is the Venus atmosphere -
Distribation and implications

POO94 179-45851
VERTICAL PIBs

U FINS
TERTICAL LANDING

Eval7atlda of the navigation p_'rforsaace of
shipboard-TTlL-landlag guidance systems
[AI ►a 7 9-1708]	 p0032 ► 79-4536:

VTOL controls for shipboard landlag
[N1LSA-CR-161140)	 p0019 979-30193

VERTICAL TAKEOFF AIRCRAFT
Recent Frogress in ratorcraft and powered-lift

research
p0025 l79-18674

Evaluation of the navigation performance of
shipboard-VTOL-landing guidance systems
[AI ►A 79-17081	 p0032 09-4536:

Analysis o.' a VTOL hover task with predictor
lL>piays using an optimal control mo101 of the
human operator

P0398 579-15605
Low-speed wind-tunnel investigation of a

large-scale VTOL litt-fan transport Nodal
(NASA-TM-78560)	 p,)009 879-22035

Ricd-tuanel investigation of highly saaemwerable
supersonic T/STOL fighter
[NASA-TN-7859 9 ]	 p0010 979-20017

A cJmparlsou of the V/STOL hsaditng qualities of
the VAK-1918 with the regaireaents of ASARD
report 577 and MIL-F-833JO
[` ► SA-TP-14 x4)	 p0010 879-271A2

Maintenance cost study of rotary wing aircraft.
phase 2
[NISI-CP-152:91)	 p0019 179-30138

VTOL controls for shipboard landing
( NASA-i R- 1021401	 P0019 C19-30193

wind-tunnel investigation of a large-scale VTOL
aircraft model with wlnq root and wing thrust
augmrntors --- Ames 40 by 80 foot wind tassel
j0AiA-TM-78589]	 pOC12 n 79-33167

VERTICAL TAKEOFF AND LANDING
D VERTICAL :.AND11A;

VERTOL NILITAET n EI.ICOPTNRS
U BOLINJ AIB:hAFT

VNSTINNLAE TLSTS
vestibular Fua.-tI)a Reseatca aboard Spacelab
(1sME PAPER 7S-ERAS-25]	 p0105 479-12574

Vestibular Function Research t1Ph) experiment
PhA.; p P:	 re:;Lgn definition study
IN ► Sh-CH-1522071	 P0101 979-11083

VIBRATION
IT PENDISO VIBRATION
v: rAbEL FLUTTER
aT RANDOM TIPRATILIV
IT :;T80,rORAL VIBRATION
IT TKAm S.`MIi PLUTTEB

The Pu,aar..• ,lt n aiticyelic control --- to control
tatlJuinq blade loads and rotor vibration

( n ► S ► -TB-786.11	 p0011 179-31137
VIBRATION DISPING

The rule of roto& ispedarce in the vibration
analysis of ratorcraft

pO127 A79-18653
The promise of nulticyclic control --- to control

tatiguing blade loads and rotor vibration
[NASA-TB-78621]	 pO011 m79-31137

VIBRATION ENTERS
IT SEISNO+:IAPBS
VIBRATION BODE

vibration and response of nonaaiforn rotating
Deans with discoat :nuities
[III& 79-07311	 p0127 179-29005

VIBRATION TESTS
Inc tole Of rotot iapedance In tai vibration

analysis of ratorcraft, part 4
[NASA-CE-152261]	 p0126 n 79-20103

VIBRATIONAL PREQOENCI LS
U vIBF.1:I01ai SPECTRA

VIBRATIONAL SFECTR►
intensities and salt-widths at ditferect

temperatures for the 201/111/ - 000 band of CO2
at 4654 per ca

pO086 A79-47513
VIDEO CONNUNICATIOR

A coaparisam of theoretical and experimental video
compression designs

pJJb9 179-26248
VIDEO DATI

comps ri^on of video fields and ftames for
transform, compression

p0071 179-28017
TIEING LANDEA SPACBCR4PT

:aermal structure of ears' atmosphere from ViA.ing
entry measurements

p0055 &79-13126
TILING HIES PROGRAM

:hc Viking biological investigations - Review and
states

pO1J7 A79-12083
The seasonal wariatioa of ozone density in the

eartian atmosphere
p0073 179-33503

Abrasion of windblown particles on Bars - Erosion
of quartz and basaltic sand under sianlated
Martian conditions

p0089 179-52811
VIKING SPACECRAFT
IT TIKIN,; IANZ;Ei SPICECLAPT

TILING I SPACICNIFT
IT VININ.: :ANDER SplCECRAPT
TILING 2 SPICRCIAFT
IT vlalmC LANDIs SPACECRAFT

TISCRBA
I-, BLADDER
NT LIVER
IT PITUITIRT GLAND
IT :i7O0kLji

VISCOSITY
►T !DDT VISCOSITY

Effect of viscosity on wind-tunnel wall
interference for airfoils at high lift
[IIAL PAPER 79-15,34] 	 pOJ33 A79-46715

Viscosity and taermal conductivity of model
Jupiter ataospheres
[VISA-18-7655t]	 p0043 179-21962

VISCOUS ILO n
NT BOUNDARY LATE% PLU n
IT SCUSDAhi LATER :iEPARATI06.
nT SECONDARY FLUE
IT SEF ► BATeD FLOW

Tlsedas flow analysis to mixed flew rotors --- in
tnLCOmachimery
[assE PAPER 78-NA/4;T-3j 	 p0127 179-1979:

Simulation of three -diseasional compressible
vi;coos flow on the Illiae Iv comoutet
(AIAA F&F:R 79-0200]	 F0064 A79-23SJ8

Numerical sioulattom of stead! supersonic viscams
t 1
IAIAA PAFER 74-01301	 POOP A74-23516

Computation of supersonic viscous flewr, over
ogive-cylinders at an g le of attack
[LIAR PAPEh 19-0131]	 p0J64 A79-23517

naaerlCLl solution of compteSSable VISCOUS flows
-- Navler-Stokes equations

pOObB A79-24759
a study of •t:;.:.:u:. cross-tlow effects on , ircular

.yliadert; at r.L_Ib Reynolds numbers
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[&Ill PAPER 79-14171	 p0032 179-466412
VISION
mT BINOCULAR VISION

VISUAL D MAININATION
The role of cognitive 510itchisq is lead-ap displays

--- to deteuiae pilot ability to accurately
extract information from either of two sources
[NASA-C6-313:,	 p0103 979-33651

VISUAL DISPL ►TS
0 DISPLAY DEVICES

TISNAL P3MC91PTIO5
IT VISUAL J15CEISIMITION

Eye torsion and visual tilt are mediated by
different binocular processes

p0114 179-46651
Vision

p0099 079-15894
VISGA1 SIGNALS

Effects of visual and notion simulation cueing
systems on pilot performance during takeoffs
with engine failures
[5151-71-1365]	 p0005 179-14082

Visually induced motion in flight simalatioa
pOO40 579-15989

TISUi1 TAStS
I rationale for human operator palsive control

Dehavior
p0029 179-34520

► model for dynamic allocation of human attention
among multiple tasks

p.1096 179-15627
VISDALIIATION OF PLOY
0 FLON TISOILIIITIJV

VOICE COMMUNICATION
Speech as a pilot :: F at medium

p0102 179-17519
VOLCANICS

0 TCLCISOLJ6T
VOLCANOLOGY

Rare volcanisa in the eerigonius region of the moon
p0078 1'9-39.85

Venus tectonics - Another earth or another Bars
pOJ88 ► 79-51498

VOLT -ABPlII CMAMACTIRISTICS
Photoindaced currents in metal-barrier-metal

junctions
p0059 17;-16634

.?rect observation of voltage barriers in Ina
varistors

p0076 179-37688
VOLTtCI
0 - LTCTIIC PCTE27:1L

VOITl2 B13AMDOIN
a groap - velocity criterion for breakdown of vortex
flow: In application to measured islet profiles
[S1SA-TR-785 +,j 	p0J11 579-29469

VORTEX COLUMNS
0 VORTICES

VORTEI DISTNNBINCES
0 TORT:CES
TOMTEI PLOR
U VORTICES
703:81 SAINTS

Vortex effects for canard -wing con:igaratioas at
high angles of attack in subsonic flow
[NASA-TB-78543]	 p00J5 n 79-146,2

ROME TBIRS
0 VORTICES

TO3TICNs
Steady-state vortex- line density in turbulent Be

I, counterflov
p0053 179-10624

Experimeatal investigation of wing fin
configurations for alleviation or vortex wakes
of aircraft
[rasa-TB-78520]	 p0004 279-1:018

Evaluation of a wake vortex upset model based on
simultaneous measurements of wake velocities and
prole-aircraft accelerations
[NASA-Tr-7856 -.1	 p0007 n 79-16960

8otary-wing aerodynamics. Volume 1: Basic
theories of rotor aerodynamics with application
ti helicopters --- somen • um, vortices, and
Potential the.w,y
L OASA-CA-10821	 p0t:4 979-22039

Evaluation of the discrete vortex wake cross flow
sodel using vector computers. Part 1: Theory
and application
[NASA-CL-1522 7 0]	 P0316 279-:1048

Evaluation of t ►w discrete vortex rake crabs floc
model using vector computers. Part 2 User's
manual for DIVORCE
[21st-C11-152271]	 j01L 979-22049

Studies of stratospheric eddy transport. 1. Thy
observed ozone : lax by the traatiwat edoies,
0-30 93. 2: Eddy diffusion co-Ificiunr, mad
wind statistics, 30-60 KB
[Sisk-ca-158617] 	 P0 SO m19 -23568

Vortex simelation of three -dimensiomwl, spotlike
disturDaices in a laninar Loan Cary L.fur
[ SIS ► -TN-78579]	 p3C,45 N'9-2534:

Aerodynamic sound generation due to
vortex-aerofoil lateraction. P+trt 2. A&-lysis
of tie acoustic field
[NISI-CA-152211]	 p0126 09-26b83

an examinatioa of a group - velocity .itarion for
the breakdown of as idealized vcttes flow
[N1Sk-TR-78541]	 pJ011 579-27436

The direct numerical simulaticas of tar turbulent
wakes of axisyseetric bodias
[NASA-Cl-152282]	 p4J53 579-19142

VTOL
D TEATICIL LANDING

TTOL 1I1CRIPT
0 VERTICAL TAKEOFF A.ICAIPT

W
n KINGS
0 VARIABLE SWEEP SIFTS

skills
IT AIRCRAFT VARES
IT Bell WAILS
nT PACPELLIN SLIPS'.IEABS
BY SLIPSTREARS
ST TUNBOLEAT NAILS
Plasma diffusion into the '^ ► . of Venus

pO0 -1 5 k79-36429
1111 PLON

dispersion relationship overmimq iacospressible
wall turbulence

pOJ55 ►79-13176
VALL JETS

la experimental investigate . of tae flow field of
a rectangular wall jet
[ ► Ill PIPES 79-0:^S!	 p0027 179-23515

BALL Pllssall
rstisatiaa of 'unnal blockage from wall pressure
sigaatmres: k review and data correlation
[NISI-Ca-15:141)	 p0019 179-32219

VALLS
ST WIND TUNNEL 'ILLS

2111IMG DEVICES
0 WkilIll; STSTEas

RAIRIRG SIGNALS
O VAR 1151; SISTERS

RAISING SYSTEMS
Experimental evaluation of a rind shear alert and
energy aaaagesest display
[D.;Lk PAPEP 76-1531 	 pJIJ6 A79-2JOlb

CASTE TRRATAIIT
ST SEVk:.E YREITREIT

nASTLS
hT FECES

SATEI
m: P,;71BLE SATE2
Water electroiysis system - N2 and 02 generation
--- for spacecraft atmosphere revit4lizatios
[ASBE PAPER 78-EN1S-31	 p0105 A79-12552

:s there llyaid water on Europa
p0088 A79-5149b

NITER RICLARATION
Four-man rated dual Catalyst system Lot the

recovery of Water from urine
(1 ► SI-CR-152227]	 p01.'1 079-1b550

HATER n RCOVERT
U WATER 9ICLARATION

NATIN TONAILS
U HYDkA3LIC TEST TONAILS

SATES VAPOR
Characteristics of a C1 Water vrpor laser at 118

and 28 micron3
p0083 179-414216

lateusities and 12 collision-broadening
coefficients measured for selected U20
absorption lines between 715 and 732 as

p0091 A79-54062
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SUBJICT INDRI

Determination of the tallaric water vapor
absorption correction for astroaomical data
obtained from the Raipar Airborne Observatory
(NASA-T11-76582]	 pJO42 879-20941

An analysis of water is galactic infrared sources
usiag the NASA Lear Airborne Observatory
LEAS& -C I- 152262 )	 p0050 179-21965

NATRN TIRICLIS

IT SHIPS
IATRNSBIDS

Tae application of remote sensing techaology in
lortbarm Califoraia
LE79-10168)	 pOJ50 579-20439

Will 1TTRJDATIO n

IT ►u1USTIC ATTFRUATI01
Will IQNATIOIS
IT scalotDIIGEI TyUAIIO n
Tine-varying linear syrtess and the theory of

non-linear waves
p0034 179-47992

g ill FWICTIOIS
The utilization of abelian poiat group symmetry in

the graphical unitary group approach to the
calculation of correlated electronic wavefunctions

pJO68 179-51237
g ill INTERACTION
IT SHOCK WATE INTERACTION

&ATE PROPAGATION

IT IJWSPEEWIC PROPAGATION
IT LIGHT SCATTERING
IT SHOCK RATE PROPAGATION
Equatorial wave-wan flow ruteraction - l
awserical Maly of the role of latitudinal shear

pO121 179-43930
group-velocity criterion for breakdown of vortex
flow: &s application to measured inlet profiles
[NASA-TM-78542]	 pJ011 979-29469

RATE R&DIATIOI
i EL1CTiv8AGIETIC RADIATION

Rill n RPLECTIOI
IT MACH REFLECTION

WATI SCATTERING
IT ATBOSPHrRIC SCATTERING
IT LIGHT SCATTERING
IT I RAT SCATTERING

VITIFOalS
sequential metbnd for spline approximation with
variable knots --- recursive piacerise
polynomial signal processing

p0027 &79-26142
IEITIEI

Stratospheric aerosols and climatic change
pOO42 179-20603

NIATan CONDITIONS
U WEATHER

11AT1II CONTROL
U n EI'HES MCDIPICATION

IR&THn BODIPICATIO n
R.-mot. , sensing of aerosols in the Hartian

atm. There - Implications for terrestrial studies
p00L3 479-2108J

Possible effects of solar 7T variations on ozone
and clisate

pJ063 179-21103
nRATHRRIBG

Sim^11 torsion test for shear moduli determination
of orthotrop • c composites

pOJ60 179-17037
IRIS (RIBBRAIRS)
U HERBiARE,

IRIGWT (BASS)
IT BJDT WE:GHT
IEIGNT ANALTSIS

Aetght control and restraint of laboratory rats
pOJ69 A79-26584

11IGHT REDDCTIOI
a ;lance at Soviet helicopter design philosophy

p00:1 17q-10910
Combined atrengtb and aeroslastie wing synthesis

via constraint approximation
(AI1& 79-0720)	 y0028 A79-28290

Computer design synthesis of i below knee-Syme
prostbei:is

pJ113 A79-44300
NEIGMTLESSNISS

:4LILevascu Lir iegulatory response to lower body
negative prebsure following blood volume loss

p0107 A79-:3470

spaceflight and none turnover - Correlation with d
new rat model of weightlessness

p0110 A79-33045
Continuous metabolic and cardiovascular

measuremeats on a monkey subject darts, a
simulated 6-day Spacelab mission

p0112 179-41713
Effects of weightlessness on the embryonic
development and aging of Drosophila

pJ095 179-11670
Effects of weightlessness on the genetics and
aging process of drosophila melamogaster

pO096 079-11673
Effect of weightlessness and centritagetion (LIG)

on erythrocyte survival in rats subjected to
prolonged space flight

pOOS6 179-11674
Quantitative analysis of selected bone parameters

pJ096 179-11676
n RIGNTLISSIESS SINOLATION

Physioloyical responses of women to simulated
weightlessness: 1 review of the first fasale
bed-rest study
[IASI-SP-430)	 pOJ97 179-13686

Effects of hypodynamic simulations on the skeletal
system of monkeys

p0099 179-19011
WELDID STROCTUIRS

Ultrasonic welling /solid state boadisg/ of
aircraft structure - Pact or fancy

pOO23 A79-10921
WELDING
AT ULTRI5021C WELDING

11RAT
Equivalence of airborne and ground-acquired wheat

canopy temperatures
p0J85 179-4658b

9515TLRIS
Absorption of whistler mode waves in the

lonospnere of Teau^
pO081 A79-40834

n IDT n
A aev Dasis for the determination of fracture

toughness
[NISI-TB-78592]	 p0044 179-23256

n IGNTNAn MOST
U RELATIVISTIC THEM

n ILDLIPI IIDIOLOCATIO n
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of intense laser radiation

p0079 A79-40600

Mater electrolysis system - 82 and 02 geastation
)ASHE PAPER 18-ENAS-31 	 p0105 A79-12552

Technology adeancaaemt of an oxygen geuerattou
subsystem
(NASA-cl-152257)	 p0103 079-28883

LIE, m.
Cosmic ray effects on the oyes of stationary and

centrifuged rats Sloes an COSEOS 930, experiment
a-207

p0097 179-11678
LEE, R. D.

t• Lomedical ultiasososcope
[ NASA-CJSE-ARC- 10994-2 ) 	 p0122 179-26771

LEE, T.
Advinces in local .tram, mesoscale modeling

p0042 279-20586
LEISER, D. 8.

Opacitied silica Leasable smrtace 111mUlati0n /I5I/
for thermal protection of tbF Space Shuttle
Orbiter

P0061 A19-19448
Opacitted silica reusable surface insulation /ISI/

for thermal protection of the Space Shuttle
Orbiter

p00b9 A79-26134
Fibrous refractory composite insulation
(5AS1-CASE-ARC-11169 -1) 	p0J42 179-24062

LEN, n . 1.
mitrogen-sulfur compounds in stratospheric aerosols

pJObl A79-19071
Latitudinal variations of stratosphetic aerosols

pJ068 A79-25355
Stratospbotic aerosol.. In the intettLopical
convergeace zone, Panama Canal zone

p0046 079-26725
LEON, H. A.

klt p Eatlons in orytL. -yte survival pax "*term in
rats after 1 4 .5 day:. aboard CO3805 782

p0094 n 79-11663
Effect at voightlessues_c and centrifugation (LIG)
on erythrocyte sutviva. a Lats subjected to
prolonged space flight

p0096 979-11674
LEONAID, A.

Torten simulation of three-dimeasiaual, spotlite
disturbances is a laainat boucdary layer
[NASA- TH -78S79)	 pJ045 179-25342

LEOFT, C. D.
A numerical nafel of the martian polat cap winds

pU066 A79-48JN6
LEPITICH, J. E.

:,tLU:ture of the atmosphere of Venus up to 110
kilometers - Preliminary results from the tour
Pioneer Venues entry probes

pJ067 A79-241b9
LESIIA. 1. D.

Kinetics of spreadthg and contact Iater4-:t1O8 14
syntpms with tee totantion of intelaadiate phases

V0109 A79-32920
LEVI. 1.

:electiv.: PhotodontLaction of alpha-a mmo adds
pJ1J8 A79-26541

LIVE, L. L., JR.
On tutbulence modeling for unmlealy t u nsoa Lc flora
(&.At PAPER 74-00711	 pOUb% A79-23542
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LEVI!:. 1. N.
c;a and ,;e:be photoconductive detectors tot far
Infrared astronomy from a space platform

pOJ58 179-15990
LILLET, D. R.

Estimation of tunuel blockage from wall pressure
signatur p s: A review and date correlation
[RASA-CR-152:41)	 p0019 579-32219

LIB, A. S.
A /31,15/ Reed-Solomon :ode for large memory systems

p0121 A79-40279
NASF transposition network: l computing network

for unscrambling p-ordered vectors
(NASA-TP-1,261	 p011d 179-21822
,mcurrent error detecting codes for aritametic
processors
[N15A-TP-15281	 pO119 179-30947

LIN, C. T.
COSMOS 936, experiment 1204: The effects of space

flight on some liver enzymas concerned witt
carbohydrate a•+d lipid metabolism in the rat

p0096 879-11675
LIB, J.-T.

Theory of molecular rate processes in the presence
of intense laser radiatioc

p0079 179-40600
LIB. I.-C.

Direct observation of voltage barriers in Eno
varistors

p0076 179-37bdN
LINCOLN, N. R.

Feasibility study for a numerical aerodynamic
simulation facility: Summary
[NASA-CE-1'3228b)	 pJO51 179-26067

Feasibility study for a numerical aerodynamic
simulation facility_ Toluene 1
(NASA-CE-152287)	 p0051 179-26068

Feasibility study for a numerical aerodynamic
simulation facility. loluae 1: Po p language
specification/user manual
(NASA-Ce-151289)	 p0120 579 -26070

LIME, I.
Suggested approact for establishing a

re:.bilitatioa engineering Iaforaatioa service
for the state of California
[NASA-CE-152198)	 p0003 979-12951

LO /NCRIN. L.
serendipitous solution to the problem of culturing

Arabidopsis plants in sealed conta.ners for
spacefligbts of lon g duration

pO112 A79-41704
LONNIBSTRIB. R.

Measurement of n o snd e3 from aircraft. 1977
tropical convergence zone ezperiment

p0045 179-26720
LORAI. N.

:imulatian of three-dimensional compressible
viscvis flow on the Illiac IT computer
(AIAA PAPER 79-02061	 pOOb4 179-23508

Numerical solution of compressible viscous flows
pJOt y A79-24759

LONG, I.
!a-board data p rocessing for the IRIS telescope

(AliA PAPER 79-1711]	 pJ056 A79-13830
LOOMS, L. L_

Time estimation as a secondary task to measure
workload: Sutaary of research

FJJ98 179-15634
WALL. A. A.

Control sy:a.>a designs for the shuttle infrared
telascope facility
(NASA-CR-1623I1)	 pJ053 m79-33121

LORIS. M. R.
Supercritical wing design uslaq numerical

optimt--atiah and comparisons with experiment
[AIAA PAPER 79-00651	 p0025 A79-19514

Analysis of a theoretically optimized trau"nie
airfoil
(NAPA-CR-1065)	 POO14 m79-13"1

LONIOT. G. R.
Teams winds are zonal and retrograde below the

clou3::
pOO61 A75-40824

Low, F. J.
lnfrated receivers for low background astronomy:

Incoherent detector:: and coherent devices from
one micrometer to one aillimeter
(MASH-TB-78598)	 D3045 979-:59NI

LORIT. u. 1.
A study of structural coa•opts for low radar cross

sectioc /LICS/ fuselage configurations
pO021 179-10908

LURES. A. B.
Effect of tip shape on blade loadiny

characteristics for a two-bladed co l or in borer
[kHS 79-1]	 p0035 A79-49,354

LON, M.
On-board data processin q for the IRLS telescope

systea
(AIAA PIPER 78-1711]	 pO056 179-13630

Integrated detector array pre,,rocessimg for
Infrared astronoaical applications
(&JAL PIPER 78-17121	 pOO56 179-13831

LOMB. 0.
ldaptive coding of BSS imagery

pOG55 179-13319
LORNOS, J. R.

study of aerodynamic teeanology for TSTOL
figbter/attack aircraft, volume 1
(1lSA -CI- 15.126]	 p0012 179-IJ025

LUND. G. P.
Az inductively powered telemetry system for

temperature. EI::, and activity monitoring
p0121 179-41424

A lonq-range and long-life telemetry
data-ac:uisition system for aeart :ate and
multiple body temperatures from free-ranging
animals
(NASI-TM-78590] 	 pJ119 879-26762

LUNDGREN, P. R.
Effects of weightlessness on the cmbryanic

development and aging of Drosophila
pOO95 179-11670

LUTZ, S. L.
Oc the CH4 nu-4 tundamental controversy -

Llne-icteusity neasuresects revisited
pOJ62 A79-20187

M
RICCORNACR, R. n .

Numerical solution of compressible viscous floes
p0066 179-24759

RACFLIOT, 1.
coataqurations of base-paiL complexes in solutions

N107 A79-26370
MACILROT, E. D.

Optimum geometries and relative energies for
guanine, the isino-enrol tautomer of guanine, the
enol tautomer of guanine, adenine, and the isino
tautamet of adenine as found by the MIRDO/2 SCP
Bo metood

pO10 179-26371
The response of selected terrestrial a.ganisas to

the Martian euvironaent - A n odelinq study
p01,38 179-27928

An optimized potential fun:lion for the
calculation of nucleic acid interaction
energies. I - Base stacking

p0109 179-32252
It approach to the origin of self-replicating

system. 1 - Intermolecular interactions
p0111 179-37948

Ames interactive molecular model building system -
A 3-D computer modelling slstea applied to the
study of the origin of life

p011l A79-1'949
A model for stereospecific recognition of purines

as an element of a DNA Falyprptide recognition
code

p0111 A79-37950
MACm-R, 1. B.

Search-n4 tar aoRSOlar planets
p0073 179 -32217

In orbiting infraE.— interterometer to starch for
nonsolar planets

pOO77 179-382b9
RAGEI. J. P.

IT-15 Tilt Rotor Research Aircraft - Program report
(All y 79-070a]	 p0J28 A79-27171

IT-15 flight test results compared with drslga goals
[AIAA PIPER 79-1839]	 p0015 A79-49336

MAU, R. R.
YNstibular Fuuction Research aboard :paceldl,

j ASME PAPER 78-ESAS-251	 POW, A79-12574
RAINS. I. C.

Continuous metabolic and ca.-diovasculai
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nCE31L1P, S. n

a..aauLv touts on a monkey subject during a
simulated 6-day spacelab mission

p0112 179-41713
RALCOL tI, G. n .

Expe n meats In unsteady transonic floe
(ALAS 79-07691	 p0028 179-29022

A study of viscous cross-flow effects o n circular
cylinders at high Reynolds numbers
[AIAA PAPER 19-14 1 7j	 p0031 179-46682

Camarl - body - tail missile test at angles of attack
to SO deg in the Ames it-foot transonic vied
tunnel
[NASA-TM-784411	 p0005 179-12021

now RASA - Aaes wind - tunnel techniques for studying
airplane spin and two-dimensional unsteady
aerodynamics

pu3Ob 879-15004
A new two -dimensional oscillating vial apparatus

for unsteady aerodynamics research
p0007 2.9-20004

Bi BC'I n I, R. E.
tdvancea vehicle separation apparatus

p0118 879-21364
RARDEL , A. D.

Effect of spaces flight on cell-aediated immunity
p0094 879-116bl

BANGS3TR, G. n .
Plasma value* and electrolyte shifts with heavy

exercise in sitting and supine positions
pO1J8 ► 79-29336

Effect of sodium end calcine ingestion on
tees ♦ wa..•gulatioa during exercise in man

pO1J9 A79-30624
NFIGO221, 1. P.

The 1917 intertropical •Convergence zone experiment
(N ►SA-TB-70577)	 p0045 879-26715

BANE, B.
Relativistic L -shell Auger a , 1 Caster-3roaig

rates and fluorescence yields
p0031 A79-43023

L -shell Auger and Coster-Bronig spectra from
relativistic theory

p0033 179-47476
MARK, R. L.

wan3 tunnel and flight test of the IV-15 Tilt
Rotor Research lircratt
JARS 19-541	 p0035 A79-49105

MARSHALL, B. D.
Electrochemically regenerable carbon dioxide

absorber
JBASA-CR-1520991	 pJ103 679-29794

MARTIN, C.
Lie theoretic aspects of the Rieeati equation

p0023 179-14973
MARTI@, 3. A.

:urb41e11t density fluctuations in a subsoaiC and
transonic tree jet using crossed-beam scblieren
technilue^

pO031 A79-42059
MARVIN, J. G.

.in turbulence yodeling for unsteady transonic flows
JATAA PAPER 79-03711	 pOJ65 A79-23542

RASBTIEADEB, S_ A.
Electrical hazards posed by graphite fibers

pO067 A79-SC597
aASON. P.

Design • f a superfluid helium devar for the IRAS
telescope

p0072 179-31013
8150 BSBT, B.

Pt.aeer Venus radar Napier experiment
p0067 179-24174

MATFIR, G. G.
Ettect at Mach number and Reynolds number on a

normal shock-wave/turbul*mt boundary-layer
lntet Ac Lion
All► PAPER 74-15021	 pood5 Ala-46696

HATSUHIR0, D. S.
Two-dimensional oscillating airfoil test apparatus

P0116 479-21391
MATTBERS, R.

An tntiAred study of the BGC 7538 region
pO384 A79-45S69

81036SBERGIB, R.
snail mass spectroeoteL with extended measurement
capabilitles at high pressures

p0062 179-20733
Yenus tbetmoepheie - In situ CO n POAttiOn

aeasuie n • nts, the temperature profile, aad the

basopause altitude
p0066 A79-241b I

Upper limits on argon isotope abundances in the
Venus thermospbere

pOwd7 179-49623
RATRRJAR, R. J.

comp-Isite rotor bnb. 1, II
p0022 179-10916

NATO, m. T., N.
reasibiir s y study of transit photon correlation
anemoseter for Ames Research Center unitary wind
ttr3Lel plan,
t hASI-CR-1522301	 p0015 879-10140

RC.L15TU. R. R.
water tunnel visualizations of dynamic stall

pO127 A79-24213
RCCILLA, T_ n.. JR.

Exploriag tean avionics systems ty simulation
p003O A79-38882

RCCARTBf, S. G.
latrared detector performance in the Shuttle

Infrared Telescope Facility /SIRTF/
pOUj8 A79-15968

nCCASLIR, J. S.
imam collarorative study of cosmic-ray neutrons.

Low- and aid-latitude flights
JtIASA-TB-790811	 pJOJt n 79-11994

8CCLUOD, J. L., III
Rind-tunnel test results of a full-scale

n ulticyclic coatrollable twist rotor
( ►BS 78-60)	 p0024 179-18181

The promise of nultieyelie control
[3A5A-T9-79b211	 pO011 579-31137

8CC2EIG3T, C. R.
integrated detector array preprocessing for
infrared astronomical applications
(AI ►A PAPER 78-17121	 pOO56 179-13831

lafcared Astronomical satellite /IRIS/ and shuttle
Infrared Telescope Facility /SIRTF/ -
implicatioms of scientific objectives on focal
plane sensitivity requirements

pJ058 A74-15906
Infrared receivers for low background astronomy:
Lncohoreat detectors and coherent devices from
One micrometer to One. millimeter
[RASA-TR-78598)	 p0045 379-25951

BccOTC5303, t. P.
Continuous metabolic and ca r4 tovascu'.ar
measurements on a aou t ey rub7ect during a
simulated 6-day spacelab n issi,a

,•0112 A79-41713
Aircraft flight simulation of spacelab experiment

using an implanted telemetry system to obtain
cardiovascular data from the monkey

Palls 179-19022
BCDIVITT, J. R.

Supercritical flow about a thick circular-arc
airfoil
(NASA-TH-785491	 pJ040 379-16d00

BCBLROT, R. H.
Venus lower atmospheric composition - Preliminary
results from Pioneer Venus

p000 A79-24174
Composition and structure of the Venus atmosphere

- Results from Pioneer Venus
POOSU 179-40611

BCG3E, L. A.
Evaluation of the navigation perfotmance of
shipboard-TT)L-landing guidance systems
[ ►IAA 79-17Jd)	 pUO32 A79-453o2

RcGILL, G. R.
Pioneer Venus radar mapper experiment

POW A79-24176
VenJ:: trctonlCa - Another eALth Or another Bars

p0008 A 79-51498
7C000ETT, J.

cose c rat • Efects on the ayos of stationary and
centrifuged rats flown on CUSBOS 93o, experiment
R-207

p0097 079-11678
ftGO\lR, P. N.

Leading - edge slat optisIzAtion for maximum airfoil
lift
(NASA-TM-785bb)	 P0010 379-27100

MCIAT, D. S.
Mining ud beaeficiation of lunar ores

pOO48 379-32241
MCKILLIP, S. 3.

'ho use of 3-D [lairs elemeet iaalysl , in ta.•

A
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design of helicopter mechanical components
P0021 179-10909

BCERIIII, R. L.
Time-dependent local density measurements in

unsteady flows
(AIAA PAPER 79-1086] 	 p0076 A 79-38059

Lae-dependant local density measurements in
unsteady flows
(MAS ► -TB-78555 ]	 POW 179-18297

MCRIOR, J.
Development of a multi - disciplinary ERTS user

program in the state of Ohio, volume 1:
Executive summary
[E79-10187]	 pJ044 979-2?996

MC9IBBE/, n. B.
Tj. • solar latitude and radial dependence of tho
anomalous cosmic-ray helium comroneat

p0066 179-23944
cosmic ray intensity gradients in the outer solar
systea measured by Pioneer 10 and 11

pJ076 ► 79-37422
M IIBBII, D.

Initial observations of the Pioneer Venus orbiter
solar wind plasma experiment

p0066 A79-24155
MCLA89, I. C.

structural design flight maneuver loads using
EDP-10 flight dynamics model

pO0.1 179-10905
BCLIA9. J. D.

Fuel-conservative guidance system tot powered-lift
aircraft
( ► I\A 79-1709]	 p0032 A79-45363

ruel - conservative guidance system for powered-lift
aircraft
[VISA-TM-78595]	 pJO09 979-26004

BCRILLAI, 0. J.
Evaluation of methods for prediction of ptopulsion

system drag
(AIIA PAPER 79 - 1146]	 p003J A79-38961

MCMULDBOCE, C. G.
VTOL coutro!c for shipboard landing

(NASA-CR-162140]	 pOO19 979-30193
'ICIILLIS, J.

:onvcction and lunar thermal history
pOO84 179-45456

MCPBIESOI, D.
Time estimatioc as a ceeoadary task to measure

workload: Summary of research
P0098 079-15634

HEIDOVS, F. n .
.'-playa,at mechanisms on Prunrot ';eons proles

pOJ43 079-21365
HxDA9, R. T.

Vortex effects for canard-ring configuration, at
hi•;h angles of attack io earbsonic flow
[ 11S ► -TH-7t:5a3 ]	 p0005 979-14022

saissIIG n. H. r.
Performance comparison of earth dad space storable

bipropellamt systems in interplanetary n iasiohs
[D.:LM PAPER 18-104] 	 pOO56 k79-14065

hIVDOZ1 ' J. P.
lutotference effects of aircraft components an the

local blade angle of attack of a wing - mounted
pr^pcller
(NASA-TM-78587]	 pOJOq 979-25021

MEIG, S. T.
L1t1JL.4-Iine theory of oblique wings in transonic

flow.,
pJ026 A79-21520

MEREDITH, C. a.
Teo Pfoaerr V.• ous spacecraft program
;iAr PAPER 18-221	 pOO54 A79-11212

MERBIT, S.
i.ow - font Luertial navigation tot moderate-q mLyslins

[0 ► i.A-TH-18e 11]	 p0J11 979-32205
MFRHAV, S. J.

Autonomous: naVigation system
[VI SA-C\SE-IRC-it2S7-I] 	 p003o 079-33177

►.RBI, \. •.
Evaluation of the navigation performance of

shipboard-VTOL-laudinq guidance systems
(AI ►A )9-170H]	 p0032 A79-45362

MRTCALF3, I. V.
The direct numer + cal simulations it the turbulent

wakeb at azinymartrfc bodies
[ sksA-Cs- 1522H2 ]	 pO053 079-2914.1

BEIER, G.
ConfigUratt ,n mana•Iement and automatic control of

an augmentor wing aircraft with Vectored thrust
(NASA-TP-1222]	 p0007 179-17872

BITERS, J. F.
velocity saasurement about a IIC ► 0012 airfoil

with a laser Veloelmeter
(AD-4050447)	 pO124 079-10029

ails MUTE, A. a.
► sequential method for spline approxisation with

variable knots
p0027 A79-26142

BIBALOV, J.
Initial observations of the Pioneer Venus orbiter
solar vind plasma experiment

p0066 A79-24155
91RALOV, J. D.

Electron observations mad ion flows from the
Pioneer Venus Orbiter plasma analyzer experiment

p0082 179-40836
Pioneer 1J studies of interplanetary shocks at

large heliocentric distances
p0082 A79-41292

Evidence for earth aagmetospheric tail associated
phenomena at 1100 R sub E

pJ084 A79-45887
MILLARD. J. P.

Equivalence of airborue an " ground -acquired wheat
canopy temperatures

p0065 ►79-4b586
BILLER, D. P.

A comparison of kinesthetic - tactual and visual
displays via a critical tracking task

pJI^5 A79-29720
Evaluation of kinesthetic - tactual displays using a
critical trackin g tAek

pJ124 079-17516
BILLER, E. L.

Thermal structure and major ion composition of the
veaus konasphere - First EPA results from Venus
orbiter

p0066 179-24158
Thermal structure dad energy influx to the day-
and nightside Venus ionosphere

pJJ81 A79-40831
MILLER, n. M.

Azisyuetric disturbances in a disk galaxy
pJ05b A79-13751

Sit collapses
p00b3 A79-13183

Dynamics of d st•-liar bar
pO0o5 A79-23909

HILLINGTOI. W. R.
Low tryptophan diet decreases brain serotonin and
alters L—ponse to apomorphice

p0112 A79-40672
HICURL, J.

A study of dzonal degeneration in the optic nerves
at aging sire

pO104 A79-121:3
Senescart changes in the ribosomes of animal cells

in vivo and in Vitro
pO108 A79-27226

Analysis of population mortality kinetics with
application to tte longevity followup of the
navy-s -1,000 aviators-

pO113 A79-43207
Quautftativ) analysis of mating behavior in aging

male Drosophila Mrlanogaster
p0114 A79-44799

4 simple technique tic evaluation of Vitality loss
in aging mice, by testing their nusculat
coordination and Vigor

pC115 A79-5J205
,h arts if weightlessness on the embryontc
developmect and aging of Dtosophila

pOO95 V74-11670
Effects of wei9btlessnts; on t. genetics and
aging process of drosophila nelamogaster

pJ096 179-11673
MIRANDA, E.

ALtcLdtt cLight .simulation of spacelab experiment
using an implanted telemetry system to obtain
cardiovascular data frog the monkey

EO118 079-190:2
n I RABDA, n . F.

L long - range and long - late telemetry
data-acqutsitlon system tot heart rate and
n ulti;le body t.-apotatures from flee - ranyiuq
animals
( 0AS\ - TH - 7859J ]	 pJ 119 819 -26)h2
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SELSOa, e. G.

alniiEI, s.
Analytical design of a high performance stability

and control augmentation system for a biageleas
rotor helicopter
(kdS 70-27]	 p0024 179-18153

EIT ► E1N1, a. R.
Dwployaeht mechanisms on Pioneer Venus probes

pJ043 979-21365
nOELET, R. 1.

NASA-ARC 91.5-cm airborne infrared telescope
p011d 119-21!73

Nona LL, a.
Research planning criteria for regenerative

life-support systems applicable to space habitats
p0100 179-3:227

ROE, P.
research planning criteria for regenerative

life-support systems applicable to space habitats
pO1JO 119-32227

ROEa, J. n .
duaaa operator identification model and related

computer programs
(NASA-CR-152237)	 p0015 579-16551

NOIN, P.
Large eddy simulation of turbulent channel floe:

ILLIAC 4 calculation
(11SA-Ta-78619)	 pO048 579-32152

ROBSON, D. J.
Systems efficiency and specific mass estimates for

direct and iadirect solar-pumped closed-cycle
high-energy lasers in space

pOO59 A79-16623
Time-dependent local density measurements to

an-toady floes
[111& PAPER 79-1088]	 pOJ7b 179-38059

time-dependent local density measurements in
unsteady flows
(IASI-TS-1dS55J	 pO041 979-18297

aONTGOE12T, L. D.
Effect of sodium and calcium ingestion on

th,-raorequlation during exercise in n•n
pJ109 &79-3J624

Limb blood floe - Rest and heavy -xercise in
sitting and supine positions in saw

p0113 A79-43208
NORIT, E_ n .

Spaceflight and bone turnover - Correlation with a
our rat model of weightlessness

p0110 179-33049
Hollis, J. J.

Definition and analytical evaluation of a power
management system for tilt-rotor aircraft
LA85 78-48]	 pOO24 A79-18171

soaalsom, J. A.
Operational requirements for flight control and

navigation systems for short haul transport
aircraft
(11:: 1 -CR-1522081	 pJ013 179-12054

NOamisos, n. a.
A composition and thlcknP:cs model for lunar impact
crater and basic deposits

p0078 A79-39310
8011ISON, n . D.

Delta eetnod, an empirical drag buildup technique
[ NA SA -C R- 151 .171 J	 p0015 179-17801

Rossi. a. A.
Aerea COUmtiC research: An Arey perspective

p0126 179-108 69
NORSE, J. T.

1• lasma volume and electrolyte shifts with heavy
ezereise in sitting and supine positions

p0108 A79-29336
Effect of sodium and calcium ingestion on

thecmoregulation duriaq exercise in sea
P0109 A ,-30624

MORT. E. n .
Eatth wrads, flow quality, and the

mrainum-protection inlet tioatmeat for the NASA
Ames dJ- by 120-foot winJ tunnel nonteturn circuit
(NASA-TR-78bOOJ	 pOO10 179-Illdb

NOS8m1, N.
An acoustical study of th. , IV -Is Tilt Rotor

9P::earcb Aircraft
[AIAI PAPER 1 q -0121	 p0028 A79-26939

SULLSS, J., Js.
Combined strrugth and mmroelastie wieq synthesis

via c.ohstraiut approximation
(&1&& 79-07:4]	 p0028 A79-28290

NOlita, A. A.
&ether drift and the isotropy of the universe: a

niasutemeat of anisotropies in the primordial
black-body radiation
[NASA-Ca-1581291	 pOJ50 179-18675

solos, 1. F.
Automated electrical impedance technique for rapid
enumeration of fecal coliforms in effluents from
sewage treatment plants

p0111 179-39970
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pOt,+J 179-16768
RAE.LEAEN, D. P.

Continuous metabolic and cardiovascular
neascrements on a monkey subject during a
simulated b-day Spacelab a ssion

p0112 A79-41713
Rli-- INGR ► RI, S. C.

An in-flight simulator investigation of roll am,
yaw control power requirt.ents for STOL approach
and landing: Development of capability and
preliminary results
[NASA-C2-152307]	 pOJ18 N79-2919h

RAJAPIRSE, T. D. S.
Simple torsion test for shear moduli determination

of orthotropic composites
p0060 A74-17037

RAKICH, J. V.
Computatioa of supersonic viscous flows over

ogive-cylinders at anqle of attack
(AIAA PAPER 79-01311	 pOOo4 179-2J517

RARANI, S. V.
Effect of moisture on the fatigue behavior of
g:dpbrte/epoxy composite laminates
(NASA-TB-78548]	 p0041 Y,79-1b916

21NJAN, G. V.
Computer analysis of shells of revolutiou using

dsymptatic results
(AIA& 79-0752]	 pOO71 A79-28267

HIKE, D. A.
Infrared receivers for low background astronomy:

Incoherent detectors and coherent devices from
one n lcrovetea to one millimeter.
(NASA-TE-78596 h	pJ045 179-25951

RAO, B. M.
n-3r•ted4y flow model for ciceulatiun-Control airfoils
(RASA-CR-152301)	 p0019 179-30144

RAO, D. B.
Phase relations in the Fe-mi-Cr - s system and the

sultidation of an austenitiC stainless steel
p0O75 A79-37129
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RAO, N.
Association of nucleotides with hoaoionic clays

p0110 ► 79-32925
REAR, A. E.

Telemetry of intracranial pressure
p0121 A79-41400

REASN9BEEG, n. D.
Venus - Density of upper atmosphere from

measurements of drag on Pioneer orbiter
p0066 ► 74-24164

REDDICE, 1.
The survivability of helicopters to rotor blade

ballistic damage
p0021 A79-10913

REDDICE, R. E.
Boeing y ertol bearingless main rotor structural

de:;iqn approach using advanced composites
p0022 A79-10920

REED, R. A.
Analytical aspects of Randomdec analysis
[AIA1 79-0828]	 p0029 A79-29044

HEISER, J. E. C.
Contour detector and data acquisition system for

the left ventricular outline
(NASA-CASE-ARC-10985-1]	 p0116 N79-10724

REILLY, T.
Comparison of hormibe and electrolyte circadian

rhythms in sale and female humans
p0104 A79-11948

REIN, 1.
Configurations of base-pair complexes in solutions

p0107 A79-26370
Optimum geometries and relative energies for

guanine, the iaino-enol tautomer of guanine, the
enol tautomer of guanine, adenine, and the isino
tautomer of adenine as found by the mINDO/2 SCF
MO method

p0107 ► 79-26371
Aa optimized potential function for the

calculation of nucleic acid interaction
energies. I - Base stacking

p0109 A79-32252
An approach to the origin of self-replicating
system. I - lateraolecular interactions

p0111 A79-37948
Ames interactive molecular model building system -

► I-D computer modelling system appliei to the
study of the origin of life

polll A79-37949
A model for stereospecific rec guition of puriues

as an element of a DNA polyneptide recognition
code

p0111 A79-37950
REINERT, 1. P.

Sealing scientific probes against deep space and
the veausian environment A tough job

p0066 A79-24140
RESNICK, D. R.

Feasibility study for a numerical aerodynaaic
simulation facility. volume 2: Hardware
specifications/descriptions
[NASA-CE-152288]	 p0051 N79-26069

REYNOLDS, N. T.
Belting of Io by tidal dissipation

p0068 A79-25094
On the internal structure of the major satellites

of the outer planets
p0068 A79-26041

Convection and lunar t..	 historl
pOO84 ► 79-45456

1, there liquid water oa Europa
pO088 A79-51496

RICCITIRLLO, S. E.
Ambient cure p0lyimide togas

(NASA-CA5E-ARC-11170-1) 	 p0091 N79-11215
Fire protection covering for small diameter missiles

(NASA-CASE-ABC-11104-1) 	 p0092 N79-26100
9ICEARDS, P. L.

Infrared receivers for low background astronomy:
Incoherent detectors and coherent devices from
one micrometer to one millimeter
(1ASA-T%-78598)	 POW, 079-25951

RILEY, J. J.
The direct numerical simulations of the turbulent

wakes of axrsyametric bodies
,NASA-CE-152282]	 p0053 979-29141

RINNEET, E.
Electromagnetic noise dad radio wave propagation

below 100 kHz in the Jovian atmosphere. I - The

equatorial region
pO090 179-53033

EIRE, N. N.
AxiSyametric inretaal floes with shocks

(AIAA PAPER 79-0015]	 po025 179-19479
ROBERTS, L.

Recent progress in rotorcraft and powered-lift
research

pOO25 A79-18b74
RODDIGNR, E. A.

Thrust and mass flow charaCteristics of four 36
inch diameter tip turbine tan thrust vectorinq
systems in and out of ground effect
[ RASA-CR-152239 ) 	 p0017 B79-26056

BODGENS, R. J.
Solar sustained plasma/absorber conceptual design
(NASA-CE-152304)	 p0052 179-28730

ROGEES, S. R.
The response of selected terrestrial organisms to

the martian environment - A modeling study
p0108 A79-27928

ROLAND, D. P.
DSPOBJ - System for display of multiple sets of

taree-dimensional data
pOO24 A79-18422

ROSENBERG. N. L.
Spectroscopic study of puotoseasitized oxidation
of 1,4- polybutadiene

p0063 A79-21348
ROSENBERG, I.

Technological change and productivity growth in
the air transport industry
[NAS ►-TM-78505]	 p0001 N79-10997

EOSENBERG, E. L.
A time dependent model of the Jovian current sweet

p0054 179-11512
ROSENBLATT, N. S.

Comparison of circadian ihythas in male and female
humans

p0104 179-11947
ROSENXNEIG, S. 1.

OS experiments flown on the soviet Sat llite
Cosmos 782
[NASA-TM-78525]	 puu94 179-11651

OS experiments flown on the Soviet satellite
Cosmos 936
(NASA-TS-78526)	 p0095 N79-11671

ROSS, L. 0.
Preparation of heterocyclic block copolymer

osega-diamidoxises
[NAiA-CASE-AEC-110bJ-1] 	 p0091 179-22300

Ross, I. L.
A piloted simulator investigation of helicopter

precision decelerating approaches to hover to
determine single-pilot IFR /SPIFR/ requirements
(AIAI 79-1886]	 p0032 ► 79-45413

LOSSES, N. N.
Preparation of heterocyclic block copolymer
omega-diamidoximes
(NASA-CASE-ARC-11Ut,U-1)	 p0091 N79-22300

Process for the preparation of new elastomeric
polytriazines
(NASA-CASE-AEC-11241)-1]	 p0091 179-22301

The 1,2;4-ox4diazole elastosers
(NASA-CASE-ANC-11253-1]	 p0092 979-22302

New perfluoroalkyl polytriazines containing
pendent iododifluoromethyl groups
(NASA-CASE-LEC-11241-1)	 p0092 179-241S3

Rossol, Y. J.
Experimental investigation of ring fin
configurations for alleviation of vortez wakes
of aircraft
(NASA-TM-7852U]	 p0004 N79-12018

ROTER, A.
The estimation of residual strength of composites

by acoustic emission
pOOb2 A79-20820

Fracture modes abd acoustic emission of composite
materials

p0071 A79-30248
A temperature dependent fatigue failure criterion

for graphite/epoxy laminates
[NASA-TM-78538)	 p0038 179-10150

Sousa, N. m.
modeling the a4san as a coutrollet in a multitask

environment
p0097 179-15595

Prospects of a mathematical theory of human
behavior in complex sob-machine systems tasks
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SCEUbaHT, G.

p0097 979-15599
A model of human event detection in multiple

process monitoiing situations
p0098 179-15632

Pilot decision making in a computer -aided flight
mdndgemetlt situation

p0098 179-15633
l queueing model of	 pilot decision making in a

multi-task	 flight management situation
pO 101	 179-17497

NOELET,	 P.	 D.
Quantitative energy extraction measurements in a

photoionization-stabilized self -sustained xef
laser

p0063 A79-22861
n UBBSIE,	 1.	 1.

A	 levier-S • ..Aes fast solve: for turbulent modeling
d^^:.cations
[NASA-TB-7P612] p0047	 919-31528

Developments in the computation o` turbulent
boundary layers
[NASA-TM -786201 E79-33433

HUSEET,	 N.	 L.
nevelopment,	 fabrication and	 test of a high parity

silica heat shield
[NASA-CR-152117] p0053 979-19333

RUSSELL, C. T.
Initial Pioneer Venus magnetic field results -

Dayside observations
p0066 A79-24153

Absorption of	 whistler	 mode Waves in the
ionosphere of Venus

p0081 A79-40834
Initial Pioneer Venom magnetic field results -

5ightside observations
P0081 A79-40835

The interaction of	 the solar wind with Mars,	 Venus
and Mercury

RUSSELL, L. D.
Calorimeter probes for measering high thermal flux

(N ► SA-T ► -78573]	 p0118 979-20165
RUTRONSEI, I. J.

AeloelastiC stability analysis of the 1D-1 manned
oblique-wing aircraft

p0127 ► 79-38136

S
SADIE, S. R.

Observational program options and system
requirements for the search for extraterrestrial
intelligence /SETI/

pO105 ► 79-12509
S/POPOW, 1. G.

A nultiloop generalization of the circle stability
criterion

pJ031 A79-41133
on stability theory

p0034 179-47952
SAGUT, T.

Maximizing storage stability of foods to be used
for resupply in a controlled ecological life
supply system: ':valuation of research
jI ► S► -CR-158846]	 pO103 979-28880

SAEANIAN, B. J.
Low tryptophan diet decreases brain serotonin and
alters response to apomorphine

p0112 179-40672
SALISBUET, J. E., Jm.

Controller are for a remotely related slave are
[NASA-CASE-ARC-11052-1]	 p0117 879-28551

SA HUL01, A. 3.
Adaptive coding of MSS imagery

S► EDLER, H.
Cardiovascular regulatory response to lower body

negative pressure f' llowinq blood volume loss
p0107 A79-21470

Physiological responses of women to simulated
Weightlessness: A te ►iew of the first female
bod-rest study
,NASA-SP-4W) 	p0097 979-13686

"APP. 1.
cosmic ray effects on the eyes of rats flown on
COSMOS 782

p0095 279-116b9
SA 1I[, L. P.

Cosmic ray effects on the eyes of rats flown on

CO560S 781
p0095 979-11669

S ► EEO, P. 1.
Ambient cure polyiside foams
(NASA-CASE-ARC-11170-1]	 p0091 979-11215

fire pcotectios covering for small diameter missiles
[NASA-CASE-ARC-11104-11	 p0092 179-16100

SCARP, P. L.
Plasma waves near Venus - Initial observations

pO 120 179-24154
Absorption of Whistle[ mode eaves in the

ionosphere of Venus

SCARGLE. J. D.
Cool stars - Effective temperatures, angular

diameters, and reddening determined from 1-5
micron flux curves and model atmospheres

p0070 179-27695
SCATTERGOOD, T.

Organic chemistry on Titan
p0099 A 79-16769

SCHAAL, G.
Development of a multi -disciplinary ERTS user

program in the state of Ohio. Volume 1:
Executive summary

p0044 579-22'8b
SCE► IEEE. E. T.

Air pollution from aircraft operations at San Jose
municipal Airport, California
[NASA-TH-78506]	 p0005 n 79-12585

Effects of upper surface modification ou the
aerodynamic characteristics of the IACA 63 sub
2-215 airfoil section
CNISA-TM-785031	 p0005 979-14024

SCNARDT, A. W.
Plasma in the Jovian current sheet

p0081 179-41293
SCEIPP, L. B.

Numerical simulation of steady supersonic viscous
flow
[AIAA ' •APES 79-0130]	 p0027 A79-23516

The role of time-history effects in the
formulation of the aerodynamics of aircraft
3ynamics

p0039 179-15086
SCHEIDT. E. W.

Telemetry of intraeranial pressure
pO121 A79-41400

SCHEIDT, 1.
Development of a multi-disciplinary EBTS user

program in the state of Ohio. Volume 1:
Executive summary
[E79-10187]	 pOJ44 M79-22586

SCHEIDT, S. P.
Evaluation of thr uav gation pertormance of

shipboard - VTOL - lanat.g guidance systems
[kIAA 79-1708]	 p0032 179-45362

A study of redundancy management strategy for
tetrad strap-down inertial systems
jI ► SA-TH-78576]	 pUOOb 179-17842

SCBASTE. P. B.
Aecoacoustic research: An A uy perspective

p0126 179-10864
SCHNEIDER. C. P.

Microwave diagnostic for the determination of the
eloctron temperature of a low density
shock-heated acyou plasma

p0023 179-15258
SCINEIEEE. J. A.

Toxicity of pyrolysis gases frcm Polyoxymethylene
p00b9 A79-26582

SCHROARS, L. G.
Rind tunnel dad flight test of the IV-15 Tilt

Rotor Research Aircraft
jAHS 79-541	 p0035 ► 79-49105

SCHUBERT. P. X.
water electiolysis system - H2 and 02 generatio:.

(AS1E PAPER 78 -E5 ►S-31	 p0105 479-12552
Technol, , gy advaacement of the electrochemical CO2
concentrating process
(NASA-CR-152250]	 pO1J3 579-26135

Technology advancement of an oxygen generation
subsystem
[5A g1-CR-152257]	 p0103 579-18883

Electrochemically reywoerable carbon dioxide
absorber
(NASA-CS-152099)	 p0103 179-29794

Sc 108EET. G.
subsolidus convective cooling histories of
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terrestrial planets
p0075 A79-35829

SC'H120131, G.
Intensities and 02 collision - broadening
coefficients measured for selected H2O
absorption lines between 715 and 732 an

p0091 A79-54462
SCHNIND, 2. G.

Canard - body - tail missile test at angles of attack
to 5J deg in the Ames 11-foot transonic wind
tunnel
[MAS ►-TH-78441]	 p0005 N79-120"I

SCI ► R►YPA, D.
Sweating responses during heat acclimation and

moderate conditioning
p0110 09-33803

beconditioning-induced exercise responses as
influenced by heat acclimation

p0115 179-49985
SCRUGGS, B. I.. JR.

A study of structural concepts for low radar cross
section /LRCS/ fuselage configurations

P0021 09-10908
SEBIST► , P.

Wildlife monitoring program plan
[MASA-TM-78578)	 p0044 M79-23626

SEBBSTA. P. D.
support system considerations for STS biological

investigations
[ASHE PAPER 78-ENAS - 37]	 p0105 A79-11584

SEEBhSS. A. n .
A new method for designing shuck-tree transonic
configurations
[NASA-CR-158Ob3]	 p0049 979-14997

SEEGBILLRI, B. L.
On turbulence modeling for unsteady transonic flows

[ ► I ►► PkPE6 79 - 0071 1 	pOJb5 179-23S42
Trailing - edge flows at high Reynolds number

(AIAA PAPER 79-1503) 	 1>0085 A79-46697
SNIP?, A.

Thermal structure of Mars' atmosphere iron Viking
entry measurements

p0055 A79-13126
Structure of the atmosphere of Venus up to 110

kilometers - Preliminary results from the four
Pioneer Venus eu _ ry probes

p0067 A79-24169
Thermal contrast in the atmosphere of Venus -

Initial appra + sa'- from Pioneer Venus probe data
P0080 A79-4081)

SRRTRAN, D. D.
Precipitation fluxes of energetic electrons at
Jupiter - As estimated upper limit

p0073 179-33519
SEROVA, L. T.

Effect of weightlessness and centrifugation (LL:)
on erythrocyte survival in rates subjected to
prolonyed space flight

p0096 179-11674
SRAL80UB.

Th, 1,2;4-oxadiazole elastomers
[B ► SA-CASE-ANC-11253-1)	 p0092 879-22302

SHAPIRO, 1. I.
Venus - Density of u pper atmosphere from

measurements of dray on Pioneer orbiter
pOObb 179-24164

lonresonance rotation of Venus
pOJ76 A79-37825

SHARMA, i.
A general and computationally fast formulation for

radiative transfer with scattering
[AIAA PAPER 79-1035]	 p007b A79-38026

SHARP, J. C.
Soae perspectives on research into the biological

response to non - ionising electronagnetic radiation
pO107 179-24679

Experiseutal control raguirements for lite sciences
p0100 179-31316

SBATITT, I.
The utilization of anelian point group symmetry 'n

the graphical unitary group approach to the
calculation of correlated electronic mavwfunctions

pJ088 ► 79-51237
SNEPPLER, A. V.

Boeing vertol bearinyle ss main rotor structural
design approach using advanced composites

p00i2 A79-10920
S1EBOl, I.

A ^tructute suitable for implementing digital

filters with poles Peer z = •1
p0106 A79-13349

583231, 0. D.
Strain-rote/temperature behavior of high density

polyethylene in compression
l4ASA-TM-785.441	 p0039 M19-12222

SBERID.A. T. B.
A model for dynamic allocation of human attention

a gony multiple tasks
P0098 279-15627

Modeling human decision making behavior in
supervisory control

p0101 274-17494
SHERIOOD, R.

Prebioiic condensation reactions using cyanamide
p0110 A79-37972

SNIRAZA91, T.
The seasonal variation of ozone density in the

Martian ataosphere
p0073 A79-3350.1

A simplified method for calculating the
atmospheric beating rate by absorption of solar
radiation in the stratosphere and nexosphere
[NASA-TP-1398]	 p0040 279-16493

SAIRIAO. a.
Cardiovascular regulatory response to lower body

negative pressure following blood volume loss
pO107 A79-23470

The seasonal variation of ozone density in the
Martian atmosphere

p0073 A79-33503
SAIRACBI, D. K.

The effect of a visual/motion display mismatch in
a single axis compensatory tracking task

p0015 2'19-17511
SHIN ►I. H.

Experimental studies of radiative base heating of
a Jovian entry model
[A1 ►A PAPER 79-0038]	 p0064 A79-2.3539

SHIRLEY. A. S.
the effect of a visual/motion display nissatch in
a single axis compensatory trackino task

p00i5 M79-17511
SNOOK, 1. B.

Study to develop improved fire recisttat aircraft
passenger seat materials, phase ^
[NASA-CH-152184]	 1,1049 979-1'.348

SHORT, B. J.
Evaluation of a wake vortex upset model based on
simultaneous seasuleaants of sake velocities and
probe-aircraft accelerations
[NASA-TS-78561)	 p0007 M79-16960

5201LI N, a. D.
Design and pe:formance of the propulsion system

for the quiet short-haul research aircraft /JSRA/
(AIAA PAPER 79-1313]	 p0U31 A79-40760

An overview of the quiet short-haul research
aircraft program
[NASA-To-73545]	 p0004 179-11034

iHRBIS80I1. G. D.
ki,alysis of a theoretically optimized transonic
airfoil
[RASA-CA-3065]	 p0014 M74-13001

SHRIDE3. K. A.
Investigation of a laser Doppler velociseter
system to measure the floe field around a large
scale V/STOL aircraft to ground effect
(MAS ►-CR-152212]	 p00,8 179-2b374

SRVART2, I.
Sweating responses doriuy heat acclimation and

moderate conditioning
pO11J A79-33803

Deconditioning-induced exercise responses as
influenced by heat acclimation

p0115 179-49985
S13BAA. J. A.

A critical review of the lite Aciences project
management at Amer Research Center for the
spacelab Mission developxent test 3
[NASA-TP-1364]	 p0040 M79-167A9

Planning and managing future space facility projects
[1ASA-TM-7d58b)	 p0099 N79-25914

SILTAGG30, P. H.
On the CN4 011-4 tnndamental controversy -
Line-lntentity measurements revisited

p00b2 109-2010
first results from the latVe prone rsfiared

radiometer experiment
1000 A7S-24173
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SODEREAN, P. T.

SILm1RBN1G, G. D.
Telemetry of intraeianial pressure

pO121 A79-41400
SILVERMAN, a. P.

Automated ele:trical ispeuaace technique for rapid
enumuratinn of fecal colifurms in effluents from
sewage treatment plants

pO111 179-39970
Rapid, single-step most-probable-number method for
enumerating fecal coli:orms to effluents from
sewage treatment plants

x0111 A79-39971
helatiorship between proton motive force and

potassium ion transport in Haloi•acteriu n

halubie n envelope vesicles
p0112 A79-40775

Gating effects in Halobacterium halobiu n membrane
transport

pO114 A79-47849
SIMPSON, 1. ► .

The .olar latitude and radial depeudeo. • P of the
anomalous cosmic-ray helium cuspooeu

p 066 A79-23944
Jovian elec • ron propagation out of the solar
equatorial plane - Pioneer 11 ouservations

p0070 A79-27712
Cosmic ray intensity g radients in the outer •olar

system measured by Pioneer 10 and 11
p0076 ► 79-37422

Jupiter's magoetosphere a. a 'point source' for
electrons propagating from 1 to 12 AD

p0076 179-37525
SlaP501, J. P.

The seen Jovian temperature structure derived from
spectral observations from 105 to 630 cn kaysers

p0u91 A79-54486
Determination of the telluric water vapor
absorption correction for astronomical data
obtained from the Kuiper Airborne Observatory
[NASA-TM-78582]	 pOO42 179-20941

Infrared radiation fr.)n the Space Shuttle
contamindnt .environment

pOO45 179-25055
SINACORI, J. B.

Piloted airclatt simulation concepts and overview
[NASA-CF-1522200]	 pOO14 W79-14114

Mission euviroomemt simulation for ►ray rotorcraft
development: Requirements and capabilities

p0176 179-15977
SINGLET, G. T., I:f

Composite rotor hub. 1, II
p0022 A79-10916

SIO, D. P.

Photuindaeed current. in aetal-barrier-metal
IUn C'. ions

p0059 A79-16634
SKAIDAHI, M.

Design and performance of the propulsion system
for the quiet short-haul research aircraft /0311/
jA,AA PAPER 79-1J111	 pJ031 A79-40760

SKOLL11I110, G.
Errot anal ysis of finite difference schemes
applied o hyperbolic initial boundary value
problems

pD070 A79-17192
SLATIN, J. A.

Initial Pioneer menus magnetic field results -
Dayside observations

pO06b A79-24153
Initial Pioneer verus magnetic field results -
Nightstde observations

pOO81 A79-40835
SLAYEAN, C. V.

Photoindueed currents in setal-barriec-mwtal
junctions

p0i59 A79-16634
Internal photoweission to kg-&1203-Al ]unctions

p0079 A79-40087
SLOTSKT, M. S.

Laser-vunanced dyndaics in molecular rate prtcesses
p0059 A79-16637

Laser-stimulated mi gration of adsorbed atoms on
solid surtaces

p0J79 09-4JJab
Theory of ailecular rate processes im the presence

of intense laser radiation
p0079 A77-406J0

SNiIL, 1. E.
Development of a aulti-diaci,.iulry BUTS user

program in the state of Ohio. Volume 1:
Execut_re summary
[ E79-101871	 p0044 179-22586

SMART, A. E.
Feasibility study of transit photon correlation
anemometer for Ames Research Center unitary wind
tunnel plaa
NASA-CR-152238]	 p0015 N79-20140

SHITS, A. R.
Ames collaborative study of cosmic-ray nautrons.

2: Low- and aid-latitude flights
(NASA-Ta-79881]	 p0001 N79-11994

SBITE, B. P.
Six collapses

p0063 A79-23183
Dynamics of a stellar bar

p0065 A79-23909
SMITH, E. J.

Coaprussion of Jupiter's eagnetospbere by the
solar wind

p0054 A79-11503
Fields and plasmas in the outer sclar system

p0080 A79-40788
53ITH, H. P. n .

A simulator study of the interactioa of pilot
workload with errors, vigilance, and decisions
,NASA-T8-78482]	 p0039 179.14769

SMITH, J.
Par infrared maps of the ridge between OMC-1 and

ONC-2
[NASA-CH-158235]	 pOO50 n79-19962

SMITH, L. L.
Radian atmosphere modeling between 0.4 and 3.5
microns - Comparison of theory end expetisent

p0055 A79-1J111
Near-infrared observations of a new molecular

feature in 18c • 1021'
p0082 A79-41354

An analysis ct water + galactic infrared sources
using the NASA Lear	 :borne Observatory
(NA SA-CR- 152262 ) 	 pO050 179-21965

SRITN, 1.
O pacified silica reusable :surface insulation

for thermal protection of the Space Shuttle
Orbiter

p0061 A79-19448
Opacified silica reusable surface insulation /HSI/

for thermal protection of the space Shuttle
Orbiter

pOO69 A79-26134
fibrous refractory composite insulation

(NASA-CASE-AEC-11164-1)	 pOJ92 979-24062
S81TH,. P. R.

supercritical wing design using numerical
optimization and comparisons with experiment
[ ► ILA PAPER 79-0065]	 p0025 A79-19514

SMITH, R. C.
eropeller slipstream wing interactions at Mach so.

0.8
[SAE PATES 7809971	 pUO27 A79-25881

SMITH, S. S.
Inhumogeaeous models of the g enus clouds

:votaining sultur
[NASA-TM-78-5581	 p0044 N79-22986

SMITTEAEP, J. A.
onto. platets probe testing

p0041 1179-19018
SNETSI/GAR, 3. G.

Nitrogen-sulfur compounds in stratosphelre aerosols
o00b1 A79-19071

Programs for calculating cell parameters in
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system on STOLAMD
[MIS ► -C A- 15::_' j	 p0013 179-10038

AVILTTIC ►L NE°HODS, INC., BMLLEVUE, SASH.
unsteady flow model for circulation -control

airfoils
[B ► S ► -c8-152301 1	p0019 571-30144

ARIZONA STATE UNIT., TNNPE.
Bare volcar.ram .a the Herigonins region of the

moon

p0078 ►79-39285
Abrasion of wiLdblown particles on Ears -

Erosion of quartz and basaltic sand under
simulated martian conditions

p0089 A79-52811
ARIZONA UNIV., TUCSON.

Developing closed life support systems for large
space habitats
(LAS PAPER 78-145]	 pO107 A79-21260

Venus thermosphere - In situ composition
measurements, the temperature profile, and the
hosopause altitude

pOOb0 A79-:ulbl
An upper limit to far infrared e n irsios from the

Crab nebala
00068 179-24581

Higa-angular-resolntion far-infrared
observations of the Rho Ophiuchi da.'k cloud

pOG;9 179-26687
► far-infrared photometer for the Euip-r

Airborne Observatory
pOrr72 179-31219

Spatially resolved methane band photometry of
Jupiter. I - Absolute reflectivity and
center-to-limb variations is the 6190-, 7250-,
and 8900 -A bands. II - Analysis of the south
equatorial belt and south tropical zone
reflectivity

p0073 17;-32207
Infrared observations of nGC 2071/ IBS/ and ► FGL
490 - Two low-luminosity young stars

p0074 ► 79-34211
Star formation at a front - Far - infrared
observations of ► FGL 333

pUG74 179-34237
Nature of the ultraviolet absorber in the Venus
clouds - ' nfereaces based on Pioneer 7enua data

pOO81 ► 79-40821
Far-kafiared observations of optical
emission- line stars - Evidence for eatensiv6
cool dust clouds

p0082 179-41325
Electromagnetic noise ana radio rote prnpa;atton
below 100 kHz in the Jovian atmosphere. I -
The equatorial region

p0090 179-53033
1 new method for designing snuck-free transonic
configurations
(Bl5 ► -C6-158063]	 pJJ49 879-14997

ABOT All EOBILITT 885818 . 8 A1D DEVBLOPHRAT LAB.,
MOFFITT FIELD, f3il?.

Calculated hovering helicopter flight dynamics
with a eirc-ulatioh-eontrollel rotor

p00:7 179-24179
IRRT AVIATION RESRABC8 LOU DEVELOPRENT COMMAND,
MUFFITT FIELD, CALIF.

Flap-lag-torsion aeroelastic stability of
circulation -controlled rotors in bower
( ►HS 78-64]	 pOO24 A79-16185

Comprehaasive aelieopter analysis: A state of
the art review
[NASA-TB-78539]	 p0004 979-12019

Mission emviroament simulation for army
rotorcraft dervelopaeat: Requirements and
capabilities

p0126 979-15977
The role of rotor impedance in the vibration
analysis of rotorcraft, part 4
(LAS ► -CB-1522etJ	 p0126 979-20103

Earth vials, flow quality, and the
n inimus-protection inlet treatment for the
BAs ► Law-, 80- by 120-Loot vied tunnel
nonreturn circuit
(NASA-TB-78600]	 p0010 079-27186
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&NUS EIGINEEn H&TEMEAIS RIPERIBEET STATION,

IRBI AVIATION XIS MARCH AND DBIRLOPBRIT COMMAND, ST.
LOUIS, 10.

Parameter identification applied to analytic
hingeless rotor modeling

p0127 179-22475
ARBT ENUIBEER IATERVATS RIPERINEIT STATION.
VICKSBIRG, HISS.

Nondestructive evaluation procedure for military
airfields
[AD-1058736)	 p0005 179-130b7

1RBY RESRARCR AID TECHNOLOGY LABS., FORT EUSTIS, VA.
Flight research capabilities of the NASA/&ray

Rotor Systems Research Aircraft
p0025 179-18703

Aeroacoustic research: An Army perspective
pO126 V79-10864

ARMY RESEARCH AND TECHNOLOGI LABS., BOFFETT FIELD,
CALIF.

Pull scale mind tunnel test of a modern
helicopter main rotor - investigation of tip
each number effects and comparisons of four
tip shapes
CABS 76-03)	 p0024 179-18129

Past, conservative schemes for the full
potential equation applied to transonic flows

p0065 179-23692
Rind-tunnel fan noise reduction including

effects of turning vanes on noise propagation
( ► IAA PAPER 79-061121	 p0070 A79-26934

IV -15 Tilt Rotor Research Aircraft - Program
report
( ► IAA 79-0701)	 p0028 A79-27371

Rind tunnel and flight test of the IV -15 Tilt
Rotor Research Aircraft
(AHS 79-541	 p0035 ► 79-49105

IV-15 flight test results compared with design
Soals
(AIAA PAPER 79-18391	 p0035 A79-49336

Velocity measurement about a MAC& 0012 airfoil
with a laser velocimeter
C &D-1056 4-47)	 p0124 m79-10029

Rind tunnel tests of four flexible wing
ultralight gliders

P0126 979-27084
&OBaam UNIT., ILA.

optimum geometries and relative energies for
guanine, the amino-enol tautomer of guanine,
thw enol tautomer of guanine, adenine, and the
imino tantomer of adenine as found ny the
RINDO/1 SCF BO method

p0107 ► 79-26371
An optimized potential function for the

calculation of nucleic acid interaction
energies. I - Base btacking

p0109 179-32252
ATCON AVIATION CONSULTANTS, BOULDER, COLO.

Operational requirements for flight control and
navigation systems for short haul transport
Aitcraft
[91SA -CR-152208)	 p0013 579-12050

B
BALL BOOS. R1'BARCH CORP., BOULDER, COLO.

Pioneer-Venus large probe infrared radiometer
/LIR/ option system

p0054 179-12083
On-board data processing for the IRIS telescope

system
[kill PAPER 78-1711]	 p005o A79-13630

Design of a superfluid helium dewar for the IkAS
telescope

p0072 179-31013
BALL BROS. BUS RANCH CORP., CARDER!, CALIF.

structute of the atmospbere of Venus up to 110
kilometers - Preliminary results from the four
Pioneer Venus entry prone:.

pOO67 179-24169
BALLISTIC RESN&RCH LABS., ABERDEEN PROTIBG GROUID,
MD.

Numerical solution of the az uuthal-invariant
tbin-layot NaTter-Stoxes equations
(/I11 PAPER 79-0010) 	 pJO61 A79-19475

BILTIROMN CITY HOSPITALS, RD.
Senescent changes in the ribosomes of animal

cells in vivo and in vitro
p0106 ►79-27226

B ► TTELLE COLUMBUS LABS., RUDITAIn TIR1, CALIF.
9 ► S ► aviation afety reporting system

CORPOMAIR SOURCE 11DRI

IN

[NASA-TM-78528]	 pOO97 179-14050
M1Sk aviation safety reporting system
[m&SA-TB-70540]	 p0097 179-15014

BATTELLI COLUMBUS LABS., OHIO.
The utilization of abelian point group symmetry

in the graphical unitary group approach to the
calculation of correlated electronic
wavefunctions

p0088 A79-51137
The displacement field associated with line

forces in a cracked orthotropic body
pOO89 ► 79-52737

BRIM ENGINEERING, INC., SUNNTVALE, CALIF.
Enhanced solar energy options using
earth-orbiting mirrors

p0053 179-10162
space reflector technology and its system

implications
(AILA PAPER 79-0545]	 p0068 A79-25852

find-tunnel fan noise reduction including
effects of turning vanes on noise propagation
[AIl& PAPER 79-0642]	 p0070 179-26934

BELL TELEPHONE LABS., INC.. MOERAI BILL, 1. J.
Electromagnetic noise and radio rave propagation

below 100 kHz in the Jovian atmosphere. I -
The equatorial region

BOEING AEROSPACE CO., SIATTLI, nISH.
A study of viscous cross-flow effects on
circular cylinders at high Reynolds numbers
(&I&A PAPER 79-1477]	 p0032 A79-46682

BOEING COBBERCIAL AIRPLANE CO., SEITTLE, 1ASM.
Design and performance of the propulsion system

for the quiet short-haul research aircraft
/yS9A/
(AIik PIPER 79-13131	 p0031 A79-40760

Development of aircraft lavatory compartments
with improved fire resistance characteristics,
phase is Fire containment test of a wide body
aircraft lavatory module
[RASA-CH-152074]	 p0049 179-12151

Development Of aircraft lavatory compartments
with improved fire resistance characteristics.
Phase 2: Sanddich panel resin system
development
[NASA-CR-152120]	 pOO53 179-31354

BOEING TEHTOL CO., PHILADIIPRIA, PA.
Definition and analytical evaluation of a povev
management system for tilt-rotor aircraft
( ► HS 78-481	 p0024 A79-18171

Rotary-many aerodynamlCS. Volume 2:
Performance prediction of helicopters
(W ► SA-CH-3083]	 pO124 179-17611

Rotary-wing aerodynamics. Volume 1: Basic
theories of rotor aerodynamics with
application to helicopters
(NASI-CR-3082)	 p0124 n 79-22039

Identification of high payoff research for more
efficient applicator helicopters in
agriculture and forestry
(NASA-CH-152258) 	 pJ017 979-2207C

RORR 01It. (EEST GERMIIY).
5mali mass spectrometer with extended

measurement capabilities at high pres.;ores
p0062 &79-20733

Venus tnermc:.;here - In situ composition
measuremu:nts, the temperature profile, and the
homopause altitude

pOUbb A79-24101
Upper limits an argon isotope abundances in the

Venus theralsphere
p0067 ► 79-49623

BORST (HENRY V.) AND ASSOCIATES, nATEE, PA.
new blade eieaeut method for calculating the
performance of hig. .",! intermediate solidity
axial Vow fans
CEASA-:1-3)63)	 pOJ14 579-13047

BRIGRAN TOUNG UNIT., PROVO, UTAH.
On tbo phase relationship between the energetic

particle flux modulation and current disc
penetrations in the Jovian magnetosphere -
Pioneer 10 inbound

p0063 A79-22814
BROWN UNIT., PROVIDINCI, B. I.

Applications of algebraic geometry to system
theory
[ NASA-CR- 158408 )	 p0016 179-20809

BUHNOUGNS CORP., PAOLI, PA.
Numerical aerodynamic simulation facility

3
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COLLEGE OF BOUNT SAINT VINCENT 01 BODSON,

teasibility study, executive summary
(NASA-CR-1522841	 p0051 N79-26071

Numerical aerodynamic simulation facility
feasibility study
LN ► SA-CR-152285]	 p0051 N79-26072

C
CALIFORNIA LEST. OF TECH., PASADENA.

An upper limit to far infrared emission from the
crab nebula

p0068 179-14581
Infrared observations of NGC 2071/I2S/ and AFGL

490 - Two low-luminosity young stars
p0074 A79-34211

Star formation at , front - Far-infrared
observations of AFGL 333

p0U74 ► 79-34237
Experimental studies of oblique impact

p0078 179-39314
Far-infrared observations of optical
emission-line stars - Evidence for extensive
cool dust clouds

pOO82 ►79-41325
An infrared study of the NGC 7538 region

P00846 A79-45569
CALIFORNIA ST'TE UNIT., FULLERTON.

Temperature- dependent m.nphological changes in
membranes of Bacillus steerothersophilus

p0105 A79-12415
CALIFORNIA STATE "IT., MAYNARD.

Limb blood flow - Best and heavy exercise in
sitting and supine positions in man

p0113 A79-43208
CALIFORNIA OAIT., BEaL,_.RI.

Photoinduced cur-eats 'n metal-barrier-metal
]unctions

p0059 A79-1b0J4
Interaction of a strong blast wave with a free

surface
p0025 A79-18751

Surface waves generated by shallow underwater
explosions

p0025 A79-18752
Direct observati m of voltage barriers in ZaO

waristors
p0076 A799-37688

Internal photoemission in Ag- ►1203-11 junctions
p0079 ► 79-40087

Isni„ved limits on intergalactic intracluster e
I in the Coma Cluster

p0082 ► 79-41520
Continuous metabolic and cardiovascular

measurements on a monkey subject during a
simulated b-day spacelab mission

p0112 A79-41713
Characteristics of a Cs water vapor laser at 119

dad 28 microns
p0083 179-44216

SETI - high sensitivity searches at NASA with
high speed tape recorders
[IAF PAPER 79-A-431	 p0090 179-534J6

Miccoelectrophoretie apparatus and process
[NASA-C ►SE-ARC-11121-1]	 p0116 179-14169

tether drift and the isotropy of the unive.se:
a measurement of anisotropies in the
primoidial black-body radiation
[ NASA-CR- 156129 ) 	 p0050 179-1887b

CALIFORNIA UNIt., BNNEILNV. LAIRNNCE bRNNNLEI LAN.
Phase relations in the Fe-Ni-Cr-S system and tau
sulfidation of an austenitic stainless steel

p0075 A79-37129
Ameb collaborative study of cosmic-ray neutrons.
2: Low- and mid-latitude flights
[NASA-TM-79881]	 p0001 s79-11994

CALIFORNIA UNIT., DAVIS.
Studies on the wrythrom and the terrokinetic

respenses ih beagles adapted to hypergravity
p0106 A79-12869

RBC-/Cr-51/ half-life and albumin turnover in
growing Beagle dogs duLinq chronic LaJral
acceleration

p0106 A79-27553
Preferential spectral transport by irrotational

straining
p0077 A79-J8912

Theraoregulalion in unrestrained rats during and
after exposure to 1.5-4 G

p0112 A79-41185

Equivalence of airborne and ground-acquired
wheat canopy temperatures

p0085 179-4658b
Soil transport by winds on Ears

p0087 A79-4852b
CALIFORNIA UNIV., L ► JOLLA.

Compression of Jupiter's naynetosphere by the
-olar wind

p0J54 A79-11503
Interplanetary electrons - what is the strength
of the Jupiter source

p0083 A79-44637
CALIFORNIA UNIX., LOS ANGELES.

A time dependent model of the Jovian current sheet
p0054 A79-11512

Initial Pioneer Venus magnetic field results -
Dayside observations

pUO66 179-24153
Pioneer Venus radar mapper experiment

pOOb7 ►79-24176
Subsolidus convective cooling histories of

terrestrial planets
pOJ7v- A79-35821

Absorption of whistler mode waves in the
ionosphere of Venus

pOU81 A79-40834
Initial Pioneer Venus magnetic field results -
Nightside observations

p0081 A79-40835
the interaction of the solar wind with Bars,

Venus and Mercury
p0090 A79-53663

CALIFORNIA UNIV., SANTA B ►RBIE► .
Contribution of tidal dissipatioa to lunar

thermai history
p0060 A79-18862

Melting of lo by tidal dissipation
pJOb8 179-25094

Ls there liquid water on Europa
POURS 179-51496

CELANESE RESEARCH CO., SUMMIT, N.J.
Ultrathin metallized PBI paper
(NASA-CB-152281)	 p0051 N79-25230

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIOOE,
TEBBIERES-LE-BUISSON (PEARCE).

Preliainary results of the Pioneer Venus
nephelometer experiment

p0120 A79-24170
Further results of the Pioneer Venus
uephelometer experiment

pO111 A79-40818
hature of tae ultraviolet absorber in the Venus
clouds - Inferences based on Pioneer Venus data

P0081 A79-40821
Oxides of nitrogen and the clouds of Venus

pO122 A79-51499
CHICAGO UNIT., ILL.

Axisysmetrie disturbances in a disk galaxy
00056 A79-13751

Six collapses
p0063 ► 79-23183

Dynamics of a stellar bar
p00b5 A79-23909

The S014L latitude and radial depeadeace of the
anomalous cosmic-ray helium component

p00bb A79-23944
Jovian electron propagation out of the solar

equatorial plane - Pioneer 11 observations
p0070 A79-27712

Cosmic ray intensity gradients in the outer
solar system measured by Pioneer 10 and 11

p0076 179-37422
Jupiter's nagoetosphrre as a 'point source' for

electrons propagating from 1 to 12 AU
pOU7b 479-37525

Millimetre dad submillimetre measurements of the
Crab Nebula

p0079 ► 79-40070
Far infrared maps of the ridge between OMC-1 and

ONC-2
[NASA-CH-158235]	 p0U50 179-19961

CINCINNATI UNIT., 0810.
Viscous flow analysim in mixed flow rotors
(ASHY. PAPER 78-NA/GT-31	 pJ1:7 P79-19792

CULLEGE OF MOUNT SAINT VINCENT 01 BUDSON,
RIVERDALE, N. 1.

optimum geoaetriea and relative energies for
yuanine, the imlao-ebol tautomer of guanine,
the enol tautomer of guanine, adenine, and tae
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COLORADO UNIT.,	 CORPORATE SOURCE INDIA

amino tautomer of adenine as found by the
E11DO/2 SCP SO method

p0107 A79-26371
COLORADO 0111., BOULDER.

Ultraviolet spertroscopy of Venus - Initial
results from the Pioneer Venus orbiter

p0067 A79-24165
Ultraviolet night airglov or Venus

p0081 A79-40815
Nature of the ultraviolet absorber in the Venus
clouds - Inferences based on Pioneer Venus data

pOU81 A19-40821
Sulfur dioxide in the Venus atmosphere -
Distribution and implications

p0084 A79-45891
COB-CODE, INC., MOUNTAIN LIEN, CALIF.

A comparison of theoretical and experimental
video c-spression designs

p0069 A79-26248
Comparison of video fields and frames for

transform compression
p0071 A79-28017

COMPUTER INFORMATION SYSTEMS, CUPERTINO, CALIF.
Upper-sur:ace modifications for C sub 1 maz

improvement of selected NASA 6-series airfoils
[NASA-TH-76603]	 p0011 379-30143

COMPUTER SCIEYCES CORP., BOO RAIN VIEN. CALIF.
The effect of a visual/motion display mismatch

in a single axis compensatory tracking task
p0015 375-17511

CONSIGLIO n uov ►I.E DILLE RICERCRE, FLORENCE (ITALI).
Characteristics of a CV vater -apor laser at 118

and 28 microns
p0083 179-44216

CONTROL DATA CORP., MINNEAPOLIS, MIND.
Studies of stratospheric eddy transport. 1: The

observed ozone flux by the transient eddies,
0-30 KM. 2: Eddy diffusion coefficients and
rind statistics, 30-60 KH
[NASA-CR-158b17)	 p005J 379-13568

CONTROL DATA CORP., ST. PAUL, BIEN.
re,i;ibility stud; for a numerical aerodynamic
siaulation facility: summary
[NASA-CR-152286)	 p0051 379-26067

Feasibility study for it numerical aerodynamic
simulation facility. Volume 1
[NASA-CR-152287]	 p0051 979-26068

Feasibility study for a numerical aerodynamic
simulation facility. Volume 2: Hardware
specifications/descriptions
(NASA-CR-1522881	 p005) 079-26069

Feasibility study for a numerical aerodynamic
simulation facility. volume 3: PEP language
speciticatioA/user manual
[1ASA-CR-152289]	 p0120 179-26070

CONTROL TECHNOLOGY ASSOCI ►T ES, CUPERTINO, CALIF.
Laboratory demonstration of aircraft estimation

using low-cost sensors
(N ► SA-CR-15:J4v)	 p0117 179-12417

CORNELL UNIT., ITHACA, 1. T.
Properties of the stratospheric aerosol layer
studied with a one-dimensional computer model

p0057 A79-15107
Hadamard techniques in optics and their

relationship to other multiplexing schemes
p0071 A79-28005

A liquid-helium-cooled giatiny spectrometer for
tar infrared astronomical observations

pUJ72 A79-31218
.:as dray in primordial circumplanetary envelopes

- A mechanise for satellite capture
P0072 419-31518

The vertical structure and thickness of Saturn's
rings

p0073 A79-32208
The vertical structure and thickness of Saturn's

rings
p0089 A79-52332

Stellar occultation studies of the solar system
p0090 A79-54140

Airborne infrared and submillimeter astronomical
polarization measurements at different
wavelengths
[NASA-ca-158751)	 p0052 579-27044

D
DEPARTMENT OF THE All FORCE, EASBINGTOD, D.C.

D!c PuBJ - system for display of multiple sets of

three-dimensional data
p0024 A79-16422

Relativistic L -shell Auger man Coster-Eroniq
rat es and fluorescence yields

p0031 A79-43023
L-shell Auger and caster-KLOnig spectra from

relativistic theory
p0033 A79-47476

DEPARTMENT OF THE AR6T, NASHINGTOI, D. C.
Application of split-file anemometer and

mini-computer for measurement in turbulent
separated flow
[SAE PAPER 790601]	 p0030 A79-36733

DETROIT DIRSEL ALLISOE, INDIANAPOLIS, IND.
A prediction method for velocity and temperature

prcfiles in a two-dimensional nominally steady
turbulent boundary layer

p0078 A79-38926
An accurate method for two-point boundary value

problems
p0087 179 -49415

DEUTSCHE T09scuaNGS- DID WER50CHSAISTALT FUER LUFT-
UND RAUMF ►IRT, BONE (NEST GERMANI).

Rloiustrumentation for evaluation of workload in
payload specialists - Results of ASSESS 11
[IAF PAPER 79-881	 vU115 A79-53291

DOUGLAS AIRCRAFT CO., INC., L016 PEACE, CALIF.
Propeller slipstream wing ...teractions at Mace

no. J.8
[SAE PAPER 780997]	 p0027 A79-25881

Study to develop improved fire resistant
aircraft passenger seat materials, phase 2
[NASA-CE-152184]	 p0049 M79-12048

Simulated propeller sli pstream effects on a
supercritical wing
(NASA-CB-152138]	 p0017 U79-25024

DUKE UNIT., DURBAN, 9. C.
Effects of bigh-LET neon /Me-20/ particle
radiation on the brain, eyes and other head
structures of the pocket souse - A
histological study

p0113 A79-44798

E
EMS LABS., BANTEORIE, CALIF.

Nitrogen-sulfur compounds in stratospheric
aerosols

pOJb1 A79-19071
LIOTICH RESEARCH AMD ANALTSIS, INC., GAITBERSBUIG,
ED.

Planetary protection guidelines for Outer Planet
missions

p0105 09-12511
HTRING RESIARCI INST., PROVO, UTAH.

CLUbtal evolution inferred from Apollo magnetic
arasurements

p0078 A79-39117
Magnetometer data errors and lunar induction
studies

p0084 A79-45940
Electrical conductivity anomaly beneath Bars
Serenitatis detected by Lunokhod 1 and Apollo
In magnetometers

p0089 A79-52070

F
FAILURE ANALTSIS ASSOCIATES, PALO ALTO, CALIF.

Computer analysis of 111.116 of revolution using
asymptotic results
[Ali& 79-0752]	 p0071 A79-18267

FEDERAL AVIATION ADMINISTRATION, OHLABONA CITY, Oa LA.
Flight investigation of belicopter IFR
approaches to oil rigs using airborne weather
and upping radar
( ► HS 79-52)	 p0035 179-49104

FEDERAL AVIATION ADMINISTRATION, NASSINGTON, D. C.
Piloted simulator i nvestigation of helicopter
control syste ,.r effects on handling qualities
during instrument flight
[AHS 79-26)	 p0035 ► 79-49078

FLORIDA AGRICULTUIIL AND MRCBAMICAL 01IV.,
TALLAHASSEE.

Bicro:L41 tiansforsation of nucleosides
[NASA-CI-15864,]	 p0102 979-25704

FLORIDA UNIT., GAINESVILLE.
Electromagnetic noise and radio wave propagation
below 100 kHz in the Joviaa atmosphere. I -
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BU,AX', AI^CbkPT Y).,

The equatorial region
p0090 A79-53033

PLOM RESEARCH, INC., RENT, MASH.
ixtsyuecric internal flows with shocks
(Al4A PAPPE 71-0015)	 p0025 A79-19479

Supersonic propeller noise in a uniform flow
[%IAA PAPER 79-03481	 pOO26 ► 79-19681

Procaduie for noise prediction and optimization
of -idvanced technology propellers
(MAST-CR-3080]	 pC017 M79-22100

Tar 41r,3et numerical sioulatioas of toe
turbulent wakes of axisymsetric bodies
[NkSA-CR-152282]	 pOO53 079-29142

FORSCHUNGSINSTITOT ION& AMTHROPOTECEFIX, RECKANREIR
(VEST GEARA11).

Experimental evaluatior of a wind sbear alert
and eaeryy eanag p aeat display
(D,;LR PAPER 78-1531	 pul06 A7o-20016

eH%UMBOFEI-GESELLS`HAPT ION POERDBRUIG DER
AIGINANDTRN FORSCBOAG 0. V., PREIBUIG (NEST ).ERRIMY).

Retarding patehtial andlyzor for the
Pioneer-emus orbiter Mission

p0u74 A79-34946

G
GARD, INC., NILES, ILL.

Four-aan rated dual catallat system for the
recovery of wac^r from urine
[ NA S.• -CR- 152..'7 ]	 pO 101 179-16550

GATES LEARJET CORP., NICBITA, RAYS.
Application of split-film anemometer and

aini-COLputer for measurement in turbulent
separated flow
[SAE PAPER 790601]	 p0030 A79-36733

effect of tip shape on blade loading
characterasticb for a two-bladed rotor in hover
JABS 79-1]	 p0035 A79-49054

GENERAL DT NARICS/PORT YOUTH, TEE.
Study of aeLOdyUdSi^ te.:na,::Oyy for TSTOL

fiyhtec!attack air craft, volume 1
[NA SA-CR-152128 ] 	 pJ012 179-11025
method for predicting full scale buffet
response with rigid wind tunnel model
fluctuating pressure rata. Volume 1:
Prediction method develops •st and assessment
[NASA-CR-3035]	 pOD14 179-14J20

A method for predicting full scale buffet
response with rigid mind tuntel model
fluctuating pressure data. Volume 2: Power
spectral densities for metbid assessment
(NASA-CR-3036]	 pOU14 X79-14021

GENERAL 1LRCTRIC CO., PHILADRI,PBIA, PA.
Animal life support trausporcers for
shuttle/Spaeelab
(ASNE PAPER 78-ERAS-10]	 p0105 ►79-125,9

PtstatiC Synthetic aperture radar using two
satellites

p0070 A79-271x1
?ost Landsat-D advanced concept evaluation /PLACE/

( AIAA 7 11-0944)	 p0074 A79-34755
oEIRTICOI, TALBOT CRINK, CALIF.

Comparison of circal La a rhythms in a41e and
female humans

p0104 A79-11947
.:EOLOGICAL SURVEY, DENVER, COLO.

stLUCtate of the Atmosphere of TLI QUE Up to 110
kLlosettrs - irelimivary results from the four
Pioneer VeaaS entL) probes

p00b7 A79- 416V
GEOLOGICAL SERTRY, FLAGSTAFF, ARIZ.

Pioneet Venus radd) n apper experiment
p000 A79-24176

GEOLOGICAL SURVEY, MENLO PARK, CALIF.
Stereochwmistty of amiao adds ih surface

samples of a narrow sudiaeat
P3106 A79-1d59d

size-ttequency distributions of primary and
secondary lunar impact craters

p0078 479-39309
GEORGETONN ONIV., 1ASHINGTON, D.C.

Effect of electroconvulsive shock oa
monoa a sergic receptor bindinu -. • )s in rat
brain

p0109 A19-29925
GRONINGEN NIJKSOBIVERSITEIT (NITREBLANDS).

Stochastic control and tr- :second lam of
thermodynamics

p0034 A79-47994

GRUMMAN iSMOSPACM CORP., BETHPAGE, N.Y.
Martian atmosphere Modeling between 0.4 and j.5

Microns - Comparison of theory end experiment
p00`•-^ 079-13111

Near-infrared observations of d new soleeular
teaturw in INC • 10216

p00B, A79-41354
Aerolynamlc effects of an attitude control vane

on a tilt-uacelle 1/STOL pLopulsinn system
(AIAA PAPER 79-1d551	 p0033 479-47914

Effect of nozzle spacing on ground interference
forces for a two jet Y/STOL aircraft
[Alkh PAPER 79-18561	 p0035 0s-49339

study of aerodynamic technology for 'VTOL
fighter attack aircraft
i NAsk-CR- 152129 ] 	 peJ13 W79-10C,7

Au analysis of water in galactic infrared
sources using the NASA Lear Airborne Observatory
(I"&-CR-1522621	 p0050 09-21965

Design, fabrication a.d test of a hydrogen heat

pipe
( NASA-Cit-15?.267 )	 pO051 979-24298

Cryogenic thermal diode heat pipes
(MASA-CB-1522661	 p0052 M79-28410

GUIRA UNIT., RAERASHI (JAPAN).
HspetiaentaI studies of radiative base nesting

of a Jovian eutLy model
[AIAA PAPEb 79-,)0381	 p0064 A79-23539

H
HALR OBSERVATORIES, PASALEMA, CALIF.

in _sfrarei study of the 9GC 7536 region
pO') A4 A79-45569

HARVARD-SRITRi0/IAN CRN'TE9 FOR ASTbOPBISICS,
CABBRIDGE, RA!:S.

Ahticorrelation of I-ray bright points with
::uuspct number, 1970-1978

pO121 ► 79-34,40
HARVARD UBIT., CABBAIDGB, BASS.

Lie theoretic azpects of the Riccati equation
p0023 A79-14973

Infrared image of Feau:: at the time of Pl OneeL
Venus probe encoanter

p0067 A79-24168
Veaus laver dtaosph?tic composition -
Preliminary results from Pion pec Vwaus

p0067 479-.4174
Noaresaudaee tutdtioa of Vebus

p0076 A79-37825
Anoaal-)us fe6 •.nre9 in thermal radiarca ma P". of

Venus
F0079 479-40601

Composition and structure of the VPawd
atmosphere - Results from Pioneer Venus

P0080 A19-4G811
lime-varyLag liuear systems and the theory of
non-lluear waves

p0034 A79-47992
ca certain famtllws of rational fun-tions

arising in dynamics
pO,)34 A79-47993

Stocbar.trc control and the second lam of
tharaudynamics

p0034 A79-47994
The geometry of the Partial realization problem

p0034 A79-47995
Feedback LmvaLrants tut linear systems defined

over. ).Lags
p4J34 A79-47996

PrOpeLtLes and effects of dust particles
suspe4ded in the Martian atmosphere

pJO89 179-52550
NOCUSCNULE DEW N01DES9EHR, BUOICH. (BEST GERMANY).

aIctowavu diagnostic rur the determina:ian of
the electron tespe)ature of a low density
shock-beated argon plasma

pOO23 A79-15,256
HOUSTON 001V., TEE.

Association of nucleotides with bonoiosic clayt.
pO110 A79-32925

PleblOtie condensation reactions using cyanamide
pO11J 179-37932

&UGHI5 AIRCkAFT CO., COLTER CITY, CALIF.
Infrared -letectar pettOLNance lh the Shuttle
lnfrarad Telescope facility /FIATF/

pOJ58 09-15988
Deployment seChanISSs On Pioneer Venus probes

pJJ4.3 979-,1365
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Ii4l.H M., AIPCRAPT CO., EL SIGUNDo, CALIF.	 CONPORATA SOUNCI Leval

HUGHES AIRCRAFT CO., IL SEGUNDO. CALIF.
Saaliny scientific probes against deep space and

the Yeausian environsent A tough job
pJ066 A79-24140

The sui.opropellant hydrazine propulsion
subsystem for the Pioneer Venus spacecraft
(11AA PAPER 79-1329]	 p0079 A79-40762

Maynetoaeter deployment mechanise for Pioneer
Venus

p0043 179-21377
NUUBES AIRCRAFT CO., LOS ANGELES, CALIF.

ahu Pioneer Ycaus spacecraft program
[IAP PIPER 18-22] 	 p00511 A79-11212

HUGHES HELICOPTERS, CULVER CITY, CALIF.
PaLaaeteL identification applied to analytic

hrageless retor modeling
pO117 A79-12475

HUGHES RESEARCH LABS., 3ALIBO, C ►LIP.
Lntetaal photoemiscion in Ag-kl203-A1 junctions

pG079 179-40087
SUMMOLDT STATt UNIT., ARCATA, CALIF.

The application of remote sensing technology in
Iorthara California
fE79-10168]	 p00S0 179-20439

Develop `-, and demcastratiny an institutional
aechawlse Lot transferring remote searing
technology to 14 western states using northern
Calif?rali as the test site
[E79-10t19]	 pOO52 079-28643

dUNGkRIAN ACADBRY OF SCIENCES, BUDAPEST.
Plasma diffusion into the wake of %eQus

p0075 A79-36429

i
ILLINOIS UNIT. AT CHICAGO CIRCLE, CHICAGO.

A yeoeral and computationally fast formulation
for radiative transfer wit.b scattering
(IIIA PAPER 79-1035)	 p0076 179-38026

ILLINOIS MOM AT BABABA-CBABPlI:l, URBANA.
Adaptive allocation of decision making

responsibility between human and computer in
multi-cask situati.•as
(NASA-Co-157937) 	 p0049 M79-12772

ILLINOIS UNIT., CHICAGO.
Scattering of emitted radiation from

inlomoganeous and nonisother.tel layers
p0071 179-2900

ILLINOIS UNIT.. ORB ► NA.
Rodeling the human as a controller in a

multitask environs.-nt
p0097 x79-15595

Prospects of a mathematical theory of bases
behavior in compl-x san-machine systems tai.km

p0097 x79-15599
Analysis of d VTOL hover task with predictor
displays using am optimal control model of tae
numdn operator

pOO98 179-15605
A model if human eveut detection in multiple

process monitoring situations
1.009b 979-15632

Pilot de,iaioa making in a computer-aided flight
ndnagement 51t44tiOD

p0098 179-15633
INDIA$ IM. OF TECH., NADkAS.

Cusputet design synthesis of a Delov knew- Syme
prosthesis

p0113 A79-44300
INDIAN► OBIT., BLOOMINGTON.

The vertical structure and thickness of Saturn's
Clays

p0073 179-32208
The vertical structure dad thickness of 5atura's

rings
pdvav A79-52332

INDIANA UNIT-, INDIANAPOLIS.
Effects 3f b1gb-L9- teen /Ne-201 particle
radiation on the htalu, eyes and other bead
structures of the pocket mouse - A
histolol^cal study

p0113 A79-44790
IIFORRATIC'S, INC., PALO ALTO, CALIF.

on-buaid data pto esslmy for the 1RAS telescope
system
[ AIAA PAPER 78- 1111 ) 	 p.,056 A79- IJ830

CompUtatio4 of unt.taady transonic flow govatoed
by tie conse l vattwe full Potential equation
asinq ar a.teruating direction implicit

algorithm
[]1S ► -CR-152174)	 pO119 M79-14957

INFORM ►TICS- PHI, INC., PALO ALTO, CALIF.
DSPOBJ - System for display of multiple sets of

tbtea-dimensional data
p0014 A79-18422

IBSTITU! DO RADIUB, PARIS ( FMANCI).
Atomic electron exettation probabilities during
orbital alwctron capture by the nucleus

P0079 179-40492
INSTITOT FUEA PBYSIIAL7SCHE MALTRAURFORSBUNG,
FREIBURG (IEST GEEMAMY).

Thermal rtructure and major ion composition of
tie Venus ionosphere - First RCA results from
Venus orbiter

p0066 179-14158
Thermal structure end energy influx to the ddy-
and nightside Venus ionosphere

P0061 A79-40831
INSTITUTO DE 13113TIGACIONILS ILECTRICAS, RRZICO
CITY 16EIICO).

A sequential method for spline approximation
with variable knots

pO(`27 179-26141
INSTITUOT POOR IIBEPBTSISCR OBDRBEOEI, PBSTIRDAR
(NITBERLANDS).

Cosmic Lay ionization of the Jovion atmosphere
p0089 A79-52815

IOM► STATE UNIT. OF SCIENCE AND TECHNOLOGY, &MRS.
Optimal nodal point dla \ribatIOD for Lmpioved

accuracy in computational fluid dynamics
(III-. PAPER 79-0272]	 p0061 A79-19615

A two-aimensional unsteady Ruler - egvxtron solver
for flow regions With arbitrary bouadaries
[1I ►► 79-1465]	 pOJ84 479-45269

1 study of viscous cross - flow effects on
circular cylinders at big & Reynolds nuabers
[AIAA PAPER 79. 1.77]	 p0032 A79-16o62

ION& UNIT., IONA CITY.
Further observatiamal support for 'he lossy

radial diffusion model of the imanr Jovian
maynecosphere

pC-0b3 179-,'	 87
Precipitation fluxes of energetic electrons a.
Jupiter - &a estimated upper licit

p00:3 A79-33519
Radial diffur. ton of lo-in 3ected plasma

p0074 A79-33527
Landau dampinj effec-s oa s01a- wind fast rtream3

p007' ► 79-34226
The Jovian magaecudisk

pO68O n 79-40791
Flassa in tCe Jovian current sLaut

p00b2 171-41293
An interpretation of lkasof..'s zibstur n parameter

p0083 A79-43036
FLopagat^oa of a 7orbusb decrease in co4sic ray

=nteasity to 15.9 n O
*0084 179-45862

The dynamics of the Jovian magaptosphere
p0085 A79-46424

Euerg9tie electrons in Jupiter's dawn magastodise
pOJ8b A79-473:8

J
JET PROPULSION LIB., CALIFORNIA INS:. Of TECH.,
PASADENI-

coapression of Jupiter's magastosphere by the
solar 4imd

p0054 A79-11503
Obwirvational program optious and system

requirements for the search for
extraterrestrial intelligence /SETI/

pO1J5 479-12509
besurvoire of atmospheric chlorine - Pruapocta

for BOLL LeVISIted
pOJ58 A79-15801

times • Density or upper at408phere from
soasureseuts of dLaq on Pioneer orbiter

pOG66 A79-241b4
P1.04eet Venus radar sapper expetLeast

p0Ob7 &79-14176
Design of a supertidid helium dewaf for the IDAS

telescope
p0071 A'IV-21313

Fields and pinrmds in the outer rilar system
p00b0 A79-40788
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Initial observations of the nightside ionosphere
of Venus from Pioneer Teaus Orbiter radio
occultations

pf1081 179-40829
Cosric ray ionization of the Jovian atmosphere

p0089 179-52815

K
KAMAN IEHOSP ►CE CORP., BLOOMFIELD, COEN.

wind-tunnel test results of a full-scale
multicyclic controllable twist rotor
(AHS 78-60]	 pOC24 179-18181

KANSAS STATE UNIT., MANHATTAN.
The Karhunen-Loeve, discrete cosine, and related

transforms obtained via the Hadamard transform
pOJ77 A79-38684

KOZPONTI FILIKAI KUTATO INTEZET, BUDAPEST (HUNGARY).
Initial observations of the nightside ionosphere

of Venus from Pioneer VenLB Orbiter radio
occultations

pOU81 A79-40829

L
LEHI G B ORIT., BETHLEHEM, PA.

A preliction method for velocity and temperature
profiles in a two-dimensional nominally steady
turbulent boundary layer

p0078 AiY 3H926
An accurate method for too-point boundary value

problems
p0087 A79-49415

LFE CORP., RICHMOND, CALIF.
Latitudinal variations of stratospheric aerosols

p0068 A79-25355
COS in she stratosphere

pO109 A79-31337
A composition and thickness model for lunar

impact crater and btsiu deposits
p0078 A79-39310

Equivalence of airborne and grouad- acquired
wheat canopy temperatures

p0085 179-46586
LYE ENVIRONMENT ANALYSIS LABS_ DIY., RICB 3 01D, CALIF.

Nitrogen - sulfur compounds in stratospheric
aerosols

pU061 A79-19071
LICK OBSERVATORY, SANTA CRUZ, CALIF.

The distribution of S IV and Ne II in NGC 7027
p0061 179-18984

Numerical calculations of protostellar
hydrodynamic collapse

p0070 A79-2b792
LIFE SYSTEMS, INC., CLETRLAMD, OHIO.

Hater electrolysis system - H2 abd 02 generation
(ASME PAPER 78-ENAS-3]	 p0105 179-12552

Instrumentation for controlling and monitoring
environmental control sad life support systems
[ASME PAPER 78-ENAS-40]	 p0105 A79-12567

Technology advancement of the electrochemical
Cot concentrating process
(NASA-CR-152250) 	 p0103 N79-26135

Technology advancement of an oxygen generation
subsystem
[NASI-CB-152257]	 pO103 M79-28883

Electrochemically regenerable carbon dioxide
absorber
[NASA -CR-15209 4 ]	 p0103 N79-19794

LOCKHEED-CALIFORNIA CO., BURBANK.
Delta method, an empirical drag b^rildup technique

[NASA-CH-151971]	 p0U15 N79 17801
LOCKHEED-GEORGIA CO., MARIETTA.

Supercritical wing design using numerical
optimization and comparisons with experiment
[ ►Ill PAPER 79-0065]	 p0025 A79-19514

Analysis of a theoretically optimized transonic
airfoil
[NAS4-CR-3065]	 pOO14 N79-1300:

Correlation of data related to shock-induced
trailinq -edge separation and extrapolation to
flight Reynolds number
(NASA-CR-1178)	 p0019 079-31195

Estimation of tunnel blockage from wall pressure
stgbatures: A review ani data correlation
[NASA-CA-152241]	 p0019 179-32219

LOCKHEED MISSILES AND SPACE CJ_, HUNTSVILLE, ILA.
Investigation of a laser Doppler velocimeter
system to measure the flow field around a

NASSICHUSETTS TEST. or TECH.,

large scale V/STOL aircraft in ground effect
[NASA-CH-152212]	 p0018 N79-2b374

LOCKHEED MISSILES AND SPACE CO., PALO ALTO, CALIF.
Temperature and ionization balance depend • .ce of
0 VII line ratios

p00,'6 A79-13722
Radiative transfer of X-rays in the solar corona

p0056 A79-13723
Therma l structure and major ion composition of
the Venus ionosphere - First SPA results from
Venus orbiter

p0066 A79-24158
Retarding potential analyzer for tha

Pioneer-Venus orbiter Mission
p0074 ►79-34948

The energetics of the ionosphere of Venus -
preliminary model based on Pioneer Venus
observations

p0075 A79-36427
Thermal structur4 and energy influx to the day-
and nightside Venus ionosphere

p0081 A79-40831
LOCKHEED MISSILES AND SPACE CO., SUMNTT ►LE, CALIF.

Inacoustical study of the LV-15 Tilt Rotor
Research Aircraft
[ ►IAA PAPER 79-0612]	 p0028 ► 79-26939

Vestibular Function Research ( VFR) experiment.
Phase B: Design definition study
(NASA-CR-152207]	 pO101 N79-11683

LOS ENERGY TRANSPORT SYSTEMS, CAPISTRANO BEACH,
CALIF.

Summary of past experience in natural laminar
flow mad experimental program for resilient
leadiay edge
[M ► SA-CR-15227b]	 p0017 979-26024

LONELL OBSERVATORY, FLAGSTAFF, ARIZ.
On the CH4 au-4 fundamental controversy -

Line-intensity measurements revisited
p0062 179-20187

M
MARTIN MARIETTA AEROSPACE, DENVER, COLO.

Experimental investiyatiob of contamination
prevention techniques for a cryogenically
cooled telescope in earth-orbit
( ► IAA 7d-1619]	 p0053 179-10589

Future planetary probes for Jupiter and Saturn
[AIIA 79-0945]	 p0074 17a-3,760

Properties and effects of dust particles
suspended le tike Rart.AL atmosphere

p0089 A79-52550
MARTIN MARIETTA CORP., DENVER, COLO.

Study of clternative probe technologies
[ 9ASA-CE- 152242 ] 	 p0050 M'19-19069

study of entry and landing probes for
exploration of Titan
[Nis&-CR-152275]	 p0051 N79-23868

M ► YYLIMD UNIT., COLLEGE PARK.
Intensities and 91 collision-broadening
coefficients measured for selected d20
absorption lines between 715 end 732 an

p0091 A79-544L2
MASSACHUSETTS INST. OF TECH., CABBRIDGL.

Venus - Density of upper atmosphere from
neasurwments of drag or, Pioneer orbiter

p0066 ► 79-24164
Pioneer Venus radar mapper experiment

p0067 179-24176
A sequential method for spline approximation
with variable knots

pOO27 A79-26142
Yon-liuear dynamic response of a rind turbine

blade
p0029 179-31382

Nonresonance rotation of Venus
p0076 A79.37825

Millimetre and snbmillimetre measurements of the
Crab Nebula

pJ079 179-40670
Low tryotophan diet decreases brain serotonin

anti alters response to apomorphine
pU111 A77-40672

Venus wibds are zonal and retrograde below the
clouds

p0081 179-40824
A n ultiloop generalization of the circle
stability criterion

p0031 179-41133
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MASSACHUSETTS UNIT., 	 CORPORATE SOURCE INDEX

Eye torsion and visual tilt are mediated by
different binocu'ar processes

p0114 A79-46651
Towards fault-tolerant optimal control

p0034 A79-47934
On stability theory

p0034 A79-47952
On reliable control system designs with and

without feedback reconfigurations
pOO86 A79-47967

Binary classifi:ation of real sequences by
discrete-time systems

P0006 ► 79-47977
Mininum-variance fixed-form compensation of

linear systems
p0034 A79-47983

A model for dynamic allocation of human
attention among multiple tasks

pOU96 N79-15617
Visually ihduced notion in flight simulation

p0040 979-15989
Modeling hurrah decision making behavior in
superwisory control

p0101 N79-17494
A queueing model of pilot decision making in a

multi-task flight management situation
p0101 979-17497

Simulation evaluation of combined 4D RNAV and
airborne traffic situation displays and
procedures applied to terminal aerial maneuvers
( NASA-CR-158474 )	 p0102 179-210,3

An analysis of long and medium-heal air
passenger demand, volume 1
(NASA-CB-15215b)	 p0016 979-21062

An analysis of short haul air passenger demand,
volume 2
[NASA-CH-152157]	 p0016 979-22063

An economic model of the manufacturers' aircraft
production and airline earnings potential,
volume 3
[NASA-CR-152158]	 p001b 979-22064

The impact of changing technology on the demand
for air transportation
[wASA-CH-152191]	 p001, N79-22065

A rind-tunnel investigation of tilt-rotor gust
alleviation systems
(NASA-CS-152264)	 p0018 979-26062

laxinizing storage stability of foods to be used
for resupply in a controlled ecological life
supply system: Evaluation of research
[NASA-cl-158846]	 p0103 079-28880

Experimental and theoretical studies on model
helicopter rotor noise
[NASA-CS-158844)	 p0018 979-28984

VTOL controls for shipboard landing
(NASA-CB-162140]	 p0019 979-30193

MASSACHUSETTS 9NIV., AMHERST.
Pioneer Venus radar mapper experiment

p0067 A79-24176
Venus tectonics - Another earth or another Mars

E-0068 A79-51498
MASSACHUSETTS UNIT., sORCESTER.

Low tryptophau diet decreases brain serotanin
and alters response to apomorphine

p0112 A79-40672
MATHEMATICAL SCIENCES NORTBVEST, INC., BELLEVUE,
VASE.

Study, optimization, and design of a laser heat
engine

p0059 479-16633
BJK- PLANCK- INSTITUT FUSS ► EBONOMIE,
KATLENBURG-LINDAU (VEST GERMAMT).

Electromagnetic noise and radio Wave propagation
below 100 kHz in the Jovian atmosphere. I -
The equatorial region

p0090 A79-53033
MAX- PLANCK-INSTITUT FORM KRREPHTSIE, HEIDELBERG
(VEST GERHART).

Yeaus thermosphere - in situ composition
measurements, the temperature profile, and the
homopause altitude

pOUe6 A79-241b1
Lipper limits on argon isotope abundances in the
Trnus thermosphere

p0U87 A79-49623
BCDONNELL AIRCRAFT CO., ST. LOUIS, 10.

Evaluation of turbo-propulsion simulators ds a
teseinq technique for fighter aircraft
[1:AA PAPER 79-1149]	 p0031 A79-41:480

Thrust aad mass flow characteristics of four 36
inch diameter tip turbine fan thrust vectoring
systems in and out of ground effect
(NASA-CR-152239]	 pOO17 N79-26056

BCDOSNELL-DOUGLAS ASTRONAUTICS CO., HUNTINGTON
BEACH, CALIF.

Biological specimen holding facilities for
Spacelab experiments
(Ill PAPER 78-56]	 p0104 ► 79-11224

HCDO11ELL-DOUGLAS ASTRONAUTICS CO., ST. LOUIS, 80.
optimized cost/performance design methodology.
Volume 2: Data review and analysis. Book 5:
Cost

p0050 N79-22137
Development, fabrication and test of a high
purity silica heat shield
[RASA-CR-152117]	 p0053 $79-29333

mICHIGiv Aviv., Ass ARBOR.
Venus lower atmospheric composition -
Preliminary results from Pioneer Venus

p00b7 A79-24174
The response of selected terrestrial organisms
to the Martian environment - A modeling study

pO108 A79-27928
The energetics of the ionosphere of Venus - A
preliminary model based on Pioneer Venus
o Dservatious

pU075 179-36427
Plasma diffusion into the wake of Venus

pU075 A79-36429
Composition and structure of the Venus
atmosphere - Results from Pioneer Venus

P00130 179-40811
Initial observations of the Dightside ionosphere
of Venus from Pioneer Venus Orbiter radio
occultations

p0081 ► 79-40829
Comparison of calculated and measured ion
densities on the dayside of Venus

p0081 k79-40832
Pull-scale wind tunnel study of nac,11P shape on
cooling drag
[AIAA PAPER 79-18201	 p0033 A79-47900

Electrical hazards posed by graphite fibers
p0087 179-50597

Oxides of nitrogen and the clouds of Venus
p0122 A79-51499

MINNESOTA UNIV., MINNEAPOLIS.
Small mass spectrometer with extended

measurement capabilities at high pressures
p0061 A79-20733

Venus thermosphere - In situ composition
measurements, the temperature profile, and the
homopause altitude

p0066 179-24161
Elimination of chronite and novel sulfides as

important carriers of noble gases in
carbonaceous meteorites

p0108 A79-26436
MOTOROLA, INC., SCOTTSDALE, ARIK.

A class of progrs cable satellite receivers
p0077 A79-38718

hd LL15D RADIO ASTRONOST OBSENVATOAT, CAMBRIDGE
(ENGLAND).

An infrared study of the NGC 7538 region
p0084 A79-45569

MURPRTS CENTER Of PLANETOLO.:i, CALIF.
Experimental studies of oblique impact

p0078 A79-39314

N
NATIONAL ACADEBT OF SCIENCES - NATIONAL RESEARCH
COUNCIL, ARLIVi:TOS, VA.

AL, improved synthesis of 2, 4, 8,
10-textrozaspiro (5.5)undecane
(NASA-CASE-ARC-11243-1)	 p0092 179-30375

Improved synthesis of polyformals
(NASA-CASE-ARC-11244-I]	 p0092 179-30376

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
VASHINGTON, D. C.

Observational program options and system
requirements for the search for
extraterrestrial intelligence /SETT/

pU105 ►79-11509
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NATIOMAI. AEROMAUTICS AND SPACE ADMINISTRATION. 	 CORPORATE SOURCE 11091

NATIONAL AERONAUTICS AND SPAIN ► DRIOtSTRATION.
GODD ► RD INST. FOR SPAC3 STUDIES, MEN YORE.

NatuLe of the ulttavio Let absotbet in the Venus
clouds - Infetem es based on Pioneet Venus data

p0UH1 A79-40821
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION.
GODDAND SPACE FL16UT CENTER, GRENNBNLT, M0.

Pont Landsat-D advanced concept evaluation /PLACE/
[AIAA 79-09441	 p0074 09-34754

The energetics of the ionosphere of Venus - A
pt.-limrlary model based on Pioneet Venus
observations

p0075 ► 79-36427
Plasma diffusion into in., rake of Venus

pOU75 A79-3b429
comparison of calculated and measured ion

deusition on the dayslde of Taupe
p0081 A19-40832

Absorption of whistler mode eaves is the
ionosphere of Venus

1,0081 A19-40834
Plasma In the Jovian current sheet

pOU82 A19-41293
PLOpe[tteb and effects of sus, partiCIOS

e.uspeaded in the Martian atmosphere
pOO89 ► 79-52550

SETI - High sensitivity seatchrs at NASA with
high speed ta;-e recordets
[IAr PAPER 74-A-43]	 P0040 k79-5143b

intensities and M2 collision-btomdeninq
coefficients measured for selected H2O
absorption Lines between 115 and 732 um

po091 A/+-54462
NATIONAL AERONAUTICS AND 5PACR ► URIMISTRATION.
LAN61.91 RESEARCH CENTER, HAMPTON, VA.

Structut y of the atmospbete of Venus up to 110
'iloseters - Pteliminaty results from the tour
Pioneet Veuus eutry probes

p OOb7 A79-241b9
Thermal contrast in the atmosphere of Venus -

luitial appraisal from PLoneer Tenn., ptobe data
pUJHU A74-40810

Particle deposition due to turbuleut diffusion
in the upper respiratory system

polls A79-46251
An exp.nimental dPtelminatIOD of the cross

section of the Swings band system of CJ
P0008 09-51121

The vertical structure and thickness of Saturn's.
zings

POOH`[ A 19-S. J3:
NATIONAL ASTNOMOHT AND IONOSPHERE CENTER, AHBCIBO,
PUERTO RICO.

Noutesouance rotat ton of V.•uur•
p001b A79-37025

SETT - High sensitivity searches at NASA with
high peed tape tocotd.rs
[lA ► PAPtH va -A- rtiJ	 1,0090 A19 -5341b

NATIONAL AVIATION FACILITIES 9zPRkIM11TAL CENTER,
ATLANTIC CITY, n . J.

Simulation study of the effect of
turf-comservatiTe approaches on ATC ptocedutes
and tetminal atra CapaCtty
(':AF PAPER 7805231	 pOJ20 A79-IJ398

Dyussic simulation studies of fuel conservation
proceduru:: used to tetsinal &Ivac.

1, 0123 A79-:JSH1
Stmulation study of the opOrat Iona I effects Of

to-, { -consrt vat two , at'Proachrs
you I 1 '479-4.800

NATIONAL CENTER PON ATMOSPIREIC NMSNARCB, BUJLDRN,
COW.

PEOpettteb of th.r +:taatuapbetia" 46LOSOl ..ayes
btudted •ttb a .roe-dimensional computer model

p0051 A79- 15IU 1
A one-dimensional model dv.sciibiaq saroriol

tot a tiou and evoluttos in the stratouphete. I
- Physical ptoa:esseb and mathematical analogs.
11 - Sensitivity btudtrs and comparison with
.-bbet Tat IJQ .

1,0075 A79-JS4,72

NATIONAL INST. ON AGING, BALTIMONI, MD.
Sunusceut ehanqub in the a bosomes of animal

Culls in VIVO and to Titio
p0106 A79-27226

NATIONAL RESEARCH COUNCIL 01 CANADA, HALIFAX (ROTA
SCOTIA{.

Autonomous navigation system
[NASA-CASK-ARC-11257-1)	 p003b 179-33177

NAVAL RESEARCH LAB., NASHINGTON, D. C.
Ultraviolet spectroscopy of Venus - Initial

tesulls flow the Pioneer .rnuu orbiter
p0067 ► 79-241bS

1RiLSEN ENGINEERING AND RESEARCH, INC., MOUNTAIN
TIER, CALIF.

oethods of separation of variables in turbulence
theory
[NASA-CR-30S4)	 pUO49 979-10376

NEVADA UNIT., LAS VEGAS.
Computation of aerodynamic interference effects

on oscillating airfoils with controls in
ventilated bubaunic wtad tunnels
[AIAA PAPER 79-0346) 	 pOO26 A79-19679

011 YORK UNIT., M. T.
► cruleration of transonic potential flow

calculations on arbitrary seshes by the
multiple grid method
{ ► IAA 79-1458)	 pU123 A79-45262

N:EL-iEN ENGINEERING AND RESEARCH, INC., MOUNTAIN
VIRV. CALIF.

A dispersion relatiobsbip governing
incompressible wall turbulence

p0U55 A79-13176
Combined btLeugth and aeroelastic wing synthesis

via constraint approximation
(AIAA 79-0724)	 p0026 A79-28290

Analytical aspects of kamdomdec analysis
IAl&A 79-08283	 pJJ.9 ► 79-290.4

Evaluation of awthods for prediction of
propulsion system drag
(AIAA PAPER 79-1148) 	 1,0030 A79-38961

Operntional annual fox two-dimensional transonic
code TSPOIL
(NASA-CR-3064]	 1,0014 979-13007

NORTHEASTERN UNI ► ., BOSTON, BASS.
litnaty clabsificatiou of teal sequences by

dtncrete-tlmr bY.tva.
p0086 A79-47977

NORTHROP a'UNP., BANTHOMMN, CALIF.
Airctaft wake flow effect and horizontal tail

buffet
pJU29 479-30482

Some 06seLTatious On the mechanism of aircraft
wing rock

p003U A79-38135
Study of aerodynasic technology tot VSTOL

ttghtw Vattack aircraft: Horizontal attitude
concept
(NASA-CH-152130)	 pool. N19-10U24

Study Of aerodynamic technology tut VSTUL
fighter/attack attctaft:	 Tettical attitude
concept
[ NASA-CR-15213I J 	 1,0013 N79-10026

luTebti 'lation of steady and fluctuating
pressure:= aSSOCLAted with the tL6hx%O91iC
buffeting and wing rock of a one-se Tenth scale
model of the r-SA aircraft
(NASA-CH-3ob1)	 1,0014 079-13004

O
ON10 DEPT. OF ECOMONIC AMD COMMUNITY DEVELOPNAm T,
COLUMBUS.

oevviOpment of a sulti-disciplt may ERIS east
pt.agras in the state of Ohio.	 Volume 1:
Ezocutive summary
I E19-10[87]	 p0.144 179-22586
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SAN FRANCISCO Ugly.,

O8IO STATE UNIT., COLUMBUS.
A comparison of kinesthetic-taettial aad visual

displa y s via a critical tracking task
p0115 A79-29720

The utilization of abelian point group symmetry
in the graphite! unitary group approach to the
calculation of correlated electronic
wavefunctions

p008B A79-51237
The displacement field associated with line

forces in a cracked orthotropic body
p0089 A79-52737

Evaluation of kinesthetic-tactual displays using
a critical tracking task

pO124 179-17516
')ERGOn UNIT., EUGENE.

Steady-state vortex-line density in turbulent Be
II COuntertlOw

p0053 ► 79-10624
Atomic electron excitation probabilities during
orbital electron capture by the nucleus

p0079 A79-40492
Relativistic L -shell Auq!r and Coster-Kromig

Cates and fluoresceaea yields
p0031 A79-43023

L-shell Auger and Coster-Krouig spectra from
relativistic theory

p0033 A79-47476

P
PARIS TI UNIT. (FS►NCR).

Atomic electron excitation probabilities during
orbital electron capture ny the nucleus

p0079 179-40492
PARTICLE MEASURING SISTERS, BOULDER, CGLO.

Nature of the ultraviolet absorber in the Venus
clouds - Inferences based on Pioneer Venus data

p0081 A79-40821
Oxides of nitrogen and the clouds of Venus

pO122 09-51499
PERISTLTANIA UNIV., PHILADELPHIA.

Serendipitous solution to the problem of
culturing krabidopsis plants in sealed
Containers for spac-eflights of long duration

pO112 A79-41704
PHYSICS INTERNATIONAL CO., SAN LEANDRO, CALIF.

Venus lowwr atmospheric composition -
Preliminary results from Pioneer Venus

pOU67 A79-24174
Composition and structure of the Venus

atmosphere - Results from Pioneer Venus
PUJ80 A79-40811

PRINCETON UNIT., 9. J.
Unsteady thin airfoil theory for transonic flows

with embedded shocks
[AIAA PAPER 79-0204]	 p0026 ► 79-19597

Unsteady airloads in supercritical transonic flows
(AIAA 79-0767)	 pOJ28 A79-29021

Linearization of unsteady transonic flows
containing shocks

p0029 A79-30604
TAP influence of feedback on the aeroelastic

behavior of tilt proprotor ircraft including
the effects of fuselage motion
[NASA-CR-1587781	 p0018 579-27125

In in-flight simulator investigation of roll and
yaw coattoi power requirements for STOL
approach and landiny: Development of
capability and preliminary results
[1ksA-Cs-15:307)	 1,0018 179-29196

R
R AND D ASSOCIATES, MARINA DEL BIT. CALIF.

Effect of the reaction H02 • 03 yields OR • 202
on stratospheric ozone

pUO54 A79-11633
Properties of the stratospheric aerosol layer

studied with a one-dimensional computez model
p0057 A79-15107

Reservoirs of atmospheric chlorine - Prospects
for 8001 revisited

p0058 A79-15801
SSTs, nitrogen fertiliser fad stratospheric ozone

pOO60 A79-18321
Simulated lidar return rrom a one-dimensional

stratospheric aerosol model
p0070 ► 79-27857

one-dimensional model descrioinq aerosol
foimation and evolution in the stratosphere. I
- Physical processes and mathematical analogs.
1I - Sensitivity studies and comparison with
observations

p007° A79-35672
RAIL CO., BALTIMORE, AD.

Maintenance cost study of rotary wing aircraft,
phase 2
(9ASI-CR-152191)	 p0019 179-30138

RASOR ASSOCIATES, INC., SUNNYVALE, CALIF.
The TELEC - A plasma type of direct energy

converter
p0059 179-16b29

RENSSELAEn POLYTECHNIC INST., TROT, M. T.
8CN - A plausible source of purities, pyrimidines

and amino acids on the primitive earth
p0107 A79-20264

Chemical evolution. IIII - Pyrimidines fLOM
hydrogen cyanide

pO111 A79-37939
ROCHESTER UNIT.. n. T.

Laser-enhanced dynamic in molecular rate
processes

p0059 A79-16637
Overview of lase[ applications to chemistry

p0071 ► 79-28129
Laser-stimulated migration of adsorbed atoms on

so Lid surfaces
p0079 A79-40056

Theory of molecular ra-:e processes in the
presence of intense laser radiation

p0079 A79-40600
On the interweaving of partial cross sections of

different parity
p0088 A79-51236

Semiclassical theory of electronically
uonadiabatic transitions in aolecular
collision processes
[NASA-CH-1587761	 p0052 179-27944

ROCEVRLL INTERNATIONAL CORP., COLOMBOS, 08I0.
Low speed wind tunnel test of ground proximity

and deck edge effects on a ltft cruise fan
T/STOL configuzation, volume i
[NASA-CR-152247]	 p0018 979-28141

Low speed wind tunnel test of ground proximity
and deck edge effects on a lift cruise fan
T/STOL configuration, volume 2
[SASA-CB-152248]	 p0018 179-28142

ROSBRLL PARK MEMORIAL INST., BUFFALO, K. T.
COnfiqutations of base-part complexes in solutions

pOIU7 A79-2bJ70
Optimum geometries and relative energies for

guanine, the imino-enol tautomur of guanine,
the Paul tautomai of guanine, adenine, and the
zmino tautomer of adenine as found by the
MINDO/2 SCF NO method

p01U7 A79-26371
An optimized potential function for the
calculation of nucleic acid interaction
energies. I - Base stacking

pO109 ► 79-32252
An approach to the origin of self-replicating

system. I - Intermolecular interactions
pO111 A79-37948

Lees interactive molecular model building system
- A 3-D computer modelling system applied to
the study of the origin of life

1,0111 A79-37949
A model for stereospecitic recognitiou of
purines as an element of a DNA polypeptide
recognition code

pO111 A79-37950

S
SAINT LOUI5 01I!., 80.

Limb blood flow - Rest end heavy exercise in
sitting and supine positions in man

p0113 ► 79-4J208
SAM DIEGO STATE 011T., CALIF.

Production and analysis of thermal decomposition
products from polymeric materials

p0065 ► 79-23853
SAN FRANCISCO UNIT., CALIF.

Effect of pyrolysis temperature and air flow on
toxicity of gases from a polystyrene pclymer

pOJb9 179-26581
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► N JOSE STATE POLL. FOUNDATION, 	 CORPORATE SOURCE INDIA

Toxicity of pyrolysis gases ftos polyozymetbyleme
P0009 ► 79-26582

Effect of pyrolysis temperature and air flow on
toxicity of gases from Douglas fit in USF
toxicity test

1,0069 A79-2b-83
Weight control and LOStrdint of laboratory rats

pU069 A79-26584
Effects of high-LET soon /Me-20/ particle

radiation an the brain, eyes and other head
sttuctutes of the pocket n 04643 - A
histological study

p011J A79-44798
H7.E-particle dosimetry

p0094 079-11658
Space radiation dosimetry onboard COSMOS 94t

U5 portion of experiment R-206
pOU9b M79- 11677

SAM JOSE STATE COLL. PODTDATION, CALIF.
A :.tudy to examine the feasibility of using

Suifdce penetrators for min p ral exploration
pJ039 M79-13473

SAM JOSE STATE UNIT., CALIF.
Effect of the reaction H02 • 03 yields uH • 202

on stratospheric ozone
pOO54 ► 79-11633

SSTs, nitrogen fertiliser and stratospheric ozone
p0J6J A79-18321

Observations of seco;.ddty spectrophotumetric
:;tamdards in the wdT p length Lange bvtwen• n 5840
and 10800 A

1,0063 479-11364
Cosmic say ionization of the Jovian atmosphere

p0089 A79-52815
Perpetudl factors involved in pertormauce of air

traffic controllers using a microwave landing
system

pUO98 179-15626
Process fat the preparation of now elastomptic

polyt r tariDos
[NI :; A -i ASE-ARC-111Y B-1)	 P0091 N79-21301

SAN JOSE STATE 91I1. FOUNDATION, CALIF.
The 1,1;4-oxadiazole elastubers

[NASA-CASE-ARC-11253-1] 	 p0092 179-22302
The rule of cognitive switching in head-up

displays
[NASA-CR-3137)	 P0103 M79-33851

SART ► BARBARA RESEARCH CINT'.R, GOLETA, CALIF.
,;e:.:a and l: p :be phot.xonductiv•' detectuts fat

tar intrated astronomy from a space platform
11 0J58 A79-15990

SCIENCE APPLICATIONS, INC., IRVINE, rALIF.
rboimobtluctuLal design UL d cdtbas-carbon

hoatshield tot a Joviaa entry
[ AIAA 79-0920]	 110110 ► 79-34741

SLOAN-RETTEIING IIST. PON CANCER 1ESEARC8. IRV TORN.
The i pbpont;e of selected t p rtebttl.rl Uclaniams

to th.• Martian envirunm.nt - ► modeling study
p0108 A7t.-279/6

SPECTIOI DEVELOPMENT LABS., INC., COST& n ESA, CALIF.
r14DSantC flow About a tw0-d10v11si0aal 41it:111

inn scid and turbulent flow propettip...
[AI ►A PAPER 78-1117]	 p0U23 A71.-18100

An luvestigation of transoai!- turbalent boundary
Idler separation generated on An axisymmettic
flow model
[AIAA PAPER 79-147-1)	 p003.t A79-46684

Ttanbabi. 11,19 past 4 syesetLiCdl airfoil at
high angle of attack
[ ► LA ► PAPER 79-1500]	 pOJ33 179-4bb94

La!;-'L Tollx-imvtty and holographic lstwrfetomvtty
n p asuresents in t1.1n.;onic flows

p0035 ► 79-49039
Feasibility study of ttabsit photon cottulation

Aftum0aet p r for Ames Reb p al Ch Centel unitary
wind tuunel plan
[MIS&-CN-1'.1.38 ) P001, 179-201:0

52I EETIINATIONAL COIF., MENLO PARR, CALIF.
:;ug4est p d approach tot p"tabll:;himq A

rehabilitation eay[ueeriny lutotsatioa ::orrice
tot the :;tate of California
[NASA-CI-152198)	 P0003 17q-12951

Two m pasutes of pettotmance to a p-q-in-hole
b4n1pul4t%00 task will; tot— feedback

1-0102 579-17506
STANFORD ,JOINT INST. FOR SURFACE AND
RICAOSTRUCIUR&L IISE&NCH, morrITT PIILD, CALIF.

RAI. 1 . , uatlon fnr •1431.oi Utny pant, lv"
paObH A79-2-104

Nucleation, growth, dad postdopositioD thermally
induced spitaxy of gold us sapphire

p0075 A79-37164
banding of Dittoyen stabs am Cu/001/ suttaces -

A cluster approach
P007b A79-39950

The study of '9icr0buttaces' using thermal
desorption spectroscopy

pO087 179 -50015
The structure of shall, vapor-deposited

particles. I1 - Experimental study of
partiCles with huxagouel profile

p0088 A79-51695
Crystallography oL decahedral and icosahedlal

particles. II - High tybsetLy orientations
pU088 A79-51696

STANFORD UNIT., CALIF.
A structure suitable for implesenting digital

filters with poles sear z - •1
pO106 A79-13349

Role of helicopters in airport acre"s
p0025 A 79- 18574

Opacified silica reusable surface insulation
/BSI/ for thermal protection of the Space
Shuttle -lrbiter

p0061 479-19440
Shock tube spa.-rtroscopp of C3 v C2H mixture in

the 140 to 700 no range
[ ► 1A& PAPEH 79-00941	 70064 A79-23530

AD experimental ia ► estigatiou of tea flaw field
of a rectangular wall jet
[AIAA PAPER 79-02081	 p0027 &79-2J575

Ttereal structure and major ton composition of
the Versus ionosphi,re - First EPA results from
Tenn: orbiter

p00ob A79-24158
Upacitimd silica reusable surface insulation

/RSI/ for thermal protection of the Space
Shuttle orbiter

1,0069 A79-26134
The annoyance Of ml.Itiple noisy events

[AIAA .&PER 79-0653) 	 p0108 A79-26895
Computer analysis of shells of revolution using

asymptotic result,
[AIAA 79-0751)	 pOU71 09-2020

Soarcblu.l for nonsolar planets
p0073 A79-32117

An orbiting infrared interfOLOnOter to r.earch
for nonsolar planets

pO077 ► 19-38289
1.1uo -by-line transpoit calculations for Jupiter:

entry probes
[AIAA PAPER 79-1,182)	 p0077 A79-385b2

AD elliptic tepreSeltatioa of coupled boundary
layers dud lnviscid core for computation of
bvpatatvd inta•tuai flaws

p0030 A79-38910
Thermal structure and energy influx to tar day-

dud Mightbide Tenu6 touosphere
pJ0b1 119-4J631

Telusetry of Intlacraalal pressure
1,0121 179-41400

Uudutltative analysis of mating behavior in
aging sale Dtosuplila Hvldnogaster

pulls A79-44799
Plap-laq-torsiou flutter analysis of a constamt

lite rotor
(NASA-CR-152244)	 1,0015 119-20099

Fibrous teftactory composite insulation
[NASA-C ► SF- ► Wr-11169-1)	 p0092 079-24062

► elodyusaic sound generation due to
rottex-aerofoil fntetactlun. Pats ..
Analysis of the acoustic field
I NASA -CR- 1'>2.31)	 p012b 179-2heb3

1Unttol1er arm tot a iemotely Lelatod slave are
[NASA-CASE-AWL-11052-I)	 pU117 179-28551

CUntlul sybtea lesigDS for tb p shuttle infrared
telvbcope facility
INASA-LN-161321)	 1,00'13 579-3!111

STATE UNIT. OF NEW TORN, STORY 09009.
UL the Ln4 nu-4 fundamental cobttUVVlsy -

11De-rntenbity measuresents revisited
p00b2 &79-20187

STATE OMIT. OF 036 TOR& AT surrALU.
L,1nLlgnrall ,1nb at 114"--1141[ COMP1.10.1 10 U.11ntianb

PU1UI A79-26170
'Ittsus yeomwtries and relative energies for

guaninv, the vino-emal tautomvr of guabine,
the euoL tautomei of quAnLne, adeniu.., And the

;9n



CORPORATE SOURCE INDEX
	 UIITEBSITI OF SOOTHED CALIFORIIA,

isiso tautoser of adenine as found by the
H1NDO12 SCF Ho method

p0107 A79-26371
An Optimized potential tunctiva for the

calculation of aucleic acid interaction
energies. I - base stacking

pO109 179-32252
SISTERS AND APPLIED SCIENCES CORP., HAHPTOB, TA.

Simulated lidar return from a one-dimensional
stratospheric aerosol model

p0070 A79-27857
SISTERS CONTROL, INC., PALO ALTO, CALIF.

Human operator identification model and related
computer programs
[NASA-CR-152237]	 p0U15 079-16551

SISTERS TECHNOLOGY, INC., HANTHOR11, CALIF.
A safety satin and flight tetereace system and

display lot powered-lift nircraft
p0006 W79-15614

SYSTEMS TECHNOLOGT, INC., ROUNTAIN TIEN, CALIF.
A study of key feature: of the RAF atmospheric

turbulence model
[/ASA-CH-152194]	 p0013 079-12656

Piloted aircraft simulation concepts and overview
[NASA-CH-152200]	 p0014 M79-14114

A compilation and analysis of helicopter
handling qualities data. Volume 2:	 Data
analysts
[NASA-CR-3145]	 p0019 079-31222

T
TRCNNIOB - ISRAEL IEST. OF TECH., HAIFA.

The estimation of residual strength of
composites by acoustic emission

p0062 A79-20820
Fracture modes and acoustic emission of

composite materials
p0071 A79-30".4B

Numerical solution for supersonic flow near the
tiailinq edge of a flat plate

pOO82 179-41771
TECRIISCHE HOGESCHOOL, n ODBOVEN (OETHERL ► NDS).

Lomputet design synthesis of a below knee-Syme
prosthesis

pO113 A79-44300
TECHNiSCHE UNIT., BERLIN (NEST GERMDT).

Reynolds number influence On leeside flowfields
pOO56 179-16049

TECHNISCHE 0911EBS1TAET, BRUNSNICE (NEST 31BANT).
Electromagnetic noise and radio wave propagation

below 100 kHz in the Jovtan atmosphere. I -
The equatorial region

pO090 ► 79-53033
TECHNOLOGY, INC., n OUNTAI n TIES, CALIF.

Support system considerations for STS biological
investagatiOns
[ASHE PAPER 78- EIAS -37]	 p0105 179-12584

An:lysis of population mortality kinetics with
dpplicalioh to the longevity followup of the
4dvy'n 1 1,000 aviators'

pO113 179-43207
TEL-A ► IV UNIT. (ISRAEL).

The albedo of Titan
p0055 A79- 1 9429

On inhomogeneuus scattering models of Titao's
atmosphere

pOU71 A79-29176
TEIOESSEE UNIT-, KNOXVILLE.

I n tellable control system designs with and
without feedback recoafaqurations

p0066 179-47967
TEIIS UNIT., GALVESTON.

Field nvasunveot of penettator sets lc coupling
in sediments and volcanic rocks
[NASA-CR-1SHoM1]	 p0049 179-16472

TEXAS 0021. AT DALLAS, RICHARDSON.
Venus lower atmospheric composition -

Preliminary results from Pioneer Venus
p0067 ► 79-24174

P uroeet Venus large probe h p uttal mass
spectrometer

pOU7b A79-37167
Composition and slruct, tte of the Venus

atmosphere - Rt'mults from Prone p r Venus
P0060 ► 79-40811

TEXTRON BELL eNLICOPTFN, FORT NORTH, TEE.
Th p tale of rotor impedance in the vibration

ahalysas Of rdtOtC[Afl

p0127 ► 79-18653
Xv-15 Tilt Rotor Research Aircraft - PLOgraB

report
[AIAA 79-0704]	 p0028 A79-27371

Wind tunnel and flight teat of the XV-15 Tilt
hotor Research Aircraft
[ ► HS 79-541	 p0035 A79-49105

IT -15 flight test results compared with design
goals
(AIAA PAPER 79-1839]	 p0035 ► 79-49336

TOETO UNIT. (JAPAN).
Transient thermal response of ablating bodies

p0065 179-23694
The seasonal variation of ozone density in the

Martian atmosphere
p0073 A79-33503

TBW DEFENSE AND SPACE SISTERS GROUP, REDONDO BEACH,
CALIF.

Adaptive coding of BSS imagery
p0055 179-13319

Performance comparison of earth and space
storable bipropellaut systems in
interplanetary missions
[DGLB PAPER 76-104] 	 p0056 A79-14065

Plasma waves near Venus - Initial observations
pO120 ► 79-24!54

Bandwidth compression of Bultispectral satellite
imagery

p0077 A79-38694
lbsorpti.,a of whistler mode waves in the

ionosphere of Venus
pOOdl 179-40834

Evaluation of the discrete vortex wake cross
flow model using vector computers. Part 1:
Th e ory and application
(w ► SA-CU-152270]	 p0016 479-22048

Evaluation of the discrete vortex wake cross
flow model using vector computers. Part 2:
User's manual for DIVORCE
[ NA:A-CR--152271 ) 	 pOO16 979-22049

TUFTS UNIV., hlutORD, MASS.
Air traffic control by distributed maaa7emeut in

a RLS environment
pO101 079-17499

Design outline for a new n ultiman LTC simulation
facility at 9151-Ames Research [eater

p0102 579-17501

u
OLTRASTSTRES, INC., LAVINE, CALIF.

Preparation of lineat hydroxy substituted
polyphospbazenes
[NASA-LO-1521e2]	 p0048 479-10144

UNITED TECHNOLOGIES n ESLARCH CRATER, EAST DARTFORD,
CONK.

Strldt sustained plasmd/absorber conceptual design
[NASA-CB-152304) 	 pOJ52 079-28730

01ITRISIDAD CATOLICA ANDRES BELLO, CARACAS
(1e92SUELA).

PcUpetties Of the stratospheric aerosol layer
studied with a one-dimensional computer model

p0057 179-15107
Particle deposition due to turbulent diffusion

in the upper respiratory system
p0114 A79-46251

UNITERSITT COLL. Of SWANSEA (BALES).
The effect Of external uouudary conditions on

condensation beat transfer in rotating beat
pr pas

p0089 ► 79-52288
UNITERSITT OF SOUTHERN CALIFORNIA, LOS ANGELES.

Electron beating of lotlowinq interstellar gas
p0055 179-13719

Lifting-line tbeOty Of oblique wings in
transonic flows

p0026 A79-21510
initial observations of the Pioneer Venus

orbiter solar wind plasma experiment
p0066 A79-24155

Modification Of solar lines ptopagAtisg through
the interplanetary medium

p0072 ► 79-30473
Ele-trop observations mad ton flows from the

Pioneer Venus Urbiter plasma analyzer experiment
p0082 A79-0836

A sultiloop generalization of the circle
stability Criterich

p0031 A79-41133
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UNIVERSITY OF SOUTHERN ILLINOIS, CARBONDALE.

The radial evolution of the bulk properties of
the solar rind

pOO83 A79-44624
Evidence for a coubtant speed of :.hock

propagation between 0.8 AU and 2.2 AU
p0083 ► 79-44625

Temperature and flow velocity of the
interplanetary yasws along solar radii

p0083 A79-45104
Evidence for earth mayoetospheric tail
associated phenomena at 3100 B sub E

p0084 A79-45867
on stability theory

p0034 A79-47952
UNIVERSITY OF SOUTHRUP ILLINOIS, CARBORDALI.

GASP-PL/I si8UI4t1o11 of integrated anionic
system processor architectures
[NASA-CR-158244]	 pUO15 979-18973

UNIVERSITY OF SOUTHERN ILLINOIS AT CARBOND ► LE.
EEplorluq team Avioei.cs systeai. by simul..tlom

p0030 A79-38882
UPPSALA UNIT. (SWEDEN).

Error analysis of finite difference schemes
applied to hyperbolic initial boundary value
pr obles s

p0070 A79-27192
UTAH UNIT., SALT LARK CITY.

I'[oduct-ion and analysis of thermal decomposition
products from polymeric materials

p0U65 A79-23853
Time estimation as a secondary task to measure
workload: Summary of research

p0090 979-15634

V
TOUGHT CORP., DALLAS, TRI.

computational optimization and wind tunnel test
of transonic wing designs
[AIAA PAPER 19-0080)	 1,00 .7 A79-2352b
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AIAA PAPER 78-171)	 ................ 1,0056 A79-1383001
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AIAA PAPER 79-C271	 p006' A79-1963541
AIAA PAPER 79-0277	 ................ p00b2 A79-1961940
AIAA PAPER 79-014b	 ................ p0026 479-1967441
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NASA-C'N-30 1,4	 ...........	 .......... FU044 079-1037000
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MASA-CR-158646 .................... p0103 979-2888001
NASA-CR-162140 .................... p0019 979-30193*0
MASA-CA-162321	 .................... p0053 979-33121st

NASA-SP-428	 ....................... p0100 N79-32225x1
OASA-SP-430 ....................... p0097 979-13686-t

NASA-TH-1-73239 ................... p0006 979-17804.1

NASA -TI-73230
MASA-TB-73236
NJSA-TM-18324
bA SA-Te-76441
MASA-TH-78482
NASA-TS-78487
MA5A-Te-78502
MASA-TM-78503
NASA-TM -78505
MASA-TH-78506
MASA-TO-78514
NASA-Ta-78518
NASA-Te-74520
NASA-Te-78521
MASA-:R-78522
IA5A-T4-78523
IA5A-Te-785?5
M151-Te-76516
NASA-TA-78527
USA-Te- ?d52d
NASA -Te-78531
NASA-TS-78533
xA5A-TB-78535
5k5l-TR-78537
nASA-Tn-78538
kA5A-Tn-78539
MASA-1e-78540
NASA-Te-78541
NASA-Te-73542
NASA-TH-7654;
MASA-TH-78544
NASA-TA-78545
MASA-Te-78547
USA-Te-7854d
MASA-TM-78549
NASA-TM-78550
NASA-TM-78555
USA-1e-785x6
NASA-TH-78557
SASA-TA-78558
N&Sk-T:-78559
NASA-TD-7d,^bO
U5 ► -TM-78561
NASA-TM-7850
USA-Tn-78 1 bb
NASA-TR-78567
MASA-Te-78569
OASA-Te-7857U
NASA-T8-78571
MASA-TS-78572

i SASA-TA-78573
MASA-Tn-78574
NASA-T'-78575
nASA-Te-7°57b
A.ASA-Tn-78377
MA- A-TR-78578
MASA-TP-78579
NASA-TM-78581
NASA-Te -78582
MASA-TH-78585
NASA-TH-78586
1i5k-Te-78587
MASA-Te-785d9
USA-Te-78590
USA -Te-78592
MASA-Tn-78593
NASA-TM-78594
Mi SA-Te-78595

i NASA-Te-78596
NASA-TM-78597
NASA-TM-78598
14SA-TM-78599
kASI-TR-78o00
NaSA-Te-78bO'
MASA-Tn-78603
NASA-Te-78bU4
NASA-Te-76605
NAS ► -Tq-7b6Cr
1ASA-Te-78b10
PASI-Te-78611

..................... pOO44 x79-226150/

..................... p0011 079-2914401

................... . p0005 179-1254201

..................... p0005 179-12021*1
.................... p0039 979-147b9s1

..................... p0006 579-17790*#

..................... p0005 079-1401101

..................... p0005 979-1402401

..................... p00J1 M79-14997*0

..................... p0005 079-12585*8

..................... p0003 M79-229570

..................... p0036 M79-1004501

..................... p0004 079-12J18*#

.................. .. p003d 979-1081001

..--.......	 ---..	 p0004 079-1004641

..................... p0U39 079-12029*4

..................... p0094 579-1165101

..................... pv;095 979-1167101

.... ................ p0004 M79-10054*1

..................... p0097 179-14050*8

..................... p7006 M79-14330*0

..................... p0047 979-JO14hx0

..................... p0039 979-123h3*#

............ ........ p0038 Y79-10809*0

.........	 .......... p0036 979-10150*#

..................... pJ004 M79-1201901

..................... p0097 979-1501401
....... .-..-........ p0011 179-2743601

..................... p0011 979-294690#

..................... p0005 079-14022*8

............... .I..... p0039 175-1222201

..................... p000 4 179-11034*1

..................... p000b N79-1t79501

..................... p0041 979-1691601

..................... pJ04U 9.19-16806.1

..................... pOO40 979-15187*0

..................... p0041 979-1829708

..................... pOU 1, 3 970-2196:01

...................... p0007 979-1891601

..................... p0044 979-2298801

.... -................ pO10U 979-27136*0

.... ................ p0009 179-2103501

..................... p0007 179-18960.1

..................... p0006 979-20111+#

..................... p0010 579-27100*0

.......... .......... pC041 979-2130701

..................... p0042 975-2079541

...... ............... pO045 979-23909*6

..................... p0004 579-23098*1

..................... p0043 n79-21977*0

..................... p0116 179-2016540

..................... p0043 179-21882*/

..................... p0009 N79-23977st

..................... p0006 979-17842*$

..................... pUO45 979-1671541

..................... p0044 979-2362600

..................... pOU45 179-25342*1

..................... p0042 579-10061*6

.-	 ............... p0042 079-2094101

................. I... pU099 079-11741.0

..................... pOO99 579-2591400

..................... PJ009 379-2502100

..................... p0012 379-33167*#

..................... p0119 079-2676201

..................... p0044 079-23256 -4
.............. p001J 179-1601401

.................. p0048 979-32165 01
..................... pJ009 579-26009*0
..................... p0010 979-1603501
..................... pOJ4b 979-21243-1
..................... pOO45 979-25951*9
..................... pOOtU Y79-26017-#
..................... pU010 179-2711jo01
..................... p01JO M79-3118501
..................... p0011 1179-30143 -0
..................... pOO4b 179-27241st
..................... pOO46 179.2695000

............. p0010 079-1713800
... ............. p0047 079-3135140

..................... pOO11 479-32205-1
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MASA-C8-3061 ...................... p0014 M79-13OU4*0
MAS1-CH-3063 ...................... p0014 079-1304706
NASA -CH-3064 ...................... p0014 n79-1300701
NASA-CR-3065 ...................... pUO14 X79-1J00109
N ►SA-Ch-3080	 ...................... 13017 N79-2210001
NASA-CH-3082 .......	 .............. p0124 979-2203901
MASA-CH-3083	 ......	 .............. 1,U114 79-1781101
NASA-CH-3137 ...................... p0103 .79-33851s0
MASA-CP-3145 ...................... pOU19 079-31222*/
NASA-CH-3178 ...................... p0019 979-31195*0
N ►SA-CR-151971 .................... p0015 179-1789101
NASA-CM-152049 .................... p0119 079-12,17*6
NASA -CR- 152074 ..................... pC949 079-a, 151*:
NASA-CR-152099 .................... p0103 M79-2979400
MASA-CR-152117 .................... n0053 079-2933301
NASA-CH-152120 .................... pOJ53 97+-3135406
N ► SA -CH - 152128 .................... p0012 9 - 9 - 100-304
MASA-CR-15211 0 .................... p0013 079-10027*/
MASA -CE - 152130 .................... p0012 09- 10024#1
MASA -CE-1521:1 .................... p0Ut3 079-1002b0#
9 ►5A-CR-152132 .................... p0013 N"9-1002801
1ASA-CH-1521'8 .................... p0017 079-2502404
NASA-CC-152156 ..........	 ......... p0016 079-22062*1
NASA-Cd-152157 .................... pGU16 179-22063*$
NAS.-CH-152158 .................... p001b 179-22Ub4*0
MASA-CH-152169 .................... pOO49 079-10971*#
NASA-CR-152181 .................... p0048 N79-10144*0
rASA-CH-152184 .................... p0049 979-12048x0
MASA-CH-152187 .................... p0013 N79-10038*#
NASA-CH-1`.2191 ...............	 .... p0U17 979-22065*0
NASA-CR-1,2194 .................... p0013 979-1265hs1
NASA-CH-151198 .................... p0003 579-1195108
NASA-C6	 152230 .................... p4014 479-14114*8
MA'A-CM-15220/ .................... p0101 079-11bd3xt
O',A-CR-152208 .................... p0013 079-12054*#
MASA-CH-152212 .................... p00i8 N79-2637401
VASA-CE-152227 .................... p0101 679-1655001
SASA-CH-152231 .................... p0126 N79-26883#1
NASA-CR-152237 .................... p0015 079-16551.1
MASA-CR-152238 .................... pO01!) 979-2014001
NASA -CP -li2219 .................... p0017 079-Ib05b 01
MASA-CH-152241 .................... p0019 079-32219*0
N Ask -CR-151242 .................... pOGSU NJ ,-1906901
NASA-CR-152244 ................... p0015 979-200990#
NASA-CS-152147 .................... p0018 179-2814101
NASA-CH-151248 .................... pOO18 079-28142.1
MASA-CR-1S2250 .................... p0103 179-26135*6
VA:-,A -CF- V.?S7 .................... p0133 M79-1886300
SAS ► -CH-152258 .................... p0,)17 M79-22076x1
NASI-CO-151261 .................... p0126 579-2010301
MASA-CS-152262 .................... p0050 07--2196501
NASA-CH-151264 .................... pOO18 M79-26062*6
NASA-CH-1522b7 .................... pOO51 .#79-14298"1
NASA-CR-152268 .................... pJ05t 079-2647001
NASA-CH-152270 .................... pJ016 179-2204801
NASA-CR-152271 .................... p0016 N79-22049-1
NASA-CR-152174 .................... p0119 M79-2495700
NASA-CR-151275 .................... p0051 119-23661301
NASA-CR-152276 .................... p0017 079-2602401
NASA -CP- '	 2281 .................... pOO51 979-25230*1
NASA-CH-1522b2 .................... p0053 n 79-29141s1
NASA-CP--.52:84 .................... pOJ51 179-2607100
NASA-CH-152285 ....	 ............... p0052 179-260720#
O ► SA-CR-152286 .................... p0051 079-2b0b7-t
VISA-CR-15:287 .................... pOO51 779-260bbst
NASA-C8-152488 .................... p0051 579-1606941
NASA-CO-152289 .................... p0120 N79-2607001
NASA-CH-152291 ....	 ............... pOU19 079-3013ds1
OASA-CE-152301 .................... pOO19 079-3014441
NASA-CH-152304 .................... pOO52 179-287300#
NASA-CR-15.1	07 .................... p0018 179-2919601
NASA-" -157937 .....	 .............. p0049 079-12772*t
PASI-CH-158063 ..	 ................. p0049 079-149970#
MASA-CR-1,b081 ..	 ................. p0049 079-16472-1
NASA-CR-158129 .	 ................. p0U50 574-18875*1
MASA-C9-156164 .................... pOU50 N79-20439*0
NASA -CR-158235 .................... p0050 579-19962#1
NASA-CR-1,4244 .................... p0015 979-18973*0
OASA -Ch -158468 .................... p001b 119-2080901
NASA-CM-1,8497 .................... p0044 179-22586*/
MASA-CF-158474 .................... p0102 179-11033*0
M ►SA-CF-158(17 .................... p0050 079-235b6-1
NASA-Cr-158653 .................... p0119 179-:.456701
NASA-C^-1,8b % .................... p01)2 579-2570941
^A:;k-iH-158/51 .................... nn p _2 079-27044-#
MASA-CR-1,67 9)8 .................... .2 079-2864101
MASA-CI-158776 .................... ..,4'2 179 -2794400
NASA-C;;-15F,78 .................... pOO18 179-2712'01
NASA-Ce-158N44 .................... pU01b 079-2898401
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NASA-Tr-78612 ..................... pOn4i7 979-31520••
M'SA-Tr-78619 ..................... 1,0040 979 -J2152-1
as i-T4- 4610 ..................... p0U48 E79 - 33431.1
N ► S ► -TI- „611	 ..................... pOUll 1179-31137••
NASA-TS- 1 4801	 ..................... POUJI 079-1199400

MASA-TP-,211	 ...................... p0001 1119-1781:•1
WASA-TP-12b8	 ...................... p0004 114-1101i•1
NASA-TP- + 3b2	 ...................... 1,0043 N79-217:1.1
NASA-TP-1363	 ...................... p0J%J N79-217:0.1
MASA-TP-1364	 ...................... p0040 11179-16704.1
VISA-TP-i365	 ...................... p0005 1179-1400:•1
MASA-TP-1369	 ...................... p0041 179-18207.1
NASA-TP-1370	 p0001 N79-10911,-1
NA:,A-TP-1390	 p0J40 074-16441.1
W';A-TP-14:6	 ...................... p011H 1179-2182:-1
MASA-TP-1470	 ...................... p0009 179-23008.0
EASA-TP-1494	 ............... p0010 579-2718:••
MASL-TP-1499	 ...................... pU100 1179-33101.1
SASA-TP-1528	 ...................... p0119 1179-30941.1
NASA-T--1529	 ...................... p0047 079-30844.1

4YAY-TH-946	 ........................ 1, 0014 079-13001•0
6HlM-TV-137	 ...... I ................ p0049 979-1OJ70•1

rJ9-78-54	 ..................	 . p0U12 r79-100:4.1

046798-12-WOL-1	 .................... pJ018 079-28141 -1

NY 74 11-12-9OL-2	 pO018 579-2.414:•1

PAPHH-18-114	 ...................... pOO49 579 - 14447.1

PD6-621-24	 ........................ pUO13 579-1002701

06-7	 .............................. P0097 1179-140',J01
01-8	 .............................. POJ97 179-15014.1

RCPT-1	 ............................ p011i 179-24561.1
KEPT-2-31200!IICH-79	 ............... pOJ13 179-10020.1
HEPT-3	 ........	 ................. P0052 179-2864,•1
HHPT-78-1	 ............ ............ pJ01H 179-:d404-1
RCPT-11 . .	 .......................... 1,0011 079-2:10,'•1
Y::PT-93852-1	 ...................... pOO18 079-20404-1

Y1• -684	 ............................ pJO`-.0 $79-2146". 1

96 - 13S	 ............................ pO053 079 - 2914:•1

079-410 ; 9:	 PJJs2 179-2873;•1

SAN PAPH6 1805:3 .................. P0010 A79-101480
SAE PiPEH 780997	 .................. p0027 A79-258816
SAI PAPE9 190'.64	 .................. P0024 A74-361049
S&P PAPEC 140601	 .................. pOJ30 119-)6)11-

sDt-14-6397	 ............ pools 117Y-:0140.1

SY-B275- ► 	 ......................... pJJ48 179-10144-1

SSL-:;E9 'O-ISSUN-10	 ...... ........ POOSO 179-1887,•1

:;TI-TI-1074-2	 ....... .............. poJ14 1114-14114 ► /
STI-TM-1116-1	 ..................... pOO1J 179-1:656.1

SO-JIAI-TS-17	 ..................... pOU1S 579-:0044.1

T 66	 .............................. PU344 974-1:17:•1

TEO- IA- 14	 ......................... PuJY 1 0.'4-14.1': -I

TIT - 1J87-: VOL :	 ................... pOJ19 179-1'1.._•1
TH-1441	 ........................... pJUTA 174

T96- i J S O4-6001-6U-JJ-1• T-1	 ......... pJJ16 074-:;uY6.1
TRY 2 0584-600:-1D TO- PT-2	 ......... poolb 1171 ;2044.1

US- PATEIT-APPL-tit-020100 .......... p00 4 1 n ji	 ,.:	 02-1
US-PATENT-APPI.	 50-028101 .......... pJ042 NI4	 -- i , ,: •1
US-P1TENT-APrL-;§-;1211 •, .......... p00Y: n )4--,..	 . 1
lTS- p ATRN t-APPL-S9-U 1'706" .......... 1 0,14: 111,-:41'x•1
US-PATENT-APFL-:;N-US4s6b .......... pollI 074	 3.1'2:001
U S-PATENT-APPL-SM	 J54so1 .......... p004: 174-30176-1
US-PATEIT-APPL-S11-Os4 s 0: .......... p,1U 4 : 0 I li- IJi1S-1
US-PATENT-APPL-.';N	 0'.75:6 .......... 1,0117 914-404:1 ► /
US-PI T EIT-APPL-tiM-J69Y0S .......... 1,JI'' 179-11448-1
US-PATEIT-APP;.-S9-J78611 .......... Poo it, 914-13117.1
US-PATdMT-APFL-SM	 58411; .......... 1' . 0 116 MIo-14.	 I..
ITS- PAT EMT - APPL	 .•M-614104 .......__. FJIIf, 1114	 In,	 -
115-PATEIT	 A1'PI	 - :11- 7'•146 4 .......... 1. 0111 074-:41• ,, - 

US-PATENT-APPL-SM-758721 .......... pO122 179-185d00
U5-PATENT-APPL-S9-159965 .......... p0122 979- 267714
U5-FATE11T-APPL-SN-767912 .......... p0116 179-1462140
US-FATENT-APPL-SM-769148 .......... p0116 079-107:460
US-PATEN-APPL-SN-778195 .......... p0041 07Y-164150
US-PATENT- ► PPL-SN-779883 .......... pollb N79-180520
US - P ► TENT - APPL - S0 - 79Ytl32 ........-. 1,0116 079-15;45•
US-P ►TENT-AFFL-Sr-814!78 .......... p011s N79-1016.•
U5-FATENT - AFPL - Sr-810916 .......... pUJ36 N79-178470
US-PATENT-APPL-SN-82b102 .......... poll/ 979-265510
US-PATENT-APPL-SN-846 JJ 90 .... ...... pJ091 079-223000
US	 PATENT-APPL-SN-8SO507 .......... p0116 079-141690
US-PATENT-APPL-S9-654920 .......... p0092 179°261009
US-P ► TENT-APPL-SN-d83094 .......... pJ117 179-246510
05-PITEOT-APPL-SI-9"0688 .......... p009: 179-.4062•
US-PATEMT-APPL-S0-956161 .......... p0U91 N7Y-11:15011
US-PATENT-APPL-SM-974476 .......... pJllb 179-1475501

US ^ATENT-CLISS-2-2.1A ............ poll] 079-24651-
US-PATENT-CLASS-23-23Jn ........... pOil6 979-141690
US-PATENT-^:LASS-23-2529 ........... pO11S 079-1016:•
US-PATENT-CLASS-73-626 _........... p0122 1746-16711•
U5-PATENT-CLASS- 11O -2./A .......... pJl.2 179-18S8J-
US-iATANT-CLASS-118-2.0546 ......... pOIIb 1179-107240
US-PATE	 -CLASS- 118-2.052 ......... pJ122 079-185800
US-PATENT-CLASS-120-2T1 ............ p0122 579-185900
US-PAT9NT-CLASS-118-bbO ........... 1,0122 4679-267710
US-PATENT-CLASS-156-oil ........... p0041 979-16915•
US-PATH9 I-CLASS-204 . 1800 .......... pOlib 079-14169•
US-P ►TEMT-CLASS-20•-.'0% .......... pJllb 579-141690
UL-PATENT-CLASS-2046-2996 .......... pO11b 979-14169•
US-PATErT-CLASS-244-121 ........... p0092 n 79-16100•
US-PATENT-CLASS-.So-531 ........... 1,0116 079-15245•
05-PATE NT-CLASS-:50-540 ........... poilb r79-15145•
US-PAT [MT-CLASS-250-541 _-......... pO116 979-1S1450
US-PATENT-CLASS-260-37EP .......... pOO92 179-161000
US-PATENT-CLASS-160-307; .......... pUJ91 179-22JOU•
US-FATE I. T-CLAS5-160-8305 .......... p009: 1174-1'61000
OS-PAT E,T-CLAS5-:64-101 ........... pOJ9: 1179-2bloJ0
US-PATENT-CLASS-1646-145 ........... p0092 979-26101)0
US-P►THNT-CLASS-264-151 ._..-.-.... 1,0092 979-261000
05-PATENT-CLASS-264-175 ._...---... p009. 974-2t1060
US-PATENT-CLASS-264-236 ........... p0092 079-261000
US-PATENT-CLASS-285-235 ........... PJ117 179•-24651•
OS-PATEN T-CLASS-358-96 ._.......... pOlib 1179-107240
US-FATEYT-CLASS-J58-111 ........... pJllb 679-1ol.40
US-IAT EN T-CLASS-364-417 ........... pO11b 979- 107240
US-PAIEHi-CLASS-4

4
14- 4 	............. p0117 179-285510

US-VAT ENT-CLASS-16-51 ............ p0O36 179-176470
US-PATENT-CLASS-416-88 ............ pJJJb 019-178470
OS-PATENT-CLAS5-416-84 pOUJb 079-11847•
JS-PATEYt-CLASS-416-11':6

.... .........
......... pJ036 079-178470

OS-PAT EMT-CLASS-4lb-116 ........... p003b 579-17841•
Us- p IIEYT-CLASS-423-591 ._.	 ....... poll ,, 079-101610
U5-FATENT-CRASS-414-12 	 ............ pUllb 079-101690
OS-PATENT-CLASS-427-40 ............ pollb N79-ldo^,2•
US- I-ATE:T-CLASS-4627-41 ............ p011c 079-14114•
US-PATENT-CLASS-4;7-41 ............ pJ1it, 979-1905:/
0S-PATErT-CLASS-427-29. ........... pJ116 179-142140
U:;-PATENT-CLAS5-428-73	 ............ p0O91 979--16415•
US-PATENT-CLASS-4:8-117 .........-. pJJ91 079-16415•
OS-PATENT-iLA5S-4:8-119 ----......- pOJ91 179-16911_+0
US-P ► TEYT CLASS-4 1 14-210 ........... 1,009: 979-26100•
US - PATENT - CLASS - 428-3bb ........... 1,0092 919-2406:0
US-PATSY T-CLASS-42N-31S ........... p00 9 1 979-1691s0
US-PATENT-CLASS-428-411 ........... 1,0116 179- 14:14•
US-PAT HrT-VLASS-428-41: ........... p0/16 079-18JS2•
U5-PATENT-CLASS-4:14-Ylt ,,,-....... p009.1 N74-2b1JJ0
11:7-FATEN T-CLASS-428- Y 146 ..... ...... pJOV: n 746-1610;•
05-FATEMT-CLASS-4:N-418 -.......... 1,0092 079-161oo0
US-F ► TENT-CLASS-4:8-4.1 ........... P009: 11'9-2610;•
US-FAT ENT-CLASS-4628- 4 47 ........... POI 1b NAY-18;5:•
US-PATEN I-1'I ► SS-4:d-451 ........... pJ116 NI9-1005:•
US-PATEIT-CLASS-4:8-4650 ........... pJUYI 979-1691S•
US- PATSY T-CLASS- ,I:H-920 ........... p009: 079-26iOJ0
U:. FAIE:T-CLASS-520-YJI ........... p00YI MIN-::1'000
US-PATENT-CLASS-5:8-4:. ........... p0U91 174-:'JJJ*

US- PATEIT-".091,464 ............... pJ111 n I li- 2420',1.
US-P ► T EMT 46,1';1,644 ............... pJlt:, 179-1016:•
Us-iATEN7 Y, 101, 9a1 ............... pJ116 019- it) 1 ;4-
U5-PAIEST 4. 10 4 . b%4 ............... P 	 1:: 014-18Sdo•
US	 ATENT 4, lit), 471 ............... pU110 MI)-1Y169/
Uti-, ► i- ENT 4, 1JJ. 490 ............... 1, 011" 919-1 S: 4s0
U. PA TLMT 4,13:.8:Y ...	 ........... pJII6 074-14.1Y-
U5	 IAT I'S T 4.115,014 ............... 1. 0041 M14-1691'1•
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